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A NEW ERA DAWNS

ICOM

Automatic Antenna Tuner covers
160- 10 meters. matches 16-- 150 ohms
and uses high speed circuits to follow
rapid band shifts.

Complementing Accessories in ­
clude the CI-V computer interface
adapte r, SM-IO graphic equalized
mtc. and an EX-31O voice synthesizer.

You're The Winner with the new
era IC-76 1. See the b iggest and best
HF at your local ICOM dealer.

Direct Frequency Entry Via Front
Keyboard or enjoy the ve lvet-smoot h
tuning knob with its professional fee l
and rubberized grip.

Special CW Attradlons include a
bu ilt-in electronic keyer. semi or full
break-in operation rated up to 60
WPM. CW narrow filters and adjustable
sldetone.

Superb Design. Uncompromised
Quality . A IOSdB dynam ic range re­
ceiver features high RF sensitivity and
steep skirted IF select ivity that cuts
QRM like a kn ife. A 100% duty cycle
transmitter includes a large heatslnk
and interna l b low er. The 1C-761 trans­
ceiver is backed with a full one-year
warranty and ICOM's dedicated custom­
e r service with four regional factory
servlce centers. Your operating en loy­
ment is guaranteed!

All Bands, All Modes Included.
Operates all HF bands. p lus it inclu des
general coverage reception from
100kHz to 30MHz. A top SSB. CWoFM,
AM, and RTfY performer!

Passband Tunlng and IF Shih p lus
tunable IF notch provide maximum op­
erating flexibi lity on SSB. CW, and
RTJY mod es. Additional features in­
clude mu lt iple front panel filter selec­
tion. RF speech processor, dual width
and adjustab le- level noi se blanker.
panel selectab le low- noise RF preamp.
programmable scanning. and all-mode
squelch. The IC~ 761 is today's most
advanced and elaborate transce iver!

ICOM America. Inc.. 2380- I Ibl:h Ave, N E.• Bellevue. WA 98004 Cust omer servk e Hotline 454-7019
l lSO Premier Dr ive. Suite 12b.lrving. TX 75061 /1777 phoentx Parkway. Su ite 201 . Atlanta.

ICOM CANADA. A Divis i..>n of ICO M America. Inc.. 307 1 - '5 Road. Unit q. Richmond. B.C. V6X 214 d ol
...11 ~mM ~PKIfntI<lno . ' ,. ;>ppro.i .....,. .00 ~ub,...... 10 ellan,., .. ,,!lout nofice "'" obl <coo"on AlI ICOM ...._ ~i..diUln.1y " '<eM FCC ...... IM""" ~rnilin••pu....... ,.m...iOn~ 1f>1187'

Work the World . The 1C·761 gives
you the competitive edge with stand­
ard features includ ing a b uilt-in AC
power supply , automatic antenna tuner,
32 fully tunab le mem ories. self-refer­
encing SWR bridge. conti nuously vari­
able RF ou tput power to 100 watts in
most modes. p lus much. much more!

• Built-In AC Power Supply
• Built-In Automatic Antenna

Tuner
• SSB, CW, FM, AM, RTTY
• Direct Keyboard Entry
• 16O- I Om/ Gen eral Coverage

Receiver
• Passband Tuning plus IF Shift
• aSK up to 60 WPM

The 1e-761 ushers in an exci ting
new era of amateur rad io communlca­
lions; an e ra fi lled with all t he Dx'lng.
contesting, and multi-mo de operat ing
p leasures of -a fresh new sunspot cycle.
The innovative IC-761 inclu des all of
today's most desired features in a sin­
gle full-size cab inet. This is ham radio
at its absolute best!



MODEL 8000 DUPLEX
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DUPLEX IIIIU RCONNECT

OUPL EX IIIIURCOIiINEeT
••

NOW ANYONE CAN ENJOY FULL DUPLEX!
Merely connect a CSI Model 8000 to any duplex base (such as the
Yaesu FT-2700RH) and presto .. . you have an Instant full duplex
mobile telephone system!

Or. the [OX) can be connected to any repeater for shared use. A
landline caller can selectively cal l any mobile on the system with
(end to end) regenerated OTMF (standardj, crcss (opt ional) or two
tone sequential (optional). Mobiles can even select ively call
each other!

Knowing the correct code, a caller can take control of the 8000 from
any touch phone and Yoice communicate with mobi les that are not
equipped with touch dialers.

No other duplex patch offers so much for so little.

•

•

,

--

•

•

•

•I

• Desk lop or rack mounted versions
• Pulse or fUlly regenerated tone dialing
• Full and halt duplex operation
• Halt duplex privacy mode
• Internally squelched audio
• Powerful toll call protection
• Secret loll override code·* up II down or multl-dlglt access
• Ringou!
• End to end signalling (DTMF standard)
• Auto answer on 1st, 2nd, 4th or 8th incoming ring
• Mobile to mobile signalling
• Telephone iniUated control mode
• Dip switch selectable hybrid compensation capacitance.
• Programmable tlmout and mobile activity timers with unique beeps
• Disconnect beep
• Separate repeat level control
• Ughtning protection
• connectcee tor options
. 1D-16VDC powered

28 dip switches make all features user programmable and
selectable.

OPTIONS
B001 ANI code validat()«up to 1024access cooesj
6002 1000call two tone signalling
BOO3 32 call cress signalling
BOO4 FCC registered coupler
8005 centralized computer bil ling system

FIRST CLASS FEATURES and PERFORMANCE
... COACH FARE!

MAKE YOUR MOBILE TELEPHONE SYSTEM FLY WITH A PATCH FROM CSI

PRIVATE PATCH III MODEL CS·9500

A high performance VOX based patch for sim plex systems and for
operaUon th rough remotely located repeaters.

Thousands of PrIvate Patch Ill 's are in both amateur and com­
mercial use worldwide. Private Patch III enjoys a reputation that is
second to none.
CW 10 and other powerful feat ures make Private Paten III the best
deal going in Vox Simplex phone patches !

j )
•• •

------ --
...L t• ••

For exemplary simplex performance, the CS95OOcontroi station inter­
connect incorporates a lull V, second of landllne to mobile electronic
voice delay. Voice delay assures compatibility with the slowest
crcss or trunked repeater systems.

Attract~ely styled to complement any decor.

.f_ .1'_ 1ll_....-.._~_.
• •

,-
r:;:- -.. • ,to

- Three simple connect ions to base radio
- Simplex operation (VOX. o f course)
- Dig ital " fasl VOX"
- To ll restrict
- secret to ll disable code
- Selectable tone or pulse dialing

STANDARD FEATURES (Both models)
- Automatic busy sIgnal disconnect
- contror interrupt timer

(maintai ns positive control in simplex mode)
- Three digit access code (eg.* 73)
- Ringout (reverse patch)
- Ringout inhibit if channel is in use

- Ughtnlng protectors
- Spare relay position
- 110VAC supply
- And much more
OPTIONS: 12 VDC or 230 VAC power
FCC reg ist ered coupler
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Cleanaa AC11on" $3,,1,,5 $"t,~&
P1Ift No :lAt-100 2. Q;l "f.......

Luba-on AC11on" $325 $210
Pare No )A2· 100 16 W '_11 '2.uP

Compressed Air Actlon~

Pan No U "tOO , 0 ce $2"
1_11

Flux Remover Actlon~
P1Ift No :lAt-zOO 1601' $311

'_11

A conpI&lII and compMtlie IaIrNy d ~alue "OOO_ed
Ci1bO_ and -"'* fa:!<~ III4'lId'I~ 1I'le
~ Mandard& d q...aW:y .~ end .. d .....a
atIo a"8ilath lIIl s ....p"s..g,y modeSI pon

• SUPPLIES

RTcELE

o See Us At The '87 Hamventlon In Dayton
o All Products Have A Full Two Year Warranty
o Mastercard And Visa Accepted
o All Orders Shipped Within 24 Hours
o Call Toll Free U.S. & Canada

1·800·543·3568

Regulated Soldering Station
o Multiple.~ted lempera!lJl'lI soIder"'ll oron ..ilIl "'~~'
lip, 0 L.nlI 1lav, 5O-tiO HZ 0 48 Walta, 24 vue.
l00"C-5OO"C 0 .'''''''alUre -..noes 0 l(JW lip
vobge lMI &gil 0 c.or.-...ous ............. .:11« th 0 4
JiI ' W • 6 '"0 • 3··H. .. Ib&
Pan No HWOO

Portable Butlne Soldering Iron
o Sale. no open flame 0 Only 7 ,ncheli long , '1:1" Dla" 3
o.z 0 Adlustable, ",1\Il 10.$) W power 0 No cords or bat­
111"115 0 "',r 60 rTIIfIIJIes on one ,elM 0 HII8IS and
cools '" geCO
Pert No ,.1·100

$8915

23 Pc. Tool KI1 w/Dlgllal DMM
irccoee: 0 1 Dig'lal DMM Me181 0 Tool Case 14 ' /1 .10
. 2 'I, ' 0 1 Pocket Screwd.i~e' 0 1 Pocket PhIllips
Screwdfl\llll" 0 Jeweler'& Sc,ewd. i~er K~ 0 5 M"'..l....e Nul
[)o-....... 0 .... Tweezers 0 1 roll ElecIrlClll Taps 0 1 P'ea­
.an QoIer 0 1 long NoM PIieffl 0 6" Slop Jont PIieffl 0
5' Parts Po. Upper 0 3 Pt"IApI Sg~f'Yf!I'&
Psrt No ...201
REG PRICE S109 ....

$4885

$7415

• TOOLS

---.
Controlled Output
Soldering Slallon \\eller
60 Wall soldenroa SlabQn espal)le olllandlong 3 ~8lure

:i'600"F, rlXJ'lF. end 9Q()oF 8J1OfTllItICaII Sale lor IC
fuon8"ed ..iIh ' I.", lip PTA·7l3S&-51OA1

Wf*!# WTCPR
Order Par1 No 385-170 ,

•
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&.5 MHZ Oacllloacope$ 1 5 9 75
Vert. SenMi\oIly 1OmVI()v -..:lard .. .... Banc:I.oGUl:
OCDC~5MI-\l~-2OHZ~5MHZ Inpul~: 1"""""""",,,35 pF Max Input VoI\.IIgII :600 vl>l:; p.p CRT :8 X
10~. 3"' rOI.f'Ill AcClIl 8100nV~:2 IIV Sin :8V. " x
6VJ " X 12V.' · Welght :SYt b Also in<;:lI.det onslruC\IOn
manual, 1 1 Cl" ecl plobe
Pan No sn ·too

•

t'kyu1. Touch·Hold DMM
DCV:32Omv.3 z...,32~ ,32(N.1000v ACV:3 2~,3z... ,J2(N,75Ov

DC Cu.ra nt32mA,J2lJmA, l OA
AC Cu. rent32mA,320mA. l0A Ras is1ence :320,J 2K,J2M
DC Input lmP'(larlea:l 0 Meg otms_Also bUIll '" con~nuo1y
beeper , Fuse protec\ll(l lrd.Id8& test Ieads_ onstrueIIClI1
manuII saa:6,M " x 295 ' X 1 12"' Weogllt l 0 ce

~~1~T1.ln$ 1 3915

DMM w/HFE Te.ter
OCV:2OOmV,2'1 ,2OV,ZOOV,1OOOV ACV:2OCN,1000v
DC CUrf8fll: 2OOuA.2mA,2QmA. 200mA,10A
Res,atsnce :2K,20K,ZOOK,2M ACIOC Input Impedance,'0M
oIlm ocoe check T'ans.stor IlFII ,,-w'ernent IncJt.odes
lesIlMds. sp<sratuse, onsIl"UClIOn manual
Size:l1 5.8 51<3 6cm W"'9"t27OQ $3915
Part No :n2·2Il

• •
.. ·· 4 • • t,.
20 MHZ Dual Traca $37988Oscilloscope
v.n. s.n.rtMty:5mw-2OV/dN S\iII'datd .., 12 stl.ll7S
BaiI(lWidlh:oc bC·2OMHZ. A.C -1OHZ~Hl RiM
T....'.. It-. 17 ns Input~' 1 Megct'''20 pF"'u Input VobgeoroD VJ<l::, POP~ ModM;
CH.....CH-<I.Add.ou.l Horil:O~ to 0 S Wry
Magtuficalion:5 xT~:aulO.normal X·Y opera\lOll
With Z "'put 1.4... V~:50 'lAC CRT:8 X 10 d'll
(1 d...... 1 em) AooaIeralion VoUaga;2 IIV Si18 :2'95mm x
165mm X 355mm W,,~ht : 1 ~g AlSO rocludes 2 101 d"ect
probes, ... ;tl'ueti(ln rTl9nual
Part No 3l . ~~

10 MHZ Trlggarlng $21975Oscilloscope
VIIf1 , Sensilr\'ltySmor-SV/drw lIIandatd., 4 11eps Ball(lwdll"
DC DC·lOMHZ.AC 1OH1·1 OMHZ Inpul lmpedarlce;l
Meoom>.35 pF Mu lnpul VoIltoge:600 'lAC p.p Hor'l:0 5
nsld ,v 10 0 .5 91(1111 T,;ggllfinll:aulo ,norm,exl. x ·y cceretco
w~h Z ,nput Max Vollag,, :50 'lAC CRT:S X 10 dlV, 3"
roo.nd I«<,",elion VoII. :2 KV 5i1. :1,"," )( 6'14" )( 12"'
Weigllt:9 \') ItII Also II"ICUdeII 1.1 d~ecI p'obe.--Pat! No 3Tl ·roo
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New MFJ-12 74 lets you work VHF and HF packet
with built-in tuning indicator for $169.95 ...

. . . you get MFJ 's la tes t clone ofTAPR's TNC-2 , TAPR's VHFIHF modem and
built-in tuning indicator that feat u res 20 LEDs for easy precise tuni ng

~FJ -1 274

81699 5

MFJ· 1270

81399 5

•

. ",.- -- - ...... - -• • • • •

-- - -

Now you can join the c.s.citing world of
packet radio on both VHF and HF bands with a
precision tuning Indicator ... for an incred ib le
$ 169.95!

Yo u get MFJ 's top quality clone of the h ighly
acclaim ed industry sta n dard TAPR T NC·2 . We 've
m ade T APR's modem selectable for both VHF and
HF' o peration . added their precision 20 segmen t L ED
tunin g indicator. a TTL ser ia l port . a n easily
rep lacea ble lithium battery for m emory back- up a nd
put it a ll In a new cabinet.

If you d on 't nee d the tu n ing in dica tor or the
co n ve n ie nce of a swltc hablc VHF/HF m od em . c hoose
the affordable MFJ· 127Q for $ 139.95 .

All you need to operate packet radio is a
MFJ-1274 or MFJ-1270, you r rig , a nd a ny home
computer with a RS·232 ser ia l port a nd terminal
program .

If you have a Com modore 64 , 12B. or VIC 20 you
can use MFJ 's o pt ional S tarter Pack to get o n t he air
im mediately , The Starter Pack incl udes interfacing
cable. ter mina l software on d isk or ta pe and
complete Ins tr uctions .. .every th ing you need to get
on packet rad io, Order MFJ-1282 (d isk) or MFJ · 1283
uapej. $19.95 .

Unli ke m achine specific T NCs you never ha ve to
worry about your MFJ · 1274 o r MFJ -1270 becomtng
obsolete beca use you change co m pu ters o r because
pac ket radio standards c ha nge. You ca n usc any
com pu ter w ith a n RS-232 serial port with a n
a proprtate terminal p rogram. If packe t rad io
sta nda rds change. software upda tes will be ma de
a vailable as T APR releases them.

Also s peeds in e xcess of 56 K bauds are pos...ible
wit h a s u ita b le ex terna l modern! Try that with a

mac hine specific T NC or o ne without hardware
HOLC as h ighe r speeds com e into Widespread use .

Yo u ca n a lso u se the MFJ· 1274 o r MFJ· 1270 as
a n excellent but Inexpen sive drg tpeater to lin k other
packet s tations.

Both fea ture AX.25 Leve l 2 Versio n 2 software .
ha rdwa re HOLe for full d uplex. true Data Ca rrier
De tect for HF. multipl e co nnects. 256K EPROM. 16K
RAM (expan dable to 32K with optional EPROM).
s im ple operation. socketed ICs plus muc h m ore .

You get a n easy-to-read m anual. a ca b le to
con nect you r transceiver (yo u ha ve to a dd a
con nector for your part icula r ra dt o). a co nnector for
the TTL seria l port a nd a power su pply for 110 VAC
o peration (you can use 12 VDC for portable. rem o te
or mobile operation).

Hel p make h is tory ! Join the packet radio
revo lution now a n d h elp spread this exciting network
th roughout the world . Order the top qua lity a n d
affordable MFJ-1274 o r MFJ ·1270 today .

Now you can tune in
HF. OSCAR and other non­
FM packet stations fast!
This MFJ clone of the T APR

MFJ · 1273. S4 9.95 tuning Ind ica tor m akes
tun ing natural a nd easy - . it shows you which
direc tlo n to tune , All you ha ve to do is to ce n te r a
s ing le LED and you 're precisely tu ned in to w ith in
10 Hz. 20 LEOs give h igh resolution and wide
fre q uency cove rage.

T he MFJ · 1273 tuning indica to r plugs in to the
MFJ · 1270 and all T NC·1 s . T NC·2s and clones that
ha ve the TAPR tun ing Indicator co nnector.

Order a ny product from MFJ a n d t r y it ·- MI~
no ob ligat ion , If not . a t l . f1 ed return wUb in
30 d a y . for prompt r efund (les. s hipping).
• O ne yea r uncondllionalloluarallle" • Add
55 ,00 each !>hippinW'haudlinj.( • Ca ll '"~ w rll, · I" . M FJ ENTERPR ISES. INC.
rn'" ,·alal,,/{. Qv"r tOO pmdu... .... , n"x 494 . :'of iss . St ate. l'oIS 39762

"When You Buy, Say 73"

To Or der or for Your Neare .t Dealer

800-647·1800
Call 601·323-5869 in M iss. a nd
ourssde conunental USA. PI c.~

Tell-x 53 ·4590 :'of f J STKV '::......_
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loon ol 1l1,s ml9uine cornpIeles a lll­
gaily b;n<l,ng conlrac' betwe<m you
and The PubllSher• ..tIe/I'Ief you haw
read lho$ or nof_ tgnoranctl d !he taw is
noe.cuse, aayou·.e~WIIll_ar.
You a'e hereby do<ected. under-V
pena/Iy d law 10 wIlicI'llhis Ioogal con­
Ifac' • • poses you. to h.nceforth
spendam,n,mumoll~olyouroper.

at,ng tima working Novoces and mak ·
ing amall:lur radio more lun lor lhem
This is lhl:l ha m version or t'lh,ng. No
e.cuses wtil be acc~'ed , so don ',
Slarl " " "" ng rt The publtsn... >Astts
you. SllaCk and demands 10 see 'fO'JI
........ logo lor proof d your pe<tor.
rnence undef _ COI'ltfacl. JUS! be­
cause !his • !he Aprj iuue d T3 is oo
raasotllO looI around

QRM
Edllonl' Olllell

WGECe nle r
Pe'8t'botoo.igh NH 0345$-. 194

phone: 603-5~1

Ad'<'lIftio.ing Oft_
WGE Centl<

Petl<bor'OUQh NH 030&58-1. 94
phone :eoo-eeS·5083

Continued on page 10

OUR 50-YEAR-OLD
TRAFFIC SYSTEM

A message sent via the ARRL
National Traffic System arrived
this morning. It had to do with a
coming visit from a Kansas ham.
Well, that was nice-except the
message was delivered three
days short of a month after it was
sent and the chap had visited a
couple weeks ago.

How about it, you fanatic ARRl
members, is construc tive criti­
cism uncalled far-out of line­
blasphemy? Am I a candidate for
the lunatic fringe il l even suggest
thai we're close to the 90s-and
not the 189Qs-that perhaps it's
gelling lime to gel the delivery
time down to two weeks on mes­
sages? One would think that our
advances in technology should
somehow be usable to get traffic
through within seconds anywhere

the Federal Communications u­
censing Aulhority--charge a dis­
count $25 for renewing licenses­
and use the money to finance an
episode on Lifestyles of the Rich
and Famous .

There being no intelligence test
given as part of the amateur radio
exam, I'll bet I'd clean up. Say ,
I'll bel most c aers don ' t know
there aren't any CB licenses any
more ... another even mo re
promising vein to mine . I could
start issuing operating permits
from my Federal ccmmuntceucoe
licensing Authority-complete
wilh the sale of special callsigns.
For $25 extra, I'd authorize the
use of cartop flashing lights and
an emergency communications
decal lor the car door.

Small business is the life blood
of America-right? So let's be
creative in thinking up new small
businesses . Now, I wonder if I
can get Federal Licensing, J .V. to
advertise their marvelous service
in 73?

Gf!!I'VJurg. PI,

eu lIoo 610
Gel~ PA .,m

After I gol through chuckling at
the audacity of the approach, I re­
membered a lovely old scam.
There was this clipping service
that sent out letters 10 hams in­
forming them that their name had
recently appeared in 8 national ra·
dio publication. Now, for only $5
(or some such), this outfit would
send you a copy of the cl ipping.
Wow! They must have mentioned
me in a ham magazine! $5 later
you 'd get a snip from the Call·
book with your name and address,
Now I call that creat ive sales! And
a lOt easier than going to some
silly remote island and shaking
down Honor Rollers lor a hundred
bucks a head for a new DXCC
country.

Let's see, 1 wonder how much
an " office" in Gettysburg would
cost? All I'd need would be a sim­
plemail drop-then I could open

FEDERAL LICENSING, J.V,
AMATEUR RADIOSERVICE DIVISION

EVER SAY DIE

Mel'" w.stono,jt,"" 0 C
eo Boo 116
IlId.-. V" 22.01

3 An_COfIIIlIOot.., ...."'IO.,...,.-.ce__.''''''1M P8.,-.,lol S3S.DD ""'-" ........
r<'I>' CfIed< po~.",", 10 F_M LiceI>stJ>g, J V

.---"""..... .., '..............-- "",...----

BEWARE!

f_~ • ,n..,.,., ..__eel -.. 10 t... fCC ............
e._in~PA.__-"':'_dffIll_" __......,._
_1'1'~ .... " ' T1 33'l-9~2 900 AM."". 00_

Readers have been concerned
over a rather clever new business
(scam?). l eiters have been going
oullo hams who haven ', renewed
their tickets offering 10 renew
them lor a measly $35.

The letters are from Federal U·
censing, J .V", Amateur Radio Ser­
vice Division- and Lordy, they're
from Gettysburg-with an alter­
nate address in Mcl ean, Virginia.
the home 01 the CIA! Here's my
$35. teuas.

Of course, the anernanve is 10
be a cheapskate and spend 22c 10
do the same thing, but without the
professional help of FLJV/AASD.
Have you ever heard anyone even
suggest thai hams are cheap­
skates? Well ... yes . . . come to
th ink 01 it, I've heard thai calumny
a whole lot .

Our , ...._ ol fCC ._do... ,.....~ ' ...' ,... 'idlo NIOOfl ."' ........ a'.,., -LICE NSE - "'"
r<'I> _. Q'."I<'d"~","'''''" "'''lEUR RADIO SERVICE ..... E~PlRED , .... 1'O" ........'e , ~ .
"".1"'" 01 FCC Ru'es.o 0De,.1 • • '.dio oy..em ..~ "ou, ",ope' .u''''''',.'",n

tl l"O"...0/1 '0 ...._ r<'I>' liceme e can essoal r<'I> ... I... "' ' a,,,,,, • "" ',I"'Il ol'''' 00=",.",-
'a'''''' '"",uwO'd '0 _ ...... CY Io«t .... lo '8OIil.te , fI\f>Iy '-" . ' klly ,"" .,..,.-

John A. Hen''''k
Ft<lefllL_"lI

If you receive a Jetter like this from " Federal Licensing. J .V., .. pitch it.
You can save $34.78 by ignoring the letter and renewing your license
yourself.
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• Frequency lock switch
• Digital Channel Link (DCl) option
• High performance GaAs FET front

end receiver

TRIO -KENWOOD COMMUNICATIONS
1111West Walnut Street
Compton. California 90220

TH·31BT w,m DTMF pad Sf'lOwn,
Opllonal RA-9A aT/ached

KENWOOD

TH·31BT/31A optional accessories :
- HMC-l headset with VOX
- SMC-30 speaker microphone
- PB-21 NICd 180 mAH battery
- PB-21H NiCd 500 mAH battery
- DC-21 DC-DC converter for

mobile use
- BT-2 manganese/a lkaline battery

case
- ES-2 external C manganesel

alkaline battery case
- SC-8 /8T soft cases with belt hook
- r U-6 programmable sub-tone unit
- AJ-3 thread-loc to BNC female

adapter
- SC-6 2·pack Quick charger
- BC-2 wa ll charger lor PB-21H
- RA-9A StubbyDuk antenna
- BH-3 be lt hook

TH-31BT/31A
Kenwood's advanced tech·
nology brings you a new
standard in pocket/handheld
transceivers!
- 1 watt high, 150 mW low
- Supe r compact and lightweight

(about 8 oz. with PB-21 !)
«Frequency range 220-224.995 MHz

in 5-kHz steps
- 8T Series has buill-in tone
- Repeater ortsetc- r.e MHz, reverse.

Simplex
- Supplied accessories: rubber nex

antenna. earphone. waHcharger, 180
mAH NiCd battery and wrist strap

eOuick change, loc king battery case

• Big multi-color LCD and back-lit con­
trols lor excellent visibility

• Optional front panel programmable 38·
tone cress encoder includes 97.4 Hz

. 16-key DTMF pad, with audible
monitor

• Center-stop tuning - another
Kenwood excluslvel

• New 5-way adjustable mounting
system

• Unique offset microphone connector
- reneves stress on microphone cord

• HI/ l OW pow er switch (adjustable
lOW power)

•
•

TM-3530A
The first comprehensive
220 MHz FM transceiver
TM-3530A-25 watts of 220 MHz FM ­
Kenwood style! Features include
built- in 7-digit telephone number
memory, auto dialer, direct frequency
entry and big LCD. All this makes the
TM-3530A the most sophisticated
rig on 220 MHz!
• First mobile transceiver with tele­

phone number memory and auto­
dialer (up to 15 seven-digit telephone
numbers)

• Frequency range 220-225 MHz
• Automatic repeater offset selection ­

a Kenwood exclusive!
• Direct keyboard entry of frequency
• za-cnannst memory for offset, fre­

quency and sub-tone

TM -3530A optional accessories:
_TU·7 as-te-e CTCSS encoder - MC·60AlMC·80/MC-85 desk mics.
_ MU-l DCL modem unit - MC-48B extra DTMF rruc. with UP/DOWN switcr
_VS-l voice synthesizer - MC-43S UP/DOWN rmc.
_ PG-2N extra DC cable - MC-55 (8 pin) mobile rmc. with time-out timer
_ PG-3B DC line noise filter - SP·40 compact mobile speaker
_ MB·l0 extra mobile bracket - SP·50B mobile speaker
- CD-l 0 call sign d isplay - SW-200B SW R/power meter
_ PS-430 DC power supply - SW-l00B compact SWRlpower meter

Complere $e'voce manuals a'e ava,table IOf all T,IO- Kenwood r'ansce'vers and mosf sccessoae s
SpecoftcarlOfls and prlf;es are wbject 10 change ...rtflout rlOllCe or obItgarlOn



ere's
TM-221A1421A

SpecmcallOllS ancrpaces sublK"f ro Change w~hOllf norlCe or ObllgarlOll
Complete servICemarnJa/s are ava,rao/e tor a" r"O· Kenwood rransc elVers and most eccesscoes

2 m and 70 cm FM compact
mobile transceivers
The all-new TM-221A and TM-421A
FM transceivers represent the "New
Generation" In Amateur radio equip­
ment. The superior Kenwood GsAs
FET front end receiver; reliable and
clean RF amplifier circuits, and new
features all add up to an outstand­
ing value for mobile FM stationsl
The optional RC-lO handset/control
unit is an exciting new accessory
that will increase your mobile
operating enjoymentl

• TM-221A provides 45 W. TM-421A
is the first 35 W 70 em mobile!
Both models have adjustable 5 W
low power.

• Selectable frequency steps
for quick and
easy OSv.

Optional Accessories :
• RC-1O Multl·funclion handset remote controller
• PG-4G Extra control cable. allows TM ·221A1
TM·4 21A full duplex operation . PS-50/PS-430
DC power supplies - TSU-5 Programmable CTCSS
decoder - SW-,OOA Compact SWR/powerlvolt
meter (1.8-t50 MHz) . SW-'OOB Compact SWRI
powefNolt meter (140-450 MHz) _ SW-200A SWRI
power meter (18-150 MHz) _ SW -20 0B SWRlpower
meter (140-450 MHz) . SWT-1 Compact 2 m

• TM-221A receives from 138­
173.995 MHz. This includes the
weather channels! Transmit range
is 144-148 MHz. Modifiable for MARS
and CAP operation. (MARS Of CAP
permit required.)

• The TM-421A covers 438-449.995
MHz. (Speclficar/Ofls guaranreed fOf Amareur
band use only,)

• Built -in front panel selection of 38
CTCSS tones. TSU-S programmable
decoder optional.

• Simplified front panel controls
makes operating a snap!

.16 key DTMF hand mic., mic. hook,
mounting bracket, and DC power
cable included.

• Packet radio compatible!
• Kenwood non-volatile operating

system. All funct ions remain intact
even when lithium battery

back -up fails. (Lithium cell
memory back -up -

est. Iite 5 yrs.)

antenna tuner (200 W PEP) - SWT·2 Compact
70 cm antenna tuner (200 W PEP) - SP-40 Com­
pact mobile speaker _ SP-50B Mobile speaker
• PG-2N Extra DC cable - PG·3B DC line r otse
filter _ MC-eOA, MC-aO, Me-a5 Base stauon rracs.
• MC-55 (B-pin) Mobile mic. with gooseneck and
nme-oor trmer - MA·4000 Dual band antenna wrth
duplexef (mount IlOl supplied) . MB-201 Extra
mobile mount

• 14 full -function memory channels
store frequency, repeater offset.
sub-tone frequencies. and repeater
reverse information. Repeater offset
on 2 m Is automatically selected.
There are two channels for "coo
split" operation.

• Programmable band scanning.
• Memory scan with memory

channel lock-out.
• Super compact :

approx. 1-1/2"HxS-1I2"Wx7"0.
• New amber LCD display.
• Microphone test function on low

power.
• High quality, top-mounted speaker.
• Rugged die-cast chassis and

heat sink.

RC-10 Remote Controller
Optional telephone-style handset
remote contro ller RC·10 is specially
designed for mobile convenience
and safety. All front panel controls
(except DC power and RF output
selection) are controllable from the
AC-10. One RC-10 can be attached
to either or both TM-221A and
TM-421A with the optional PG-4G
cable. When both transceivers are
connected to the RC-lO, cross
band, full duplex repeater opera­
tion is possible. (A control operator
is needed lor repeater
operation)

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Com pton. canto-me 90220
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Novice Enhancement Is Here!
AFTER NEARLY A YEAR of anticipation , the
Federal Communications Commission has
announced the approval of PR Dockel86-161 ,
ushering in a system 01 new and exciting privi.
leges lor Novice operators. Effective March
21, 1987, at 0001 UTe , Novices will be able to
use all amateur modes on three bands in the
HF, VHF, and UHF ranges. (Note tnet, al­
though we are talking specifically about
Novices here, due to the structure of the
present license system, Technician-class op­
erators also gain the new privileges.)

On 10 meters. Novices can operate CW and
digital modes from 28.1 -28.3 MHz, and CW
and SSB from 28 .3-28.5 MHz. Novices and
Technicians are limited 10 200 Walls output in
this subband ; all other licenses may use the
full legal limit.

On 1.25 meters, all modes may be used
from222 .10-223.91 MHz, with a power output
not greater than 25 Walts.

On 0.23 meters, the subband runs from
1270-1295 MHz, with a power restriction 01 5
Watts.

In every case, Novice stations may not be
set up as a repeater or auxiliary station, and a
Novice cannot be the trustee of a repeater,
even if the repeater's input and output fre­
quencies fall within a Novice suooero . I'm
certain that this does not imply that digipeat­
ing is forbi dden when using packet .

The commission speci fica lly prohibits the
use of AM by Novices in the new to-meter
subband.

The test for the Novice license will be ex­
panded by adding 10 questions (lor a total of
30) covering the new privileges . It 's clearly
understood , though, that the test should be no
more difficult than the current Novice test.
Another change requires two examiners to
administer the test ; the Novice testing pro­
gram will not, however, be ru n under the
present Volunteer Examiner system.

The present examination for Technician
and General class is being split into two
pieces. Each piece will deal more exclusively
with the privileqes tha t come with the license
be ing tested for. That way , a Novice going for
Technician will not have to deal with modes
and techniques that apply only to General­
class operation .

The complete text of the FCC's Report and
Order is on page 48.

The Wisdom
ofSolomon

victory 01 sorts has been achieved with the
adoption of PR Docket 86·161, giving Novices
220 voice privileges for the first time! For on
February 12 , the FCC re leased General
Docket 87·14, a Notice 01 Proposed Ru le
Making that wou ld delete 220-222 MHz from
the amateur service and reallocate it to land
mobile services on an exc lusive basis. 222­
225 MHz would now become an exclus ive am­
ateur allocation if this NPRM became law.

It would appear that the FCC has fina lly tired
of the long dispute over 220 and has tried to
appease both sides by cutting the "baby" in
half! While firm act ion on their part to give
exclusive status to an amateur allocation on
220 is admirable, the pla in truth is that a sub­
stantial number of weak-signal enthusiasts,
EME operators, simplex links, and packet sta­
tions will, in effect. be forced oN the air. Why?
For the simple reason that the frequency seg­
ment from 222-225 MHz is already filled with
repeaters and simplex operations in many
parts of the country.

It wouldn't be fair or reasonable to ask those
stations to vacate enough of the remaining
220-MHz allocation to make up for this cis­
placement . Not only that , it would be very diHi­
cult , if not impossible , to consider such a re­
design of subbands, especially in areas such
as New York City , Chicago, and Los Angeles !
There is no doubt that we all stand to lose from
this proposal. The 220-MHz band is fast be­
coming an alternative to the congestion on 2
meters, and its unique characteristics make it
well sui ted for such specialized modes as
packet and moonbounce.

Every active ham has a stake in this NPRM
- from manufacturers of 220 equipment to
casual operators who rarely ven ture beyond
the HF bands. Remember-once it's gone,
it's gone for good. In the past few years, we've
lost a good deal of our amateur satellite alloca­
tions through WARC, a large chunk of the
13-<:m band , and fro m 121 5 to 1240 MHz to
non-amateur interests . . . largely because we
weren't us ing those allocations and didn't
present a unified front of opposilion. But the
technology to operate on 220 is as close as
your wallet-literally speaking . FM transcerv­
ers and hand-helds abound, linear transvert­
ers can be easily had , and at least one manu­
fa cturer has spent a great deal of t ime
developing what would be the firs t 220-MHz
rnultimode transceiver on the U.S. market.

It is imperative that you write to the FCC and
state your feelings about this docket. At the
very least , the issue is too comptex to wrap up
in the short time period allocated (initial com­
ments due April 6 , reply comments due April
21) . Consideration must be given to those op­
erators and modes that wilt be left out in the
cold by this juggling of frequencies. A strong
voice now to save 220 might just save 70 em
and higher frequencies from a similar fate , Put
your thoughts on paper. Be concise and avoid
unnecessary d iatribes . Make 12 copies of
your comments and mail them to: Federal
Communications Commission, 1919 M Street
NW, Washington DC 20554. Make sure you
clearly state the docket number (87.14) at the
top of each copy. Most importantly: Do it to­
day!-KT28.

THE GOVERNMENT GIVETH and the gov­
ernment taketh away. It looks as if a pyrrhic

This is Andy Broome KB4VRU from Chananooga, Tennessee. Andy is 9 years old and recently
got his/icense from classes held by theJohn RossARC. Look forAndyon 40 meters, butdo it fast
because he 's trying to upgrade so he can get on packet.
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Mega-Winner
THE BIG WINNER of 73 ' s Megaband
Sweepstakes is Stanley P. Hill N9FXU of
Oak Park, Illinois. By the time you read this
he'll be firing up his grand prize: Yaesu's FT·
767GX all-band. all-mode transceiver. Stan
picked up the winning entry in a newsstand
copy of 73 at scectrcmcs in Oak Park. He has
been a ham for a year and is currently a Tech­
nician class. SIan became a ham so he could
use a two-meter rig at work-he's a truck driv­
er tor Yellow Freight Systems . Plans for Ii·
cense and equipment upgrades were already
in the works before he got the good news, but
the incentive 10 upgrade has just gone
through the roof. 73 e:dends our congratula­
tions to the lucky winner and our thanks to
Ya esu U SA for making the Megaband
Sweepstakes possible.

Call Again
THE FCC has decided to make a move on the
callsign assignmenl system. PRB-3, released
recently by me commission. stales that the
FCC would like 10 hand special call assign­
ments over 10 a private organization. This
way. hams coutd request any call ihat they like
(remember the good old days when you could
do tha t sort of thing?) . The FCC would still
issue an official license with a 2-by·3 call from
the NA-NZ block, and the special call coordi­
nator would keep a data base with a cross-in­
dex available to the commission for moni tor­
ing purposes. wntten comments on PRB-3
are due to the FCC by April 23. 1987.

School Support

around, the otter is st ill open. II you want to
help the hObbygrow but don't have the lime to
start a Novce class, please give this oHer
some thought . The foHowing is a representa­
tive sample of the many generous folks
who've helped contribute to the future of their
hobby : George R. Susterick , Larry D.
Shaunce WD0AKX. Mid-Michigan ARC , Ken­
neth Cody KA1BRB, Ozark ARS, James D.
Garis W9SKO, Will iam E. Newkirk WB9IVRJ4,
Stanley M. Grady WB4ZTF. Frank E. Kaven ik
WA9QJR, Robert P. Penon K7WLX. Mall Kolb
NM9H. Bob May K4SE, and D. Bruce Caster
WD4CSE. It you 'd like 10 participate, send
$15 and the complete address of the school
to 73 Magazine , Circulation Department ,
WGE Center, Peterborough NH 03458, Attn :
SChool Sub.

Hams On Wheels
WE RECENTLY received a request from
Steven Rich WA1DFL, Ihe Director of Handi·
capped Affai rs for the town of Revere, Mas­
sachusetts, asking us to inc lude wheetchair
accessibility in our report ing of ham events.
Steven writes: " Amateur rad io has always
had a strong trad ition 01brcmerrcoo and sis­
terrooo regard less of physical ability . In keep­
ing with this trad ition, I would respectfully re­
quest that clubs when advertis ing classes,
exams, meetings, flea markets, and namtests
let it be known if the event is wheelchair acces­
sible." The vast majority of Special Event list­
ings thai we rece ive d o NOT ment ion
wheelcha ir accessibility. How 'bout it, publici­
ty chairmen?

Feedback

THE RESPONSE OF READERS to Wayne 's
cau for people 10 give a special $1 5 subscrip­
tion 10 73 to the school of their choice has been
heartwarming , If you missed it the first time

YOU MAY HAVE NOTICED that the Feed­
back card is missi ng from this issue . We 've
got mountains of them still to proce ss. Feed­
back wilt return on an occasional basis .
Thanks to all who participated.

.... 103

Hamsoft
Amtar

Hamtex
Amtorsott
Supertap

Kantronics
Software

MBA·TOR
Apple
H-89

DDX-64
SWl TEXT

IBM
DQ-64

AEA
Software

Kantronlcs • Microlog • AEA • Merlin
Software for popular computers:

"YOURPACKETCONN£CTION"

28221 Stanley Ct.•
Canyon Country, CA 91351
(805) 251-7180 machine
(80 5) 251·5558 modem, entry: WLR .... 138

HEAR THE LATEST?
YOU WILL IF YOU REAO

THE WESniNK REPORT
$22.5DIYEAR

REDUEST YDUR FRE£ SAMPLE

~~

THE WESTLINK REPORT
• ..:lIt

------------I Pteese send information on your I
I line of amateur antennas to: I
I NAM~ . . , . .. . .. . I
I ADDflU $ " " • . • . . • . . . . . . I
I I

em SU lf. 1I~

I THE STANDARD OF PERFORMANCE I

: EB :
®I One Newuonlcs Place I

I Mineral Wells, Texas 76067 I
1817l 325-1386 ... 269 •------------
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TS-940S
The new TS-940S is a serious radio
for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver com­
bine with superior transmitter
design to give you no-nonsense, no
compromise performance that gets
your signals through! The exclusive
multi-function LCD sub display
graphically illustrates VBT, 5SB
slope, and other features.

-100% duty cycle transmitter.
Super efficient cooling system using
special air dueting works w ith the inter­
nal heavy -duty power supply to allow
continuous transmission at full pow er
output for periods exceeding one hour.

• High stability, dual digital VFOs.
An optical encoder and the flywheel
VFO knob give the T$-940$ a positive
tuning -feel~

• Graphic display of operating
features.
Exclusive multi-function LCD sub-

Complere $elVlCe manuals are a~a~blE'

tor aI Too- Kenwood "an.scelVers aflI1
most eccessooes
Specdicar,ons and pnces are Wbjecl to
change w,rlJour rIOlice or obhg.aroon

display panel shows CW VBT, SSB
slope tuning, as well as frequency,
time. and AT· 940 antenna tuner status.

- Low dlstortkln transmitter.
Kenwood 's unique transm itter design
delivers top "quality Kenwood" sound.

- Keyboard entry frequency selection.
Operating frequencies may be ouect'y
entered Into the TS·940S without usmq
the VFO knob.

- aRM·flghting features.
Remove "rotten ORM " w ith the SSB
slope tuning, CW VBT, notch filter, AF
tune. and CW pitch controls.

- Built-in FM, plus SSB, CW, AM, FSK.
- Semi or full break-in (aSK) CWo
- 40 memory channels.

Mode and frequency may be stored In
4 groups of l 0 channels each.

• Programmable scanning.
• General coverage receiver.

Tunes from 150 kHz to 30 MHz.
-1 yr. limited warranty.

Another Kenwood First!
Optional accessories:
• AT·940 full range (160·10m) auto­
matic antenna tuner . SP-940 external

speaker with audio filtering . YG-455C-1
(500 Hz). YG-455CN- ' (250 Hz).
YK-88C-' (500 Hz) CW filters: YK-88A-'
(6 kHz) AM filter - VS-1 voice synthesizer
• SO-l temperature com pensated
crystal osc illator - MC-43S UP/DOWN
hand mic. - MC-GOA, MC-BO, MC-85
deluxe base station mics. - PC· 1A phone
patch - TL- 922A linear amplifier
- SM·220 station monitor - BS-B pan
disp lay - SW -200A and SW -2000 SWR
and power meters.

More TS· 940S information is available
from authorized Kenwood dealers.

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
11 11 West Walnut Street
Compton. Cainorrua 90220
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EVER SAY DIE

ost OF THE MONTH

To enter your OSL, mail it in an envelope to 73, WGE Center, 70 Rte .
202 N., Peterborough NH 03458 , Attn: QSL of the Month. Winners
receive a one-year subscription (or extension) to 73. Entries not in
envelopes cannot be accepted .
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lomers wllatthey want that we 're
not providing .

One has to be deaf not to hear
the chorus asking us , "Why
Morse code?" Yes, there sure are
a lot of deaf hams-at least as far
as this emotional subject is con­
cern ed. They don't want to even
hear about it- and there's no way
you can get them to actually think
about it.

The closest thing we have in
amateur radio to a corporate orga­
nization is our only national soci­
ety, the AAAL. This puts the onus
on the League to provide us with
guidance and leadership . The
League got to be the one and only
by kill ing off every upstart group
that threatened their power. With
that power is responsibility-and
one of the major responsibilit ies of
any corporation is to make sure
the firm survives.

Corpo rate executives who turn
a blind eye and ear to the firm's
prospective customers would nor­
mally be ousted by the board of
directors. In tum, directors who ig­
nore the needs 01 customers ,
even over the advice of their exec­
utives, would quickly be replaced
by the shareholde rs.

In the amateur radio hobby, the
corporation is the ARRL, the exec­
utives are the HQ gang, and the
directors are those you elect every
two years in your division. You, as
an ARR L member, are the share­
holders.

I 've talked with most of the HQ
gang and I think they're by far the
best bunch I've seen at HQ in 50
years. I wish I could say the same
about the directors. Alas! Darn,
there I go again , attacking the
League. Or am I? From my view­
point I see a serious problem­
and I have what looks to me like a
simple proposed solution-one
with which I think you'll agree, if
you' re able to think about it.

l et's go back to the analogy of
our hobby and a business. II we
want to keep it going, we have to
provide services which in some
way pay for our license to use pub­
lic property: our frequencies .
We 've lei our customer base grow
old and feeble and have resisted
att racting new customers. Am I
being unfair to suggest there's an
element of responsibility lor the
League to solve this problem?

The League is an sa million a
year business these days. That's
about the same order 01 magni­
tude as my Digital Audio maga­
zine, so I have a fair grasp 01 what
it takes 10 run that size business .
Bus inesses of any si ze have
boa rds o f d i recto rs (like the

band replaced AM in the 60s. Re­
peaters replaced simplex in the
70s. Noth ing has yet replaced the
dull OSO, the traffic handling, Of

the OX pileups of the 305.
One thing modern business has

recently relearned from the past­
the customer is right . If you've
read the business success and
the excellence books, you know
the most successful businesses
are those that provide the prod­
ucts and services their customers
want . They keep ask ing what's
wanted-and provide it. Amateur
rad io has been particularly resis­
tant to this philosophy, with the
same results we 've seen in busi­
ness-imminent bankruptcy.

Even the most insular of ama­
teurs is aware by now that all is not
well with amateur radio. I'm not
the only one point ing to our lack of
growth-our geriatric member­
ship---our lack of technical pro­
gress in the last twenty years. tn­
deed , you don' t hear anything
else these days-even from the
ARRL.

Perhaps it's time to look at ama­
teur radio as if it were a busi­
ness- a nonprofit business, but
still a business. Thus, if we're g0­

ing to keep our business going
we're going to need new cus­
tomers to replace those who lose
interest or die-or both. II we're
not holding the in terest of cus­
tomers-and not allracting new
customers in adequate numbers
to stay in business, it's time to ask
the customers and potential cus-

in the country-minutes around
the world.

I'm sure there is still a need lor a
message handling system that
takes a month 10 deliver the mes­
sages. l et's see now, what would
we use thaI for? What a wonderful
system to have in place for use in
times of emergency. right? And
that's supposed to be one of the
reasons for the National Traffic
System, I bel ieve . Yes, I'm being
sarcastic .

When I got involved with RnY
back in 1948 . I was impressed by
the speed and accuracy of digital
communications . We had to build
our own converters at first , but as
commerci al equipment came on
the market I expected the traffic
hand lers to go for it. In 1950 we
had a RTTY repealer and network
set up so any ATTY op in the
Grea ter New York area could
leave a message al an unattended
station-complete with an ac­
knowl edgement of receipt. It
seemed like an ideal system lor
emergencies and traffic handling.

So here we are , almost 40 years
later, and we're still banging out
messages with hand keys and tak­
ing near a month to get 'em
halfway across the country- from
Kansas to New Hampshire. Wow!
Is it any wonder we have a short­
age of youngsters interested in
" entoYing" our hobby? Oh, we've
made a little progress. vtc'e re­
placed crystals in the 405. Side-

from page 4



Early Reservation Information

USA - April 11
Canada ~ April 4

" General Chainnan. Jim Simpson. WBaQZZ

Grand banquet tickets are limited. please
place your reservations early.

• Giant.; day flea market· Exhibits
• Door prizes. License exams
• CW proficiency test

Flea Market Tickets
We Increased flea Market area by nearty 400 spaces
this year and all were sold out by January 10.

Special Awards
Nominations are requested for "Radio Amateur of the
Year', ' Spec lal Achievement' and "Technical
Achievement" awards. Contact; Awards chairman. Box
44. Dayton. ON 4540I.

License E-xam

Novice thru extra exams scheduled Saturday &
Sunday by appointment only. Send current FCC form
610, copy of present license and check for $4..'55
(payable to ARRLjVEC) to: Exam Registration. 88.'50
Windbluff Point. Dayton Oh 45459

Slide Show

35 nun slide/tape presentation about the
tfAMVENTION is available for loan. Contact Dick
Miller 285.'5 La cresta. Beavercreek. ON 45.'524

Parking
Free parking is available at Nara Arena. In addition,
there will be free shuttle bus service from all major
motels and designated parking lots. ParKing and road
information will be available on DARA's 146..'54/.94
repeater.

free Bus service
free Bus Service will be provided between many
Motels and Hara Arena. See the schedules at the
motel registration desks. Avoid parking problems at
the Arena by taking the tfAMVENTION buses.

• Asst. General Chainnan, Bill McNabb, WDBSAY

Campers $( Trailers
Campers and Trailers may be parked at Montgomery
County Joint Vocational School. A NAMVENTION bus
will provide transportation between the camper
parking area and the Arena. No campers or travel
trailers will be permitted to park in the Arena lot o r
flea Market area.

Wheelchairs
Wheelchairs will be available. Send S.A.S.E. for
details to 'Wheelchair" P.O . Box 44. Dayton, OM
45401.

Alternate Activities
NAMVENTION is for everyone. We have planned
activities for the YL or your non-ham family
members.

Deadlines
Award Nominations: April 4
Lodging: April 4
License Exams: March 28
Advance Registration and banquet:

Information
General Infonnation: (5 13) 433-7720
or DAM Box 44 Dayton, ON 4540 I
Flea Market Infonnation: (51.3) 223..()923
Lodging lnfonnation: (513) 223-2612
(No Reservations By Phone)

This is the year for you to attend the internationally
famous Dayton NAMVENTION. Come with your
friends to hear enlightening forums. see the latest
equipment. and visit a flea market that has
everythingI No matter what you are looking for. you
can find It in Daytonl

HAMVEN1l0N is sponsored by the
Dayton Amateur Radio Association Inc.
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PHONE REMOTE is an mtetece between
your home base station and your home te.
phone line. It allows operation of your home
base stalion lrom any touc::l'l tone telephone
using the toecn lone pad to control PUSH­
TO-TALK. PHON E REMOTEworks with any
transceiver, HF, VHF or UH F, ACTIVITY and
PUSHW:rAlK timers are prOVided in case
the telephone connection is Iosl. All ccera­
tiona l features are switch programmable.

PHONE REMOTE
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HOME BASE STATION EVEN
WHEN YOU'RE NOT AT HOME
I

_ » TRI·H COMMUNICATIONS CORP.
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"I did the same as you with the last
balfot-I looked over the candidates­
noted their years of ARRL service and

myriad of appointments-sighed,
shrugged, and tossed a coin."

how to run an $8 million business.
A business-savvy ARRl board

would, I'm convinced . have start­
ed working years ago on gelling
school radio cl ubs going so we'd
have the infrastructure to bring
the l eague new cus tomers. And
they'd have kept current with Cus­
tomer needs through surveys­
making the needed changes to
keep the hobby grow'"g-even m­
eluding a no-code license.

l eague). Since I'm on the board of
severer corporations, including
one projected to reach $ 1 billion in
sales in a couple more years. I'm
quite familiar with the responsibil i­
ties of directors.

Boards of directors are normal­
ly made up of experienced and
successful business executives.
They' re experts in marketing .
technology, fina ncial manage­
ment , and so on. And here's
where I see the basic weakness 01
the l eague-a weakness that has
kepi the ARRlirom providing our
hobby (its business) with the lead­
e rShip to kee p it st rong and
healthy.

When you get your ballots to
vote lor your next director, what
do you see on each one? You
know what you see-a list 01the
ARRl appointmen ts he's held . In
many cases he's come up through
the tratnc system, so we know
he's probably a true believer in The boards 01 corporations that
Morse code lor everyone. How ignore the customers l ind their
many bios have you seen cili ng cor porations under attack by
business experience-business raiders . Indeed, with virtually no
success-includ ing marketing. except ions , re cent corpora te
sales. linancial, and ether expert- raids have been brought on by
ence which is lundamentally a boards of directors thai have lei
pa rt 01a director's responSibility? their corporations weaken to the
We seem all 100 often to elect point where the directors should
teachers, who haven't a cl ue as to be replaced.
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In the ham held . the responsibil­
ity comes right down 10 you It's
the unWillingness of most hams to
be involved with ham politics that
has auowec so many hopelessly
inco mpetent hams-good solid
Morse men, to be sure-etc be­
come ARRl directors-the big­
gest ego trip our hobby has to 01·
ter. Neither you nor your club has
ever written to the candidates to
lind out if they have been success-

lui in business-perhaps even
with some experience as a direc­
tor of other corporations.

No, despite my tone of attack,
I'm really not blaming you, But t
will blame you if you let this snca­
' ion continue. NO, I have to say nat
out that it's my fauI!. 1should have
made this an issue long ago. Oh,
yes, I did write about it a few years

ago-but I didn't keep after you.
And you 're like me. il someone
doesn't hassle you. you lorgel. I
did the same as you with the last
ballot-I looked over the cand i­
dates-noted their years of ARAl
service and myriad of appoint­
ments- sighed , shrugged, and
tossed a coin.

The board eiectons are geared
so there realty isn't time to get the
business background (or lack 01it)
into print in 73 between the time
we know who's running and the
mailing of the ballot s. One of
these days we may gel amateur
radio set up so we're able to actu­
ally communicate in less than
th ree months, but t hesitate to
even guess when tnaru be.

TeU me, if you were an ARRl
director, would you think it impor­
tant 10 update the Naucoat Traffic
system by about SO years?

II you agree and have some
constructive ideas, I' d like 10 hear
from you . If you d isagree and can
express your ideas in other man
blind . em otional hate terms ,
please wr ite . I've trteo 10 get
across my ideas on where we are
and hOw to make things better­
now I'd like your ideas. I reserve

Conrinued on page 50
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$595.00 each
$59.95 DTMF module

-
:=-.­.­.-

Have you been trawling the bounding main for a new product'! We have just
netted it-the TP-38 microprocessor control led community repeater panel which
provides the complete interface between the
repeater receiver and transm itter. Scuttle
individual tone ca rds. all 38 EIA standa rd
CTCSS tones arc included as well as time and hit accumulato rs. programmable
timers. tone tran slation, and AC power supply at one low price of $595.00. The
TP-38 is packed like a can of sardines with feat ures. as a matter of fact the only
additional option is a DTMF module for $59.95. This module allows complete
offsite remote control of all TP-38 functions, including addi ng new customers or
delet ing poor paying ones , over the repeater receiver cha nnel.

O ther features include CMOS circuitry for low power consumption, non- volatile
memory to reta in programming if power loss occurs, immunity to falsing, pro­
grammable security code and much more. The TP-38 is backed by ou r legendary
I yea r warranty and isshipped fresh dai ly. Why not set passage for the abundant waters
of Co mmunications Specialists and cast your nets for a T P-38 o r other fi ne catch.

1IIJII
-~COMMUNICAnONS SPECIALISTS,INC.
~~.426 West Taft Avenue • Orange, CA 92665-4296

,. Local (714) 998-3021 • FAX (714) 974-3420 , l'lSA '

_ Entire U5.A. 1-8()().854-0547 ... 10
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For seven years 1have had zero
luck getting my wife interested in
studying lor her license. Febru­
ary's Never Say Die regarding the
selling of Extra-class licenses did
the trick. There are a few modtn­
cations we would like to see, how­
ever. A regional center lor license
sales should be set up in each
l one 10 give everyone equal ec­
C9SS (Puerto Rico is just 100 lar
from 6-Iand). Mail order would al·
so be a good idea, but it might let
in too many people and over­
whelm the repealers. An extra­
class license is just not neces­
sary-a General lor $50 would be
adequate. In order to maintain the
integrity 01 the traditional licens­
es, a special prefix would be as­
signed to purchased licenses.
This would allow the real hams to
ignore the new pseudo-hams if
they want to talk about technical
things such as the weather and
thei r latest medical operation.

John R_Fielder N6DAO
LosOsosCA

" A regional center for license
sales should be set up in each zone to

give everyone equal access."

SAY OlE

they're saying-they just mimic
words that they have heard from
other 'act ivists.' .. Perhaps KW10
lett safe in unburdening himself in
73 since the implication would be
that NRA members are too stupid
to pass a ham radio exam and
consequently not read 73. This
" NRA type" passed both ele­
ments of the extra-cress exam
100% correct at age 65. I will not
lower myself to KW10's level and
anempt to typecast him. He did it
himself through the above-quoted
slur.

Your Never say Die column is
becoming very repetit ive. Please
spare us the time reading about
how great you are . We all know
how great you are . After all , you
have been telling us how great
you are in every column since you
came back. Give the space to tne
Letters column-it is much more
interesting.

Ron Kyl e. KJ4NA
El izabethton TN

A super idea!-Eds.

late: He already was embarrassed
in front of his friends.

For the demo, we made up
personal messages for the kids
from information we got from the
school secretary beforehand, and
Ken installed them on a local
packet bulletin board . Then he
allowed each kid to call up his
own message1This went over re­
ally big.

Feedback has been positive
from both kids and teachers .
Check your local schools for simi­
lar programs or consider champi­
oning such a program yourself.
The enthusiasm of the kids can be
contagious.

Evert Skough N7HID
KlngmanAZ

The Letters column of 73 is not an
appropriate place for the expres­
sion of non--ham-relared persona!
opiniOns. 73 apologizes to those
who were offended by the analo-

1 1
gy.-Eds.

" NRA TYPES" I

I did not appreciate KW10's re- 1-----------"'1
mark. about " NRA types" in the
February Letters column. That is
no different than calling all hams

Keith Martin
lewiston ME

PULL TOGETHER

I believe every ham who hides
his hobby and doesn't even try to
train a new Novice every year
should either shape up or turn in
his license . When I pass my
Novice exam some time in 1987,
each year thereafter there will be
a new Novice or student on his
way to a license or you get to rip up
my license. I may be a non-ham
upstart to some, but either we all
pull together or lose amateur ra­
dio. Either live your creed or roll
over and die.

Take a look at page 78. 73 's long
search for a Novice columnist has
finally end8d.- Eds.

1'--__1

TICKET SALES

ETTERS

I

•

NEVER SAY DIE

Arnold D. Samuel. KH6COY
Ocean Shores WA

Your editorials are completely
outrageous. How do you get away
with it? I have only one thing to
say-welcome back! I'm a born­
again subscriber since you've re­
turned. I'd buy your magazine for
the editorials alone-the rest is
gravy.

Jerome Pri smanta. NIHFC
Organ NM

1__---"1

I COSMIC COMPARISONS I
Concerning the story " Cosmic

QRN" (February, 1987), W6HOM
evidently thinks like Cart Sagan.
sagan's book Contact details the
fict ional story of the reception of
our first extraterrestrial com muni­
cation. Para llels between the two
stories include frequencies and
multiple coding methods in a sin­
gle signal. The two stories make
great comparison pieces.

Charlie Cottennan KA80 QF
Dayton OH

" NRA TYPES" II

" NRA TYPES" III

1 was shocked after reading
KW10's reply to KH6GPI reter­
ring to: " NRA types who haven't
real ly thought much about what

Being a life member of the NRA,
I object to the negative connota­
tion that KW10 seems to give to
the NRA and its members. Jl ama­
teur radio had as effective an or­
ganization as the NRA does work­
ing on it s behalf, ham r adi o
wouldn't be in the mess that it's
in. I think that hams, and espe­
cially the ARRL, could stand to
take a few lessons from us "NRA
types."

John Aultman KA5UBL
Hattie.burg MS

" lids." Many hams are NRA mem­
bers and I am sure they did not like
your derogatory statement.

Kart Burket KC7JU
Payette 10

11-.-__1

11-.-__1

MORSE FOR MOPPETS11..- 1

NOVICE NEEDS

Thought you' d be interested in
the ham radio presentat ion Ken
Fisher WGMJD and I made 10
eight kids at our local grammar
school. We were part of the Gold
Dust program of the West Side
school, in which volunteers ell ­
pose first-to-fifth graders to music,
arts, crafts, hobbies, etc . We pre­
sented Morse code to the kids and
taught them the first si ll letters-a,
e. i, rn. t , and n-and closed with a
packet rad io demonstrat ion. I
made up Certificates of Comple­
tion on my computer (got the idea
from " Future Hams of America"
(73, July, 1986), and the kids were
really impressed with them. Most
picked up code quiCkly, and some
very intelligen t questions were
asked , like " Why is shortwave
called shortwave?"

One mistake I made was not to
notice that one lad was hard 01
hearing. The teacher noticed the
special anention 1 was trying to
give him and told me of his condi-

Morris Bleckman KA9WIA tion. We obtained a hearing aid for
Lincolnwood IL him which did help, but it was too

14 73AmateurRadio · April , 1987

I just got my Novice ticket and a
subscription 10 73. I guess I got
taken in by the eclectic rambling
of you r magazine ' s salesman ,
Wayne . Now, please look over
your table of contents and tell me
what's in it for me. How about a
Novice corner- basics about how
an antenna tuner wooo,the differ­
ence between a vert ical and a
dipole-you get the point. Take a
look at other hobby mags. They
realize that the newcomer to the
craft must also be addressed.

Ever since the news broke about
licenses being sold, 73 has been
deluged with calls and letters from
people begging us to tell Ihem
who 10 get in touch with in Puerto
Rico or New York. We won't say.
We don't feel bad for those who
csn't be bothered with learning
code and theory, bul when folks
who have been earnestly trying 10
become hams for years call, it's
tough to lell them to wait for " no­
code. "-Eds.

I
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ANNOUNCING

1C-745

1e-320OA

IC-02AT
IC-04AT
1C-2AT
1e-3AT
IC-4AT

IC-735

1C-28A
IC·28H

1C-751A

IC-R71A
•

R·2000

T5·9405

TH-21 AT
TH-31AT
TH·41AT

TM·2530A
TM·2550A
TM-3530A

TR-2600A
TR·3600A
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Complete Line of VHF/UHF Rcvr. & Xmtr,
Boards & Assys. also available. Plus 10,
COR, oTMF Control Bds., Antennas,
ouplexers, Cabinets, etc. Inquire.

Spectrum now makes 3 lines of VHF & UHF
Repeaters-the world famous 'Super Deluxe'
SCRIOOOA/40 0 0 A, the Low Cost l ine of
SCR77s, and the State of the Art Microproces­
sor Controlled SCR2000X line of Repeaters!
The SCR77 Repeaters maintain the quality of
design, components and construction which
have made Spectrum gear famous throughout
the world for years. However, all of th e "bells &
whistl es" have been elim inated- at a large
cost savings to you! The SCR77 is a real
" workhorse" basic machine designed for those
who want excellent, super-reliable perform­
ance year after year- but no frills!
Of course, if you do want a Full Featured/Super
Del uxe Rep eater with panel metering and
controls, and a complete list of 'built-in ' op­
tions, then you want our SCRIOOOA, or the
SCR2000X-The Ultimate in Repeaters.
All three available with: AutopatchlReverse
PatchlLandfine Control; Touch Tone Control of
various repeater functions: 'PL': "Emergency
Pwr.lID"; Tone & Timer Units; Sharp RX Filters;
Power Amps: etc.

We've got the greatest
design/perlormance
"Know-how"-12+ years
in the business-with
constant improvements in
our Repeaters & Link Units!
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Shown in optional cabinet .
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CR1 OOOA 2M or 220
REPEATER W/150 WT.

OWER AMP. & 30A
PWRSUPPLY,
(All items available separately)

•

Call or write today for details and pricesl Sold Factory Direct or through Export Sales Reps. only.
Get your order in A.S.A.P.!

.- - '.._.
, - ,

For the Finest in Repeaters,
Go with the Leader-

/':

'lsC/ SPECTRUM COMMUNICATIONS CORP.
-'"

1055 W. Germantown Pk, 54. Norrist own, PA 19403. (2 15) 6 3 1·17 10 · TELEX: 846-2 11
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It's easy. Every month, 73 Magazine covers
the whole spectrum of amateur radio with
a light, easygoing style. We'll keep you up­
to-date on what' s happening in your hobby;
you may even learn something new!

Face it, the world
of ham radio is a lot more complex than

it used to be. We have new modes pop­
ping up every day, satellites racing around

the globe, computers, spread-spectrum ...
how can you keep up with it all?

Just $19.97 will bring you 12 issues of 73. A
monthly trip to the newsstand would cost over
$35.
Find out what your friends already know:
73 Magazine puts the fun back into ham radio.

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

D MC

For Immediate ser vice . c al l lo ll·',,,,, 1·800·72'2·7 790 . Of ler va l,d ,n the US and possesSlOflS lor II lIm ited l ime only

Pfeil"" allOw 6 "'.. .. kg ,or proceSSing 01 for st 'ssue.

I
I 0 You're right! Let's have SOD1e fun-sign D1e up for a
I year of 73 for only 819.97, a savings of over 43 % offI the cover price! (With your paid subscription,
I you'll also receive a giant DX Map of the World-a

85 value-absolutely free!
Name _
Call _

Address _

City Stale Zip _

D AE D VISA
Card # Exp. Date _
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New antennas from MFJ.

REGENCY INFORMANT
AND TUBBO-SCAN 800

Regency Electronics, lnc ., has
inlroduced the Informant and Tur­
bo-Scan BOO scanners. The Infor­
mant, preprogrammed with key
state and local law enforcement
frequencies for all 50 stales, will
search VHF and UHF police fre­
quencies lor any state with a sin­
gle touch at four times the speed
of most scanners. A weat her­
search funct ion scans fo r the
nearest National Weather Service
frequency. The d isplay shows

I 3 : :

Me rcer 's model 9345 pocket
DMM.

MFJ Enterprises, mc.. is releas­
ing its new compact mobile speak­
er wit h magnetic base and tilt
bracket, the MFJ-280 . Equipped
with a 3-1I2-mm phone plug on a
long cord, it works well with all 8­
and a-Ohm impedances and can
handle up to 3 Walts of aud io. At
$18.95, it is backed with a one­
year unconditional warranty.

MFJ is also offering three new
antennas . The MFJ-1710 is a 3/8­
wave , a-meter . telescopic with
BNC . II comes with a pocket clip
and i s 5-314" collaps ed and
24-1 12 " extended ($9 .95). The
MFJ-1712 is a 1I4-wave , a-meter:
SIS-wave, 440·MHz, te lescopic
with BNC that is 7_114" collapsed
and 19 - extended ($14.95), The
MFJ -1 714 is an end-fed . neu­
wave . a-meter telescoping dipole.

For addit ional tntormanon
about these MFJ products, check
Reader Service number 207.

MFJ COMPACT SPEAKER
AND NEW ANTENNAS

Mercer Electronics is offering a
new low-cost d igital mult imeter,
the model 9345 . A single rotary
disk allows selection 01 the quanti­
ty to be measured and provides
automatic measurement on all
funct ions. It measures volts and
Ohms, has a high-contrast lCO
display, and has aud ible continu­
ity indcauoos. It comes with carry­
ing case and batteries for $34.95.

For more in formation , please
ci rcle Read er Servi ce num ber
209.

MERCER POCKET DMM

•

indicat ing battery condi tio n ,
transmitter power output, or re­
ceived sig nal st rength, and a VOX
system. Optional accessories are
interchangeable with other units
in the 109, 209, and 709 series.

Yaesu has also introduced the
FL·7000 send-state linear amplif i­
er for 160 thro ugh 15 meters .
It features an automatic antenna
tuner with automatic bandswitch­
ing whe n used with a Yaesu
FT·757GX, FT-767GX, or FT-980
transceiver . Antenna switching
also is automatic with the FAS­
1,4R rem ote antenna selector.
Power input is 1200 Walts for ap­
proximately 70 Walls; a protec­
t ion ci rcuit prohibits operatio n
with high swr unt il the antenna
tuner completes the matching
process. Thermostatically con ­
trolled dual fans run even when
the amplifier is turned off if they
are still needed for the dissipahon
of heal.

Further information on these
Yaesu products may be obta ined
by chec king Reader Service num­
ber 206.

EW PRODUCTS

Yaesu's FT· l 09RH 220·MHz
hand-held.

YAESU FT· l09RH
AND FL·7000

vaesu U.S.A. announces the
FT-l 09RH, as-Watt , 220·MHz
hand-held transce iver as a follow­
up product to the FT·209RH and
FT·709R neno-neros. Covering
220 to 224 .995 MHz in 5·kHz or
l a-kHz steps. it includes battery­
saver, 10 memories, standard 1.6­
MHz Of nonsta ndard ottset. and
memory and priority scanning . It
is equ ipped with a DTMF tone
generator, front-panel muilimeter

Yaesu 's FL-7000 solid-state linear amplifier.
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state and type of tran smission
(state or county police): there is a
highwayfcity switch for choice of
monitoring local or statewide fre­
quencies, and a hold switch to
keep the receiver on a single Ire­
quency. The radio comes with a
multi-position mounting bracket/
cl ip to l it any vehicle . It includes a
telescoping antenna. Wiring can
be direct to dc or t hrough a
cigarette lighter adapter. The sug­
gested retail price is $369 .95.

The Turbo-Scan 800 "scans
nearly live times laster than any
competitive model" and provides
wide coverage 01 12 01 the most
popular 800-MHz public-service
frequencies. It has a translucent,
rubber keypad, back lit for night
use, and dual-level vacuom-uuc-

rescent display. Frequencies may
be entered into any of the scan­
ner's 75 channels or grouped into
any of the six scan banks. Chan­
nels may be retrieved instanlly,
without having to manually step
through all other channels. This
rig also has the weather-search
funct ion. Designed for home or
mobile use, it has a suggested
retail pr ice 01 $499 .95. Model
TS·2 comes with two telescoping
antennas (for standard VHF and
UHF as well as 800·MHz re ­
ception), ac power supply. ec
power cord, and mobile mounting
bracket.

To obta in more information
about these Regency scanners.
ci rc le Reader Service number
208. The Regency Informant public in formation radio.

NEW CATALOGS AND BOOKS

For more inlormation about
these Howard Sams Books.
circle Reader Service number
213.

from Modern Electronics ' columns, the " Electronic Notebook,"
trane.srcr. MQSFET. analog, digital circuits, LEOs. laser diodes,
optoelectronics. sensors, assembly tips. "'22552, s19.95,
Radio Handbook. by William I. Orr-23rd Edition, 640 pages ,
hardbound. Completely revised. #22424. $29.95.
Shortwave Radio Listening with the Experts, by Gerry L. Dex­
ter , 528 pages. Features 25 contributors who are short­
wave listening researchers. pi­
oneers. and specialists, as
well as veteran listeners .
122519.522.95.
Solid-State Projects You Can
Build, by Rudolf F. Graf and
George J. Whalen, 176 pages.
Complete step-by-step ecn­
struction procedures. illustrat­
ed, with background theory.
parts lists, tips on where to get
hard-to- lind components .
Projects include: electronic
dice. computing thermometer.
proKimity or touch alarm , TV
remote-sound system. sing­
along light controller. 1/22500.
$10.95.
Understanding Electricity and
Electronies Principles. 256 pages; Understanding Electricity and
Electronics Circuits, 328 pages, written by Training & Retraining,

Inc., revised by David L. Heis­
erman . # 27061 (Principles)
and 127062 (Circuits) , each
$14.95.
Understanding IC Operational
Amplifiers , aro Ed., by Roger
Melen and Harry Garland, 224
pages. New, expanded, and
uccatec applications include
material on computer-aided
design techniques and IC op
amps in microprocessors .
#22484, $12.95.

JENSEN
"l87_ c ..... ' ....

-

..... 1
It - _ _ -
~-~- ------

Contact Eas t. Comprehen­
sive product guide for 1987
featuring a lull line of tools and
instruments for electronic spe­
c iali sts. eng ineers, techn i­
cians, involved in assembling.
test ing, and repairing , Free. in­
cluding one year of technical
supplements. Circle Reader
Service number 210.

Jensen Tools, Inc. Catalog 01
service and maintenance kits ,
hard-to-lind tools. VCR align­
ment , communications adap­
tor kits , AT&T handsels. digital
test equ ipment, Iightinglopti.
cal aids, soldering stations,
computer accessories, more.
Free. Circle Reader Service
number 211 .

a SKY Publishing . A primer
on data communication writ­
ten for the beginner level : The
Digital Noviee . by Jim Grubbs K9EI, with cartoonist Tad Barney,
128 pages. Twelve chapters. on everything from Morse code to
packet radio and future uses /ordigital communications. ($12.45
ppd.) For more in/ormation, circle Reader Service number 212.

Howard W_Sams & Company. Publ ications: Audio IC Op-Amp
Applications , 3rd Ed.• by Waller G.Jung; 336 pages. Completely
revised; includes devices such as very-high-slew-rate and dy­
namic-range FET-input units, and new applications circuitry.
#22452, $17.95.

First Book of Modern Electronics Fun Projects and also Second
Book . . . • both by Art Salsberg. both designed for the electronics
hObbyist to expand his knowledge through practical fun learning;
20 hands-on projects in each , from the pages of Modern Electron­
ics magazine. each is 256 pages . #22503 (1/22504 for the second
one). $12.95 each.
Forrest Mims' Circuit SCraPboOk 11, 272 pages. Some 70 projects
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DJ2UT XP706 Multiband Beam •

,
"

--"""';:1'--- '

Sommer GmbH
Distributed by:

H. J. Theiler Corp.
PO Bo:o: 5369

Spartanburg SC 29304
Price class: Semi-assembled $778

unassemoieo $662by jim Godron NJ£JF

•
••

I

••~- .-1

~'-

•...

Fig. I . The Sommer mult ibander's active ele­
ments are shOwn as bold: the inactive ele­
ments are shown as a broken fine. From the
top down, these configurations are for: 20
meters; 15/17 meters; 10/12 melers; 30140
melers.

,
",--""""",""-----

erere folks at Sommer even include a metric
ruler lor your convenience .

The nuts and cons are also metric, so a
metric wrench is also supplied with the anten­
na. While it is possible 10 assemble the anten­
na using only this wrench and common hand
tools, I found that my collection of metric toots
was most helpful.

As I was assembling this antenna, the one
thing that became clearer and clearer was the
Quality of the rnatenets and eng ineering. The
wall thickness of the element tUbing is greater
than that on u.s.mace beams that I've exam­
ined. The element harder castings are mas­
sive , weighing several pounds each. Every
piece of this antenna is first-rate and designed
to last a lifet ime. All connecting pieces, U­
bolts, nuts, and bolts are stainless steel.

I installed the antenna on a Glen Mart in
Engineering tower and Hazer unit. (If you 're

Photo A. The DJ2UT XP706 mulliband beam.

Antenna Assembly

Construction of an antenna system this
complex requires some effort. Having said
this , I'm pleased to report that I experi­
enced no real problems putting this antenna
together.

When this series of antennas was mtro­
duced to the U.S.• the instruction package lett
something to be desired. Pete Theiler has
spent considerable lime translating and
rewritmg the instructions. White some im­
provement can and Will be made. I think Pete
has done a terrific jOb.

My antenna arrived on a Thursday. I spent
the first day reading through the instructions,
and began construction on Friday evening.
Fortunately. I was able to assemble most of
the antenna (element roicers. phasing line,
etc .) in my basement , as I was working just
after a 1·1{2' snowfatl. I concluded the inside
phase on Saturday, and on Sunday 1verified
all measurements and the tightness of all
connections.

Pulling the elements on the antenna was
very straightforward. Each element is color­
coded and the measurements on the chart are
easy to tcuow, althOugh they are metric. This
wasn't a problem lor me, but. if you 're worried
about em. mm, and stuff like that. the consid-

•

traps. There is some gain on 30 and 40 meters
as compared to a conventional 1/2"A dipole .
Because the bandwidth is narrow on 40 me­
ters, the resonant frequency can be easily
adjusted.

All the gain figures presented lor this anten­
na are as compared to a 1f2"A dipole, NOT to
some mythical reference (the figures present­
ed are the manufacturer's claim, but my expe­
rience is that his claims are conservative).
Sommer goes to some effort to test the perfor­
mance of his antennas . The ligures become
really impressive when you consider that this
kind of performance is accomplished on a 20'
boom!

M ore than 10 years ago, a German ama­
teur named Wallried Sommer DJ2UT

decided that there must be a way 10 overcome
the trap losses induced when a Vagi was tri­
banded for 10, 15, and 20 meters. He also
wanted tooeveico the high gain (7 dB or more)
and the excellent front-Io-back ratio that can
be achieved on a monoband antenna by close
(O.lA) element spacing on a muluband beam .
This presented him with the monumental task
of overcoming the very narrow bandwidth and
extremely low resistance (10 Ohms or less) 01
Ihose closely spaced designs. After reviewing
the work of Rucker. Buchanin, and others and
after spending many years in development,
Sommer refined his design to that which is
available today .

Design

The operating principle of the DJ2UT anten­
na is quite remarkable. On 20 meters, the
system is a full-size beam using 1f2"A elements
without traps. The main difference between
this system and others is that all elements are
driven with a phasing line. In effect, you have a
4-element log cell that develops an impressive
9 dB of gain and an excellent trcnt-tc-cack
ratio .

On 15 and 17 meters, the eo-meter ele­
ments are about 518"A rong. This results in
a high feedpcint impedance that must be
reduced. Instead of using the lC traps
commonty found on mutnbanc antennas,
Sommer uses the capac itance found in
the phasing line, in conjunction with the
three or four elements (depending on the
model) clustered around the feedpoint It is
this combination of driven and parasitic ele­
ments that lowers the system's impedance
and provides more than 8 dB of gain on 15
meters .

On 10 and 12 meters, the 2O-meter ele­
ments are about 1)... tong and are fed by the
phasing line as split 112"- elements in a
collinear fashion. Gain on 10 meters is more
than 10 ee

On 30 and 40 meters, the system ignores all
but the longest elements. In this configura­
tion, it can be considered a dipote with a trans­
mission line attached. These elements are too
short to be resonant on 30 or 40 meters and
present a capacitive reactance that must be
eliminated. On 30 meters, this is done with an
LC match; on 40 meters, a coil and/or a coax­
ial capacitor is used .

It is extremely important to note that these
networks are NOT connected in SERIES with
the antenna and that they cancel only the
" blind" reactive components. They ARE NOT
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Glen Martin M185A Tower

not familiar with the Hazer, please see my
review below.) The rotor and thrust bearing
mount on the Hazer unit, which travel s up and
down the tower. By bringing the Hazer to its
lowest position (about 2' above the ground),
you can mount the antenna at a very con­
venient height. It's possible to attach or WOrk
on the antenna by using only stepladders.
With a beam of this size, that was a dist inct
advantage .

Perlonnance

In use, this antenna performs better than I
expected . My first contact was with a station in
California. I was runni ng only 100 Walts, but
my signal was three S-unit s better than his
and he was running a kW into a conventio nal

by Jim Godron N1ElF

I t's not every day that a ham gets to install a
new tower. And when he does, it's usually a

dilficult project and just plain hard work . When
I was presented with the opportunity to set up
and review a 40' Glen Martin Engineering tow­
er complete with Hazer unit , I decided to make
the job as easy as possible. In my book, that
means planning everything so that there are
no surprises.

The tower I installed was a 4O-foot M1 85A. It
has an 18~ face, is triangular, and is of bolted
aluminum construction. Besides being very
strong, the tower is also very light; the ship­
ping weight of the complete tower and Hazer
unit is only 140 tbs.

Choosing the Site

The first step in a major projecllike this is
planning the foundation . Because th is tower is
free-stand ing, it requires quite a substant ial
foundation-a finished size of 40~ x 40· x 6' .
This represents about 2.5 cubic yards of con­
crete , far more than could be mixed by hand
and more than most people would wan t to mix
on site .

Therefore , you should be able to get a
cement truck with in 10-16 feet of the loca­
tion. " you cannot, the choices are to move
the site or to bring the cement to the site in
wheelbarrows. By the way, moving cement in
wheelbarrows is NOT FUN and it takes a
LONG time.

I cncse the area directly behind the garage
for my tower, mostly because that's where my
wife said I could put it. Our garage is connect­
ed to the house by an enclosed breezeway.
With the use of two cement chutes, we could
pour cement through the breezeway and into
the form.

Preparing the Site

Now that the site was chosen, the next
step was to dig a hole. I briefly considered
using a shovel, but reason prevailed and I
decided to use a backhoe. But. due to a rna-

beam. Regardless of distance, single hop or
long path , my signal was one to three S·units
better with 100 Watts than stations running
linears into conventional antennas.

The antenna is absolutely lIat across 20 me­
ters, and on all other bands the swr is below
1.7;1. While not very broadbanded on 40 me­
ters, the antenna 's performance is quite good.
Pete tells me that a modifica tion will soon be
out that will make the bandwidth broader, and
I'm looking forward to trying it oct.

Conclusion

Th is beam performs as welt as mono­
banders. While its cost may at firs t seem
high , it is actually very reaso nable when com­
pared with what you would have to spend to

Glen Martin Engineering
PO Box 7253

Boonville MQ 65233
Pnce ctass: $1.275

jor sewer construction project in our small
town, there was only one available at noon
on an especially rainy day. When the opera­
tor had dug a hole about 6' wide by 10' long
by 6 ' deep, he got the machine stuck in the
backyard. It is incredible what carnage a
large machine like that can cause to a newly
seeded lawn.

A structure this large should really be
poured into a form. It 's not absolutely nec­
essary, but in the long run it's easier. If you're
not an experienced woodworker, you shOuld
plan to spend about eight hours build ing
the form.

I const ructed two stud walls 6' tall and
40 " wide, and covered with 1I2~ COX ply­
wood. I then cut another two pieces of 112"
COX 4 ' x 6 ' and " banded" these together in
five places (see Pnotc A). I assembled the four
pieces of the form in the hole and connected
each joint with nails and screws. It is also a
good idea to screw the overlapping plywood to
the stud walls. After you pour the concrete,
you may elect to strip the form or simply back­
fill around it.

The pouring of the concrete was almost an­
ticlimactic. We pounded a ground rod into the
undisturbed ground under the bottom of the
form and connected it to the steel base sup­
port. The base was held above the form with a
tw<Hly.four and a piece of furring so that the
bolts would stick out of the concrete the PTOi>
er distance.

You will notice in Photo B that I didn 't com­
pletely backfill around the form. This allowed
me to strip only the top of the form. I had
ordered 2.5 cubic yards of 3,00Q-Ib. concrete
and had virtually none left over. After the con­
crete set, I removed the base assembly,
stripped the top of the form, and applied sili­
cone grease 10 the bolts to keep them from
rusting .

The Hazer Un it

The Hazer unit itself appears to have quite a

get comparable performance with other an­
tennas. It makes a good investment when
you make the transi tion from wire antennas,
as th is antenna will provide gain on receive
(while a linear works only one way) . Don 't
think I'm knocking linear amplifiers ; I'm not
It's just that if you optimize your antennas, any
subsequent increase in output power works
better.

II you're serious about DX,appreciate quali­
ty , or want an antenna that you can leave to
your ch ildren, you should give serious consid­
eration to this system. Qual ity is never cheap,
but the value represented by your investment
will remain through the years. II you would like
more informatio n on this antenna, please cir­
cle Reader Service number 204.•

Photo A. The form " banded" rogether.

Phoro B. The area around the form is partially
backfilled after the concrete has been poured.

few parts, but assembly took only about two
fours. The completed unit stands 4 ' tall with
the thrust bearing mounted on the top plate
and the rotor mounting plate on the bottom.
When the unit slides up and down the tower, it
rides on nylon studs. There are two studs at
each corner (a total of 12) and extras are
provided.

In Photo C, you will notice the safety mech­
an ism . The arm must be held away from

73Amateur Radio • April , 1987 21



•

for an additional $25. If you're short on time,
spend the extra money: il not, I think you'll
enjoy the experience of putting the sections
together. One th ing that I hadn' t though t
about before my tower was delivered is thai
because aluminum is so light, the freight
charges are much less than those 01 steel
towers.

The bottom section of Ihe tower bolts to
a hinged assembly, which in turn attaches
10 Ihe three studs protruding from Ihe con­
crete foundation . The hinged plate sits on
nuts so that leveling can be easily accom­
plished. When the plate is level, jockwasners
and nuts go on top . I set tne first section and
made sure the whole Ihing was level and
plumb. Then I hinged it over and attached the
other sections.

With the co mplete tower lying on Ihe
ground , I positioned the Hazer unit on the
middle of the top section and attached a
rope 10 the Hazer to help lift the lower. My kind
XYl, Donna, our two children, and I lifted
the tower. We got the tower as high as we
could (aboo145 degrees) and supported it with
a ladder. We lilted it the rest of the way by
using the rope and the car. All in all, the whole
thing went very smoothly and took only an
hour or so.

Alter the tower was up and secure, it was a
simple matter to lower the Hazer and discon­
nect the rope. The Hazer comes drilled for
Kenpro rotors , and my Kenpro KR·2OOQ lit
exactly. If you need the unit drilled for anolher

Pholo E. The Glen Martin Engineering M18SA
lower wilh antenna enecnea.

The Tower

The tower itself consists 01 10-100t sec­
tions made up of angled legs and tubular
cross braces. The braces are bolted to the
legs with stainless-sleel carriage bolts and
self-lockinq nuts, The lower sections are at­
tached wit h a plate bolted to the inside of Ihe
leg. By using this method of pining the sec­
tions, you will not disturb the centerline of the
leg. lIthe tower is damaged, the bad area can
be cut out and the tower reconnected any­
where along its length . The legs are punched
with square holes to catch the carriage bolts,
and the tubular braces have their ends Ilal­
renee and drilled.

So that I could lully experience the varia­
tions in construction. the factory shipped me
two assembled and two unassembled sec­
tions. The onty toot required is a nut driver or
wrench to tighlen the nuts. To make things
easier, I put the nutdriver bit in my variable­
speed drill.

It took me about 1-112 hours to assem­
ble one 01 the sections, an hour to assem­
ble Ihe other. I found that the punched
holes and drill ings were extremely accurate
and I had no trouble with the assembly. You
can order sections assembled at the factory

Photo D. The Hazer unit.

what I think were the perfect suggestions. We
ran International 9086 from the shack to the
base of the tower and terminated it wilh an
in-line N splice to International 9095 (called
Ultra·Flex), which is a 5O-Ohm cable wilh a
.405 ~ o.d. (the same as RG-8).

The center conductor is 11 gauge (made up
of 24 strands of 19-9auge copper wire). The
shield is 98% and made of copper. The resutt
is a very strong cable that slays flexible to
temperatures near 0° F. It is rated to 1,500
Watts and costs only pennies a foot more than
RG-8. The International company is located in
Arlington Heights, Illinois. More information
can be obtained from The RF Connection (213
North Frederick Avenue #11, Gaithe rsburg
MD 20877: 301-840-5477).

• •

l

•
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the tower wh ile you are lowering the an­
lenna or the Hazer will SlOP at the next
crossbar. The spring lhat holds the safety bar
up is stainless steel. The safety action of this
device is "deadman"; if you let go of every­
thing , the downward motion 01 the antenna
slops .

From Photo 0 , you will notice that there
is a lug with a hole mounted in each corner.
On taller towers, you can attach the top
set of guys to these lugs, or you could use
them 10 hold one end or the middle of a
wire antenna . I brought my coax and rotor
cable to the boUom righllu9 and then ran the
coax up pest me thrust bearing and attached it
to the lUgs on the right side and upper right
corner.

The stamtess-steet winch cable passes
through the bottom and top plates and then
over a pulley mounted at the top ctthe tower.
The cable then goes down the inside of the
tower and connects to the winch , The center­
line of me mast and rotor pass off the side of
the tower; this way, the antenna boom will
miss the lower and the entire platform can
travel up and down Ihe tower.

The antenna must be pointed in one cer­
tain direction as it's raised or lowered. As a
matter of convenience, I aligned the tower so
that this position would be north. It doesn'l
make any difference what direction you use,
but I think it 's easier to use north, south , east ,
or west.

One thing to consider when using a system
like this is Ihat because it's so easy to move
the antenna up and down , you're probably
going to move it Irequently. Because the coax
isn't connected to Ihe lower , it needs to be
strong and flexible.

I d iscussed these problems with Joel
Knoblock of The AF Connection and he made
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Photo C. ClOse-up of the Hazer unit, showing
the safety mechanism.
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duplexer

Toucfltone 4 plglt
Decoder & on/orr latch

5 0 .0 0 0 COlftblnlltlons

[.I~I)
I ••c~I'D'
PI! ",ec Kit

M957 Teltone
""'~.",,""'-'-" 5 to12v. Isee
(SSI- 20 1 competeble)/Inc, 3.56
Mhz Cryst"l/ 22 pin sockel, Dete
Sheet , Semple circuits, deCD'Jer
specs, ell 16 touchtones, BCD/HEX,

No filters req Model Tn:: 22.9 S

Inst ant COde
practice rnoce
centre lied from
your HT

Engineering Consulting
5 8 3 Cand lewood St .

Br ea, Ca . 9 262 t
t e l : 7 14 -67 1-2009

p ual Remo t e Bas e Spec l fl c a tl oos
"" Hr. remote supports; Yll9SU FT- 757/767/960

Kenwro:l TS-440/940 , Ic:om1C- 735
""2nd remote conlrol ~te soree-te YlleSU FT - 127

FT -767 &. Kenwood 71 1/81 t-o- the-7950 or
TS-2530/70 wt tn RAP 1 (centre! ce-o )

"" 10 H.F . Memory chennels/enter or receu
""AulomlltlC US6 /lS6/FM/AM mcee seiect
""seen up/lbwn, fllSt , or 100hZ steps
"" Control CS- 8 reley/Illtch I mllSter reset zs tetcs
"" H.F .lV,H.F. Monltor only or TX en/lble mocss
• ... 11 control Inputs ere voice coorroneo including
frequency, moca, SClln stetce. time , outputs on/orf

"" VHF remote, lIS lint. Input, &. repeeter C3'l be ecttve
SUst em QDtlons

""6 l etc:tl ing Reley control ( CS- 6) I 79.95
.. 3 DPDT 2A retevs. 5 open ccnecto- onccte
.. user dIlrlned 2 letter function l'Illme s. state
• eulometlc PH fen cootror/meste- ell off code

"" ()pIiQMl ()'1OS euto-tloot 12k EPROM CllrtrlQ;e
Pf"OTarnmed wlthyour ce-e-ete-e 199 .95

" Keypad Control for VHF remote. AAP 1 1149.95
""Super ComShec~ Menuel ( cred1t leter) 11 5 .00

( MODEl ( 5645- $349.9S ( wired end leslsej) )

inclUdeS: computer mte-rece . dIsk, eeetes &. menUlll ,
~plex &. simplex ve-eicos ere supplied
(some reetvres not eppliceble when USifIQ simplex )

(to:! $4 00 shlpplnQ / ce. residents llli'l6~)

"ASnRCARO/YISMCHECKIM .O,/COO

12V

""',.
loucbtQf)l to 85-232 (3QO blVd Inter""')

Prqam your computer In bllSlc todeoxIe mu lUdl~l t -str lflQS ",
sound eie-ms. oose-ve coces , stmcte to tnstlll l; .. 12 VDC
100001o ; Includes bllslc prqarn for C64/VIC20/C126 j ell
a:mputersl -OE( ODE-A- PAO- I Model DAP 18 9 .95

Audio ~tcr Module IC-02AI/lC-04ATlIC2AT
Mooule loslel ls 1nsldll the rene ln 15 Min. BOClSt eenc to
1 wetu l ow slerdly dre in/Corrects low eudlo/ 1OOO's of
I'\eppy users ( Works In other H.T: s too)~
used by Pollce,f1re, Emlll O9lCV, when 11 rees to be loud!

.....OWI tN1.5 loud lU • AUDIO BLASTER"
""""l. dl rr...lIftC. I I
Now t n n he r It I Model ABI -$19.9S

Remote Keyped Row, '" Columns Controller Plus Two 4 1l1g1 t
,\0 . oW s (on/off)twlll cootrtll frequency of eny tll'r'J)tM:3 entry
rlldlo SUCflllS the Kenwro:l7950/2530/1C04-AT. Easy to lnstell
In perellely with exlstino keyped/ Use with ComSh8ck 64 llS II

fceq, controller or wit h Pro 5eerch rotor control box/A verseUle
bollrd for ell remole control tlPpHcetlons. The lelches mev be
used tor on/of( or momentery.

"REMOTE- I.- PAD" I_' RAP- I $1 49.95 1

2nd Remote or llnk

SUDer Repeater Contro ll er
- Remotely Pfqarn/lble with Touchtonest change up

to 9 sets of eccess ccces from H,T. or telephone!
- Synthesized speech c:ons1st lno of h1gh QUlIl1ty

mele or Iemele dl~itlzed humen voice
- Duel Remote tese ( H.F. s: VHF.)
- Autopetc:tl &. SYper Repeeler Controller
""Prq arn vo1alID tell me:s::stJge from your H.T.
· Aulomllt lc voice cloct. &. /lCl lvlty t lmer-s
""Multl ple commends C3'l be executed llt once

(up to 16 d!~i1s per commend str1no)
· Sob- !lOdlble tone &. speed dlel competible
""Ale.-m clen. &. euto-exC\Jte c:ommlJ'ld strlnol
"Opt IQMI eutoboot certrlcl'Je (no disk criV$ roeeded)
"5end system commends from telephone hne l

SpecIal ClUb Fe a t ur es
-eeee-etes renoom COOFJ crectrce e ew speed with

veice r88dbllC~ ene-~ 20 renOOm cociIlg-oupl
- set CW speed &. pitch from your H.T.
- Input UP to 22 voc./Ib won~ &. letters lIS 10 or

men box m8SSaQlt _ $f.l8I3d (llel t-eres from H.T.
· Ef\tltl le/ lI1SllDte up to 50 ; tel. · ·s • willi ce-cs

AutoDatch Spec l fl c a tl ons
- 300 Touchlone 10000000 le ...utcner numbers

plus 10 Emergency AutOOlel (lJ/ICk lIX:eSS)
""300 Reverse petc:tl cen Sill'S uplotlOld from
your H,T.Iganerel or lIir-=ted PlQl mcxl9s

" Incom 'ng cene- recewes voice me:s::stJge to enter 3
dl~H ecce to selective PaQ& ecell sion (D,P, mode)

-ctcoe number memory r9llllbl:(:~

""Entlb le/dlS/1ble SO eree ccces .. wlld cord · 's
" Full or helf ~plex ( repeater on/off)
""SlortllJl of MCI /Sprlnt eccess coces
-ceu welt ing llllow$ swItching 10 ,_...~M:3 phone Hne
" Touchtones ere regenereled onto the tel.lspood dlel
"" TolJChtone or ctet pulse mcces
""Reverse petc:tl ecuve In ell modes

CONTROl.
YOUR SHACK
FROM YOUR
MOBILE / H. T

DELTA
LOOP

NTENNAS

• 2 and 3 element monoband models

• Designed to survive adverse weather

· 10- 12 - 15- 20 meter bands

Delta Loop Antennas ... 116

44 Old Stale Road, Unit #18
New Millard, CT 06776

(800) 223-3718 (203) 355-3718. ,

• Phone or write for detai ls on ou r " Big
Hom" series o f antennas

type 01 rotor, all you have to do is let the factory
know.

If you've ever had to install a large beam on
a tower 01 any height . you'll be amazed how
easy it is to do with the Hazer, You simply
lower the Hazer, and then two people can
attach the LARGEST antenna by using only
stepladders. My 20-year-old daughter . An­
drea, and I installed a Sommer XP706 (which
weighs 110 Ibs., and its longest element is 32
feet) by ourselves in only two hours!

• Deltades ign , lull wave ox
performanc e on your favorite band

• Mounts alone or above yo ur yagl

• H igh Qual ity construc tion us ing
6061-T6 Aluminum and Stainless
Steel h ardware

• Easy assembly -Hxec or portable

• Excel lent Gain, FB Rat io and SWA

Conclusion

In use, the tower and Hazer unit work ex­
tremely well. At4Q', Ihe lower is free-standing
even with an antenna as large as the XP706 .
During a recent severe winter storm, I became
concerned because winds were forecast to be
quite strong. I simply lowered the antenna and
didn't give it another thought all night.

I must admit that before this experience I
was a dyed-in-the-wool steel-tower user. How­
ever, the many advantages in main tenance,
ease of erection , and strength vs. weight have
convinced me that aluminum towers deserve
serious consideration.

Even if you have a steel tower, you can stilt
enjoy the freedom from climbing that the
Hazer offers. There are models avai lable for
Aohn towers. For Ihe ham who can't or
doesn't like loclimb, the Hazer provides a way
to perfo rm the annual maintenance that your
beam deserves. Circle Reader Service num­
ber 205 to receive additional information
about this tower.•
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Kenwood T5-711A 144-MHz Multimode Transceiver

Table 1. Performance data-TS-711A.

24 73AmaleurRadio . April,1987

The TS-711A is equipped with two vtc's
and a memory bank that can hold up to 40
memories with offsets. subtones. and mode
for each channel. Main dial tuning occurs in a
range of steps, depending on mode. For ex­
ample, in FM mode you can either select 10­
Hz or 50kHz steps, wh ile in SSB or CW the
cncce is- surprisel - 10 Hz or 5 kHz. The
difference is the button marked CHo . When it
is engaged, you'll hear a loud "kerchunk" as
a solenoid kicks in and the tuning knob "cuck­
steps" in 50kHz increments, very useful on
FM. When it isn't engaged, the tuning is silky
smooth. And if 10 Hz isn't fast enough, en­
gage the sree button and cruise along at 100
kHz per revolution.

As noted before, microphone ga in is ad­
justable lrom the Iront panel. FOllowing past
Kenwood practice, this applies only in SSB
mode. Mike gain is preset on FM and is ad­
justable only by removing the cover. On oth·
er multimode transceivers, such as the IC·
275A reviewed last month , the mike ga in
works in every mode, which I find handy when
accessing repeaters with different audio Ire­
quency response curves. You know the
types-everyone says your audio is 100 hot, or
too low, etc .

The PRQC (processor) control is 01 question­
able value on 144 MHz, and I could do without
it, especially since the level of compression is
not adjustable. On the other hand, AIT is very
useful as I have pointed out in the past, espe­
cially when you're tryi ng to copy weak CW
signals through the noise. And the i-f shill
pulls its weight during contests! Its function is
very similar 10 a passband tuning control.
Shilling the passband 01 the j..f ritter tc either
side 01 the desired signal .

let's now take a look at the schematic. The
Iront end employs a 3SK l29 GaAsFET driving
a 3SK 122 MOSFET mixe r, and the ccmbroa­
tion works reasonably well , as the perform­
ance data in Table 1 shows. Selectivitiy is
accomplished by the use 01 two heliCal prese­
lectors-a rwe>pole unit ahead of the GaAs·
FET and a three-pole un it following . This
scheme does improve selectivity as shown in
the performance data and is the right way to
go at VHF and UHF frequencies, especially
with broadbanded rt receive amplifier stages.
On transmit, an M57727 power module is em­
ployed with balh temperature and swr pectec­
ron. AlC control is also afforded, and the AlC
level can be displayed via the front-panel
meter.

The TS-711A has its own self-contained
power supply, and it gets fairly warm with use
but never hot. A cooling Ian witl engage after
lengthy transmissions-usually on FM-and
disengage when the temperature drops below
a certain point. Provision has been made to
connect an external supply if you wish to go
portable. Other connections can be made for
your CW key, headphones, external speaker,
and an external standby switch-presumably
for a footswitch when in CW mode. There is no
Iront-panel TX/AX switcn; I find this a bit of a
nuisance, especially when doing performance
tests or tuning up amplifiers.

Kenwood has provided one accessory jack
for interfacing with RTTY for AFSK operation

on a more sophisticated leveL In addition, the
system can be set up to locate an unused
channel and then send another TS·711A
equipped with the correct code to that chan­
nel-automatically.

The modes of operation included are CW,
USB, lSB, and FM, which are switch-se­
lectable from the Iront panel. An audible CW
character signals when the desired mode is
selected. Also present is a button marked Al}­

TO, which preselects the mode according to a
band plan . You may recall that I lound this
control somewhat useless on the TS-811 A
due to the different to-em band plan em­
ployed in Japan. However, the Japanese 2m
band plan is very slrnftiar to that of the U.S.,
with CW switched in from 144.000-144.099
MHz, USB from 144.100-144.499 MHz, FM
from 144.500-145.799 MHz, USB from
145.800-145.999 MHz, and FM again for the
rernamoer of the band .

The rest of the lell side controls are Al for
priority channel function; SCAN, MIN lor loading
memories; LOCK and REV, which lock the main
dial and select reverse 01 any offset present,
respectively: and CHs. wh ich scans memory
channels . Tone frequencies for PL can be se­
lected from a switch and the front tuning dial.
A 2O-dB attenuator is provided for strong sig.
nals, and a speech processor (nonadjustable)
can also be switched in. In addition to the i·f
shill and AIT functions, the right side includes
controls for squelch , microphone gain, rt pow.
er out. aflrf gain, 1·MHz up/down, and noise
blanker (nonadjustable).

111 __ .er

~1Ol-

Specification Measured Claimed

Minimum Discernible Signal Less than - 140 dBm N1A
sensitivity (SSB), lQ-dB SIN .2OuV less than .16 uV
Sensitivity (FM) , 1Q-dB $IN .17 uV less than .22 uV
Selectivity, SSB

- 6 dB Grealer than 3 kHz Greater than 2.2 kHz
- 60 dB less than 7 kHz less than 4.8 kHz

Selectivity, FM
- 6 dB Greater than 5 kHz Greaterthan 12 kHz
- BO dB Less than 20 kHz Less Ihan 24 kHz

Conversion Gain
(Af Amp/Mixer) 19dB NIA
l-dB Compression - 1 d B NIA
Dynamic Range, dBm 122 dBm NIA
Transmitted Power
Output @ 50 Ohms 26 Watts 25 Watts
Low Power Output 2.7 Wails 2 Watts
Frequency Accuracy 146.0002 meas. .OOdispסס.146

F or Ihose readers who've been wondering
if they perhaps missed a product review

altha Kenwood r&-711A a-meter mu1timode
transceiver in some past issue of 73 .. _relax.
You didn't miss it. The 15-711A has been on
the market for a few years, but somehow gOI
overlooked in the accumulation of items that
are selected lor review each year by the 73
staff. Why, we even managed 10 take a look at
the companion 7D-cm unit, the 15-811A, lasl
June! Finally, allong last, a T$-711A shOwed
up at the offices of WGE a few weeks ago,
courtesy of Kenwood, so I seized the opportu­
nity to pul it through its paces.

The TS-711A comes in a package aboullhe
size 01 Kenwood's popular 1$-430/440 series
HF transceivers , ostensibly to create a
matched layout along with the T5-811A for a
complete HFNHFIUHF station. The linal is
rated al 25 Walls output (adjustable), and
band coverage is from 142- 148 MHz to allow
MARS and CAP operations . The usual bells
and whistles are included , such as pro­
grammable memories and scanning. as well
as some useful controls such as i-f shift
and AlT.

I! you read the T5-811 A write-up, you 'll n0­

tice a close resemblance to the TS-711A in
layout, pertormance, and size. Both radios are
equipped wi th Ken wood's Digital Code
Squelch (OCS) system, which I did not get a
chance to tinker with. This system will not
permit the squelch to open on any signal un­
less the proper " code" is present, functioning
in the same manner as Private une- (Pl), but

rnc-xenwooc ccmmonicetone
1111 West Walnut Street
Compton CA 90220
Price class: $900

by Peter H. Putman KnB



(ACC 1), and the connections are quite clearly
spell ed out in the manual. Kenwood also iden­
tifies an ACC2 jack in the owner's manual
which is intended for a computer interface.
However, the knockout on my unit where
ACC2 would go was filled by a plastic insert,
leading me to conclude that you must buy the
optional interface to obtain and use this con­
nectio n. Either that , or the interface isn't even­
able yet in the U.S. (A third possibility is that
this particular unit just didn 't have the jack
installedl]

In actual use, the T8-711A is quite easy to
figure out after you remove it from the box.
The human engineering is quite good, al­
though some of the less frequently used bells
and whistles cou ld have been pushed off to
the side. As in all Kenwood transceivers, pro­
vision has been made lor dial torque adjust­
ment, but the factory selt ing was comlortable
trcm the start.

I used the TS·711 A with my Mic rowave
Modules MMl-220S power amplifier and a
Cusncratt 32-19 Boomer, and righ t away no­
ticed one BIG problem : no external amplifier
keying jaCk. ICOM has been offering these lor
years on their z-meter mummodes-cso. how
about it, Kenwood ? I personally can ' t abide by
1'1 VOX keying and prefer a hard-s witched
setup. II was no problem switching the Ken­
wood into transmit through its standby termr­
nal, but I had to use an external sequencer to
key both devices.

Receiver sens itivity is adequate , although
not on par with many sta te-of-the-art transvert-

ers and the aforementioned IC-27SA.On more
than one occasion, I had to switch in an exter­
nal GaAsFET preamp to pull out a weak SSB
signal, especially during rapid fading. An out­
board preamp would probably be a good idea
lor very-weak-signal work, but I couldn't rec­
ommend anything with more than about 10­
12 dB of gain. A preamp exceeding that num­
ber will cause the 711 A's front end to crunch
up on strong signals (as will be shown in the
test resu lts) .

Selectivity is very good, and I can't imagine
too many situations on SSB/CW where you
won't be able to pull out some signal from the
QRM by using the RIl and i·f shift controls.
Incidentally, there are no filter options for the
TS-711A- what you buy is what you gel. It
would have been nice 10 have some sort 01CW
fitter option at least.

Received audio reports were good , at­
though I noticed a simi larity with the TS-43OS
series HF radios, and that was that most oper­
ators preferred the audio of the MC-42 hand­
held microphone over the MC·SQ/M C-60
base-station mikes . Reports ranged Irom " too
much bass" to " mushy SOUnding." The MC­
42 was clearly the winner here.

I really wish Kenwood would supply a micro­
phone with their transceivers. Can you imag­
ine how someone teers when they rip into the
box, pull oul a brand new TS-711A, and crs­
cover there's no microphone included? For
Pete's sake , mark up the price a lew dollars if
you have to, but at least include the hand-held
mic rophone!

Performance Review
Now take a look at Table 1, The receiver in

the TS-71 1A got a pretty thorough going-over,
as I was lOOking lor dynamic range, compres­
sion data , and MOS. The transmitter was
checked lor power output , output adjustment,
and displayed frequency versus measured
frequency. The figures are about what I ex.
pected, and the 1-dB compression point of - 1
dBm is about average for a GaAsFET.

Using an external preamp with the TS-711A
might result in IMD products and spurious
signals when strong local signals are pres­
ent , making it very difficu lt to work weaker
signals on nearby frequencies, The dynamic
range is acceptable, again considering the
use of a GaAsFET in the front end . Selectiv­
ity is fairly good . The output power leve l is
sufficient to drive all 01 the a-meter amen­
ners currently on the market, and the Iow­
power sett ing is handy lor those amateurs
using tetrode-type grid-driven power tubes,
such as the 4CX2S0B. I should also mention
that operation of the power output control is
fairly linear.

Conclusion

If you would like to add 2 meters to your
present staucn with an all-m-cne t ransceiver,
you should consider the TS-711A. In general,
it performs as well as any other 2-meter multi­
mode on the market (with lew exceptions), is
easy to set up and use, and does offer some
nice features in addi tion to the usual comple­
ment of bells and whistles.•

52 Slonewyck Drive
Belle Mead, New Jersey 08502

IVARS - KC2PX
MARA - SALES

ANTENNES
TONNA

-==

DEALER
INQUIRES
INVITED

NA

MON-SAT (201) 874-6013
lOAM -3PM OROERS
7PM - lOPM ORDERS /TECHNICAL
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Encomm. Inc.
1506 Capital
Plano TX 75074
Price class: HL·22V $100

HL·I02V $300

bv Peter H. Putman KnB
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Tokyo Hy-Power Labs HL-22V and HL-l02V
220-MHz Power Amplifier

HL-22V HL-102V

W ilh all of the increased interest in 220
MHz nowadays, it's nice 10 see that

more and more of the major Japanese manu­
facturers are coming QuI with a wide range
of products for the band, including hand­
herds. mobile radios, and rf amplifiers. This is
somewhat unusual when you consider that
220 MHz is strictly a North American alloca­
tion. However, Kenwood . ICOM, and Azden
recently had their investment in 220 MHz
pay off when Novice 220 privileges were
approved.

Now we have a new player. Tokyo Hy-Pow­
er labs, a subsidiary 01 Encomm, Inc" has
introduced two rf power amplifiers with built-in
receive preamplifiers for 220-225 MHz. The
HL-22V is designed to be used solely as a
handie-talkie " booster" amplifier in the home
or wh ile mobile . II features a GaAsFET
preamp and about 20 Watts output for a max i­
mum of2 Watts drive. The HL-l02V can func­
tion in a base-station or mobile mode and will
provide about 100 Wails output with a maxi­
mum of 25 Watts drive .

Out of the Bo x

The HL·22V hOusing uses the same extrud­
ed pol ished heal-sink design that THL has
become known for . Controls are simple: a
power switc h and a preamp switch . Three
LEOs provide indica tion of dc power, preamp
on , and TX. Rear-panel connections consist
of SO-239 connectors for your hand-hetd
and an antenna, plus oc power leads. No
provision is made for hard·keying of this am­
plifier . The uni t is extremely small-3-7/8" x
1-318" x 5-7/8 "-and can be slipped into a
glovebox, under your seat, or wherever you
want in your car.

The HL-1Q2V hOusing also has an extruded

aluminum heat-sink casing. This amplifier is
considerably larger and measures &314· x
2-318 " x 10-318" , which is still small enough to
fit under a car seat and of course a home
station setup. Front-panel controls include a
main power switch , a mode switch (FMfSSB)
which sets the dropout detay on rf VOX key­
ing , a preamplifier switch , and a power-level
switch wh ich in this particular review model
served no apparent useful purpose, as I'll
mention tater. LEOs display power on. AX
preamp on , and TX. In addition , a meter is
provided to show power output. but the scale
is not very precise other than at the eo-wan
posi tion,

The rear panel of the HL-102V features SO­
239 input and output connectors, oc leads,
and a four-pin connection for hard-keying on
either a PIT ground line or" + " vollage. This
is the same connector that Kenwood used to
use for toocmone" pad connections on their
old TR·7400A series rad ios. On both of these
amplifiers, the S0-239 connectors are of the
single-hole type with a threaded barrel as op­
posed to the flange-type mounting (such as
that used on Mirage amplifiers). I'd also prefer
a Teflon" dielectric in these connectors at this
power level and frequency.

Inside

Now, let's look at Ihe lineup of devices.
The HL·22V employs one ga in stage- a
2SC1946A running at abou t 10 dB . The AX
preamplifier device is a 3SK121 GaAsFET
(disk type) and the manufacturer claims about
20 dB gain Irom this device . The HL-102V
employs a pair of 2SC2360 devices with a
substantial internal resistive pad that dissi­
pates 12 Watts (otherwise the devices would
be cveronvem. The AX preamplif ier is a

2SK241 MOSFET, and again THL claims
about 20dB of ga in in this slage.

On The Air

The HL·102V caused some problems for
one of my driving sources, a Microwave Mod­
ules MMT 220/28 transverte r which rea lly
likes to look into a 50-Ohm load most of the
time. During on-air ose.ue transverter would
aclUally go Into oscillation even with the key­
ing removed . Even ener retuning the trans­
verter. the condi tion cropped up from time to
lime, so I suspect that rf leaking back through
the cc leads may also have caused some of
the problem.

The HL-102V was connected from Ihe MMT
220f28 to a KLM 220·14 yagi using ccnven­
lional 9913 cable. The power source was an
Astron AS-35A, which is more than adequate
since the amplifier needs 16 Amperl!S maxi­
mum to work . Current draw on the HL-22V is
much lighter at 3.5 Amperes max imum, and it
was connected to a 7-elemenl vert ically polar­
ized KLM yagi and driven by an ICOM 3AT
with standard battery pack .

On-air repo rts about the HL-l02V were sat­
isfactory . No distortion of the SSB signal was
repo rted by any listeners. Since I use hard
PIT keying exclusively on VHF, I selected Ihe
FM mode for instant dropout to RX. (Note that
this switch has nothing at all to do with linearity
of the amplif ier-just the dropout delay time
constant!) I chose also to use the HL-102V as
my 220 contest amplifier during the January
VHF Sweepstakes and worked a number of
interesting grid squares, with contacts as far
away as Quebec and upstate New York giving
good reports. Fortunately , the rf feedback
problem didn·t appear this time!

The HL-22V found use as a booster amp

HL·102V HL·22V

Specification Measu red Claimed Speci fica tion Measured Claimed

Preamplifier Gain 1QdB 'OdB Preampl ifier Gain 14dB '0 dB
Preamplifier 1-dB Comp. - 6 dB NfA Preamplifier 1-dB Comp. ~5dB NfA
Preamplifier 1-dB Gain BW 21D-230MHz NfA Preamplifier 1-dB Gain BW 215-235 MHz NfA
Max. Transmit Power Max. Transmit Power

(Output / Input) 100W /25W 110W/25W (Output / Input) 2OW/2.5W 2OW /2W
Current Draw 16 Amperes 16 Amperes Current Draw 3 Amperes 3.5 Amperes
Input Vswr Less than 1.1 :1 NfA Input Vswr Less than 1.1:1 NfA

Table 1. Performance dala lor the HL-l02V amplifier.
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Tabte 2. Performance data tor the HL·22V amplifier.



OPTOelectronics 1300 H Frequency Counter
Wenzel Associates Counter-Mate Frequency Standard

by Peter H. Putman K728

Table 3. Transmit linearity (Input I Outpull
measured at 223.50 MHz.

Photo A. OPTOelectronics ' 1300 H hand-held
frequency counter.

anyway. I'd like to mention also that THL has
used a high-quali ty 50-Ohm r cntsu coaxial
relay in the HL·102V, unlike some manurec­
turers who insist on using de-type relays to
save a few bucks. It's worth Ihe ext ra money at
220 MHz and above-believe me .

Conclusion

II you are looking for an alternative to the
lim ited supply of 220-MHz amplif iers . the HL­
22V or HL-l02V might be for yOll. Both are
rugged unus that fill the 2O-Wall and too-wert
gaps nicety. The preamplifier in the HL·22V
works excecnonauy well and is ideal for a
high-density rf environment. The HL-l02V
preamplifier didn't make the grade . but I have
to believe the unit I tested was just pla in defec­
tive. (It's something you may wish to follow up
on with Encomm if you are considering the
purchase of this amplifier.) For more informa­
tion on TOkyo Hy-Power amplifiers, ci rc le
number 20 1 on your Reader service card ._

1300 H

The 1300 H counter is smeu. With dimen­
sions of 4 · x 3.5" x 1" , this unit was intended
to be used in the field 10 make quick frequency
checks, but it also serves well in the laborato­
ry. (An accessory carrying case is available,
but there's no hole for the accessory whip
antenna should you wish to use the counter in
inclement weather.) The 1300 H is actually the
tcp-ct-me-hne product in a range of ponabte
counter models, including the 1200 HKC
(1200 MHz. kit form) and 1200 He (1200 MHz,
wired), and runs off rechargeable NiCds or the
included ac power supplY/Charger.

The whip antenna is an option , as is a 50­
Ohm terminated probe. Both sell for less than
$20 each , so if you plan to do a lot of measure­
ments in the lab, I' d spring for the pair. OP·
roeiecncnrcs claims " excellent sensitivi ty"
for these units. with levels 01 3-SO mV Irom
lQ-1QOCl MHz being typical. I decided to
check lor myself using a signal generator and
came up with the numbers in Table 1.

It's apparent that the greatest use of the
1300 H is from about SO MHz to 400 MHz, for
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Here are a couple of interesting products
you may find of use around your shack .

The first , OPTOelect ronics' 1300 H hand-held
frequency counter, would be of interest 10 the
VHF/UHF enthusiast , as if covers up to 1300
MHz with two sensi tivity ranges and a whip
antenna. The second , Wenzel Associates'
Counter-Mate Frequency Standard, is an
even-requtated, crystal-controljed source of rf
at 1 and 10 MHz with external dc supply.

Wenzel Associa tes. Inc.
111 24 Jcuyvme Road

Aust in TX 78759
Price class: $3 50

HL·1Q2V

1/.
3/20
5 /36

10 / 60
15 / 76
25 / 100

HL· 22V

0 .3/ 1
0 .5 /3

1/.
1.5 11 5

21 18
2.5/20

quate; the HL-22V more so. Sustained contest
operation on CW and SSB resulted in the case
01 the HL·l02V gelling quite warm but nol
unbearably hot to the touch . It does not ap­
pear 'rom the schematic that either amplifier
incorporales any form of overtemperature
protection, so be sure to allow sufficient venti­
lat ion wherever you install them-a good idea

OPTOelectronics, Inc .
582 1 N.E. 14th Avenue
Ft. Lauderdale FL 33334
Price class: $1 50

from the shack for my occasional forays onto
local 220 repeaters and 223.50 MHz, and cth­
er than reports of increased signal strength,
no unusual comments were made by listen.
ers. It's been my observation that most of
these small HT booster amplil iers are very
reliable and tend to sit quietly in the corner
doing what they are told, day in and day out.
without a fuss. The HL-22V was no exception
as it is truly a set-it-and-torqet-it unit to be
buried in the car someplace.

Come Here, Igor

Off to the laboratory! The test lab setup was
an H-P 608F generator, Boonton 92 mill ivolt·
meter, and Bird 43 wattmeters with SC , l OC,
and l00c slugs. The power source was a
Sorensen 2O-Amp rack-mount supply, and I
used a Bird GOO-Watt dry dummy load for
transmit tests.

Take a close look at some 01the numbers in
Tables 1, 2, and 3. First 01all,the 1-dB com­
pression point 01 - 6 dB on the HL-102V is
terrible . I'm pretty surprised at this, consider­
ing the design , and must conclude that the
particular device used in thi s amplifier must
have been a tanout! A well-designed preamp
ought to have a compression point close to 0
dB or better. Happily, the numbers are much
better on the HL-22V with a + 5-dB compres­
sion point , and this preamp offers good perfor­
mance with 14 dB of ctean gain.

Both units are reasonably broadbanded on
receive and on transmit. The HL-22V runs
somewhere between g and 10 dB 01gain on
transmit, white the HL· l 02V is COOking along
at about 7 to 8 dB, and the variance in the
latter amplifier is no doubt due to the nontin­
earity of the input resistive pad at diffe rent
power levels. I was able to get about 25 Watts
out of the HL-22V, bu t it took over 3 Walls to do
it, so consider it saturated at2 .5 Watts drive .
Under no circumstances could I gel more than
100 Watts out 01 the HL·l02V, even wilh 30
Wails of drive, so it definitely saturates at
about the 25-Wall input level .

Now, to get to that HIILO power-lever switch.
According to the owner's manual, Ihis switch
d rops the output to abou t hall in norma l ser­
vice. In actual service, however, with 20 Watts
of drive applied, flipping this switch 10 LO re­
sulted in the power output dropping from 90
Walts 10 32 Walts. With 15 Walts of drive, the
output fell from about 75 Walts to 22 Walls.
This, in effect, cuts the gain 10 about 1.5 dB
and essent ially takes the amp out of Ihe line! I
suspect that the resist ive pad that is switched
in here is too large, and a value should be
recalculated to drop the output by perhaps 3
dB instead of almost 6 dB.

With the proper size pad , you would then be
able to run, say, 100 or 50 Walls out lor 25
Wails of drive, and 60 or 30 Walls out lor 10
Walts of drive. This might be usetul il you
intend to employ a grounded-grid amplifie r
such as the 6874 or8877lype, as these would
result in output levet variations from 400 to
1.QOCl Wails with such an amplif ier . This, of
course, would resu lt in less overall oc power
consumption from your ou tboard supply,
which could be handy at times .

The heat sinks in both amplif iers are ada-
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Table 1. OPTOelectronics 1300 H counter measured sensitivity.

' These measurements were made using an HP-608F generator and a Boonton 92 rf
millivoltmeter-except at 902 and 1296 MHz, where precision QRP wattmeters and
anenuato rs were used.

Measured Frequency

10 MHz
30 MHz
50 MHz

100 MHz
150 MHz
200 MHz
250 MHz
300 MHz
350 MHz
400 MHz
450 MHz
902 MHz'

1296 MHz'

LO Sensitivity

- 23 dBm
- 28 dBm
-32dBm
- 36 dBm
- 34 dBm
- 31 dBm
-28dBm
- 26 dBm
- 24 dBm
- 21 dBm
- 17 dBm

- 6 dBm
+6dBm

HI Sensit ivity

- 23 dBm
- 29 dBm
- 37 dBm
- 39 dBm
- 40 dBm
- 44 dBm
- 40 dBm
- 41 dBm
- 38 dBm
- 31 dBm
-25dBm

- 6 dBm
+2dBm

aging to be less than .03 ppm/month after one
week of operation, so it is certainly more sta­
ble than, say, the 1300 H counter, which ages
at the rete cr.t ppm/month. You 'd expect that
kind of stability with a proportional oven, how­
ever. Retrace (the ability to come up to the
same displayed output again and again after
power-up cycles) is rated within .01 ppm of the
previous frequency after 60 minutes, based
on a 24-hour downtime.

This means that if you plan some very pre­
cise measurements, turn the unit on about an
hOur before you plan to start. Indicators on the
lront panel display power ON and READY (when
the oven has reached its correct operating
temperature- not when the crystal has stabt­
lized) . If you plan to use the 1·MHz output as a
cal ibration source for HF radios, use a large
auenuator. say, 10 dB; otherwise. you may
overload the front end. The harmonics are
strong enough righl up lhrough 50 MHz for
precise calibration work .

Photo B. Wenzel Associales Counter-Male frequency standard (top) hooked up to a Ramsey
frequency counter.
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Conclusion

Both the 1300 H and the Counter-Mate are
usefut add itions to the shack, espec ially the
former unit. which lends itself nicely to field­
testing of all kinds of VHF radio equipment
The latter unit would find more use with those
engaged in precision measurements, but it's
kind of nice to have such a standard if you use
frequency counters or oscilloscopes in your
stanon

Reader Service numbers: OPTOelectron­
ics , 202 ; Wenzel Associates. 203.•

' • •"ot

The 1300 H read this l().MHz signal at either
20 or 30 MHz depending on the mood it was in,
and this isn 't surpriSing conSidering that a
square-wave signal of th is nature will be rich in
harmonics. It does make the Counter-Male a
very strong 1-MHz marker generator!

The Counter-Mate contains a sophisticated
scheme using a third-overtone, 10-MHz crvs­
tal in an insulated copper oven. This oven in
turn is maintained at a high temperature to
minimize ambient temperature effects, and a
precision so-tern trimmer can be accessed for
recanbraucn. (Wenzet strongly suggests that
you have them do the calibration and the de­
termination of your aging rate between can­
brations.) Frequency-divider chips provide the
square-wave outputs suitable for TTL or 50.
Ohm systems. In addition, external power
splitters can be used with multiple counters.
(Wi lh 5 volts rms. that's plenty of output for
multiple counters!)

I was able to connect the Counter-Mate to
the lo-MHz input on my Ramsey Electronics
600-MHz counter. In fact , I'd probabfy leave it
connected most of the time as a standard on a
scope as well . Wenzel Associates claims the

•••• "u"•

after this point the sensitivity drops off rapidly .
For reference, a level of - 25 dBm is 9 mnu­
vons and - 40 dBm is 2 millivolts . sensitivity at
902 and 1296 MHz falls off so much that you
will have to use a source of rf at better than 100
millivolts to get a reading to lock up. This still
would allow measurement 01 low-leve r mixer
and oscillator stages running in the high mi­
crowatt range, and. 01 course, hand-held
radios and transverters can also be tested
with ease.

There are two selectable gate times-.25
seconds and 2.5 seconds-that allow res­
olution to 1 kHz and 100 Hz, respectively.
OPTOelectronics claims accuracy to be about
±1 ppm ( t OOסס. 1 %). As I couldn't verify this
claim without a very accurate VHF frequency
standard, I'll have to take their word for il. The
display is an eight-digit, red LED-type with
decimal-point indication at the MHz mark.

Counter-Mate

The Wenzel Associates Counter-Mate Stan­
dard is claimed to be very accurate, but I
couldn't use it with the 1300 H since it gener­
ates a 5-V-rms square wave al 1 and 10 MHz .



HF Equipment Recular SALE
IC-735 HF transceiver/SWfcvr/ mic t 999.00 799"

PS-55 External power Stlpply 199.00 17991

AT· l SO AutomatIC anlenna tunef 445,00 34991

Until 3-31-87 ...
$50 FACTORY REBATE on AT·150
FL-32 500 HzCWfilter 66.50
EX-243 Electronic keyer uni l 56.00
UJ-]O tcoe encccer 17.50

IC-745 9·band XCVf w/.l ·30 MHz rcvI I049.00 899"
PS-35 Internal powersupply 199.00 179"
EX·241 Mark er unit . . 22.50
EX·242 FM unit 44,00
EX·243 Electronic kerer unit... ... . 56,00
FL-45 500 Hz CW filter ttst IF) 66 50
FL-~ 270 Hz CW fitter {lst IF) 5300
FL-S2A 500 Hz CW lilter (2nd IF) 108.00 9991

FL·S3A 250 Hz CW filte. 12nd IF) 108.00 9991

FL-«A SSB Illter (2nd IF) .. .•.. . . .. 178.00 15991

IC·7SI'" 9·band lcvrll·30 MHz rcvr 1649.00 1399
PS-3S Internal power supply ..•..•. 199.00 1 79'~

FL-32 500 H.z CW htte. (lst IF) 66.50
FL·63 250 Hz CW fitter (lstlF) S4,5O
FL·52A 500 Hz CW litter (2nd IF) ... 108,00 99'~
FL-53A 250 Hz CWfilter (2nd IF) ... 10800 99'~

FL-]] AM ti lter.. . .. .. .. .. .... . ... . . 35,25
FL·70 2.8 kHzwide SSB ti lter 52.00
RC·IO External frequency controller 39,25

Orher Accessories: Recular SALE
lC-2KL 160·15msolid state amp w/ ps 1999,00 1699
PS-15 20,1. external power supply ..... 169 00 154"
PS-30 Systems pi s JI / w d. 6·pm p1uR 29900 269'~

OPC Opt. cord. Specify 2. 4 Gl" 6-- PIn 10,00
M8 Mobile mount. 735/745/751,1..... 24,50
SP·3 Ertetnat speaker •..... .. .. . .. .. . 61.00
SP·7 Small external speaker 49,00
CR-64 High stab, ret xtal (745/751) 63 00
PP·1 Spea ker/ pa tch 159, 25 149 '~

SM·6 Desk mic rophone 4495
SM-8 Desknuc . two cables. Scan .. ... 78.SO
SM-IO Compressor/graph EQ.8 pin mit 13625 124 '~

AT-l00 100W8--band auto.antennaluner 445 00 389"
AT-5OO 500W9-band auto.antennaluner 559.00 489"
AH-2 8·band tuner w/ mount & whip 62500 ~9"
AH·2A Antenna tuner system. only.... 495 00 429'~

Orher Acces~orie5 - continued: Recular SALE
GC-5 World clock 91.95 89 '~

s-merer VHF Portable Ree ula. SALE
IC·505 3/ 10W 6m SSB/CW portable 54900 489 '~

£X·248 FMunit.. .. .. .. .. . .. .. . .. .. 55.50
LC-IO Leather case ... .. . . .. .. . .. .• 39.50

VHF/ UHF base mulfi-modes Rrrular SALE
IC-55ID BOW s-meter SSB/ CW 799.00 719"

EX·I06 FMoplion 140.00 12691

BC-IOA Memory back·up. .. . .. .. .. . 9.50
IC-27lA' 25W 2 meters .. . CLOS EOUT 859.00 69991

AG-20' Internal preampl ifier. .. ... . 64.00
IC-27IH lOOW 2mFM/ SSB/ CW . .•. .. 1099,00969' \

AG-25 Mast mounted preamplifier. .. 95,00
lC-275A 25W2m fMlSSB/ CW w/ps 1199,00 1049
IC-47 IA' 25W 430·450.... CLOS EOUT 979,00 769"

AG·I · Mast mounted preamplifier. .. 99.50
IC....71H" 75W430-450 .. . CLOSEOUT1399.00 999"

AG-35" Mast mounted preamplilltr 95.00

I ' Preamp S9" with 27W47W471HPurchast I
Accessories common to 27M/H and 471A/H
PS·25 Internal po wer supply for [AI •.• 115.00 104"
PS-3 5 Inte rnal power s u ppl ~ for [H) 199.00 179' \
SM·6 Desk microphone 44.95
[J-310 Vo ice synthesizer 46.00
TS-32 CommSpec enceoe/eecccer... ; 59,95

Uf·15 Encoder/decoder inter1iCe ... 14,00
UT·15S UT-l5S w1TS·32 installed. ... . 92,00
VHF/UHF mobile mulri·modes Recul.1 r SALE
IC·290H 25W 2mSSB/ fM. TIPmlC. . . 639 00 ~69tl

IC ....90A lOW 43Q.440 SSB/ FM/ CW 699,00 599"
VHF/ UHf/1 .1 GHz FM Regular SALE
IC-27A Compact25W2m FM wlTTP mic 429.00 369'1
IC·27H Compact 45W Zrn FM wlTTP me 459.00 399 '~

IC·37A Compact 25W220 FM. TTP me 499,00 4391\
IC·47A Compact 25W440 FM, TTPme 549.00 479 '~

PS·45 Compact 8,1. power supply. .. 139.00 129'~

UT·16/ £X-388 VOice synthesizer ..• 34.99
SP·IO Slim·llOe ertemarspeaker ... 35.99

IC·28A 25W2m fM. UP/ ONmlC ....•. 429.00 36991

IC-28H 45W 2mfM. UP/ ONmiC.. ..•. 459.00 39991

lC-38A 25W 220 fM 459.00 399"
IC-48A 25W440·450 FM 459.00 399"

HM-14 TIP microphone 55.50
UT·28 Digital code squelch 37.50
UT·29 Tone squelch decoder 43.00
HM ·16 Speaker/microphone 34.00

lC·3200A 25W 2m/ 440 fM wlTTP.•.. 599.00 49991

UT·23 Voice synthesizer. .. .. . .. .. . . 34.99
AH-32 2m/ 440 Dual Band anteflna 37.00

AH B·32 Trunk·lip mount 34,00
!.Jrsen PO-K Rool mount. . .. .•..... 20.00
!.Jrsen P{I-TlM Tru nk-lip moun!. ... 20.18
!.Jrsen P{I-MM Magnetic mount .. .. 19.63

RP·30l0 440 MHz. lOWfM, xtal conI. 1229.00 1089
IC·120 lW1.2 GHz fM Mobile 579.00 49991

ML-12 1.2 GHz lOWamplifier 379.00 339'1
IC·1 27lA lOW1.2 GHz SSB/ CW Base 1229.00 1069

AG-1 200 Mast mounted preamplifier 105.00
PS-25 Internal power supply. . ..... 115.00 100n
[J·110 Voice syn thesIZer. .. . .. .. ... 46.00
TY-I200 ATY interlace unit 129.00 11991

UT·15S cress encoder/ decoder 92.00
RP·1210 1.2 GHz. lOWFM. 99 ch.synth 1479,00 1289

Hand-he lds Reeular SALE
IC-2A z-meters 279.00 249' 1

IC·2AT with TTP.. ..•.. 299.00 2591\
IC·3AT 220 MHz. TTP 33900 299"
IC·UT 440 MHz, UP 339,00 299t1

IC-02AT z-meters..... 369.00 29991

IC·02ATlHilh Power 39900 33991

IC·03AT for 220 MHz 44900 39991

IC·04AT fGl" 440 MHz 449.00 389"
IC·u2A 2·meters 299,00 26991

IC·u2AT WithTIP 329.00 28991•

Accessories for IC·u2AIT (CALl)
IC·12AT IW I.2CHzfMHT/batt/cgrm p 459.00 399"
A-2 5WPEPsynth. aircra ft HT 599.004991\
Accp~ sorif'~ fo r IC sf'rie~ Reeu lar
8P·7 425ma h/1l2VNicad Pak - use BC·35 74.25
8p·8 800mah/8.4V Nlcad Pak· use Be·35. .. 74.25
8C- 3~ Drop 10 desk charger tor all banenes 74.50
BC·16U Wa ll charger for BP7/BPS 20.25
LC-lI VlOyl case lor 011 USlOg 8P·3 20.50
lC-14 Vinyl case lor 011 using Bp·7/8 20.50
LC-02AT Leather case lor Olxmodels w/ Bf·7/8 5450
Accessor;es for IC an d IC-O senes Relular
8P-2 425mah17.2VNlcad Pak· use BC35 4700
8P-3 Extra Std. 250 mah/8.4V Nicad Pak 3750
8P·4 Al ka line balfery case 15,25
8P-5 425mah/1O.8V Nlcad Pall. . use BC35 58,50
CA·5 5/8·wave telescoping 2m antenna 18,95
fA ·2 £Ilia 2m llexlble antenna 11.50
CP·l Clg. lighter plug/cord for BP3 or Olx 13.00
Cp· IO Battery separahon cable JI / cllp . .. . .. . 22.50
DC-I DC operahon pa k fGl" standard models 2325
118·160 Mobile mtg. bkl for all HTs 24.50
LC·2AT Leather case lor standard models 54.SO
R8-1 Vinyl waterprool radiObag .... .. .. . ... . 34.95
HH ·SS Handheld shoulder strap 16.95
HM-9 Speaker microphone 47.00
HS-IO Boommicrophone/headset 23.25

HS·IOSA Vox unit for HS-I0 & Oeluxe on ly 23.25
HS-IOSB PTT uni t for HS·IO 23.25

ML-I 2m 2.3wIn/ lOw oul amphfier .•• SALE 99.95
SS-3211 Commspec 32·tone encoder 2995
RK pivers Relu lat SALE
R-7IA 100 kHz·30 MHz. lI N AC..... $949,00 79991

RC-I I In frared remote controller .. . 67.25
fL·32 500 HzCWlitter 66.50
fL·6] 250 HzCWtiller (lst IF) 54,SO
fL·44A SSBfilter 12nd IF} 178.00 159' \
£X-257 FM unit . 42.50
EX·310 Voice synthesizer.... .... . .. 46.00
CR-64 High stability oscillator xlal 6300
SP·3 External speaker. .... .. . .. .. .. 61.00
CK-70 (EX-2991 12VDC option . .. .. 12.25
MB·12 Mobi le mount .. ........ . .. . . 24.SO

R·7000 25 MHz·2 CHz scanmng rcvr l099.00 96 9'~

RC·12 Infra red remote centrcner .. . 67.25
£X·310 VOice synthesizer.... . .. .. . . 46.00
TY-R7000 ATVcmt .. 131.95 llgn
AH-7000 Rad iat ingantenna 89.95 (15)

HOURS. Mon.thruFri.9·5:30;Sat 9·3
Milwaukee WATS line: 1·800-558-04 11 answered
evenings until 8:00 pm Monday Ihru rhu rsda ~ .

WATS tines are lor Quotes & Ordering only,
UN Regular line for other Info & Sentce depl

All Prices i" Ihis list ' " $ubje(:t 10 chlnge wilhoul llOliu.

WICKLIffE, Oh io 44092
28940 Euclid Avenue

Phone (216) 585·7388
Oh io WArS 1·800·362-0290

o~~~~de 1-800-321-3594

Order Toll Free: 1-800-558-0411 In wl'con"n/~8b~~2~~sj9"5·M.,'"A'.a)

AMATEUR ELECTRONIC SUPPLY~
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216. Phone (414) 442-4200
- ----- AES ' BRANCH STORES Associate Store

ORLANDO, Fl a. 32803 CLEARWATER. Fla . 33575 lAS VEGAS, Nev. 89106 CHICAGO, Ill inois 60630
621 Commonwea lth Ave. 1898 DrewStreet 1072 N. Rancho Drive ERICKSON COMMUNICATIONS

Phone (305) 894·3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue
Fla. WATS 1-800-432-9424 No In-State WATS No In-State WArs Phone (3 12 ) 631 -5181

~luotr~~le 1-800-327-1917 No Natio nwide WAfS ~~~~:: 1-800-634-6227 ~rl~~~: 1-800-621-5802
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The Ch assis

The ac wiring, 12-V supply, controls, and
inpuUoutput jacks are all chassis mounted .
Exclusive of the 12-V regutator (U1), the entire
12-V supply is mounted on a 7-1ug terminal
strip. With board-to-board interconnects here
as well , th is tug strip gets to be pretty busy,
and, if difficulty arises , it is not easy 10 repair .
Circuit-board mounting of this section would
simplify life greatly,

A word of caution: Configured as it is. U1 is
not blow-out proof. Output capacitor C12 (100
uF) has ample energy storage to destroy U1
should Ihe input to U1 become shOrted to
ground . The schematic is somewhat decep­
tive at the 12-V supply. Circuit board ground
and chassis ground are shown as isolated. In
fact, they are made common in at least two
places here : first at the center tap of T1's
secondary (the redlyellow wire) and the tab of
3-terminal regulator U1.

The board -to-board interco nnects are
molex' terminals and are Iime-consuming to
crimp withOut the proper tool,

Finally, the headphone jack is a mono jack .
II you have stereo phones (who coesn'rvj and
don't fancy listening with Just one ear , you
either will need a mono/stereo adapter or you
will need to replace J1 with a stereo phone
jack and lie P206-1 (center conductor) to both
left and right channel phOne lugs.

Alignment

Following repa ir of all the boo-boos, align­
ment was a snap. Gools: two diodes incorrect­
ly inserted ; three board shorts (Iwo ours, one
theirs); SW101 installed correctly, but shaft
notch 180· reversed (see previous comments
concerning instruction manual changes); bad

the leads are just barely small enough to be
inserted inlo their designated circuit-board
holes.

Before bu ilding this board , check for a fail­
to-ton short to ground at the junction of C134
and C1 37 (about the middle of the board). My
board was shorted there after construction. I
thought it was a solder bridge. but after remov­
ing all of the components in that section and
meticulously clean ing all the SOlder off that
part of the board, it still showed a dead short. A
trusty x-ectos kn ife made " short" work Of the
problem.

PABoard

The power amp board is the smallest but not
the least challenging . Several hand-wound
transformers make construction interest ing. A
special word of caution concerning the broad­
band output transfo rmer T304: Bare WIres are
soldered to printed-circu it-board (PCB) pieces
to serve as leads to connect the transformer to
the PA board , Make sure that no part of these
wires protrudes over the top of transformer
PCB ends, since there is almost no clearance
between the transformer and the PA shield . A
sharp edge of a wire will easily penetrate the
paper insu lator on the PA shield and potential­
Iy shOrt the 3O-V supply to ground. You may
wish to check up on that situation with an
ohmmeter following installat ion of the PA
board.

Oscillator Board

Th is is the largest board and the simplest to
construct, I recommend thatl218 be installed
before capacitors C269 and C271-C274 to
make it easier to pu sh L218 lugs into the
board .

T-R Board

This is somewhat smaller than the oscillator
board , but it is more densely arranged and
contains a number of hand-wound transform­
ers and inductors wh ich no doubt will prove
challenging to the novice kit builder, carerunv
note the position of the color dots and notches
on rotary switch SW 101 in the instr uction
manual changes or you will be lost in space
later. Expect a battle from 0 123 and 0124 as

Iy accessible. and the chances of shOrting
something wh ile poking about are reduced
since those pesky traces and pads are hidden
on the less-accessible underside of the board .

On the other hand. since the traces are all
on one side. they necessarily are arranged
more densely even though the components
are more spread out. Inevitably this means
that many traces and pads at substantially
different de levels will end up adjacent to each
other, increasing the probability of a cata­
strophic solder bridge during construction .
Equally detnmental is the loss of a ground
plane which would improve amplif ier stability
and harmon ic suppression by providing an
ul tra-low impedancelinductance return for
supply current as well as an effective shield .

Building the Kit

Construction of the kit is straightforward al­
though not necessarily simple. Take the time
to familiarize you rself with the instructions. No
fewer than 10 (count 'em . .. 1Ol) double-sided
pages of instruction-manual changes are in­
cluded . To avert disaster, read over Ihe
changes carefully and enter them all in the
manual. Oon 't delude yourself into thinking
that just by having the errata handy you will
catch all of the goofs ... you won't! And do this
belore beginning construction, not as you go
along.

The time estimate for completion of the kit
as given by Heath is 16 hours. It took me about
twice that to complete the job, and a good deal
more time to Irack down the ouches.

----- ------ -------- - - - - -------- ------- - - - ------ -- - --- -------- ............j -- = = = = =------

Enter Heath 's tatest Novice transceiver,
the HW-99 , complete with an integral

power supply and a solid 50 Watts on 10, 15,
40, and 80 meters. The rig is solid state and
ruggedly designed. and should see years of
trouble-tree service. The minimal controls will
simplify lile for the Nov ice, but will utterly frus­
trate just about anyone else.

The front-panel controls consist of a power
on/off rocker switch , a four-position rotary
band switch, a large tuning dial, a volume
adjust for output to speaker/phones, and a
level adjust which varies the drive to the trans­
mit amplifier chain . The level control is func­
tional only up to the nominal SO-W outpu t limit,
provided that output vswr is low; otherwise, an
automauc-tevei-controt (ALC) circuit derived
from a directional coupler at the output of the
transmitter overrides the trent-panellevel con­
trol and cuts back the transmit drive.

A to-seqment LED bar graph is used to
display receive signal strength relative to a
no-an tenna (all segments off) condition. In the
receive mode. the display source is the agc
detector tapped off the i-f amp. In transmit, the
display is driven by a relat ive power amp
which obtains a VOltage from the ALC pickup.
the directiOnal coupler. No tuning controls are
provided SIl"ICe the PA is a broadbanded linear
and no tuning is necessary.

The forward and reflected components are
summed at the output of the coupler. If either
forward or reflected power (or both) increases,
so does the display ind icatio n; hence , a
greater number of lights on the display does
nol necessarily mean more power out . Oper­
at ing into a high vswr load can easily light up
the whole bar graph, giving the illusion of
higher power output even though litt le or none
is actually getting out .

The transceiver is executed on three single­
sided boards: an oscillator board, a transmiU
receive (T-R) board, and a power-amplifier
(PAl board . Single-sided boards for rf kits
have characteristics worthy of note for the
uninitiated. On the plus side , they are less
costly . The components are usually more
spread out (i.e. , less dense) than double-sided
or multilayered boards to make room for more
routes, since almost all of the tracks must be
crammed into a single layer.

This allows for simpler kit building and trou­
bleshooting . Most of the components are east-
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Benton Harbor MI 49022
Price class: $300

by Errol Naiman KA9HCC
and Patty Naiman KN2F
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C246; l2l0 up in a glorious puff of smoke; and
Jl soldered incorrectly (don't rely on the picto­
rial, 4-8, as it does not clearly show the lug
hook-ups: you must rely on the schematic) .

However, the manual calls for equipment
that the average Novice probably doesn't
have: a lO-MHz frequency counter and an rt
wattmeter capable of measuring 75 Watts.
Finding C246 bad would have been diffi·
cult without a scope, since rf voltages at
tne hfo are pretty low and would scarcely
show up on the bu ilt-in rt detector. A 5O-M Hz
scope came in handy here shOwing a beautiful
low-level sine wave (on all bands) at the nrc
side 01 C246, but only dc present at the hfo
buffer side.

It may be of inte rest 10 note that resistance
readings given in the manual were obtained
using a Heath IM-5218 VTVM. The manual
notes that readings taken with other ohmme­
ters (because of different me asuring voltages
and currents) may be considerably different.
We found this to be true.

Don't rely on your Heathkit- store for re­
placement parts . I promptly ordered (paid up
front) a list of an necessary replacement parts
as none were in stock. I was told that a two­
week lead time was typical. I then ordered the
same (equivalent) repl acem ent parts from the
will-catl desk of a local electronics wholesaler
and subsequently picked up the parts three
days later. It has been two months, and I
haven't heard from Heathk it yet.

One disquieting feature I noted during align­
ment of the vto and in subsequent operation
thereafter was the lack 01a positive end stop
on the tuning vernier. The mechanical end
stop is supposed to be created by the end of a
semi-circular groove on the tuning dial with in
which ride two screw heads contained in the
vernier assembly . n is difficult to tighten the
vernier assembly sulliciently on the tuning dial
to prevent the dial l rom slipping as pressure is
exerted aga inst the slop. This knocks the vlo
out 01 calibration and puts you off frequency.
Because you are 0fI the easy end of a gear
reduction, you may not even notice that an
end stop has been encountered, and you will
be merrily knock ing your rig out 01calibration
repeatedly.

Operation

For a Novice silting down to use a transcetv-

er for the first time, the HW-99 would be one 01
the least intimidating radios to operate . With
such a simple and uncomplicated trent panel ,
there isn ' t much to adjust or misadjust.
Heathkit understood the obvious inexperi­
ence and jitters that go along with those earty
esos. This basic rig will help the Novice to
gain confidence as Slhe enjoys those first
contacts.

However, as the new ham gains experi­
ence, the realization will come that there are
some features that Heath could have inc luded
that wouldn't have complicated the front panel
too much. We 've already discussed how easy
it is to change the vtc alignment by dialing the
tuning vern ier past the end stop. A crystal
calibralor would come in handy to help the
operator ma intain correct alignment or at least
know how far off the d ial is. II's always better to
be sure of your frequency rather than to guess
if your dial reading is accurate. As you gain
new operating privileges by upgrading to a
General-class license or higher, it will become
more epparenttnat the dial may be 10-1 5 kHz
off at one band edge-and the FCC frowns
upon people who operate where they don't
have privileges .

Another complaint is the lack of a meaning­
ful meter. The 10-segment LED bar graph
look s impressive (all those tiny red lights), but
can be giving you misleading in formation. The
manual ceuucns you to never tum the level
con trot past a point where more than eight
segments are lit . It explains that if you do , rf
power output will not inc rease bec ause the
ALC circui t will automatically reduce the carri­
er level from the transmilter.

We checked this with a Bird 4410A wart­
meter. The ALC worked as it should . but not at
the indicated number of LED segments lit. For
example , on 80 meters with seven segments
lit , we measured 42 Walls ou tput. We in­
creased to 10 segments lit and obtained a
peak power output reading of 58 Watts. As we
continued to tum the level control, 10 seg­
ments remained lit and the power did cut back
as it was designed to do.

On 15m, 40m, and 80m, the power peaked
at 10 LED segments lit. On 10m, lour seg­
ments lit was the maximum tha t would light
and was the maximum power output. The
maximum forward power we measured on
each band was: 10m, 42 W; 15m, 71 W; 4Qm,

62 W ; and BOm, 58 W. We also found the level
control to be very touchy. II didn't take much of
a turn to d ramatically inc rease/decrease pow­
eroutput .

The tun ing dial is marked in 5-kHz incre­
ments and numbers indicati ng frequencies
are every 50 kHz. Markings every 1 kHz and
numbers every 10kHz would have been nice.

One problem tha t I've encountered has to
do wilh the volume control. For most asos,
it's fine. But when you 're listening to a strong
signal, it doesn't turn down far enough. More
than once, I've been blasted out of my head­
phones because of this. (Or , if you 're using the
speaker, the sleeping kids could get blasted
out of their beds.)

Being a radio designed fo r the Novice .
it doesn't have 20m, nor does it have the
WARC bands. Addmg the capability of hav­
ing those bands would have necessitated
exira circuit ry (Obviously) and may have
mea nt using double-sided ci rcuit boards .
Since the object of this radio was to give the
Novice a good start in amateur radio, to keep
the kit bu ild ing as easy as it could be, and to
keep the price down, it probably isn't reason­
able to expect it to include the other amateur
HF bands. Nor is it reasonable to expect lots of
other featu res that are found on more expen­
sive H F rigs . This is a good , basic HF
transceiver.

Conclusion

Using the HW-99 was fun. The receiver was
clean sounding and sensitive . Most of the
comments I received about the transmitter
were good . Some of them were " Rig sounds
great " " Doing a good job," " You can be
proud of it," " Sounds FB to me," and " Very
good."

On the whole, the rig is a well-conceived,
straightforward piece of work. An experienced
builder will not be at all intimidated by it. The
first-time builder prObably will be. In use, with
a good antenna, the rig performs admirably
with minimal fiddling, no doubt much as the
designers at Heathkit had imagined. The lack
of adjustment and meaningful information
about power output or state 01tune given by
the rig are its biggest flaws.

For more information about the Heath HW­
99 transceiver, circle number 206 on your
Reader Service card .•

•

'i?Ar C,.ystal
J!h,T Filte,.s

For mosr Ham Rigs f,om:
KENWOOD · YAESU· HEATH KIT
AIM) DRAKE R..cn Un. , COLLINS 7SS).8JC,

end ICOM FL-«A, 52'" &. 53A Clone,
Finest a·pole Construction

ALL POPULAR TYPES IN STOCK

CW · SSB· AM
ASK ABOUT OUR MONTHLY SPECIAlS

Phone lor Informallon or to Order.
VISA/Me or COD accepted.

FOX-TANGO Corp_
Box 15944 , W . Palm a en . FL 33416

Telephone: (305) 683-9587 ... 58
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John Wood WA4BPI
1101 Litt/t' Elton wn('
Wt'SI Mt'mphis AR 72301

Dayton Digest
Put over 20,000 hams in one place at one time

and what do you have? Come on along and find out.

Photo A. The gases open and the crowd comes flooding in.

There 's just no getti ng around the fact that
thc Dayton , Ohio , Hamvention is a peo­

ple event- for the people. with a crowd of
more than 22 .000 antic ipated for the April
24- 26 event . and by the people. with more
than 300 volunteers on 31 standing commit­
tees to organize the event .

If you'd like to learn more about the 36th
annual Hamvention- and perhaps be a pan of
the event amateurs around the world call' 'the
center of the ham radio universe" - then take
a few minutes to read this arti cle . I'll show
you how to turn your dream of attending the
1987 Hamvention into a reality!

The Old and the l"CM

Each year. I find the Dayton Hamvention
10 be a more interesting mixture of what's old
and new in amateur rad io and in consumer
and commercial electronics. With some ex­
ceptions, the old can be found by browsing
through the Hamvcntion flea market (which
fo r 1987 is expected to hold more than 1,500
spaces), while the new will be residing inside
the host structure , Dayton's Hara Arena.
Here , 200 to 250 spaces are set aside for

" I f you see a forum
that you 'd like to attend,
give it priority because
the forums come only
once, while the buying

and selling will be going
on all weekend. "

major exhibi tors and their state-of-the-an
products .

Whether you like the old or the new or a
mixture of both, you ' 1\ get your chance to see
and touch it all during 2· 1/2-day run of the
Hamvention.

Of course, there's more to the Dayton af­
fai r than just buying and exchanging equip­
ment. Each year , the Hamvention offers a
variety of activities including the banquet.

forums on most ham radio topics (more than
40 in 1986), talks by the world' s most famous
and knowledgeable hams, FCC examina­
tions, prizes , alternative activities. CW pro­
ficiency tests, and much more during the
Hamventio n weekend . You can see why
hams who make only one hamfest a year
travel to Dayton, the granddaddy of them all!

Plann in~ Your Trip

I guess the first step on the road to Dayton
is obvious-cget with the gang and sec who
wants to go. To help them make up their
minds, let them read this artiele and have
someone who has attended a recent Hamven­
tion come and talk about the experience . The
ones who favor making the trip probably will
have to arrange for time off from work if
travel days are needed.

To help you stay within abudget, plan early
and order your room reservations through
Hamvention Housing, 1980 Kettering Tow­
er, Dayton OH 45401· 198O. Most area hotels
and motels offer a special rate for guests
during the Hamvention. Although no reser­
vauons are taken by telephone, you can get
information about room rates and locations
by calling Hamvention Housing at (5 13)-223­
261 2.

CO\"erin~ Expenses

The average ham has most of his extra cash
invested in his station. so here's a suggestion
thatcould helpdefray the COSI ofyour sojourn
to Dayton.

The best way to raise funds at the Hamven­
tion is to order a fl ea market space and sell
some of your extra equipment. There are
other advantages to having a fl ea market
space. Having a piece of real estate at Dayton
gives you a selling point as you gather your
group together fo r the trip-they can sell their
surplus also, and the space provides a focal
point at which members of your group can
gal her betwee n market raids and other
events.

The charge for a flea market space has
increased from $20 to $23; by divid ing the
cost among the members of your group, it is
an expense easy to bear.
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If the nme requited to man the booth b
divided among the gro up members , each
person gets the time to sec the ent ire Ham­
vention.

Persons holdmg flea market permits and
registrat ion tickets can enter the flea market
beg inning at 8 a .m.. Thu rsday . Apri l 23 . to
set up in thei r numbered, assigned spacers ).
Se lling offi cially begins wit h the opening of
the Ilea ma rket a t noon. Friday . April 24 .

Unfortunately , by th is t ime of year all Flea
market spaces have been so ld out fo r months­
they're usually snapped up in the first couple
wee ks o f availubiluy . No secondary sel ling of
tlca market permits is allowed , so if you want
to go this route . stan wo rking on some major
advance planning fo r Hamvention '88.

If you have any other questions about the
flea market . you can call the special Flea
Marke t Hotl ine at (513)-223-0923 . T his
pho ne is in the home of Fica Market Chair ­
man John G rody W B8T EK and his wile,
Cathy . so ma ke your calls befo re 10 p.m.
Eastern T ime .

What Yuu'll S«

Now that you've boug ht your rickets. it 's
only fai r that I tell you a linle about what
you' ll sec at Dayton.

The lirst thing you'll not ice is the crowd .
Don 't worry - the Hamvenrio n organizers
have prepared for this rurnou r. and it
shouldn' t inconvenience you unless you try to
buy lunch prec isely at noon o r opt to get a free
cap given away by one of the genero us deal­
e rs. Here . the obvious tip is to cat lunch
before or after the lunch hour to avoid wast ­
ing time stand ing in a long line .

And it is importa nt to save time at Dayton if
you arc going to !iCC all of the new amateur
gear and take me nta l notes on the inc red ibly
low prices .

For the last few years, I' ve been ab le to
wat ch the price of 5- J14" floppy disks fa ll to
the bargain level , in 1986 . of S6 for 10. This
specia l was avai lable on the first day, but
afte r the deale rs ra n out , the barga in was
gone. So keep in mind that bargains al Dayton
don't stay a round too long and when the price
is low and the expected demand is high , the
opportunity w ill be as limited as the available
stock ,

Keep in mind that handic-talkies are o ne of
the honest items sold at Dayton. If you see the
one you' ve been yearn ing for at an acceptable
price, ask the dealer how many he brought to
the Hamvemion and respond accordingly .
Simply put. if he brought two and you want
one, you 'd best buy it now .

Othe r items can be handled differen tly . Say
you' re looking for a new low-band rig and
you want to get the best price possible . Well ,
this is a big-ticket item and how new it is can
affect how many the dealer brought with him .
As a rule. the more expensive the item. the
bette r chance you have of it bei ng arou nd on
Sunday -s- the last day o f the Hamvention .

So Sunday is the best day for ge tt ing a
deale r ' s best price . Buy then (or try 10 get the
dealer 's Sunday price on Friday or Satur­
day), but don 't forget to shop that price
a round the various dealers and see how they

Photo B. r Oll ca ll't tef! tile plavers without a
proxrum.

respond . Afte r all , Ih is is busi ness and you r
goal is to ge t the best product for the besl
price . Tha t 's what they adve rt ise, so ma ke
sure that 's what they delive r to you.

Along with the dealers inside the a rena.
youIl also li nd a large selection of manufac­
tu rers who ma ke usc of the Hamvennon to
market their products and visil thei r dealers .
They also are the re 10 answer any quest ions
you might have about their products. so if you
arc genuinely inte res ted in purchasing, feel
tree to pick their brai ns .

This brings up another unique opportunity
thai presents ilsclf only at Dayto n. T he
chances a rc good that the person you ' re 4ues­
tinning about a product is a person who Ill­

vented or developed it , not j ust a tra ined

Photo D. Chet Lambert W4WDR per.~(>llaf!y

lIull.:es over /O.OOO f riends at each Hamven­
IIU" .

Photo C. The hiX manufacturers strut their
.\tllff.

marketing representative . Brother. that 's the
best source for product info rmat ion you' ll
ever have. and Dayton is where you' ll lind it!

T he weather

For the last three years . the Hamvennon
has enjoyed some ofthe best weather irnagin­
able . Clear skics and warm temperatu res
have blessed the Hamvcntio n and have lulled
some attendees inlo a fa lse sense of security ,
thinking that ra in on Hamvcnt iou wee kend is
an imposs ibility .

Unfonunatcly , thar 's not the way the cold
from crumbles . I' ve enjoyed the beautiful
weather. but I' ve also kept a heavy coat
handy for the cold temps and precipitat ion
I've seen that can empty the flea market and

_.. ...
•

Photo E. Ahhh, the fleamarket , Four people
lotH; (HI (,/J one 11I(111 decides ifht' can aJJi1rd 10

spend $/ .25.
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PhOiOF. " Yes, ladies and gentlemen, these (Ire ub.wlwely the latest in technolagv, j ust /Iff the
boat from Japan , ..

GENERAL INFORMATION

Hamvenuon InformatiOn-{513}-443-7720.
Flea Market Holline--(51 3)-223-0923.
Hous ing Information-(513)-223-2612.
Flea Marke t Setup Day- April 23. Regis tra tion tickets and nee market permits must be

shown togethe r to gain admission to the nee market prior to opening.
Prices- Regis tra tion tickets are sa in advance , $10 at the door; Ilea marke t spaces are

$23; banquet tickets a re $15 in advance , $17 at the door (if available) .

CHECKLIST

O Get the group toge the r, see who wa nts to go, then figure on how many vehic les you' ll
need to make the trip.

O Ta ik to the boss to arrange lorlhe appropriate days off from work .
O Secure room reservations for necessary nights.
D Orde r registratiOn tickets a nd Ilea market permits.
U Save your money and gather the items you ptan to sell at you r Ilea market space(s).

Bring twice a s much money as you think you' ll need . Be s ure to convert cash to
traveller's checks tor your safety and conve nie nce. Don't expect selle rs to accept
personal checks.

G Make and carry a lis t of things you wa nt to bUy at the Hamve ntion.
r Hit the road .

at Wright-Patterson Field ( 10 minutes fro m
downrown Dayton] or thc Dayton Museum of
Natura l Hi..tery (home of the Dayton Ama­
teur Radio Association Club ..ration. W8B I).

Whatever you do on Thursday' night, try to
get a good night's sleep; you'll need all the
re..t you can get to survive the first day of the
Hamve ntion! Opening t ime is noon, but
you 'll need 10 be there early to set up your flea
market wa res and maybe chec k out what yo ur
fe llow Ilca-markcree rs have brought to sell.
Buying and sell ing is prohibited unt il the Ilea
market opens , but it' s great III spot the bar­
gains so tha t you can come back and buy them
later.

Once the Hamvenuon open.., enter the in­
side exhibits through the main doors of the
Silver Arena and you'll receive a free copy of
the Hamvent ion program which contains a
complete li..ring of activities , including fo­
rum... Take a few minutes to look over the
sched ule. and if you sec a forum that you'd
like to attend, give it priority because the
forums come only once, wh ile the buying and
selling will be going on all weekend . Closing
t ime on Friday is 6 p.m .

On Saturday , the flea market opens at 6
a.rn.. while the inside exhibits open at 8 a.m .
Both close at 5 p.m. to give all persons who
plan to atte nd the banquet time to change and
drive downtown to the Dayton Convention
Center.

Speaking of the banquet, if you miss it
you're missing a big part of the Harnvent ion.
In 1986, Roy Neal K6DUE was presented the
Amateur of the Year Award-just one of the
awa rds presented at the annua l event. We not
only enjoyed watching the award presenta­
tions. listening to featured speaker Roy Neal ,
and eati ng a great meal. we also had a cha nce
to get Senator John Glenn 's autog raph when
he stopped by to congratulate his friend , Roy .
That was an unexpected pleasure-but it was
one of those lucky th ings that happen at
Dayton.

On Sunday , the Ilea market opens as on
Saturday, a t 6 a.m., and the in..ide exhibits at
8 a.m .. bu t the level of activity slows as the
time nears for the drawing for unclaimed
hou rly prizes at 2 p.m. and the d rawing for
major prizes at 3 p.m. In 1986, the major
prizes included a complete Kenwood T5­
940 5 s tat ion. and IC OM IC -75I A H F
transceiver , a Yaesu FT- I HF transce iver,
and a Shackmaster 100 Station Controller­
so if you feel as if you' re due to win a prize,
stick around !

•

turn the inside of Hera Arena into an el bo w­
fl attening crowd,

In a word , the weather at Dayton is cha nge­
able, So check your forecasts before depar­
ture , pack for the unexpected . and dress in
layers like the ondoorsman so you can take
off or pul on clothi ng a!li the weather cha nges.
Top off the layers with a waterproof jacket in
case of ra in or snow. (Yes. it docs occasional­
Iy snow in Dayton in April: I've seen it. )

Arrtvat T ime

You 've done all of the plann ing and finally
the big day is here and yo u are in the c ity or
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the Wright Brothers , Dayton, Ohio. What
should you do first? A litt le orientation tr ip
might be useful, so head for Hara Arena.
Don 't know how'! Motor down 1-75 to Need­
more Road and exit .....est; turn right on North
Main , then Icft on Shiloh Springs Road . and
warch for Hara Arena to be on your right.
Look around, locate the gates to the parking
area and to the flea market. and go sec where
your flea market space is located .

Ne xt, it might be a good idea 10 check into
your motel room and , depending on the lime ,
grab a meal or tou r one of Dayton ' s two
leadi ng attractions-the Air Force Mu seum

AdditillOltl Acuvlues

If I tried to write about a ll o f the act ivities
held in assoc iation with the Dayton Hamvcn­
tion. I'd need all ofthe space in the magazine .
But be aware that there are many alternative
activities planned in a va rie ty of interest
a reas.

No ..... that you know how to do it, let me
give you a formal inv itat ion 10 join me at the
36th annua l Dayton Harnvention. April 24,
25 , and 26, 1987. Get the gang together and
come on along . You should have a most en­
j oyable time at " the center of the amateur
rad io universe , " See you there! .
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William R. 5w..{;1111 W0VM
su-« Kn

QRP Antenna Farming
Your antenna can be the sing le most important factor in QRP

success- WQJ VM plants the seeds for more efficient operation.

,

N ea rly eve ry thing that has been written
about QRP opera tion points out the need

fo r having excellent antennas. For best re­
suits. a Q RP "antenna farm' should have
two or more antenna systems. and the opera­
tor should be able 10 switch from ore antenna
to anyone of the others instantly . II is rather
useless to dream about farms up on high hill s
with long-wire antennas supported hy poles
100 fee t tall and a rotating beam on top 01' .1
loo-foot-tall tower. Most amateurs have to
make do with the space they have .

My friend Ha rry once lived in a small
house on a very small 101 . When asked about
his antenna farm al thai local ion . Harry
wrote . "Over the years . I wore out the roof
putting up and changing antennas. But the
main antenna thai go t me WAC (Worked
All Continents] was the vertical J on 20 mc­
le rs-with 100 Watts maximum power. The
antenna didn' t 'do' much unt il I added the
extra height so that the bottom of the 33­
foot radiating portion was above the power
lines going down the alley. Inc identa lly .
those power lines were just 112 wavelength
away from the 20 -meter antenna . That last
bit of he ight cleared the way fo r some good
resu lts . Press the key and they came back
quite well . ' '

Harry had to go up quite high 10 get good
results . " There is no substitute for height ' is
one of his favcruc and most repealed sayings .
In front of Harry 's house is a large tree, A
wire 99 feet long runs from the shack up into
the tree and out to the pole o n the hack of the
house on which the vertical J antenna is
mounted. The top of the pole is 52 feet above
the ground . Another wire . 33 feet long , runs
from the shack horizontally along the s ide o f
the house .

The transmitter 's output is inductively cou­
pled 10 a coil. One end of this coil is connect­
ed 10 the end of the 9Q-fOOI wire, and the o ther
end is connected 10 one side of a la rge vari­
able capaci tor. The other side ofthe capachor
is connected to the shac k end of the 33-foot
wire tha t runs along the s ide o f the house .
W ith this arrangement , the antenna system
can be tuned to resonance at any frequency in
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e ither the 40- or 80-meter band , Harry wrote .
" This anten na was good for all U.S. cover­
age and all of Canada . Again , 100 Watts
maximum de input to the final stage . "

Harry 's small antenna fann proves several
th ings: (I) It is important fo r an an te nna to be
up high and in the clear: (2) an ante nna sys­
tern shou ld be tuned to resonance on the exact

" Antennas for QRP
operation should

have gain as compared
to a half-wavelength

dipole for the
frequency in use."

frequency being used : (31 good results can be
obtained even if the area available for antenna
constructio n is small: (4) the low angles of
radiation provided by a vert ical half-wave­
length antenna help in working OX sta tions:
and (5) it is a good idea to experiment with
many different antenna systems unt il you
have one that perfo rms well.

~Iakin~ U~, W ith Space

If you have litt le space for antennas except
straight up. you will be interested in design­
ing &000 mu ltiband vertical antenna systems
and mounting them way up in the a ir, as high
as possible . W ith more space. you could plan
and build a better ante nna fa rm, possibly us­
ing a mult iband antenna that would work on
80_ 40, and 30 meters and on the highe r-fre­
quency bands as wel l. You could also have
a rotating beam antenna for 20, 15. and pos­
sibly 10 meters. (Someday, 10 meters will
again be usable. Hi" ) A tuned-doublet or
ccnter-fed-zcpp antenna system would be
ideal for use on 80, 40, and 30 meters."
Fo r best rcsuns on 80 meters , the wires
should be at least 66 feet each side of the
tuned feeders.

If you don't have the space for 66 feet of
wire each side of center, shorter lengths will
work quite well so long as the length each side
of the center is exactly the same . Also, in
some cases , the ends of the 66-foot-long
wires could be bent around and strung up at
an angle 10 the rest of the wire.

So thai the antenna system will work well
on 80 meters , it is a good idea to make the
wire lengths at least 35 feet each side of the
center. In most parts o f the Un ited Sta tes,
antenna wires running north and south a re
desirable so you can se nd best cast and
west. This north /south-running 80-meter
tuned doublet, when used on the 2Q- and
IS-meter bands , would have st rong lobes ex­
tend ing northeast . northwest . southeast, and
southwest,

With th is kind of antenna located in St .
Louis County , Missouri , I have made good
contacts in Europe and easte rn Asia on 20­
and 15-mete r CW , I have also made 40- and
15-meter CW contacts with European sta­
tions with the l-wan output of a Heathkit
HW·8 transce iver.

If possible, a QRP antenna fann should
have a rota ting beam antenna fo r 20 and IS
meters (and 10 meters someday). At easily
attainable heights of25 and 30 feet (o r less). a
vert ica lly pol a rized cubical-quad antenna
will outperfo rm a three-element horizontal
beam.' S I worked YU5FA~1 in Yugoslavia
with my vertically polarized quad with the
2-Watt output of a Heathkit HW-8 transceiv­
e r. This quad was fed with tuned feeders, and
it loaded up and worked well on 15 meters
a lso. For QRP operation. using tuned feeders
is the best way 10 get the rf from the transmit­
ter into the antenna.

Where space is limited, you could use a
combination of vert ica l and horizontal ele­
ments o r a venicat-slanter. If you have lots of
space. you could try vee-beam or rhombic
antennas a imed in favo red directions . Low­
frequency tr iangle or quad loops a re othe r
possibilities .":7 The " Loop Sky wire " anten­
na desc ribed in the November, 1985, issue of
QST should be an excellent perfonner fo r
Q RP operat ion. All of these antennas should



be fed with tu ned feeders fo r best perfor­
mance in ORP operation.

T uned feeders will also provide full -fre­
quency, all-hand coverage with fewe r anten­
nas than if coax feed is used . To obtain simi­
lar but less effective results with coax-fed
antennas, four different antennas would be
requi red : one for go...mete r CW, one for 75­
meter phone. one for 40-meter CW, and o ne
for4D-mete r phone .

Even with four coax-fed antennas, the re­
su lts would not be as good as those obtai ned
with the one tuned-dou blet antenna system
because the tuned doublet can be tuned to
resonance on an)' frequency on an)' of its
bands . On 40 meters, th e tuned doublet
would have a gain of 1.8 dB as compared to
e ither 4O-meter coax-fed antenna . Further­
more , unless these four antennas could be
located quite far from each other, they would
interfe re with each other.

Specia l Considerations

Antennas for ORP operat ion should have
gain as compared to a half-wavelength d ipole
for the frequency in use . An So-mete r tuned
doublet (cente r-fed zepp) has gain as com­
pared to a dipole on all of the higher frequen­
cy bands . On 80 meters, it has some gain as
compared to an 8O-meter coax-fed dipole,
both because it can be tuned to resonance at
the exact frequency being used and because
the feedlinc (open-wire or twinlead) has less
loss than coaxial cable .

The old adage " If you can't hear 'em , you

can 't work 'em " is as true today as when the
stateme nt was first used . Having the ability to
switch instantly from one ante nna to anothe r
often ma kes it possible to hear a station afte r
it fades out on the first antenna . To make use
of antenna switching during reception. all o f
the antennas must be tuned to the freq uency
being used . When the station to wh ich the
operator is listening starts to fade, he can
qu ickly switch to the other ante nnas and lis­
len . He wi ll usc the ante nna that br ings in the
station the loudest. Th is switching of anten­
nas has saved many 050s.

Incoming signals often change pola riza­
tion . and this causes fading (05B). Having
one antenna with verncal polarization and
another with horizontal polarization is useful
for reception purposes . Havin g three amen­
nas to which the opera tor can switch provides
even more chances for good reception.

"If they can 't hear you , they ca n' t work
you " is also true . Generally speaking, when
operating ORP, it is a good idea to transmit
usi ng the antenna that has the most gain in the
desired direction . A quick on-the-air check
with the station at the o ther end can some ­
times be used to determine which ante nna
should be used in transmitting .

For amateurs living in apartments or con­
dominiums where no (outside) antennas art
allowed. systems with gain as compared to a
dipole a re possible . NF0 R has had antenna
systems in the attic o f his condominium. One
of these consisted of two equal lengths of
alumi num foil fed with tuned feeders made

out of a good grade of twinlead . Another of
his antennas was a tuned doublet with the
ends of the wires bent around to fit the avail­
able space. NF0R has worked into Au stralia
wi th 5 Watts of rfoutput using one of his attic
antennas.

You should Iry out many different antenna
systems unti l you find ones that will work
well in your part icular location. Get them up
in the a ir as high as possible! I hope that this
article will help you design, build, and use the
best ORP antenna farm that your space will
permit . •
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Lu....·rTll't E. MaciOlUki WA2A1Q

303 South VrTnlOllI A'Y'Tlur
Royal (hI/.; MI48()(j7

The Cellular
Phony Antenna

Okay, okay, it 's a little bit vain to want a
two-meter mobile antenna that looks like it 's hooked
up to a cellular phone-but this way you save $1200.

,

I f you live in a U. S. metropolitan area,
you' ve probably heard of "cellular tele­

phone." Most cars that have cellular te le­
phones sport a small black antenna with a
" curly Q" phasing coil in the center . Mobile
phones have been around for years, but th is
funny liule ante nna has become a status syrn­
bel. " Yuppie phone " is its nickname around
these parts .

Well . no need to fret. No need to spend
$1.200 for a cellula r telephone . Your tru sty
2-meter rig has bee n autopatching you for
years. At the local z-way shop. I found out
that a couple of antennas have been sold to
people who have no intentions of having a
cellular phone, but simply wan t the antenna
as a status symbol. Let's combine the two and
create the ham rad io " ee llula r phony " anten­
na that you can usc on 2 meters .

Ad"anla~es

First , there is nothing like pulling up
along side a ce llula r- equipped Mercedes
2SOSL with your picku p truck sponing the
same cellular ante nna . II's almost like beep­
ers. Remember when only doctors had them?
Now the janitorial se rvices carry them .

The second reason for sporting one of these
antennas is that , if stolen. a cellula r phone is
d ifficult to get rid of s ince each one transmits
a unique serial-number identification. As
soon as the o wner reports it stolen. the ID is
locked out of the system and the phone is
useless . Ham gear aTKI CB rigs. however, can
easily be used by someone else. so thieves
will go after them. Also, some, if not most .
of the cel lular phones are locked into the
mounting bracke t ve ry securely . Conse­
quently . thieves will pass up the car with the
cellular antenna. This ma kes the " cellula r
phony" antenna attractive to the z-meter FM
mobile user.

Finally, this particula r antenna detaches at
its base. so going th rough the car wash
doe sn't damage it. And it is black . which
makes it almos t imposs ible to sec at night.
You should consider th is ante nna as your next
z-rncrcr FM mobile antenna.
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Oisad,-antll~t'S

Yes, there are a few minor OIleS , which I
will discuss. I want the neophyte ham to be
able to learn from thi s a rticle as we11 as have
fun , too. For you antenna purists, YIMl 'Il
claim less than unity gai n.

First , the antenna , bei ng less than a quarter
wave in length , actua lly becomes a load ed
qua rter wave. I do not have complex measur­
ing gcar to confi rm my claim. but the surface
area is virtually identical to a quarte r-wave
vertical. lis height is 16- . ....hich is a \'cry
good percentage of an 18-1 /2 " "full-length'

Photo A . The cellular phonv w lteflf/(/ . TOIaI
length is 16 inches fmm lip to endofhaw'.

quarter wave . Alter a ll , ha ms get good results
with 8-foot mobile antennas on the low bands
aTKI with stubby ducks on VHF and UHF .

Think of it in terms of an SO-meter vertical.
....hich should be about 66 feet high . The " cel­
lular phony " antenna is the same percentage
of a quarter wave that a 55 -1/2-foot vertical is
of the 66-fool vertical. Many hams usc ante n­
nas sho rter than that on 80 mete rs and have
excellent results.

Having a 16 - high antenna on a minivan
still gives you garage-door clearance. I have
field-tested the antenna on distant repeaters,
dead spots, and fringe areas and found no
difference from a quarter-wave antenna .

Thc second problem is swr bandwidth. I
found 1.4 : I sw r at 144 .00 and 148.00 MHz ,
with 1.2 : 1 at center band . Again , for you
antenna purists , it isn' t perfect. but it is total­
ly acceptable.

Other antennas I have used are flatter and
have greater bandwidth . The reason for this
is that a loaded shortened antenna will ex­
hibit narrower bandwith tha n a full quar­
tcr ..'..ave . The antenna did not exhibit a I: I
" perfect " match because shorte ned antennas
exhibit a 10v.'Cr fccdpoi nt impedance ; when
fed with 50-Ohm coax they cause standing
waves at the transmit ter , With 1.4 on the
band edges and 1.2 at cente r frequency ,
building a mat ching device is just not ....ortb
the trouble.

Finally. for a couple of dollars . you can
buy a BNC adapter , which allows usc o f the
antenna on most HTs. There also are adapters
available for Antenna Spec ialists and Mo­
to rola bases if yo u cu rrently are us ing one of
those but wis h 10 "upgrade" to a cel lula r
phony antenna .

~Iountin~ the Antenna

As you can sec from the pictu re. this anten­
na is roof-mounted. A 3/4 - hole mUM be
dril led into the roof using a ci rcu lar hole saw.
which can he purchased at the local hardw are
store for ab out $6. ORA Electronics (20 120
Plummer Street. PO Box 4029, Chatsworth
CA 9 13 13; 800-423-5336) also offers a



Purls
I bought the ant enna (culled the "high -end

cellular antenna mast'·) from O RA Electron­
ics . Other cellu lar antennas may not work
because different manufucrure rx vary their
designs. In add ition to the antenna. you' lI
need a base or an adapter. The three types of
bases mennoncx1 earlier arc listed in the parts
hsr along with the three adaprcr-, available.
Finally . you' ll need a PL -259 connecto r and a
UG - 174 reducer for the RG -58 cable . if you
don't a ll ready hav e them in your junk box . •

Parts List

5.50
1,80
1.10

40

5.00

10.75

18.00

23,60

Price

$19,00

Part Number

CMR·MT·311

CMR-488

ASA85

MTA94
TNC98
PL259
UG175

Item

High-end cellular
antenna mast

Cellular antenna mount

Cellular trunk-lip mount

Cellular window mount

Antenna adapter

Descript ion

Black polynoxo finish , for use with
any CMR series mounts or adapters
Standard 3/4 " hole mount with 16
feet of AG-SB coax, Iow-profile black
finish. Accepts all CMR·type antennas
Adjustable angle design, made of CMR·MT·540
stainless steel in black polynoxo un-
ish. Comes with 16 feet of RG-58
cable . Accepts all CMR-type antennas
Comes with 16 feet of RG·SB cable . CMA -MT-688
Accepts all CMR-type antennas
Antenna Specialist mount to
CMR antenna

Antenna adapter Motorola mount to CMA antenna
Adapter BNC to TNC For mounting antenna on HTs
Conventional PL-259 connector
Reducer for AG·SB coax

Allen setscrew. Now check your swr and
repeat the process if necessary .

My fin ished antenna me asured exactly J6
inches from the tip to the bottom of the T NC
connector afte r pruning . and the lowest swr
occu rred at 145.75 MHz. I a lso tried the
antenna on the 44O-MHz band : The swr was
about 1.3 : I across +W 10 450 MHz-nol as
good a performance as I would haw liked . I
suspect a high angle of radiat ion. but nev er­
theless the antenna can he used on 440 for
local or emergency communications.

trunk-lip mount and an interesting new win­
dow mount that clips onto the top of a rolled­
dow n window and is rolled into place when
the window is closed .

The antenna has a TNC connector at ill.
base. To adjust the antenna rod. loosen the
Allen setscrew (located at the top of the co n­
nector) 10 remove the antenna . and the n
shorten the ante nna 10 the required frequen­
cy. I had 10 remove about an inch from the
antenna. Thi s may vary in your applicat ion.
due 10 such variables as type of mount or
mounting position on the vehicle.

Pruning the Antenna

The our -of-the-box sta rti ng point showed
the lowest swr at 142 MHz. That means that
virtually whatever variation you choose , you
should he able to prune the ante nna to fre­
quency . Like othe r quarter-wave antennas. a
114~ cut resulted in moving the lowest swr
higher by I ~fHz . After mounting the ant en­
na . simply tunc it by pruning uto obtain the
lowest vwr at 146.00 MHz. By using a syn­
thcsized rig. you can ma ke plots of frequency
versus swr and watch the antenna fall into
place.

The best way to prune the antenna is 10
carefully scrape the black plastic coaling off
the antenna rod with a knife so that the Allen
screw makes good connection wirh the rod .
Usc a t ria ngular file 10make a groove around
the bare antenna roo , then snap the excess rod
off with a pa ir of pliers . Reinstal l the antenna
rod on the T NC connector and t ighten the

THE Short Wave Listener FOR ~ 'l-.#-
RECEPTION OF MORSE CODE & :-\.<:>'?-~~'"
RADIO TELETYPE SIGNALS. o~'<;~OJ

-.}O ~'I>'~

01''00..,t: LEARN
~'C-.)~ ' MORSE CODE

~-<-,<-'?' THE RIGHT WAY
0'i" WITH THE

Morse Coach.
$4995

Plug the SWl cartridge in to your Commodore " 64" Expan sio n Port , connect a
shortwave radio and you'll be watching text readout from weather sta tions,
news services, ships and HAM rad io operators all over the world. A Whol e
new use for your home computer. The SWl contains both program in
ADM and radio interface ci rcuit 10 copy Morse code and all
speeds/shifts o f rad io teret vpe. Plu s the on screen tuning
indicators mean you never have to take your eyes off the video
for perfect tuning. Housed in a small 3"x2·1!2"x718" ~

enclosure, wit h speaker inlout and practice hand key ~{,,\o
jacks, it needs no other computer connection or \~ ~\G

power supply. Unsh ift on space, word wrap Of(o.7J ~\j
around , real lime clock, and keyword o r \>-1, ooJ
manual print er cont ro l for permanent _,O'i ':vG
paper copy, so that you won't miss a \~\- ~{" I>-
single b it o f the action. For about 0 <;J'3 A complete Morse code tutor in a convent-
the price of another "Pac-Zapper' ent plug-in cartridge for your ccmmooore
game, you can lie into the a "64." The Morse Coach means business. It's
exc iting world of dig ital no t a toy program or a simple random code gen·
com":lunlcation with ~ erator. OriglOally developed JOlO tly by Mlcrolog and
the Mlcrolog SWl. a several government agenc ies experienced in Morse tn-
S etru cnon. Four years of ex tensive service prove Irs t he64 t; Quickest way 10 Morse proficiency.The method works! You start f rom absolutely no

know ledge 01 Morse, progress through the alphanumeric symbols, and on 10 any speed
r~ oesfrec. The " alphabet" part of the program Introduces new Characters and plots the progress

~
'-.~ on a bar-chart. The speeortest section correlates the mout . analyzes mistakes and crevices a
..., printout 01 the enervetsxeet results on your Commodore screen or printer. As a bonus, it also boosts

typing sk ill. You 've never seen any tape or program do that! In fac t, there's never been a system so
thorough, so et ttcrent and so effect ive as the Mlcrolog Morse Coach.
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Danny J. Conner KD5UJ
J13M~JAmiJ

Carencro U 70510

Weatherproofed
Antennas

KD5UJ shows you how to keep
the elements out ofyour elements.

connecting the feedline to the antenna. If you
are using UHF connectors (PL-259 , SO­
239) , then you need 10 get a tube of clear (not
white) silico ne heat-sink compound (Z5 com­
pound). Fill the hole in the fema le side of the
connector with this compound .

Screw on the ma le side of the connector
until it 's hand tight. Then use a pai r of chan­
nel-lock pliers jo tum the connector an extra
114 tum . Be careful, since you can damage
the connector by over-torquing . If you are
using Ncsryle connectors, do not put silicone
in them! They have no free space insidethem ,
so using silicone can cause damage or distor­
tion. Clean any excess silicone off the cable
and connector.

After connecting the feedline to the anten­
na, you will need to waterproof it . Stan with a
good-quality electrical tape such as Scotch
88T . Tape: the connector, overlapping the
layers at least 50 percent of the tape thick­
ness , and conti nue taping down the cable
appro ximately 4-6 inches past the connector.

Next, libe rally coat the taped connector
with Scotch Kote"'-don ' t use commercial
antenna wrap, as it is messy and hard to
apply and yoo can' t be sure there are no
cracks or air bubbles in it. Allow the Scotch
Kote to dry about 10-15 minutes, then re-

tape the connector and again
coat it with the Scotch Kate . This
substance won't come ofT, and
the bener you tape and Scotch
Kote your antenna, the longer it
will last.

If you're building wire anten­
nas , you should tape and Scotch
Kote the poi nt where your feed­
line connects to the legs of the
dipole , vee, or slope r.

After mounting or remounting
yoor antenna , you shou ld be able
to sit back and enjoy yoor antenna
syste m . The only maintenance I
woold suggest, for those .....hose
installations permit, would be to
liberally spray the antenna with
CRe 2-26 approximately every
six months. This will ensure pro­
rection from corrosion and help
maintai n electrical continuity be­
tween the sections. •

o
5 ,' 4

II .l{S" lij
- ------

Fig. I. Installation ofa PL-259 connector.

the connector cools, solder the center con­
duetor to!heconnectorbody . Use anobmme­
ter on its highest scale (R x 10 ,000 or hig her)
ro ensure that nocominuity exists between the
center conductor and the shield .

Ifyou are repairing an existing install at ion,
perform the res istance check on your feedline
to determine if replacement is necessary .
Make sure bot h ends of the feed line are dis­
connected prio r to pe rforming the check .

If you' re rebuilding an antenna, you will
need some 2ID-grit wet/dry sandpaper to
clean off the corrosion. For a good electri­
cal connection take extra care where sec­
lions of the antenna connect . Soak all hard­
ware in WD40 and clean it with a wire brush .
Replace any pieces that show e xcess ive
corrosion.

After cleaning the old antenna, or prior to
putting the new one together, you will need to
protect it from corrosion (and fro m icing
over, for those living in the winte r wonder­
land s). To do this, saturate the antenna with
C Re 2-26 or another similar product and
allow it 10 dry for about an hour prio r to
assembly . After assembling the antenna , re­
spray it liberally with the C RC 2-26.

The next step is by far the most important .
This is where most antenna failures occur-

, Yl"•

M o st amateurs experience recurring
problems with thei r antenna systems .

Every summer most of us are pulling our
antennas down because they're I'IOt working
properly. By following the procedure which
follows, you can eliminate th is yearly ritua l.

Wh ere I work , technicia ns provide com­
munications for the oil indu st ry both on- and
o ffsho re. It's not unusual for an antenna sys­
tem that we put out on an offshore platform to
operate successfully for more than three
years without requiring any maintenance .

These repair/installation instructions as­
sume that you 're working on an aluminum
antenna that requires assembly, such as a
beam or a vertical . (Some of these sugges­
tions will be helpful when wo rki ng with wire
antennas also.) If you 're dealing with a new
installation , the firs t thing you need to do is
install the connector on the feedline . Since
most amateur antennas require UHF connec­
to rs and most amateu rs use coaxial cable,
your insta llation wi ll make use of PL-259
connectors.

Strip 1-1/8" of outer insulat ion off the ca­
ble (see Fig. I), be ing eareful not to nick the
braid. Tin the braid, but don't overheat it.
Overheating will make the insulation bubble
out, making soldering to the connector diffi­
cult. After it is cool to the touch ,
use a sharp knife and strip the
braid and inner insulation off,
leaving approx imately 3/8 " of
braid exposed. Be careful not to
nic k the cente r conductor. T in the
cente r conductor and slide the
coupli ng ring o nto the cable .
Screw the connector hody onto
the cable, be ing careful not to
damage the outer insula tion .

At this po int , trim the center
conductor even with the end of
the connector body. If your con­
nector body is chrome-plated .
use a knife to scrape around each
hole to get a smooth solder flow .
If it's s ilver-plated (dull s ilver),
scraping isn't necessary .

Solder the bra id to the connec­
tor body through the holes on the
connector body . (Be sure solder
d rops through the holes.) After
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Brad 11lompWfl
n WaftlwmStrut

MOWlu rd MA 01754

Tube Terror
Will the vacuum tube thermionic generator

change the world as we know it? Probably not.

The chill of the gnny concrete floor
against the side o f my face roused me to

consciousness. I was lying, I g radually real­
ized . on my s ide in a dimly lit place .

M y knuckles brushed against metal as
I sal up . An arm ' s reach away , a steel
beam protruded vertically from the floor .
A dust-coaled cardboard canon sat next to
the beam.

I looked around . I was in a warehouse.
I discovered . the largest warehouse I had
eve r seen. The aisle I was in van ished in the
dimly lit distance . bounded on either side by
row after row of cartons resting on steel
shelving.

I looked up. The ncarby steel beam went
up and up. d isappeari ng into a smoky
haze . I could n't sec the ce iling, the source of
the dim light . or the tops of the slac ks of
canons.

There wa.. writing on the canons , I no­
t iced . The closest one read " IB3-GT";
across the a isle , another canon read " IDS­
GT ," Vacuum tubes? What was I doing in a
warehouse full of vacuum tubes?

I became aware of a shadowy, robed figure
standing a few yards away. " Who are you? "
I muttered. " And what am I doing here? "

The figure lifted an ann and a bony hand
protruded from the sleeve of the moe , " I am
the Spirit Of Radio and yoo are in the Ware­
house Of Tubes Past. Before yoo can leave,
you must find an application for every tube in
the warehouse. "

A rising tide of panic gripped me . " You

can' t be se rious-nobody designs with lubes
•• d , . .mese ays:

"You must or you will never leave." the
spect ral fig ure whispered . The hood fell
away and , Instead of a face , I saw the sc reen
of a cathode-ray lube bearing the image of
Lee Def-orest . inventor of the triode .

" Before you can
leave, you must

find an application
for every tube in
the warehouse."

I gasped and ran--down the a isle past the
2CY5s,Ibc 3V4s, Ihe 5U4-GBs, the 6A7s­
chased by the shadowy figure . A protruding
canon of 6L6s tripped me and I fell head­
long , , . thc floor melted beneath me .. . .

I woke up on the sofa , an opened copy of
the 1957 RCA Tube Manual resting on my
chest. It was j ust a bad dream .

•••••
What fo llows is probably the last con­

ceivable application of the vacuum tube.
Certainly. a ll the obvious uses fo r tubes
have been exploited . Why , once upon a
time, cleve r people hui lt transmtncrs and

receivers and even computers using vacuum
tubes!

But it occurred 10 me thai a lube is more
than just an ampl ifier, an oscillator, or a
rectifier. It's also a power source.

A number of years ago , a device called the
"thermionic conven er" was invented , It
consisted of a source of electrons and a col­
lector, The electron source was made of an
element thai " boiled off ' e lectrons when
heal was applied . The collector gathered the
electrons and delivered them to the c ircuit 10

be powered.
The heat source. as I recall , could be any­

thing from a solar collector to waste heal
from an indust r ial engine as long as the
source 's temperatu re was 800 degrees Kelvin
(or greater) for reasons of efficiency.

Okay, so whar's a vacuum tube hut a source
of e lectrons and a collector, all neatl y pack­
aged in an easy-to-use fonn-with a buill-in
pilot light, even?

I dragged oUI a c ar ton of lubes and
rummaged through them until I found a 6W4­
GT, a televis ion damper diode. The trans­
forme r j unk box yielded a lI7-1O-6.3 -volt
filament transformer and , with the aid of
some clip leads, I breadboarded the circuit
of Fig. I.

I wai ted impatiently fo r the 6W4 10 wann
up . and attached a dig ital voltmeter, The
open-ci rcuit voltage delivered by the tube
measured 3, 35 vo lts po larized as shown
(plate negative , cathode positive) , Remem­
ber, the tube ' s plate is acting as an clcc -

• •
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Fig . 2. The second circuit-:- ,0023 %efficient. Fig. 3. The ac fXJWPNm delay circuit.



tron "collector and he nce has a negat ive
charge.

Under a 4 .7k -O hm load . (he output m ilage
saggcd to OA7 volts. .... hich corres po nds to an
output current of a smashing 100 microam­
peres. Clearly . we 're not going to put Boston
Edison out of bu~ ines s!

Whi le the output from the 6\\'4 was pure
direct current. the tube 's internal impedance
is quite high relat ive to a mo re conventional
source. and 6O·Hc rtz noise pickup occurred
with my clip-lead lavhup. Capacitor Cl acts
a~ a noise by pass and reservoir capac uor.

For my next experime nt. I se lected a pai r of
6A L5 du odiodcx and connected the diode
sections in se ries to obta in 3.2 volts open-cit­
cuit (0.8 volt-, fro m each d iode sect ion) and
190 microamperes short -circuit cu rrent . Un­
der a 19.2k-Ohm load , the circuir's Olllput
voltages dropped to a mea~ly 1.3 volts . Sec
Fig . 2 for the ci rcuit schematic.

No analys is of any power source would be
complete without a look at the circu it's cffi­
cicncy. One 6A L5 draws 0 .3 Amperes of
heater cur rent at 6 .3 volts or 1.89 Walls . T\\'O
6A L5~ consume 3 .78 wans and deliver 88
nncrowans for an efficiency of. . .0.0023
percent!

. ace
,- ---~.

. =••~

The RC-850 Repeater Controller .. .
when only the best will do.

With an RC-850 controller, your repeater becomes tully remotely programmable ­
command codes. timers. autofiat numbers. 10 and tail messages ... virtually every para,
meter can be easily changed. Touch-Tone programming from your radio Of the phone with
synthesized voice confirmation,

The patch supports local and radio-linked remote phone lines, so you can extend your
patch coverage to mafcn your RF ccveraqe. Now you can have a full featured patch even
il you can't get a phone bne at your site. The 250 autodlal slots meet everyone's needs.
with up to 35 digi t stOfage tor MC~'Sprint .

The eess-io-cse mailbox lets you include phone numbers. times, Of IrequenOes as
parts of messages. And irs so smart, it"lleaye you a message if you miss a reverse patch
Of an alarm.

$elective call capabilities range from two-tone 10 numenc display paging. so you'.
always be ayailable. And its VOiCe response melering continuously stores low and high
readings - so you can hod out how ceo it gets, how high the reflected power reads . . , and
when.

Individual user access codes. With callsign readback, give you secure access to
selected functions to completely prevent horseplay.

Advanced Computer Controls oonlinues 10 lead the way in advanced repealer tBdW1ol­
ogy, changing ltIe lace 01 amateur repeaters every day . ACC conlrollers oNer users, control
operators, and SIIe managers features and tools to make operation more oonv&nlerll, useful.
and FUNI

The industry's top-of·\he-line controller - lor )'O(Il'" repealer.
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BUY - SELL - TRADE
ALL BRANDS NEW AND RECONDITIONED

VISA-MC
AM EX-OISC.

2356 Walsh Avenue
Santa Clara. CA 95051

..1 (408) 727-3330

advanced
computer
controls. inc.aee

WE'LL BUY YOUR EXTRA RIG
OR ENTIRE STATION

Call913/3B1-5900
DISCOUNT PRICES

SEND $2 FOR CATALOG
AND \NHOLESALE LIST

ASSOCIATED RADIO
80 12 CONSER BO X 4 3 27
OVERLAND PARK, KAN SAS 66204

" Two 6AL5s consume
3.78 Watts and

deliver 88 microwatts
for an efficiency of. .

0 .0023 percent! "

Is there any prac tica l usc for such a mi nis­
cule po we r source? Fig. 3 shows one idea.
The 6AX5-GT full -wave rect ifier duod iodc is
powered from a switched ac power line . A~

the 6AXS wa rms up, its output voltage climbs
until it exceeds the tr igger voltage th reshold
(3 ,6 volts typical . 4 .3 volts ma xim um) o f one
section ofa 74Cl 4 CMOS he x Schmitt trig­
ger lC.

The 74CI4 ' s output is thus t ime-delayed
fro m the initial applicatio n of ac to the
6AXS' s hea ter c ircuit. Under no-load condi­
tions. (he 6AX5 delivers approximately 5
vol ts, and diode D I is incorporated IU prevent
overst ressi ng U I in case a figurat ively " hot"
6AX5 is plugged in. If the reverse leakage
current of DI is e xcessive. you may wish to
add a I-megohm resistor from the j unction of
0 1 and C! to ground.

If you'd like to experiment further , try us ­
ing gr tddcd tubes as th ermi onic power
so urces by tying all grids to the pla te for
ma ximum electron collect ion. Sec what hap­
pen.. whe n a g rid is connected to the tube ' s
cathode instead of the plate (excuse me, the
collector) .

There you have it , Arguably , the "vacuum
tube thermionic power source" is the world 's
Ie"S( efficient generator. Keep it in mi nd ,
though , j ust in case you eve r lind yoursel f
locked in a warehouse full of tubes with a
shadowy robed figure . •

"When You Buy, Say 73 "
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The Ducky Doctor
Heat-shrink tubing gives you

a flexible fix for your cracked rubber ducky.

•

W irh 144 -, 220- . a nd 440- MHz handle­
talk ies e njoying high po pularity , the

rubbe r-ducky a ntenna is much in demand. Ar
a recent local ham Ilea market. ar leasl half
the hams there had an HT -ccithe r clipped to
the belt, hanging out ora had: pocket. tucked
into a shin pocket . or grasped in the hand . In
all hut the lasl position . the rubber ducky
takes a lot of abuse as the weare r moves
about.

Now we all "now that rubber duckics
arc flexible . One rubbcr-duckv vendor at
the Ilea market put a 90 ° bend in o ne ducky
to demonstrate its flexib ility and ability to
snap hack 10 a vertical posit ion. Thi s is line

i

Phalli A. nu' _,hrink· /u/>illg fix is 0-1 111« ''''n'r
porlion ofrlw ruhhcr <llI<'h.
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and good for new rubbe r duckics. but afte r
seve ra l years the cove r ing becomes brit tle
and can crack.

My wi fe ' s (W6A NT) ru bber J udy
de ve loped s uch a crac k. a nd its eve r ­
inc reasi ng slze eventually caused some con­
cern. By the time the c rac k had encoded
about one-half inch . I could see the innards of
the ducky-a co il of wire wrapped on a foam
plastic core. I was concerned about: I) the
rubber-ducky wire breaking with continued
Ile xing , 2) moisture getti ng inside a nd caus­
ing a mismatch. and 3) the wire corroding
because of e \ posure to sa il a ir.

To pre vent these fhings from happening , I
had 10 repai r the c rack in a way that would : I)

Ph% B, A .\1,,/>/,.1' dll,./,;.I' with II shrink - /li ltingfix.

add strength to the rubber duc ky , 2) kee p
moisture out. 3) protect the wire , 4) retain the
tlcxi bilhy of the rubber duc ky. and 5) be a
pe rmonem fi x. I knew from experience that
ctcc rrtcat tape wou ld not add e noug h
strength-it wouldn' t withstand she abuse a
rubber ducky gets. Epoxy would seem to fit
most of the requirements. hut it's nOI fl exible
and might crack and fa lloff with use,

T he sol ution was to use a permanent sleeve
made o f sh rink tubing. a type o f plast ic tubing
thaI shrinks when heat is applied 10 it. It is
available at ma ny electronics stores, such as
Radio Shac k ( II 278- 1627) or Dic k Smith
Electron ics.

W6ANT' s rubber ducky with shr ink tubi ng
in place is shown in Photo A . T he shrink
tub ing is seen as the extra cover ing on the
lower pa n of the rubber duck y. It really
blends in well with the o rigi nal cover of the
antenna .

:\Iakin~ the Repair

I ) Measure thc largest diameter of the rub­
bcr ducky over which the tube must slide, On
my wife's rubber ducky , I slipped the tubing
over the top. since that is smaller than the
BNC connector.

2) Buy a piece of shrin k tubing just barely
large e nough to slip over this diamete r. The
tubing ca n shrink to approximately 50 % of its
o rig inal di amete r .

3) C ut a piece nfrhe tubing about one inch
longcr than is necessa ry to cover the c rack
(about one-ha lf inch in each d irect ion) .

4 ) Slip she tubing on the rubber ducky and
center it over the crack .

5 ) Apply hea t to the shr in" tubing .
6) w hen cool. verify the tight fit and the

added strength with fle xibility .
Applying heat is the t rick y pan . Years ago .

when I worked in a lab as a design e ng ineer, I
used a heal gun 10 shrink the tubing , A heal
gun looks a hair d ryer. Whe n you "pull the
t rigge r ," the element heats up a nd a small but
powerful fan blows hOI ai r out the front ,



The RC-85 Repeater Controller ...
the affordable controller for any repeater.
The RC·85 controller offers the high tech basics 01 repeater contrOl. Of

course. mucn of what we consider the 'basses" aren 't found anywhere else. at any
price. Remote programming lets you configure the operating characteristics of
your repeater, and change them at an y time - without a trip to the hill. Non-volatile
memory remembers your parameters. even alter a power loss.

Synthesized speech makes it easy fCH" users 10 interact with the repeater.
Commands are acknowledged, and informatiOn is avanabe to users, through
remotely programmable 10 . tail, and bulletin board messages. And since your
repeater talks, it's friendly and lun to use .

The patch includes ten emergency autodial numbers, and 190 user Ioadable
autootat slots, With toll restrict , "cover tone", and mere.

The remote base capability lets you connect a transceiver to your repeater,
fCH" remotely commanded linking to other repeaters and simplex channels. With
lull frequency contrOl! Frequency agile ~nking is invaluable in public service con­
muniCations .

There's even more , .. a talking e-meter so users can check how well they're
getting into the repeater, a site alarm for security. remote control logic outputs
for controlling other equipment at the site.

There's never been a better time to upgrade your repeater system with
ACC 's products, unmatched in the industry in quality, sophistiCation, and perfCH"'
mance. With well written, musnateo. easy to read manuals, training tapes, and
telephone support.

Please call CH" write now fCH" the rest ot me story 00 all our repeater products,
including controllers, digital voice storage units, and other Touch-Tone control
products.

You'll be Ql.AQ you did.

What did I have at home that would serve
the same purpose? Why the XYL's hair
dryer, of course. Forget it! A fter 15 minutes
with the dryer on high, the tubing had not
shrunk even one mill imeter! The air was j ust
not hot enough.

I thought about using a match , which might
work . but an open name would be too uncon­
trollable, One slip and the tubing and rubbe r
ducky might start to burn ,

Finally . from my junk box I pulled an old
heat ing element from an oven that I salvaged
many moons ago. It wass rated for 120 volts .
so 1 attached a line cord and moumed the
heater on a couple of metal shelf brackets to
keep it from burning the wo rkbench. As the
element began 10 glow . I held the end of the
rubber ducky with the shri nk tubing about an
inch from the glowing coil and rotated the
ducky continuously .

Rotation is very important- it a llows you
to shrink the tuhi ng evenly wh ile not over­
heating the rubber ducky , Within mi nutes,
the shrink tubing fit snugly against the ducky .
1unplugged the heating coil and let the ducky
cool about ten minutes.

Lacking an old oven heating element . you
could shrin k the tubing over an clement on an
electric stove or hot plate . Be careful not to
overhear the rest of the rubber ducky . The
end ncar the connector gets the most bending,
M> most repairs will probably be at that end of
the rubber ducky .

Other Fixes a nd Uses

The s t ub by d uc ky on my H T a lso
developed a crack. I used the same tech­
nique to fix it . The repa ired stubby ducky
is sho wn in Photo B. The shrink tubing half
cove rs the knu rled metal band . which is
above the black plast ic tube d irect ly above
the BNC connector. The BNC connector , as
well as the short black tube, unscrews to
mount the 518·wa\,e antenna that came
with the stubby ducky . This made slipping
the shrink tubing on easier than on the full­
size rubber ducky . Even with this shrink
tubing in place , the extent of the original r ip
is evident.

5/8-wa\'e and In-wave HT antennas have
a flexible match ing coil at the bottom.
The technique d escribed here co uld be
used to repair the covering on the match­
ing coi l, if needed . Fo r those who like to
bu i ld the ir o w n a nte nnas. coveri ng the
matchi ng coil with heat-shri nk tub ing will
provide protection and make the job look
professional .

Shrink tubing is available in different col­
ors. You might even decide to color-code
your rubber duckies-csay, blac k fo r 2 me­
ters , yellow fo r 1· 1/4 meters, and red for 3/4
meters. There would be no mistaking an ex­
tcnded 44O-MHz ducky for a 2-meter rubber
ducky if it had a color band of shrink tubing
around the base o r at the tip .

The two repaired duc kies have been in use
for about a year w ith no noticeable difference
in rad iatio n characteristics or any mechanical
problems . If you have an inj ured rubbe r
ducky , thi s fix will have your antenna up and
about in no time Oat. •

aee
advanced
computer
controls. inc .

2356 Walsh Avenue
Santa Clara, C A 9!>O5 1

.... 1.3 t .08) 727-3330
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Parr F~rrand
65 Ath~nOll A l'tnlU'

Nwhua NH 03060

Tuner Transformation
Make y our Heath SA·2500 antenna tuner truly automatic.

•

W hile I haven't heard of any finge rs
getting worn out from adj ust ing the

dials of an antenna tune r, the three-handed
balancing act il takes to get on the ai r is not
something llook forward to . The Heath SA­
2500 automatic antenna tuner loo ked like the
answer to more th an 20 years of t rying 10 use
one none-too-optimized antenna for all HF
bands. Just put a little power into it and lei it
find its own match.

Almost !
Probably to limit the a lready very complex

circuitry , the SA-2500, a lthough equipped
with a motor to drive the rotary inductor,
requires you to set up to 18 different preset
points on that coil, nominally two for each
band. Unlike some other designs , the tuner
does not use these presets as a start ing point to
find the opt imu m amount of inductance ; the
designers have relied on turning only the ca­
pacitors to find a match.

Although theoretically capable of match­
ing nea rly anything with irs high-pass-fil ­
ler type circuit, me SA-2500 has a tuning
range that is quite limited once a preset has
been set. And for absolutely no reason I can
think of , Heath has chosen to mount the 18
preset-control potentiometers on the main
circuit board . You have to remove eight lit­
lie screws from the top cabinet cover to get
to them.

Also. I can't unders tand why the circuit
won't let you set the inductor manually and
find the best match from there , If you go into
automatic , the roller coil j ust spi ns back 10 the
preset point .

In the case of my wi re ante nnas, I found
that daily varia tions (hot and cold, ice on
the trees) were affecting the system so that
the tuner could nor get an adequate match .
This was a real disappointment. Runn ing
a tuner without its top cover is poor prac­
t ice. and fiddling with those printed cir­
cuit controls makes a mockery of the au­
tomation electronics I spent a week as­
sembling.
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There are two obvious answers-ccuuing a
trap-door in the top cover or outboardi ng
the potentiometer ar ray , The fi rst is pret ­
ty c rude. Wh ile the second could ac tua lly
be worked via the 9-pin connection on the
back , the thought of a litt le box with nine
pots to turn was a bit much to take . Then , too,
there was the problem of how to watch D359 ,
the LED thai lights when you 've matched the
electronics wit h the roller inductor posi tion.

" Daily variations
were affecting the
system so that the

tuner could not get an
adequate match."

Severa l hours of staring at rhe schematic
and the manual's none-too-clear explanat ion
of the relevant c ircuit yielded an answe r. By
replac ing a single fixed resisto r with a remote
potentiometer , I could vary the range of all
the pots up or down, quickly and accurately.
j us t like a vernier. This , of course, voids the
wa rranty, but the unit can be restored to its
original condition easily ,

Say the original setting for doing 40 meters
on the ro lle rs was 12. As modified , the re­
mote potentiometer 's value would be set to
the same value as the original res istor. so the
setting re mai ns at 12 .

One fine day (probably the next day) you
won ' t be able 10 get a match at that setting . A
small adjustment of the remot e pot will vary
the sett ing up or down unutthings come into
resonance. Now the fi rst t ry will , of course ,
have to be experimental , but once you've
done it a few times. it w ill be nearly as auto­
matic as the tuner should have been .

Another nice feature is that after you

move the ra nge of all the settings , sett ing
things up on one band (at least in my case)
brought a ll the other setti ngs very close . I
was using the same ante nna (a small vee) on
all bands , so you may not notice this with
your se tup.

I would highly recommend usi ng a 10­
tum prec ision pol in th is application for ease
of adjustment and reproducible settings. Us­
ing the type with a shaft for a knob instead of
the screwdriver-adjust type makes things
much easier-and it's designed for heavier
usc. The one that I used (Bourns BP3S40S-I ·
l K] costs about $14. but Ilea markets and
junk boxes arc good sources since most peo­
ple have little usc for such pots . A 1k pot
should be used .

Similarly, the use of a turns-countin g d ial
makes things much more conve nient. This
device is made to match the pots . and general ­
ly can be found at flea markets attached to
some incomprehensible piece of junked test
equipment.

Remove resistor R452- it' s the 220-0hm
resistor on the left edge of the main c ircuit
board of the SA-25oo, when looking at the
unit from the from. Now SCi your IQ-turn pot
to 220 Ohms , using an ohm meter. Attach a
pair of shielded wires to thc points where
R452 used to be and run the wires out of the
cabinet to your to-turn put-one wi re to the
wiper connect ion, the other to the pin I end .
This would be pins I and 2 of the Bourns
control mentioned before ,

Of course, you should ground the braid
of thc sh ielded wi re near its end. If you
don ' t have two-conducto r sh ielded wire , use
two pieces of RG-174/U and ground both
shields. The length doesn't seem especia lly
c r it ica l. but since you're apt 10 have a lot
of rf floating around. try to keep it short. You
might be able 10 figu re out how 10 mou nt
the pot on the front panel . but I couldn't­
unless you .....ant to sacrifice use of the anten­
na switch.

I found there is plenty of room between the
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ACC's Digital Voice Recorder allows you to remotely record your voice over the
air. With digital storage in its huge memory array. PCM voice recording results in the
highest possible fidelity, so that you sound like you.

The voice mailbox gives your repeater users computet bullelln-board like capability.
from any raoc With mil: and Touch-Tone pad. Wilh messages stored in VOiCe. your
users dor"t need special gear to enjoy tile latest in communications technology, from
anywhere.

Your repeater's IDs and other messages can consist of remotely recorded DVR
ecce tracks. Which can provide information to your users - about your system. dub
meetings , special events. And you can make your repeater the mercnest around, With
holiday. birthday. and anniversary greetings. With its no compromise high qual!ty PCM
digital audio processing. even famous ceiebnnes can sound like they're at your repeater
site!

The DVR connects easily to your RC-850 or RC-85 controller. Or to your standalone
repea ter. And one DVR can support up to three repealers, 'or a cost effective instal­
lation .

The Digita l Voice Recorder is the neatesl lhing to happen to repealers since ACC's
repealer comrouers. Request our audio demonstration tape. so you can hear 'or your­
self.

l~ Jul , Ii 16'81
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GET A BIRD'S EYE VIEW
From GraITrak II '" and your IBM 1lI PC

~~~~

The Digital Voice Recorder
... lets your repeater speak your mind.
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" Using a coaxially
fed antenna

is not what I call
a solution!"

multiple-pin connecto rs and the chassis for
slipping wires. You rnay have to use nonnal
RFI measures on the wire (ferrite bead s and
capacitors), but I not iced no changes running
the full legal limit. You also might want to put
the potemiometer in some kind of box to
make it look nice .

Setting the dial 10 something appropriate ,
such as 5 if it 's a l -to-I Oscale, will give you a
reasonable frame of reference . To match the
res istance value , 2 .2 also would be a good
cho ice .

And that's it. If you don 't change anything ,
your settings will stay the same . You can
override the preset when you need to and still
preserve the automatic featu re . When you do ,
remember to turn the dial slowly and keep an
eye on the readout , since you don't-unde r
any circumstances-wam to let the inducto r
run against the stops .

A Few Xotes

While the manual doesn't spec ify it, com­
munication with Heath ind icates that the gray
multi-conductor cable coming from the sen­
so r assembly should be dressed away from
thc variable capacitors and placed fl at against
the rea r panel. Otherwise , due to the very
high voltages encountered. an arc can devel­
op from the capacitor 10 the cable, with disas­
trous results.

Heath also suggests that turning the amen­
na-sclcctor switch be done with a sharp ,
snapping motion , due to the flexing in the
168 shaft. Using a gradual motion may leave
the selector switch set in some in-between
position .

Finally, high-power rf and solid-state elec­
tro nics don't always mix too well , In my
case, I noticed that the tuner easily found a
match at low power, but as soon as I switched
10 high power , the motors ran continuously .
The Heath service consultant said he had
heard about this before but could offer no
solution. " Use a coaxially fed antenna " is
not what I call a solution!

The eas iest answer is to let the tuner fi nd
the match at low powe r and then switch into
manual mode, I was able to improve the
grounding (by using a resonant ground) , so
the problem went away. I also improved
the shie ld ing by scraping away the paint
around the cabinet sc rews wherever the two
halves of the cabinet came into contact with
the chassis.

With these provisos in mind , if you 're go­
ing to be chas ing DX up and down the fre­
qucncics. or even if you prefer just getting on
the air to fiddling with knobs, the SA-2500 is
a usefu l accessory at a price not much higher
than a manual tuner. •

" When You Buy, Say 73" 73 Amateur Radio • April, 1987 47



THE COMPLETE TEXT OF DOCKET 86-161 , THE FCC'S FINAL RULING ON NOVICE ENHANCEMENT

I

I . On ApnI18, 1 986 in'~lo_al pelili0n5forrule mall ing we adopledl Notic. oI
Propoaed Rule Mak ing (51 FR 1107.. May 6. 1986)(Novice) propo:irog 10ennam:.1tII privi­
leges authorized by IhI Nowica ImlllltJr operatof license. The enhanced priviIeQeI would be
in IhI HF 10 mel.., VHF 1 25 ........ and UHF 023 _fH bands with tr. n,mmer p"k
erovetopa power .....onwto'II of 200-. 2S wl1t:l and 5 W. 11$ reepectivety. w. propoMd II
.U1ho1ized....- rnc>OR lot 1ha VHF and UHF bIndI and er, ions AlA, F Ill and J3E lor
1tIe HF iWbbInd. W. at:o~Iad ontomoItoon on related iasues including 1tII number 01
QUlSfiorlt l(Ipiopoial' tor 1tII No¥Q operetor *""'" ..aminaTion. the numbotr 01 ¥OIu_
e.amir'Ieta (VEal reqUQd 10..opaI1y IdmlniIlar I No¥Q operalOf . u mination and what"...
• batt..- bl'l _ bel ,,~1tII rtOQUII_,,*and priyilegM 0I1t1e Tac:hnician operMor IIce..a
would be '*PIuI,More than 350 coo, . ......__ iliad. indudong lour nopIy co:xnmenTs.

2 . nwpr~ anftanced No¥Q<:'- priy,l.g..__ .""'oded to e:teate'l go"lII .....
in inIo amat... radio 10 "y _ 1ha ho:ltlby and -..nee Itvough its fIwe her
Iiotnsing structu... In _ way. the IicenIing _ .....:>ukl .........,.more rasp;IflSi'va 101tIe
.-dI and <laW. of ChI __ COITIfIlUfIiIy Tn. 0Iher propoa" and quast __gener., reIaled 10.....0;:0' '" on Mow::e .... """ Of to1tII1NIsicIio9ftsiIlg proc:edul'es

C ,.,.nll

3. More than 8ll'lll oIlhIcommeo......aupported 1tII ptOpOAl. They t ,E • •, d _--.oed
NovioI opar II .... .....:>ukl artrlCf and _ more perlOfli in 1tII -..;e,e, In _bOo"
manulact and~ of ..-.adioaquipl...l1 said !hey hopad it would curb the
... of opar a and COI'lIIIQI*W CIIdo.1g'- 01 aquipmalll. The "'ItO" COOlClll" in lila
_~w. 11\II • • , pn.,1, QlI" could climiniIIl the no..r-Ior Now;:e 01*....... to

l4'9'a:ta to I hogher oper tioI<-. Alao llIbi«:lad 10 w. 1UltoOnzong pre:enl No:Mct and
Tac:mo:oan operalOf1; Iioar anyldddlOflli pri\oil l gas 'MIIIouI requirirog _10 quaIoIy by
turtroar .._oon

• The commeo'II I..-..:t'.I*idlflg Novice ........lOf HF 10..- ..i'iIagM 10 28 .1- 28 5
"1Hz. The tnMmational B, '"' ProfId. thl Intemaloonel NnaTew R.:tro Union and Olhar
_ .....a __ COIiCIlflld 11\II auch WlIq)IIASion eoutd joIopwdID 1tIe...-..-of 1tIe
__ be-.1yIIIom. They b I o«IlhaJ .........r IIII1IIftIIn _ oountroIS.....:>ukl be
Clfivan to tr on bMcon IyIIIom~ on Ofdaf 10 avoid cooogestiOf, CII-.d by an
onfIux oI t_ with NovooI and TachniciII'I COnIroi oPIfII<:n. The AmenCIn Radio Raley
lHgo• • lno:, (ARRl) _ad. ho ' .11,thallmlllluf operlt<:n tradrhonally obMnm "'*'ntary
operlt'ng ....tncl_ when _ I Il ry lor ChI proIIl:1ion of .....-saIy beI.lcill operalions
hk'lhe be.:onayttem.

S. The NotICl of P,o ~_ Rule Mlk ong '" _ proceedtng proposed !haT Nowica control
oper8tOQbe 11IIhOnzad prlrilgls ,n tl'ollnt,... VHF 1,2S meter band. The comrnarmoge......at­
Iy lUppOI'fed thil proposal baclUII ~ would prov;de 1 common "-"''ll ground lor .­
emllleu, operllOQ 10..- e .perian<:ld operltOQ, I" corTIIl"OfHlt'ng on our stellment tMl _
..... not I,nalize thil l1pec:t unI~ certa'n ,elaled Illoc:aloon matters for lhe 216-225 "1Hz band
. ... resolved. ARRl $.lid thll tM proceeding has no connectIOn WJIh II'equency AlIoCItion
decision•. It lI.led I"-llhe inc:lution at Novo:e operalor prMleges on . band lI,e ltdy • ••ilabIe

10 the Amal.... ' ..Mea would not I fflC1 futu'. aIlocalion _is-ions.
6, Richlrd S . MOS8IIOn Ind other comment... poinled OUl ltlal lhe proposed UHF 0.23

meter Novice ope,.tor pr,"'leges _ ,anot in kea?"9 w,th the ARRl voIunlary band plan. In rtl
.epIy commenll, ARRl llCknowledged lila discr~ancy and requested lhe s ubba nd be I I
1210-12'95 "1Hz wher. repeater ope,ation iI cond ucted, Also menhoned In the commenls
..as I pot,nllal biologicll h. llI'd 10 thl operator of e $la lion t'ansmitting in this frequ.ncy
range,

1. Th. comme"ll I.vored .U ,miaslOfl model in me VHF and UHF bands SO Novlca
operato" could communlc.te usi ng modern technology. Oissa tis laetion with the telegraphy
only privileges wes blemed I I a ma)Ol' cau,& of Novice operalors dropp<ng out 01th, Amat&u,
..",ic,. Although moat eomm,nll'l I. YOI'ed l,m'ling Novice operalo~ to emisslons AlA. Fl B
and J 3E i" th, 10 mil.. eubblnd, I IfW commenters urged aulhorizalion of &miss lon A3E.
SM othe' comme"I." conlide,lId sny HF &m"'ion privileges 10.- NovICe ope'ijlO" beyond
AlA as. dlS'ncentive to upgrad,ng. In ill reply comments, ARRl sald ltlat M han<:ld privi­
lege:; in the hm;tlld "equency bandl proposed would oper.ta as an inoentive lor NovICfl
operalOQ 10 upg'ad', About S\lI of the com""nll"-. appr....nsi.. lhal Novice operalor
Illep1lony p,;.,lleges in thll0 meIer band could enrect unlawfuloperalors lrom thl nea rby 11
meter band

8. Novice GPI'aIOQ -. " ked '0 comment on "'" proposal 10 ~mt1 their Slaliorno 10 tow
transm,tter polW1tr wh'le higher class operalors could t'lnImt1 on lhe same II'eque ncie'lo with
hogh power. Thlcom_ s Illtlid ItIat "'ia; would pIac. Novic. operaled tow power Ilalionlll
I d.."nct dllldvlntaga . 11 was also auggl5ted ttwlt II atallOnS tr.nsmitting on ChI Novioa
subblndI be ....trlClad to tow power tt w. noted lhal hoghfH da$s <lpe.at<:n would lou
. ...I'ng pm I,,,,,, " lI>lt 1PP"000h _.lIken,

9 TI'oI comments gener..., COIICurTlld tI\It 1tIe topies on lhe N<Mce operalor wntten
• •a"""",..... aI'>oulll correepond 10 ChI pr,. IllI" autholized They hIvored incrtOlSing .x~

tllloon E""""" 2 10 30~I_ or -.. to SO _tions The /89IIIlId concern w. _
EIamanI 21hould no! be~ d,fficuIt .10 diaoou.aga.1S " C01M"lI

10. T""'Y-ona percent of The comme.... dllCuaaed ARRl', "'QUISt lor I'WO adn,;,oiatefing
...._ !VE') Soma~ ol1tll c:omrn,,,ts atI1Id that ChI one VE~I

IIIOuld be c:om * II more 001'......'. and leu stressful"" beginnefI . About S'IIo
of !he e:oo,."",,,, n:ludong AARl'l dosagrMd and IIfCI thai enhanI;ed pr;v~ tor
No¥oc:e ""'"" .... , ,Wi( I'll(! 1 1IO:Ofld &do•• III .Ii VE 10 nwiomo.z. 1tIe ""1Iohood of
• • amonIIIIIIn "IUd Anothar ~ 01 "'" coo' acoo,.,....oded that ChI ".-.oM be
P'IPI"'d and Idonoo 1'lrtOJ undat 1tII vo:a..on- e o:oordonat<:w (VEq aystem. ARRl
•• ~ _, _1(Ipi0«ll '-1'.. d would .crl.' ChI burden on 1tIevee System and rtOdI.ce
therT' *'01••........-

1 I . <:ornn.... __ rwqo_ on oonflNng The _ ..aminaIion tor ChI Tec:hnraan

____ to:ar-. 10 ChI ..... 11"'" authonlId by 11.-: loa<-. Gordon w..... WI __
opar.... _ , _ IhaJ auch 1 o;hangI would .-0- inIIf'uc*Irs to tTaon students

~ tor 1tII Tac:mo:oan Of*1IOI to:ar-. mono ttooroughIy in relevant VHF and UHF
1I:lprCS. Anothar la.tI on ChI OOO'.'lIOoIS was thai ;III(l{her , xanlinaJion If ,-'
.....:>ukle:oo.~ ItIa .xamonatoon ..oe III

- -
12 TI'oI ..~ of~prf.~ tor NcMoce opar_ has..--y stimuIIdad
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growt!l int"'~. ' n FV 1988, neatly 2 1.000 new pe<'SO<IS ....t.red tile Amateur ic:e. ...
irC_oA20,7S'IIo_ FV 1985 . McQthaIl19,OOOb<tcarr4 Noviceoperl'on, F~.

the number 01 lie_dropping oul ollhe Amateur S8fW:e rlec...~ by 15. 1~ duringl'"
_.,.nod,We~I"- .... cIeat indlocalOrSthaIdIanges in !he_I')' ......~ .............

13 , In ilt pl'op<)NI ~d1nglhe I ,~ _ band(VHf'), the ARRl <.q.-MocltMI NlNQOt
b.- poIfJflIlMd ... 01 tile band 220-225 MHl _ all -eee 8Ild data modeII. Inelud,,'lll , .
dillle'a", lIPhy WIlli. power fi"'" (II 2S watts output. 1-lowtMtr. • asked ltIld te9Nlet operatoon
by IYlioni ke<lHd or COl~joAlod by NoW;ee not be p.""ille<l, i.I.' f<kMot sognal could be
~.........nedby. repM bu( •~ ........ _ coukl not spotlSOI' ... be Ihe UUSTW 01_
n-.. oomrn.tlI$ ••_celOid Nt II'l VHF pno,je""elor NlMotope<alOtS In our _ . VHF
prr. 'III" lot NooiOM-..._Ie .... ~ind (II il ....... thaI is M«1Iid lor --.10tlO"ilMI<»
in the hobby 8Ild MIhe ............__ !hem lO""lI/'ICfI to _ higher~el.,. To
tr.-end_"'~~ 222, 10--223,91 101Hz Ior..- byNlMotopwMorS. Thot
kloon in~ ....Ih >'OIunlary band ...... ..,. operaloon on I'fIJIU* in(Iul .,..,
......~. NooiOM may not be licelllli . c:ontrel opon""",. or _ of the ..
pulerS n.-... PI""'C No¥a ........ """"10 opeI'atIlwrtl'l those rn<:>dft _ ~ 10
u- ..... ollQltlM ancllO~ ,"II mortIl",*..oo::ed~_ For ••ampIe,

~ beklw 222 MHz typQIy UMclIor 1TlOOl'Obounc:e. ptnP'Ig"'O'I beICCO.-.'II
conIroi~ _ 9"' ..-,~ '" by IIITIateuts willi more lOp.. ... _

14 W. egrN ..... It.- CXIi'"'''_' _ the UHF 0 23 meter SUbband shlIuId be •
1270-129$ MIU 10"" NlMot 01*_110 gMll"P"'l8Iooe willi repeaIef' operMiol. Looo
tr~~ Mot olCOl JlOlatoon oA suitabIIt safety p"ec;;IIuUon inlormatoon ... the ....-..
r8dio In c hoN • • aminMoon topio;:t should ........ \I'IaI NoW:e apotrators _ not ........
It..,......, n.u..__ 1ilItI'lOrinOIN~. 1270-1295 1,lH.l .. NQl os : J

1S nw ptCIIpeCtof _ to !he 10 _ beacon s'(S1eme .poelSed on coo,.... ,rs
• specl..... and may _ ,. I COIiCIl" . gwen 1tIe reco<d 01 _ opIIillOo. in
a:lhel'Ii to woIuntIry ......~~. Mcoeo. ... ChI low~ Iimil prDPOM'd tor __wi\tI
~ control aperllOf4; ahouId WII5Iy lI>lt COIiCIl" . Thus. tI "'- noll aIIoo'd I _ noll to
gotorwlrd ,

16. h • e¥IdInIItonl1tle coo, . ....rs IhIl mono .. ' ion modes ... art,.,;I more~
operllOQ 10Ihi AmIl...--.ice,He S.e r...... II'equenc:y ranges in owtIoc/llO'" troenllhould
ptOVIde ChI ptoper dIgrM 01~ 10 11'1II NcMoce operalOQ .....:>ukl SIll IIIw WI
ino;enliweloupgrldllo higher operl\Ol' Iice.-. Thus. digllal and.mQd 11'1 p'>oo'y prMlegeI
on Ihi 10 ........ bind awe.-lllP'OP"iIle and ... beI~.

11. We oonlln\lllO belilvein power res1ficlions lot NovlOl! $eC;l1Qn$ in 1tII.-bIndI. The
reslncllOnlO'" Idd 1 I.,., ,,... inc:entJVIIO upgrldl1tle class 01 license. Abo. bee., ollhl
Iessef • •~ NoW;e operllOQ .... more . kely unintentionally 10 ca irlt~·

e nee , Reduaod power W111111p hmillhle.teot 01 any inte<1e<ence
16 wnen Ihi~ 01 eny oper.lor 1_.- eIUS I re modil>ed. 1tII qu.lilOCllfoon

' IqUlf.......lSlhould be _osed lICCOl'dingly.The Novice operltor Iieense wntten • • em'nat_
Ellmenl2 .. bill<! upon Ie~ephyIllllOl1 operlllOl1 . We bejieYe lhe "Iminabon ShOuld be
broader>&d in soape comme,*,rete witt, enh.anc«f Noyice operator prMleges , We $hall
1""',Ior. require I n lddil_1I 10 q(llShons lor I I00ai of 30 10 make the SC(lpI 01 Element 2
lPIl'OIl""le 10 the new prl. '!egft, wilhOut c'lIIhng I s;gnificlnl detfH,ent 10 polentill NoyOCI
operetor . um'''''1

19. W. w," IJOpl rul.. SO Ihll two VEs w," po-epa'e and Idministe< Novic. ope'llor
,umln't,onl , AlthOugh there ma y be lsoIated ar.aI whe'. locating two VEs may be d,fficull.
the added I-lIflfl',la 'd would be tu,t,fied. Ther. arelegel a nd practicalproblem: which p.....nl
pI. cing Novic, oparllor ••I minlbonl unde, tha VECSystem. Additionally, 10 incorporl l"hil
work into the VEC '\'111m would nearly doubla the wa,ldoad and expense lor the voIunlfHIrs
ope'aling Ihat ' Yltem. W. will accord<ngly adopt tne Iwo VE prooodu ,e a nd r,fllC1 lhal
requirem,nlln I _0SId Form IH O, Applicat ion lor Amallur Radio Statio" aodIor Ope'llor
l oc.n..

20 , In I reil led luUol, Novoc. ope,ato" may not be upgred,ng 10 Technicie n operetor
beCI\iM Ihi contant 01 Elerrolot 3 ,equi,.. th.m to also be knowladgeable a bovT G,neral
cle.. ope.alor pIi.i.l. TIlia. lhe only insllnoe In the operalor licens, proot'...ion where
lhe IPIllicanl mUll no! only know the mata.ial lor Ihe operalor priv,leges thetw,~ belUlhori.zed
II Ihi nexl alep (Techniciall). but Ilao mU$l know 1IIe material lor tM next higher Il~
(Ga<-al). TO requi any applicant 10 be knowledgeable abool p,;.,iIeges which the lICense
does no! aulhoru: 'noonI<Sl.'" Ind I burGIn upon applicanl$. adminillering VEl Ind
inl truc:tors , To resolve ".. problem. we Wla ..parale Element 3 inlo lwo~. TechnICian
operalOf~I_ ... be placed in10In EIenIanl 3(AI VEC q..-rion pool and GenfHaI dan
qUlltiOnl w,. be'placed ''''0 an Elemen1 3(B) VEe q(llStion pool. It would be limety 10II• • "'.
ll:1ion It thol juncfur.1or I'WO ' ......... Fnt TheveC'I_ have 10reviM Elemant3.I fISUIt
01 this ac:oon in Otdat 10__ of ~I 'l'iI$liQRs 10 EIemeflI 2 in CClnjunc;tron w~h

I'<1hWlcIod No'<IcI operalOf prnoilagM. Thel.e. tlley coulcI COIICUmHllly dMde lhe _ ....
ong Elemen1 3 /If.*IiOnIlnlO an EIamanI 3(A) and an E*-'! 3(BI as~. Second.
ChI applicaloon Ioml II baong ....-..d on Ofdaf 10 inl;ofporllll I)tOV$Ona lor NcMoce operltor
• •~ooncert~iCIOOn by I'WO Idniiioillanng VEIl. It C<>I*I be~....-..:ltoincludlo
man,ng bo. .. 1orE_ 3(A) and lore....- 3(B),

......-
21. All pr-.t Nowica and Tac:hnician operaIOtS will be MMonad 1tII.- p""'.. "..

wothOullddolooneI~ion . 110 ,_. we Wongty 'acoo," ,...t _ .. I I I 01 Novoce oper.-
lOt DI'lIIII ......... ,••".tl ~~ on ChI.- fIIQUil_ots beIonI USfng _ pn.,;.
leogaa . For ..ample.""" IIIOuld IIudy 1I'lI ....... in .- e ........ 2 tI\aI 10 ChI
anhanc:.,;l NowaoperlIOt pIT 11g.- _1Nlugh we will not ,equ;,.. 11.-: they bee.-..cl
on I. AI 10....a •T~ "",""at<n. any • .....w- holJioog :uch. loa<-. iaIued bebto
.... etIKI__ of _ ... _idl'.11$ _ be~ ,zamonatoon cradillOt E..........
1(A). 2. 3(A)and 3(B)

22. FCC Form 610. currenIIy beong ........ on coo.oac:tIOi............ _idl,.a~
10 llIow.og~ to ...'''' ddd lor _ ptevioueIy passed wntlen • • aminIlJorls. n­
'.. II and ........ $ II~ by1tII_ \.aken in lI>lt ploceedofog _ baing~
naouaty .00000porlled inIo ChlIoml . Upon ...:.ipt of 0Ihca of MaI'\aogerlW1I: and 8Wga( (()toIB)
approv8I of FCC Foml 6 10. _ 1 PubIo; Nococe .... 1 elflll __ of .... torm
artad>ad . The modohad FCC Foml 6 10 owidlloroondicalion by I'WO &do, .._.og vea
lor 1tIe No\IIo::II ve SpIIonlandlor a .-.ad Mmoo .Ie .'ll ves Repon
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695 w, 21st Avenue
Eugene, OR 97405
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* VHF and UHF Coverage

* Computer Interface

* Speech Synthesizer

* 12 VDC Operation

Auro·KALL AK-lO
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P.O. Box 31819
Phoenix, AZ 85046
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New Technology (c etem pendIng) converts any VHF or UHF FM rece iver into an
advanced Doppler stutt radio cuecncn uncer. Simply plug into recevers antenna
and external speaker jacks. Uses four omnid irectional antennas. Low noise, high
sensitivity for weak signal detection . Call or write for lull detail s and prices,pD?~PlER SYSTEMS,INC.

* Cable TV leaks

* Security Monitoring

* Interference location

* Stuck Microphones

For more informa tion.
wnre or cen: Trans Co m . Inc.

703·13 Annoreno Drive
Addison , Ill inois &OlOl

Vi""Ma.t~r Cart! "n.'ple<! (3121 543 -9055

GIVE YOUR EARS A BREAK!
(And the xvt's tool)

The Auro·KAlL, ,U; '1O. is a DTIllF selectIve calling loIl'l II comects to tile
exlernal speaker jack on 'fOl¥ VHF IUHF Fill lOal'lSCeiver. scanner. etc. YOlI
speaKer remainS sil-enl until someone SlI00s yOl6 persooa! h ligit Toue tt- Tone'
code That means you(alld the XYL' ) don't have tolisten to all the cnatter alilhe
lime, But it someone wants toreach you they can Great lor larTll l.es with twoor
more iiams. ICli'lition ofend g",ucy nef1c, etc

FUTURES
• Ccmc*lely asserrbIed and rNdy to cse.
.. Easy sell'ng of 'fOl¥ perwlal code inseconds w'th small rotaryswitche$. No

jumpers to soldel',
• Sjleaker resets automatically to si lenl·sl anl!by and leaves .!ldLED on to let

you Know someone called if you were away Irom tte rig
.. 8'15 VOC CMOS cirtuilry prO>Mes IQ' low Cl.ITenl OI:dlItlOn,
.. Bt.ilhn sPeaker , Ext~ spealcer jack also prowded

• Musures only 1'•• 3.51'> inthes • Oec:ode$ "" 16 d91S.
· TIUClt-T_ •• , . oIAflT

DIRECTION FllVDING?
/"-

NEWTNC·2 PACKETCN·l CONNECT ALARM
This unique device sounds a two second beep alarm when someone connec ts to your station. [ t
a lso tu m s on a LED " CALL LlTE "lo 11'1 you know that a connect has occurred while you were
away. The " CALL LITE" w ill rema in o n unt il you push a button to reset it.

• Installs in minutes-3 easy connections
• Not a kit requires :\"O ASSB18LY
• Mounts inside the T~C
• Works wi th anyTAPR TNC·2 format -MFj 1270, PAC-COM TNC200. AEA PK·80, ETC.

Trans Com eN-I assembled and tested, only S19.95
Add S2 .00 for Sh ipp ing and Handling 2 YEAR WARRANTEE

Toroid Core• •
Iron Powder
& Ferrite.
Ferrite Beed• .
Ferrite Rod• .

TUBES - 2000 TYPES
DISCOUNT PRICES!

Early. ha'(t-to-hl1d, al1d mode'"
lubes AlSO nanstormers. capac ,·
10'S and pa'1S fo' lube eqwpmefll
Send $2 00 tor 20 pilge wholesille
Ciltil iog

Antique Electronic Supply
668 W 1' ''51 51. • Tempe, AI 85281

602 t8Q4.9S03 ...261

,

0CABLETV
Z~'T" ;"",::10:1 se~"'Tlan,. ca. - m.Jr>y otne,s

... -ee cost., '~alS 01 CO"" ''''e's - tJuy e. eer ­
F_ ,1IUS1'~'eo c~lal<':9->e - Cal roo-....-.:oesale (>foe,ng

APAR E INDUSTRIES '·) 13-610·6009 ... 195
35552 Gr~nd A,,,,,, Su,'e 255 F. rm lnglOt1 M148024

BOll 455, Escond ido, CA 92025
Phone: (619) 747·3343 ... ",.

HAM SOFTWARE FOR

THE C-64 AND 126

• LOGGING

• CAT

• CW
Stop by ou r Booth at Dayton

or

Send for FREE Fact Sheet

PALOMAR
ENGINEERS

Free ca talog and wind in g Chart on request.

Crumtronics, Inc.
PO, 60x 6187
FI. Wayne, IN 46£1 96

~ ~~~

BILALCOMPANY ~
~" .I.Io.61.~'. IJ ~-

EIKII.o. 0 1( U JU I'M, 9 ' a-I ~ J _"09"

"INSTANT" MORSE CODE
BEGINNERS: Delic iously Easy

EXPERTS: Automatically Fast
CURLY CODE"" Manual ONLY 56.50

GUARANTEED
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SQ·100F......

dI H••,ed

-- - ",..... - ..~ ..
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SYNTHESIZEO
SIGNAL GENERATOR

MADE IN
USA

VANGUARD LABS
19&-23 J_ica A"". , Hollie , NY 11"23

Pl\ona' l1 18) 0168-2120 Mon.- Thon

• Co¥eos 100 MHz 10 IW .999 MHz I.. 1 kHz 11epS w,ln
Ihumbwh..1diel " Accuracy . t - 1 part pel' 10 mil·
tlon et I rr hllqUllflCles · tn temal FM adjustab le l rom
0 10 100 kHz at a 1 kHz ,ale · EXlemal FM Inpul ac­
c.pls lone. or volee · SPUf$ and noise at leasl60 dB
below carrier • Oulpul adjuslable I,om~ mV e l
500hmI . Operal" on 12 Vdc. '10 Amp ' . . ..lable
Jor imn'~(rr.l. deI~ .. $429.ll!i deli-.ered • Add-on
.c<:lISlIOfIn ....i~ 10 exlend I,aq r.,.,..xt 1M"
nIl. resolution, AM, . OO • p<1IC:1t1on 120 dB an...ua­
lor . C.ll or wllte lor delails ' Phone In your order as
tasl COO shipment .... 19

_ _ .,. 1' • 1I''', DoIorl. IH.
_,ll-I.
lMO hY<oftJ lid.
JIl.c:L..... VA n ••, ... 148

,,,\.~~l\.~ ~rc"rc,"?-S NO TUNERS'
~C\, N ,0 NO RADIALS',,,f!,'~...~ ,reP:. NO RESISTORS'
;" ",'=' fT" NO COMPROMISE!
",~~t-t\t\ THREE EXCELLENT REVIEWS lUST

DON'T HArrEN BY CHANCE,
CAll US fOR A fREE CATA LO G
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EVER SAY DIE

from what military equipment I've
seen, 99% of us wouldn't have a
clue. The few of us who can use
the code would get the big laugh .
Communications are all comput­
erized now-most of it complete
with automatic encoding and de­
coding for secrecy.

The few of us who have been
fighting the miserable Loran puts­
es on 160m may not realize this
system is hopelessly out 01date.
With satellites it's now possible
for a car to find its way around
city streets, located and guided
with an accuracy of a few feet by
computers.

I know 01 no interest on the part
of the military to acquaint rad io
amateurs with their electronics
and communications technolOgy
01today . So we haven't a clue as
to what , if anything, we might do
should there be a sudden need
for technicians an d ope rators.
Frankly, I think we'd be ignored
as useless-not just because
such a high percentage of us are
too old to be 01 use any more,
but because most of us are hope­
tessly ignorant about modern
technology .

In short, I don 't believe we' re
even remotely honoring this part
of our franchise as expressed in
our rules.

Okay, there are four more re­
sponsibil ities we're supposed to
fulfill in order to be worthy of the
trill ions of dollars in frequencies
we're hogging. Let's move on.

Number two-we're supposed
to be a seu-qenerattnc group.
We're supposed to maintain and
increase our ranks so we will be
able to provide the operators and
technicians for emergency mili­
tary use . We're not doing that
either.

Number three-we ' re sup­
posed to keep on top of communi­
cations technology, and use our
creative technological skills to in­
vent and pioneer new modes of
communications. Up unt il about
twenty years ago we were doing
very welt with this. For instance,
hams developed the sideband Cir­
cuits which made SSB a practical
possibility. We invented and pio­
neered na rrowband FM , slow­
scan television, invented most of
the AnY circuits, pioneered re­
peaters, and so on.

It was hams who buin the SSB
gear and demonstrated it to the
Air Force and got them to accept
this weird new communications
mode. I remember weil ihe antics
of K2AAA, Art Collins W0CXX,
General Curtis LeMay, General
Butch Grtewald, and Bill Grenfell

not to let me be captured alive.
That was a sobering reality of war
which the other crew members
took detight in reminding me of
during our many depth-charge
attacks.

Considering the enormous ad­
vances in electronic technology in
Japan these days, we'd better
make absolutely sure they are on
our side from now on. They're
leaving us hopelessly beh ind in
many high-tech electronic devel­
opment areas.

But let's just say that somehow
the U.S. manages to get involved
in a war. How valuable would we
hams be to our military today as
compared with 1941? Frankly ,

pety anyone, and it takes only a
couple minutes for a low-flying
brace-cat bomber to sneak in and
blooie! So, just in case, it seemed
to me worthwhile to have an alert­
ing system in case an operator
missed seeing a blip. Such a
target indicator is common with
radars these days, but was un­
known then.

Also, I wanted to be able to keep
track of what was going on, so I set
up a monitor in my bunk in the
After Battery so I could check the
radar from there as well as when I
was on duty in the conning tower.

We won thai war with technolo­
gy-by hav ing better electronic
sc ientists and eng ineers and
enough technicians to operate
and service all that gear . We're
just now reading about some 01
the communications coups ac­
complished back then- breaking
secret codes. As I've mentioned
before, our radar superiority over
the Japanese was of crit ical im­
portance. My submarine was able
to trave l on the surface right down
through the middle of well-protect­
ed Japanese troop convoys in the
middle of the night, torpedoing
ships left and right , with me keep.
ing track of the course and speed
of every escort warship, while they
were unable to spot us.

Our electronic technology was
so far ahead of the Japanese's
during the war that the captain of
my submarine had instructions

" These days I see a whole new life
at HQ-an enthusiasm I never used
to see. If you give HQ a live board,

I think they'll blossom and we 'll get
amateur radio growing again. rr

ham I ever met , as one of those
ten-meter pioneers.

The microwaves weren't even
imagined then . As I recall , the reg­
ulatory imaginatio n sl opped
around 400 MHz. Beyond that
was " up." Today our microwave
bands are almost beyond calcula­
tion in value lor satellite communi­
cations-and with so few excep­
tions they prove the rule, we're flat
out not using 'ern for anything.
Worse, we don'! even have any
serious prospects for using 'em
in mind .

There are five elements to our
franchise- our responsibili ties .
l ei 's look at what we signed up lor
when we got our ham tickets and
see how well we are measuring up
to OUf agreement.

One-the amateur radio "ser­
vice " is to provide a source of
tra ined operators in time 01 war.
Hmmm. Lei's just th ink about
that . When el biggocame along in
1941 we had about 50 ,000 Ii·
censed ama teurs. I thi nk you' ll
agree we lived up to our bargain
when 40,000 joined the armed
forces-8O%. That obviously in­
vOlved every available able-bod­
ied ham who wasn 't too young or
too old.

FREELOADING?

from page 12

In my February editorial I point­
ed out-perhaps much too sub­
tly-that we amateurs have been
given the almost exclusive use of
billions-perhaps trillions-of dol­
lars in radio spectrum. What I
didn't yet mention was what. if
anything, we're doing to be worth
this enormous investment by our
government. And it's just that-an
investment . The FCC could start
leasing out radio frequencies to
the highest bidders . They might
even be able to balance the feder­
al budget that way.

Let's see. Let's take just a little
bit, say our teo-meter band. 160m
used to run from 1715-2050 kHz
before WWII . If they extended the
broadcast band by just 500 kHz,
that would be fifty more 10-kHz
channels-room for at least 2,500
more stations to operate . Have
you any idea what the rights to use
2,500 rad io channels are worth?
Billions.

Okay- so we're each silling on
millions of dollars of va luable
spectrum-how are we supposed
to make this investmen t payoff for
the country? Let's get out our
rules and look at our franchise­
it's right there in 97 .1 . That 's
where the FCC spells out what we
have to do to warrant this enor­
mous investment per user.

You should remember that the
rules were written in 1935. Is it
going to be a surprise to you that
these rules are just a tad out of
date? Hey, please don 't mention Those were simpler days, so
this 10 the FCC-the last thing we our Morse<ode skills were still of
need right now is to have them value. I even ran into an occasion
taking a look at our franchise in when my abi lity to copy the code
the light of 1987 realit ies. As tong saved me and my submarine from
as the Commission is wrapped up being sunk. And I found my ama-
in " more important " problems teur radio tecnmcat knowledge of
and forgets we're around , we're enormous value in learning how to
sailing free. use and repair Navy radio, sonar,

First-keep in mind the 1935 radar, and test equipment .
rules were written back when ten I'm sure I was like many other
meters was still a VHF experimen- hams in the armed forces, using
tal band . Look back in your 1935 my ham ingenuity at every OP\Xlr·
issues of QST and you 'll see that tunity. I rifled spare parts supplies
ham pioneers were working to de- on my submarine to build a radar
vercc 10m communications tech- alerting system to make sure I
nology . I well remember Fred didn't miss any sudden targets.
Stevenson W1CUN, up in Bethle- You see, sitting and watching a
hem, New Hampshire, the fi rst radar monitor for hours will stu-
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the right 10 change my mind cern­
pletely if something belter comes
along.
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" Keep in mind the 1935 rules were
written back when ten meters was

still a VHF experimental band."

W4GF of the FCC back then.
That's a great story and should be
told before everyone involved
dies.

To be told, too, should be the
way Collins outfoxed General
Electric and John Costas K2EN
with his superior e SB system­
great political maneuvering which
cost GE hundreds of millions.

But , alas, what have we hams
done in the last twenty years to
pioneer new comm unications
technologies? Packet is about it.
When you consider the incredible
number of potential new com­
munications systems we cou ld
develop, obviously we're asleep.
Between computers and micro­
waves, we have the technology
right now to develop a communi­
cations system using satellites
and repeaters which would en­
able us to deliver messages at
25,000 words per minute any­
where in the world in seconds­
complete with automatic transla­
t ion of the messages into any
language.

The sad fact is that it takes
younger technicians to build and
pioneer these things and we
haven't got 'em. Strike three.

Let's see-what erse. Oh yes,
we ' re supposed to provide a
source of international goodwill.
We're sure working hard on this
one, with our OX pileups, harrass­
ing OX stations for contacts and
QSLs for e x c c , driving 'em off
the air with endless contests, and
so on. Tell me about international
friendship. There is no way to
have an uninterrupted contact
with someone in a rare spot.

Now, last and least, we're sup­
posed to help out in cases of
emergency. We do this , but the
communication we provide is so
incredibly far from the state of
the art that it's pitiful. We con­
gratu late the hell out of ou r­
selves for the magnificent work
we do to help with earthquakes,
storms, volcanos , and so on. And
we do help. But compared to what
we technically cou ld do if our
communications system wasn' t
about thirty years out of date, it's
embarrassing.

The emergency communica­
tions networks we set up these
days all use voice for message
handling, thereby slowing down
the throughput and introducing
errors. Some' 2% of the commu­
nications time is wasted with sta­
tion and operator identification.
14% involves correcting errors or
misunderstood communications.
The increasing age of our opera­
tors has made it more difficult to

find enough operators for serious
emergencies-and those we do
find are often not able to cope with
hardship conditions . They tire
quickly.

An objective took at our charter
and our fulfillment of our responsi­
bilities under that charter shows
us woefully tacking. Mea culpa.
Can we get ourselves straight­
ened out before the FCC notices
how badly we've dropped the
ball? You bet we can- and it isn't
all that difficult either.

The prime move for us is to
bend our every effort at getting
youngsters back into amateur ra­
dio. Raid the schoots-get school
clubs going no matter how difficult
" educators" make it. Get your
own youngsters to come to your
local club meetings. If the meet­
ings are dull and boring (which
they are, and you know it), make
sure they're made exciting. That
means making big changes.

Now-technology. If you keep
accepting the pap you 've been
putting up with in your ham mag­
azines, that's just what you 'll
continue to get . Push the ham
magazines to help you tearn more
about tcoav's technology. Elec­
tronics is a ball-the more you
know, the more opportunities will
open lor you to take advantage of
your knowledge. And the opportu­
nities are unlimited. We're going
to see communications expand­
ing by a factor of a thousand or
more in the next few years-with
or without us.

Are you on packet radio yet?
What in the heck do you need, an
enema? Get out your August 73
and read it this t ime. It' s all there.
Then get busy . Put together a
packet un it and s top sitting
around like a mental amputee .
Some old fogies treat amateur ra­
dio as if it were golf-which is de­
lined in some circles as a way to
needlessly extend useless lives.

We're sitting on top of a gold
mine-not just as a key to making
money as communications sys­
tems expand-but in the sense
that if we are true to our duty as
outlined in our rules, we'll be get­
ting youngsters into amateur ra­
dio. This will, in turn, launch them
into high-tech careers, providing

our country with the scientists, in­
ventors, engineers, and techni­
cians we desperately need to
compete with Japan.

Now, are you going to spend the
few remaining years of your ham
life tying up a local repeater, say­
ing almost nothing over and over,
jamming up our more crowded
bands during contests, making
life miserable for your fellow OX­
ers by adding to the pileups-c-or
are we going to see you Elmering
newcomers? Will i be hearing you
making amateur radio a bit more
fun for a Novice? Will you be work­
ing to get a school radio club
going? Will you endow a 73
subscription for a local school
library? Or will I be hearing you
jamming the au-meter service
nets and stomping all over BO-me­
tar OX stat ions trying to ge t
through? Are you one of the hope­
lessly frustrated , doing everything
you can to mess up the fun others

are having, or are you working
with kids and keeping up with the
state of the art?

Well, damn! There goes that
confounded Wayne Gree n
spreading doom and gloom-and
making you feel gUilty about our
hobby. Maybe-but is it me mak­
ing you feel guilty or yourself? I'm
only telling you things you really
know already, but have been try­
ing to ignore.

Oh yes, if you try to make any
effort at all towards getting ama­
teur radio growing, one thing
you're going to find straight out is
that I haven't been exaggerating
one whit about the resistance
you're going to find to the code. I
warn you, if you don't have any
honest answers for the kids on
this, they're going to see through
your baloney if you try and con­
vince them the code has any va­
lidity these days. Don't you hate
a smart kid? Well, they're smart
and they don't buy baloney the
way we did.

A no-code license? No problem
here at all, as I've mentioned be­
fore. It's simple-as soon as the
ARRL demands a no-code license
from the FCC we'll have one. How
do we do that? Simple again­
you're the people who vote in the
ARRL directors. If you want a no-

code license-say for 220 MHz­
just stop voting in directors who
are opposed to it. What could be
simpler? You vote in these blokes
every two years, so if you really
want a change it'l l take you two
years to do it. Period.

As long as you continue to vote
in directors who would rather see
amateur radio die than bend on
no-code, even for 220 MHz, we're
in deep do-do. Now-I don't think
I've attacked the League or even
said anything nasty. That certain­
ly isn't my intention. I just want to
mention again what was brought
out so clearly at the Dayton ham
industry meeting last year. One
more thing-I'll bet you won't find
anyone at ARRl HQ fighting you
once you clean up the director
mess you've made. I'm very im­
pressed by the new HQ gang.

The l eague used to be run by a
bunch of arrogant alcoholics who
were very cynical about amateur
radio. None were really hams at
all-just bureaucrats keeping
the ir jobs by having ham calls.
These days I see a whole new life
at HQ-an enthusiasm I never
used to see-and I've known 'em
all personally for over 35 years
now. If you give HQ a live board, I
think they'll blossom and we'll get
amateur radio growing again .

The strength of the League, like
the strength of amateur radio it­
self , lies in your interest-your
strength, If you ignore director
elections , you'll get just what you
ask for-bureaucrats looking for
power. lf you ignore your duty as a
ham, you'll see us continue to lose
our hobby. Your personal involve­
ment is needed-as an individu­
al-as an active ham club mem­
ber. The prize? I guarantee you'll
find it frustrating beyond descrip­
tion- and rewarding beyond any­
thing else you've ever undertak­
en. What a glorious sense of
satisfaction there is in helping oth­
ers get their ham tickets and then
go on to become successful engi­
neers and technicians.

EMP REVISITED

Six years ago the FCC's De­
fense Commissioner Mimi Daw­
son, with the support of Chairman
Mark Fowler and Senator Goldwa­
ter, formed the Long Range Plan­
ning Committee (LRPC), with four
National Industry Advisory Com­
mittees (NIAC) to assist it . The
LRPC was made up of top execu­
tives in the communications in­
dustry, brought together to formu­
late an overall plan for emergency
communications for our country.

The first step was to see what
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" Unless data is made available to
help us shield and protect our ham

stations . . . the only beckut:
communications our country has in
case of such an emergency will be

completely out of business. rr

had been done in the paslto cope
with emergencies-what systems
were avai lable and how they had
worked . The next step was 10 look
closely at all communications svs­
terns and their role in helping us
cope with future emergencies.
Emergencies encompassed ev­
erything from local problems due
to accidents, fires. and floods-to
reg ional emergencies due to
earthquakes-right on up to the
ultimate emergency: an atomic
attack.

The LRPC soon had to lace
one fundamental fact: Only the
amateur radio service had the
potential for providing the need­
ed communications. The mil itary
depended almos t ent irely on
commercial telephone lines for
their commu nications (95%)­
and the firs t thing that seems
10 go out in any emergency is the
telephone . Indeed, it was th is
which put the Alaskan mililary
bases out 01communications with
the Pentagon for almost a week
fOllOwing the Alaskan eartnquake.
Their only communications were
via hastily set up amateur radio
networks.

The LRPC and the FCC then
tacee an extreme ly serious prob­
lem. If the only dependable emer­
gency communications system
that could tie together police, fire ,
towns . road crews; two-way ser­
vices such as trucks, texts. doc­
tors; television remote units, CB,
CAP, MARS, broadcast radio and
TV, and so on was amateur radio,
then we were going to need a sub­
stantial growth and modernization
of this service. The traffic volumes
estimated were several orders of
magnitude beyond the capability
of our present voice or CW com­
muncauces systems. These vot­
umes could only be handled by
h igh·speed automated digital
communiCations such as packet
radio .

The LRPC and the Commission
then tried to tackle the need for
vastly more hams. The only ham
system in the work! that seemed
to be work ing these days was the
one adopted by the Japanese-a
no-code fcense. Ettorts to imple­
ment this here were completely
stopped by the ARRL directors. In

frustration, the FCC disbanded
the LRPC and its NtAC commit­
tees last year-giving up on the
whole emergency ccmmumca­
ucnesituation.

All th is is the background­
and . my apologies since I've
covered it all before-but I find
many ham memories seem to
be incredibly snort when it comes
to the no-code debacle. A ccu­
ple of hams have been pushing
the FCC to deal with the prob­
lem of electromagnetic pulses
(EMP) so the few amateurs we
have lett will be in a better posi­
tion to provide emergency com­
munications should an atomic
bomb be used.

lillie has been published on
how we can cope with this prob­
lem. Indeed, we have lillie in­
formation on ho w m uch of a

problem this really ts! Some re­
ports indicate that a high·altitude
bomb might wipe out most solid­
state equipment for a thousand
miles around. Pfftt would go aU
our HTs and mobile VHF gear­
plus our row-cane rigS-leaving
us nothing with which to commu­
nicale . The Dep artment of De­
fense (000 ) has been lighting to
keep the FCC out 01 the EMP
arena-saying there's plenty 01
inlormation available on hOw to
guard against EMP. The hams
repl ied that the key information on
this is c1assified-or. at best . ap­
parently only ava ilable to large
corporations.

Can ham gear be protected
against EMP so we would have a
chance to do our thing in case
of an atomic bomb? Unless data
is made avai lable to help us

shield and protect our ham sta­
tions-unless data is available
to help manufacturers build in
bypassing and shielding-the 0",""

Iy backup communications our
country has in case 01 such an
emergency will be completely out
of business.

Well . you say. the likelihood
01 an atom ic attack is remote
enough so all that is just the usu­
al gloom and doom baloney.
That's nothing I have to worry
about anymor e . Okay . let me
repeat a bit 01 another recent
editorial- backed up by the Con­
nections program I saw last night
on PBS, You have to be terribly
out of touch not to know that
atomic bombs are now portable
enough to l it in a suitcase-per
the illust ration on Connections .
So all that's necessary is for one

ter rorist group to grab enough
nuclear material and guess where
they 're going 10 head, suitcase
in hand?

Nuclear material comes from
atomic power plants- where sev­
eral recent reports have shown
security often is pitiful. Plus we
have nuc lear sources now in
more and more Third World coun­
tr ies . How much Irouble would
Kaddafi have getting enough
for a bomb? The French seem
eager to sell atomic energy equip­
ment to virtually any count ry in­
terested .

So it's more a quest ion 0 1
when we're going 10 be faced with
a nuclear terrorist than if. As I
asked in my editorial-how ready
is yo ur club? If you 're around
New York or Washington, you 'd
better be very ready , with as

hardened protection against EMP
as possible-with as high-speed
automated communicat ions as
the stale of the an will allow . De­
pending on Morse code lor com­
munications. where we'n be the
only service capable 01 replacing
the telephone , is about as ettec­
nve as planning to use smoke
signals.

Not only are the military almost
totally dependent upon tele ­
phones, so are virtually all other
disaster groups . Civil Defense of­
fi cials have almost universally
given up even trying to use ama­
teu r radio links-too slow com­
pared to picking up the telephone.
Ham communication is slow, seri­
ously prone to errors, and 100 de­
penden t upon older men without
the stamina needed.

I think you'll lind the latest filing
by the hams trying to get the FCC
to face this situation of interest.
Talk about fighting city han!

Now, lest I be put down (now,
who would do that?) for doom and
gloom without sounons. the way
to resolve this is to first get the
FCC to help us lind out hOw to
cope with EMP---despite the un­
reasonab le re sistance of the
000. Second, it's getting on to
time to recognize our need lor a
million or so hams instead of
more like the 250.000 we have
loday. Th ird , we need to urge
the lew technica lly competent
hams we have-those who didn ' t
Bash or bribe thei r way to Extra
cl ass-to st art work on high­
speed automatic digital communi­
cations systems-like packet, on­
ly much faster. We need 10 be able
to p rov ide m ill ion -mes sage
throughputs, not dozens-and our
gear should be capable of being
operated by anyone around who
is still alive.

We have the technology to do
all this-all we lack is the techn i­
ci ans and the guts to face the
biggest challenge of our lives.
Lacking this, my suggestion is to
move as lar away from New York
or Wash ington as you can-and
soon ! Living near those death
traps could be more harmful than
smoking-or even Southern Cal i­
fornia and its coming humdinger
earthquake.•
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JANUARY 28 REPLY COMMENTS OF DONALD J. SCHELLHARDT AND NICKOLAUS E. LEGGETT
TO COMMENTS FILED BY THE DEPARTMENT OF DEFENSE

•

We, the ur'ldersigned. herebyf,1e Reply Comments in response to ttle January
21. 1987 Comments 01 the Department 01 Defense (000). which were filed in
opposition to our January 5, 1967 Petition for Ae<::onsideration in Docket No
RM·5528, In tiling these Reply Comments to DOD, we expressly reserve our
right to file further Reply Comments in response to possible futu re filings in this
Docket by other interested parties besides DOD.

Ovet'en Asaeumenl o f DOD's Comments

In geMrai. the DOD fIling fils into the classic panern 01 debate in this Docket
so far . One side 01 the debate says. in essence: " We've started to look into the
EMP issue. We have a plan 01 acton, even IhOlJgh virtually nothing about il is
available to the general public. and at some point down the road you will see
some results. Trust us." We continue to aSk: "11 action is on the way, then who is
going to do what by what date? Who is going to review the wor!< product with ao
eye to the public interest? And, il DOD alld the telecornmcncafcns compaoies
are really commined to ectee. why are they hiding behilld a wall of secrecy?
Why woo 'ithey let the general publiC look at !he NSTAC study alld other details
of the plan of acton that supposedly e>rists? Why do they resist publIC input? II
there's really action underway, why are they stonewal1iog1"

e eceuse th is ground 01debate is well trodden by now, our cverau assessmen t
is that DOD's liIing says very lillie which has not alre ady been said in GTE' s
September 11, 1986 Comments, Of in the De<;ember 12, 1986 decisioo by the
Federal Communications CommisSion stan, or in both documents. Due to this
reIteration 01 key points made in other documents, mosl 01 DOD's contentions
have already been addressed by us, either io our September 24, 1986 Reply
Comments to GTE, or in our Petition for Reconsld&rahon. A lew of the poinls
_re even addressed in our initial July 30, 1986 Petilion lor Notice 01 Inquiry.

We will not burden the Commission with a lengthy reiteration 01points we have
already made in previous lilings. Instead, we wm locus upon those points re.sec
by DOD which add something new to the established record

Rnponse-s To New Point. Raised By DOD

1. On page 2 01 its lihng, DOD slates that " While lhere is no dearth 01
informalion regard,ng EMP, as the pet, tloners state (Petlllon lor Reconsider­
ation, pp. 3-4), there is also much contention regarding the impact 01 EMP."

To the best Of Our knowledge, this is not the case. In our review of the tec hnical
literature on EMP, there appears to be two solid points ot consensus: 1) that
shielding and bypassing, and other protective measures, can be dramatically
effective in reducing or eliminating vulnerability to EMP; alld 2) that unprotected
solid state equipmet'lt is e>rtremety vUlnerable to EMP.

While it is true that one can find dIffering technical opmions on the exact
degree Of vulnerability to EMP, the technical lIterature dIsplays lottle-tl any­
disagleement over the fact 01 high vulnerability to EMP.

In short, we seem to have adisagreement with DOOover whatthe facts are, To
buttress our own assessment in this factual dispute, we have submitted to the
CommiSSion the abstracts of literally hundreds 01 government-sponsored stud,
iesonEMP. We wililelthesestudies " speak forthemse!ves" as the Commission
reviews them. 000, however, has s,mply made the tlat statement wequoted and
then implied thai classllied material might support its assertion. II DOD has
evidence to sUpporl its contention, then roo has a duty to bring that evidence
lorth_in a form that would r'IOtjeopardl ze nauonar security. moeee.me Noliceol
Inquiry that we have requested would be a perfect national forum lor pUlling all 01
the evide nce before the Commission-our evidence, DOD's evidence, GTE's
evidence, everyone's evidence-and then letting the Commission decide what
the tacts are , WIth the benellt 01 review and partlClpallon by all interested parties.

2 . Speaking 01 lhe need to make evidence publicly ava ilable, we r'IOte that
roo mentions-as one 01 the " core" constructive actions on EMP protectlOtl­
preparation of a sludyon EMP by the President's National Security TeklCO",mlr
rncanons AdvisoryComminee (NSTAC) . AccordIng tothe previously relerenced
GTE Comments, Which quoted Irom this study, it was this NSTAC document
which triggered ongoing effo rts to develop EMP equipment protect ion standards
through the American National Standards Institute (ANSI),

Strangely, this NSTAC stUdy-which plainly plays a crucial role in guiding
current EMP protection enorts-is not available to the general public. Instead,
Louis ssessrn. Editor 01 Microwave News in New Yorlc City, has had to IIIe a
FreedOm ollnlormation Act request in his pursuIt 01 a copy, alld at present hiS
request (dated September 28, 1986) IS stIlI " under consideration."

Actually. il is not precisely correct to say thatlhe NSTAC study is publicly
unavailable; it would be more accurate to say that the document is selectively
unavailable. After all, GTE was able to quote Irom the NSTAC study in its
Commenls. Thus, allorneys for large telecommunications companies can ap­
parentlyobtain a copy-but members 01 the press cannot ,

In short, when It comes to the developmentof EMP protection measures, DOD
and GTE seem to want a game where everyone can play e>rcept the general
public.

Playing the game in this manner produces resulls that the arctutects 01 our
Republic can hardly have intended, Here we are as private citizens, e>r ercising
our Constitutional and statutory righ ts to petition our government lor a "redress
of grievances," and we are told that the action we request is unnecessary due to
plans set lorth in a NSTAC document that we are not even allowed to see
because WE! are merely members of the general publiC. Why must we private

citlzens " debate in the dar!<" and lind ourse"""" e>rcluded trom the decision­
making process?

Now DOD and GTE are asking me Commission to perpetuate a public policy
development process that is hermetically sealed against the public it is sup­
posed to serve. nme Commission ag rees, it wil! be departing from the democrat­
ic spirit that is America' Sheritage. II wilt also be departing trom its own statutory
obligatIOns.

3. On page 3 of its fil ing , roo m,lIntams that " To address EMP ISSues in a
lormal regulatory proceedIng will onfy sloW doWn, and could hamper. ongoong
EMP mit igation etces.'

We can imagine situations where this might be tha case, For a>rample, lat us
assume that the NSTACIANSI participants were commilfed to developing a
definite work product, by a dale certain in the reasonab le future. with at least
some Commission review 01 the work product to assure that the public interest
has been protected. Under such circumstances, injection 01 regulatory proceed·
ings could conceivably Interrupt ongoIng progress (although we would sti ll lace
the problem thatlhe NSTACIANSI group 's narrow locus on tekl-phooes e>rdude's
action on such VItal ccmmoocetcos equ Ipment as races. television sets, and
communications satelhtes).

Such a set 01 ci rcumstances remains hypothetical-at least at this time .
Instead 01 a firm co mm itment to act ion, tangIbly renectec in deadlines for
soecmc accomplishments, we have a vague promise 01 possible results. of an
unspecified nature, at an unspecified lime. Indeed, of the DOD lil ing's lour cited
e>ramples Of ongoing action, one e>rample invotves equ Ipment tasting. one
inYOlvfl ltle NSTAC study, alld IwO involve equipment protectlOl'l stanclards that
are sllli under development. None 01 the e>rampleshas yIelded as yet a tangible,
measurable chal198 in the vulnerability of working equipment in the real world.
Under such ccocucoe. regulatory proceedings would r'IOt be interrupting acncn
they would be serving the cause of euecuve action by alerting key parties that
vague promises are not er'lOugh

4. On page 2 of its liling, 000 makes the lollowing statement: '"Moreover,
because the Depar1ment ot Defense relies upon commerCial teleccrnmunce­
tions suppliers (i .e ., civilian communication syslems) lor over 95% 01 i1s
telecon,mumcatlOl'lS services withrn the Un ited States, SIgnIficant effort has
been made in me EMP area"

DOD makes this point in an attempt to rebut Our concern that efforts to protect
mil itary ccmmcmceucos equipment have tended to overlook the need to protect
civilian communications equipment. If we understand 000 correctly , it is saying
that the two are largely inseparable-that 000 has an incentive to protect
civilian communicatiofls systems, as well as purely military systems. because
purely military systems carry only a ltny fraction olthe milItary's actual communi·
cations tranic.

This point cuts both ways, however, lIthe milItary relies on civ~ian communi­
cations systems for 95% ot its traHic, then the nation's militaryoperations-not
"just" its economic activities-would be placed in grave jeopardy il an EMP
stri ke occurred under curren t conditions.

In this regard, it is interesling to see that the DOD filing is made on behalf of the
Secretary 01 Defense "in his capacity as Executive Agent lor the National
Communicallons System." This same National CommunicatlOflS System has
issued a detailed report on EMP. The report, entItled " Electromagnetic Pulse!
TranSIent Threat Testing 01 PrOlectlOl'l nevees for AmateurlMililary Allihate
Radio System Equipment" (NCS TlB 85-10), is fortunatety avauabte (0 the
public. It mentions, among many other conclusions, that older civilian telephone
equipment is relati vely resistant to EM P- but is generally being replaced by
solid state equipment that is highly vulnerable to EMP. A condensed version 01
part of this report was publIshed in the August 1986 edi tion of Q$T magazIne,
and was lormally SUbmItted to this Commission as E>rhibil II oflhe GTE Com­
ments. On page 20 01 the magazine, the artiCle states that " The commercial
telephone system consists, in large part, of unshielded telephone switches and
cable systems ... In recent years, the telephone companies have started using
solid-state switching systems that could be highly sensitive to EMP. "

In short, it appears that the military has in large part tied usen to the civ ilian
communications system. In the words 01 an agency for which the Secretary 01
Defense is ·'E>r ecutive Agent ," this civilian communications system '"could be
highly sensitive to EMP."

By dear implrcallOfl, our natoon's mIlitary musl be in the same boat ,
On balance, then, the information suppl ied by DOD strengthens the case lor

actions on civilian communteencns systems, Because mihtary communications
and civilian communications are so intermingled, il now appears that an EMP
strike might devastate more than "just" the nation's economy,

This point should not be lost on a Commission whose statutory charter
e>rplicitly mentions protection of the national defense as one of the Commis­
sion 's duties.

Conclusion

For the reasons setlOl1h in this filing and in our previous l ilings, _ urge the
Commission to grant Our Peti tiOn lor Reconsideration and to proceed e>rpedi'
tiously with a Notice 01 Inquiry on the crucial subject of Electromagnetic Pulse.

Donatd J . Schell hantt
Nlckolau. E. Legge"
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Tech Talk from ICOM

Performance, Reliability, and Customer Support:
The Winning Team

hile attractive front
panels and impressive
magazine advertise­

ments may initially giamorize any
amateur radio item, they can also
reflect the ctassk proverb of beau­
ty being only skin deep. The fa­
vorable returns from any unit and
the success of its manufacturer,
however, are di rect ly influenced
by after-purchase reliability
and factory-backed service.
Knowledge of such performance
records and readily available cus­
tomer support encourage the
peace of mind to use and enjoy a
new unit to its maximum poten­
tial .

ICOM considers the aspect of
service from two interrelated
standpoints: daily in-field useand
possible " dow n the line" repairs
if, and when, needed. This con­
cept is pursued by first building
professional communications
quality and reliability Into
every unit, confidently backing it
with a full warranty, then sub­
stantiating that dependability
wi th uncompromlsed factory
authorized service and custom­
er support. All ICOM HF trans­
ceivers and shortwave receivers
reflect that philosophy with their
full one-year warranttes.i.aod
service centers that are not bot­
tlenecked with backlogs [stout
performers simply give less trou­
ble). ICOM isn't playing down
customer support, but building a
positive long-term rep utation on
it l

Today's era of advanced tech­
nology and seemingly endless
consumers tends to replace old-

time "concerned treatment" with
attitudes of "being one of a vast
number in line." Returning a unit
for adjustment or repair and later
attempting to check its status
sometimes proves to be a frustrat­
ing experience. While no one is
infallible, ICOM honestly strives
to avoid an attitude of " too many
customers to provide congenial
service." ICO M's customer serv­
ice hotllne at 1206} 454-7619, for
example, will put you directly in
touch with the main service de­
partment. The only prerequisite is
mutual understandIng in shar­
ing this resource so everyone can
have queries answered and ra­
dios repaired. If a problem can't
be alleviated via telephone,
rCOM strives for a service center
" turnaround time" of three to five
days.

Continuing that customer
support, ICOM Is the only ama­
teur radIo company with four
factory-owned service centers
In North America. The centers
are located in At lanta, Georgia;
Dallas, Texas; Bellevue, Washing­
ton; and Vancouver, British Co­
lumbia. Most ICOM service cen­
ters are also situated near major
airports to further minimize trans­
portation problems.

The amateur radio Industry
Is ICOM's major Interest; it's not
a sideline or spin-off o f other pur­
suits. rCOM doesn't manufacture
stereos, VCRs, or televisions.
ICOM is communications indus­
try oriented wi th secondary in­
volvement in top quality marine,
land mobile, and avionics equip­
ment.

The stouthearted reliability of
ICOM equipment is continuously
praised in testimonial letters from
proud owners. A few samples
from those "believe it or not" files
include stories of transceivers lit­
erally drowned in salt water two
or three hours, yet continuing to
operate Rawlessly" .of no failures
to date in the IC-735 and IC·751
power amplifiers .. .of handheld
transceivers dropped from tow­
ers. and one was even run over by
a truckll/, yet continued to oper­
ate after outer case repairs [fortu­
nately, rCO M handhelds include
a separate meta l frame to protect
PC boards and a high impact plas­
tic "outer case"].

The next time you switch on a
deluxe HF transceiver, compact
VHF mobile rig or handheld FM
unit , pause a couple of seconds
and think about its less apparent
aspect of customer support and
service. Who would you call if a
problem arose, what would be
their attitude, and approximately
how long might you anticipate
being offtheair7 Ifyou'rea proud
ICOM owner, those answers are
reassuring rather than aggravat­
mq.

Again, ICOM's dedication to
top performance, exceptional reli­
ability and unsurpassed customer
support may not be visible on a
front panel or in a colorfu l ad, but
they're Included In every ICOM
Item, ICOM equipment is simple
to use and the best in quality. It's
"Simply the Best " and an increas­
ing number of amateurs are prov­
ing that statement in their setups
every day. Isn't it time you, too,
joined the ICOM winning team7

reO M Amenca. Inc 2380-116th Ave. N E. Bellevue. WA, 98004 CustorTN!r Service Hotline 12061454-7619
3150 Prenier Drive. Suite 126. lIVing. TX 75063/1777 rnceoo Parkway, SUite 201. At lanta, GA 30349

ICOM CANADA, A DiviS/on ct ICOM AmerlG!. Inc.• 3071- #5 Road, Unrt 9. Richmonj, S.C V6X 2T4 Canada
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THE IC-735
F TRANSCEIVER

-

BUY YOUR HF FOR PERFORMANCE,
NOT BY THE POUND

ICOM

venient ly located contro ls enable easy
operation, especially important for the
mobile envi ronment.

More Features. FM built-in . HM·12
scann ing mic. program scan. mode scan
and memory scan. Switchable ACe.
automatic SSB selection by band and
RF speech processor, Continuously
adjustable output powerupto IOOwatts.
12Voperation, 100% duty cycle and deep
tunable notch filter.

Options. A new line of accessories
are availab le. including the AH~2 mobile
antenna system. AT- I 50 wh isper quiet
automatic bandswitching antenna tuner
for base stat ion op eration and the PS-55
power sup ply. The IC-735 is also co m­
patible with most of ICOM's existing line
of H F accessories.

See the IC-735 performance heavy­
we ight at your local authorized ICOM
dealer,

12 Memories. FrequencyandMODE
may be easily stored and ret rieved in the
12 tunable memories.

Exceptional Receiver. To enhance
receiver performance. the IC-735 has a
b uilt-in rece iver artenuator. preamp,
and noise blanker. PLUS it has a I05dB
dynamic range and a technologically
advanced low-noise phase locked loop
for extremely quiet rock-sol id recep tion.

Simplified Front Panel. Controls
which require infreq uent ad justment are
p laced behind a unique hatch cover on
the front pane l of the radio, The hatch
cover is designed to protect seldom
used contro ls from being accide nt ally
knocked off line, but also provides easy
access. The large LCD readout and con-

• All HF Band Transceiver!
• General Coverage Receiver
• HM-12 Scanning Mic Included
• 12 Memories!Frequency and

Mode
• I05dB Dynamic Range
• All Modes Built-In USB, LSB,

AM , FM, CW

ICOM America, Inc.• 2380- 116th Ave NE. Bellevue, WA 98004 / 3150 Premier Drive, Suite 126, Irving.
ICOM CANADA, A Division of ICOM America, Inc .• 3071 - itS Road, U nil 9. Richmond. B.C. V6X 214 Canada

All staled "'"""".e-loons a ,e appro..male a nd sutl;ecIIO Cl'Illnoe "" thout nOl'ca or obtigahon, All ICOM ,ad'os s'g n ~'C'''l ly e . w ed FCC 'egulat'ons Iim'll"!l lIjlunous e mouions . 7351086

The Ie·735 is a heavyweight when
you compare features and performance.
Other transceivers may weigh more than
the advanced IC·735 co mpact HF trans­
ceiver. but inch-for-inch and pound-for­
pound. the IC-735 outweighs them all.

ultra Compact. Measures only 3.7
inches high by 9.'5 inches wide by 9
inches deep and weighs only 11 .1 pounds.
Without question, the IC-735 is the best
HF transceiver for mobi le. marine or
base station amateur operation.

All Amateur Band Coverage. It's a
high performer on all the ham bands.
p lus it includes general coverage recep­
t ion fro m 100kHz to 30MHz. May be
easily modified for MARS op erat ion.
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Boost Your Contest Power!
na NEW Lk-SOOZC

This setf·conlaw.e<:l.futl aSK h'9h frequency linear power amplifier
IS capable 01 amateur conlinuous ooerstco at output power levels 01
1500 watts It IS manually tunable from 1.8-2 4 and 35-22 MHz
cconoocos The HF tank COli and Cennaab bandswilch are
SiNer-plated
INlERNAL POWER SUPPLY

All 500 Seres ampIlftefS have a Peter Dahl Hlpersil plate
transformer and a separate hlamenl transformer The ful~ b'idge
reenter system-unlike ahef systems thai utilize weak \dtage
doublers-uses computer grade eecrcvtc capacitors
COMPAnBIUTl' G1.JARAJVI'EED

Customer leedt:lack Il'l 1986 insisted 01 system compatibility
RespondIng 10 lhts challenge, a soecat Plug and Play Harness to
hook your Ia'vorrte reoo to lheLK500 IS offered as an accessory 01
course, all .Arop Supply ampIif.ers have oor famous ATI-S tuned Iflput
systems, assuring a perfed 50 otm load to your transceiver.
AUI'OMA::rlC LOCK our '"l\'£W"'

AlIlhe new LK-500lC Ser-es amplifers are equipped with the AlQ
whICh stops amplifer coeatoo when it senses an unacceptable SWR,
mproper tuning. or oerccrreot on the tubes..
2..sPEED FANS

Most manutacturers have had to conpromise on fan speed, one 01
the roeest and ooectooaoe aspectS of amateur radio operatoo. But
our 500 Series amplifiers are different; they are the resort 01 our
perfected system of ccsorer communicatoo and engineer response,
11IE LK-SOOZC wrraour QSK

Aversion of the SOOZC is available withOut the Jennings vacuum
antenna changeover relay and a companion sealed relay aSK
system. A super buy at $1199,00
no: lX-SOONTC ND-1tJNE

Our ro-nme amplilier is the same dependable amplifier as the LK­
SOOZC wrth the new ALO system and full a SK, and completes OUf
popular 500 Seres. This oeseeoie version allows you 10 merely switch
to your favorite amateur band and transmrt at lull oower.ve have
preset internal capeceors and COils for eacn ot the traditional SIX
amateur bands. The LK-500NTG IS also available lor special MARS
and commercial channelized frequencies,

SPI:CIF1('A]10NS lX-SOOZC
f'ftquenot')' Ranae: 160 Meters l8-22 MHz. 80 meters 35-4 5
MHz. 40 meters 70-75 MHz. 30 meters 101 10 10.15 MHz. 20 meters
140·1 49 MHz. 17 meters 18.0-192 MHz. 15 meters 210-215 MHz,
Export rrooes 12 meters 24 8-24 9 MHz. 10 meters 280-29 7 MHz.
Drhoc Puwu . 10f)W Nominal tor 1500 'Nan SSB PEP output, 125W
Nominal lor 1500 'Nan ON output
RFOutpvt S$B 1,5 K'N PEPcontiruClUS, ON 12 K'N ~rage

cootoooos. AnY, SSTV 1 K'N~rage 1.5 K'N PEP.
Plate Vo1t:ace: RnY/AM /SSTV/ON/SSB 32 tw oc:
Harmonic: Suppft!lllion: -SO dB minnnum.
Intennodulation Distortion Products: -33 dB down rmomnn
Circuit 'J'rpe: Glass A& ccorceo grid Type 01 Emission: SSB. ON.
AnY,AM:SSTV
Duty Cyd~: Amateur continuous duty in all modes at soecteo
output.
Output Circuit: Pi-network (silver plated tubing HF coil)
PowerReq~ts: 11 5/230 VAG, 30/15 amps (230 VAG factory
Wired and recommended)
Dimvlsions: 8' H It 14' W x 16' 0 (including knobs).
UPS Shippabl~: 59 Ibs
Warranty: Two years on amplifier.

LK-SOOZC Full QSK , , , , • . . . . . .. $l39S_oo
LK-SOOZC Without QSK , , . . $1199.00
LK-SooNI'C No-Tune Version , .. , 51695.00
P1UC 4; Play Harneu (Specify your radio) " .... 5 ' .9S
A:I3OOO MatdUna: 3K'I'Uner . , . . . . . . . . . . . . . . . .. S 499_00

Add an automatic SWR jock-oct brain to your present amplifier
(any brandl· Sef contained plug and play,
A1.().1~A,; . , •• . .•• ", •• " ••. . .• . . . •. S 94.50

Trade In amps accepted. Becooooo-eo and guaranteed neoc.o
amps available 'oNe now have a full line of wire antenna and
eccesscoes

New Product: lK 550 using three 3-500Zs.
Call today. lK 450 using one 3-500Z.

.. . , .~

, I VISA IE!i:w
l::"".~_ . . _

Call 919-821-5518
208 Snow Ave.• P.O. Bolt 147
R.1eish. North Cuoline 27602
1i119-82 1-SSI8
Telex: 980131 WDMR

OnMr Tod.y.
, ... f.....' doollw.., u .h..........k._ ,
..... ....... 10, 11 un!. huonl h .
oJl".. U 40,0 1" .10.., Non"canll"', _10,
odd 40.......100 t la. Hooo.., w-do,.'rido, e:oo
.... . UlOp.•. EST.

Shipping and handling $4 on any Amp product.

Amp
~ -""

no: GSRV AN'J'ENNA , &.e.1JG(•.1)41 S-\.U: 1$-49.)1;0
The G5RV Stgnalintooor' ~ antenna IS an excellent all band (3.5-30

MHzl 102 ft,dipole On 18 MHz the center and stlleld of the coax at
the transrmtter end may be pned together and the antema may be
used as a Marconi WItt1 a tuner and a good earth ground The pooer
corooaton ol a 102 ft. net-too and 31 It ol3OO otvn tranmlSSion bne
ecneces resonance on all the amateur bands from 80 to 10 meters
wrth only one antenna There IS no loss III traps arc coils The
rnpedance present at the end 01 the 300oon jre is about 50-60
otrns. a good match to the new RG8X milli foam coax
• 2 K'N PEP
• CompIelety assembled
• Use as horlZOlllat or 'V' conltguratlOfl
• Coosets ol 102ft ccooer antema Wire, 31 tt 300 cern

narsmseoo bne, 70 ft. RG·8X coax. 2 end InsulatorS, 1 center
InSUlator. 1 PL-259 ero seee. connector and the new
transfonner couplet'.
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ARTER'N'BUY

COLOR SSTV - For sale. Robot 4DOC
slow-scan color transceiver and Robof
800C multi·mode keyboa rd . Both minI
cooouco. like new Asking 5650 lor
both. Call aher 5 p.m. to (60 1)-643­
6405 or wrile to Don Durel N5ICO, 700
Farmer Street Cleveland MS 38732.
BNB539

r as -ec 4P /KANTAONICS UTU
RTTY. Split-screen , to use r keys, ure
transfer. Runs in Mod 4 (80 char ,)
mode , $30 to COMMPAO RTTY , clo
K861C, 37 11 Gayle Avenue. Omaha
NE 68123 BNB5l7

OSLs , csre. RUSPRINT OSL s .
Ouantit ies 0 ' 100, 200,300, or more,
Full color Old Glory and Liberty, Also
Parch ment, Goldan Eagle, and others.
SASE apprecl8 ted. Rte . 1. Box 363-73 .
Sprlf'lg Hill KS 66083. BNB532

COMMO DORE CUSTOM/P ROPRI­
ETARY CHIPS or complete repaIrs lor
Commodore 64 etc , at low poces . 24·
hour lurna rOUnd: 651 0-$9.95,6526­
$995. 6581 -$12,85, 6567-$14 SO,
82S1ooPLA-$12. 870 1-$7.25, and
many others. ASk us about quantity
price . Just released t-orn Australi a ,
" The Commodore DIagnostic ian ." A
tarrnnated chart and cress-reference
guide lor b ing your own computer , C·
64 Power Supply at $29,95, Call loll
Iraa (800)-642-7634 (ou tside NY) Of

(9 14}-356-313 1; Ka$ara MlCrosystems,
Inc., 33 Murra y H,li Drive, Spring Valley
NY loon. BNB529

SHOW IT IN STYLE- Full color OSLs
by SmIth Printing From your prints!
slides. Sample packet. SASE. 20420
Calhaven Drive . Saugus CA 91350;
{B05)-251-7211. BNB540

REAL-TIME HF WEFAX MAPS on a
dof-matriM printer. Available lor Com­
modore, IBM, Apple, Atari. and CoCo.
See March 86 OST MagazIne lor cir­

cuit detaIls. KIt $28 ,15, Assembled
$39,95 . SoMware-Appte, Atari , and
Commodore $10 , IBM-$15 plus $2 .5O
shlpptng. For info. send large SASE.
A & A Engineeflng . 2521 W, La Palma
,K. An aheIm CA 92eOl ; (714)·952­
2114. BNB53 1

Checil incoming cards lor stICkers or
award nollces. Directory planned lor
mId-1987. Ted Mel loosky K2BV, 525
Foster Stree t, South Windsor C T
06074 , BNB526

DE FOREST AUDION UV niCkel base,
$t .500 plus shIpping. certrued funds ,
John Brolley, 1225 Los Pueblos. Los
Alamos NM 87544. BNB530

SINCLAIR ON PA CKET? CO"'U NK I
makes il easy. Flee info. A. Eckhardt .
91 B Anna Street, Boal sburg PA 16821.
BNB533

YOUR TICKET OR UPGRADE via
compuler. Cornplele Novice course­
theory. code, osas. more. Complete
COda course-NovICe. General . Ext ra.
For IBM, RaclIO Shad<, Commodore.
Also great lor examlflers. SASE lor

LEARN MORSE CODE IN 1 HOUR,
Amazing new easy techmque Money­
back guarantee. $10. BAHR. Dept 73,
2549 Te mple, Palmbay FL 32905 .
BNB517

ROTATING TOWER SYSTE ... S ,
INC-otfers complete hardware sys­
terns to rotate 45and 55 tower. Wflte Of

call lor lurlher details and pr ices, Box
44. Prosper TX 75078; (214)-347-2560
BN8520

SATELLITE SYSTEMS DISCOUNT
CATALOO- $2 (relundabl e). Orion
De scramb ling Manua l-$19.95 ,
LSASE-brochure, Microl ronics. PO
Box 2517-88 , Cov ina CA 91722 .
BNB513

OX AWARDS, Need Iflfo on any OX
awards. especially lesser known ones .

HO"'E·BREW PROJECTS LIST .
SASE WB2EUF, PO Box 708 . East
Hampton NY 11937. 8NB509

APPl.E II -+- /c /e MORSE CODE
PROGRA... . Men us. 31 modes,lesson
p lans , graphics , word processo r.
1-100 wpm, etc . Wr ite LARESCO, PO
Box 2018, 1200 Aing Aoad, Calumet
City IL 60 409: (3 12)·59 1·3279.
BNB507

WANTED: EOUIPMENT AND AELAT·
ED lTE...S. The RadIO Club 01 JUlllor
HIg.h School 22 NYC. Inc ., IS a nonprof·
it organiza tion. granted 501(c) (31
status by lhe IRS, incorporated under
the laws 01 the Slate of New York WIth
the goal 01 using lhe Iheme 01 ham
rad io to further and enhance the edu­
cation 01young people. Your properly
donation would be greally appreciated
and acknowledged wil h a receipt tor
your lax deductible donation. Please
contact W82JKJ through Ihe Gal/boo/(
or telephone (516)-674-4072, 24 hours,
seven day s a week , Thank you!
BNB506

CITIZEN BAND OPERATORS! JOIfl
the newest club arou nd Club benents
include power and modulat lOl'l mods. a
CB trader sheet, Oillcial number, CBs
and accessories at discounted prices.
Send $2 lor information and postaqe to
CB Operators of America, Att n : W,
Thomas. 11 Collin Avenue, Uniontown
PA 15401. BNB503

POST CARD OSL KIT- Converts post
cards, photos to aSLs! Stamp brings
ci rcular, K·K Labels, PO Box 412, Troy
NY 12181-0412. BNB498

LEARN CODE on your IBM PC (or
compatIble). Commodore C.o4I128 , or
Macinlash. CODE·PRO lakes you Irom
no knowledge 10 prohcie nt copy .
$peclly computer . $10 plus $2 s&h
rae Techl"lOlogy, Dept 861 , PO Box
402, Palm Bay FL 32906. BNB490

SUPERFAST MORSE CODE
SUPEREASY . SUbliminal cassette.
Money·back guaran'ee , $10. Bahr,
Dept 73. 2549 Temple. Palmbay FL
32905 BNB522

I
I
I

I

I

I

I

I
I
I

I
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TOWER CLIMBING SAFETY BEl.TS
and accessories Free specs. Avatar
Magnets W9JVF, 11 47 N. Emerson '7,
Indianapolis IN 46219--2929 BNB458

YAESU OWNERS- HUndreds 01 mod­
ificatiorls and improvements lor your
rig. S8lect the best Irom 14 years of
genuine top-rated Fox-Tango Newslet·
ters by using our new 32·page Cumula·
t ive Index . Only $5 postpaid (cash
or chec k) with $4 rebate certificate
creditable toward newsletter purchas­
es . Indudes lamous Fox·Tango FIlter
and Accessories Lists , Milt Lowens
N4 ML (Ed,torl _ Box 15944. W , Pa lm
Beach FL 33416; (305)-683·958 7.
BN....

OSl. CARDS-Look good with top
quality printing, Choose standard ce­
signs or l ully customized cards, Beller
cards mean more returns to you. Free
brochure, samples. Stamps appreciat­
ed . Chester OSLs. Dept. A. 310 Com­
marcial, Emporia KS 66801 . BNB434

FIND OUT what else you can hear on
your ganeral-eoverage transceiver or
receiver. Join a shortwave radio listen­
ing club. Compl ete in lormation on
major North American clubs and sam­
ple newsJener S1. Association 01 North
Ametican RadIO Clubs. PO Box 462.
Northfield MN 55057. BNB464

" HAMLOG" COMPUTER programs.
17 modules au tc-rcqs. so rts 7-band
WAS/ DXC C . Full- feature edit ing .
Apple $14,95, IBM or CP/M $24.95.
Much more. KA 1AWH , PO Box 2015,
Peabody MA 01960. BNB467

WANTED: Old Westem Electric, RCA.
Telefunken, Mclnfash, Marantz, Dyna.
co, Tannoy. AIlee-tubes. amplIfiers.
speakers. Maury Corb, 11122 Atwell .
Houston TX 77096; (713)-728-4343.
BNB479

No discounts or commIssions are avaIlable. Copy must be received in
Peterborough by lhe fifth of the second month preceding the 00V9f date.
Make checks payable 10 73 Magazine and send to : Hope Currier, T3
Mllgazin., WOE Cenlet, Peterborough NH 03458.

MARINE RADIO: Marconi Canada c«.
125 synthesized AWSSB IranSC6lver.
22 channels on 4, 8 . and 12 MHz. 125

Wans. 12Vde. Never used. Hst $1.995.
asking $1,495. Stu NOf'W'OOd. 10 Ate.
202 North. PelerborOlJgh NH 03458.

BNB047

IMRA-lnternal ional Mission Radio
Association . Forty coun tries, 800
members. Assists missionaries with
equ ipmen t loaned . week day net.
14 .280 MHz, 2-3 p.m. Eastern . Broth·
er Bernard Frey. 1 Pryer Manor Road,
larchmont NY 10538, BNB326

MILITARY TECHNICAL MANUAL.S
lor old and obsolete equipment. 60­
page catalog, $3. Mili tary TeChnical
Manual Service. 2266 Senasac Ave.,
Long Beach CA90815. BNB045

QSL. toorder , Va riety of styres, colors.
card slock. W4BPD csts. PO Drawer

OX, Cordova SC 29039. BNBl60

THE OX'ERS MAGAZINE. Up.lo-dala,
inlonnalive, interesting. Compiled and
edIted by Gus Browning W48PO.
DXeC Honor Roll Cer1i fica le 2-4.
Send lor free sample and subscriptiOn
information tod ay , PO Drawer OX,
Corc:iov8 SC 29039. BNB26 1

RADIO TRANSCRIPTION DISCS
WANTED. Any size, speed. W7F1Z­
WG, Box 724 , Redmond WA 98073­

0724. BNB347

XEROX MEMORY WRITER- pa rts ,
assembl ies, boards, manuals, Fr ee
help with service problems. W6NTH ,
Box 250 . Banton AR 72015; (50 1}-776­
0920. BNB404

HA'" TRADER YELLOW SHEETS. in
our 24th year. Buy, swap, sell ham­
radio gear. Published twice a month.
Ads quickly circulate-no long wait lor
results. SASE lor sample copy. $121or
one year (24 issues). PO Box 2057.
Glen Ellyn IL 60138-2057. BNB4 12

,--- ---
Barl er 'N' Buy advertising must pertain to ham radio products or services

I O lndivldu. l (noncommere l. I) ." " , . " , ••.••••••••• • • zscper wcrd
O Commerel. ' .... _•. . ... """"." • • _••••••• • • •• •• 60.: per word

I Prepaym&rlt required . coom only lhe words in the lext. Your address is
free. 73 cannot verily adVertising claims and cannot be held responSIble

I for claims made by the aovernser. Liabilily will be Iimlled 10 making any
necessary con-ecl iorls in the neJf1 available issue. Please print clearly or

I type (double-spaced).

I

I
I
I
I

I
L _
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PECIAL EVENTS

eereue: JERLS, Incorporated , PO BoK
11935, Bedlord VA 24523. BNB541

ANTIQUE RADIOS, schematics,
tubes, and literature. Send SASE to
VR5(ST), 376 Cilley Road, Manchester
NH 03103 lor targe list. BNB542

WANTED: vaesu YQ.901 band scope
adapter. Pete Haas, PO BoK 702, Kent
OH 44240. BNB543

KENWOOD 430S OWNERS: Stop
sean automatically resumes the scan
after the cI'Iannel clears! No mods! No
cut tracesl Reviewed in OST 6185 and
732185. $29 .95 (k it $19.95). Jabco
Electronics, Rl Box 386, Alexandria IN
46001 .BNB544

VOICEGATE NOISE REDUCTION.
Studlo technology eliminates back­
ground CRNT Features gated audio,
dynamic expansion, 2 notch filters 1
bandpass. cassette remote control.
and more! SASE lor tree pamphlet or
include $3 ,SO lor our demonstrat ion
cassette! $99.95. .rabcc Electronics.
Rl Box 386, Alexandria IN 46001.
BNB545

ATARI FIELD DAV dup Pfogram lor

HOLIDAV-IN-OIXIE
QSOPARTY

APR4

The Hohday·in-Oixie 050 Party will
operate on April 4 Irom 1800-2300
UTC during the Hol iday·in·Oixie cere­
creucn. an annual 10-day event com­
memora,,"g the Louisiana Purchase,
wh ich is held in Shreveport and Bos­
sier City , Louisiana. Exchange: Name,
OTH. and R5(T). Preccences: SSB­
1 .235 and 14 ,245; CW-7.115 and
21.11 5 (IiSlen lor Ca HID). For an 8-1/2
K 11 eemncere. send an SASE and
OSL 10 HolldaY'In-O,xoe a so Party . cJo

WA5ARJ, PO Box 4842. Shreveport
LA 11134

ROCHESTER MN
APR "

The ROChester ARC will sponsor the
10th annual Rochester Area HamfeSf
on Aptll 4, beginning al 8:30 e.m.. at
John Adams JuntOr High School . 1525
NW 31 st Street, Rochester, M,nneso­
lao Talk·in on 146 22/82. For furthar
info rmat ion , wr ite to RARC , clo
WB0YEE , 2253 No rd ic Center NW,
Rochester MN 5590 1.

COLUMBUS IN
APR4

The c ctumbus ARC will hold ne
Swapfest '81 on Apnl4, Irom 8 am to
5 p.m., al the 4·H Fa irgrounds, in
Colu mbus, IndIana. Adm ission is 53.
M ooltable. $4. 6-foot lable, $3 Talk-in
on 146.190 and 444 ,950. FCC testIng

the 800, 8OOXL, and 130 XE. Checks
dupes and bad caus.Deletes callS, lists
calls , printouts lor Epson prinlefS,
eIther alphabetIcally or sulliK alphabet­
ically. Covers all bands, an call areas.
Double-sided disk $10. Vern Smith
WA 10EH, Box 20, E. Thompson Road,
Thompsor'l CT 002n.BNB546

OSL. CARDS. Choose lrom 6 beaut,tul
new de$igns or custom printed Irom
your art . Write lor free sample-s. San­
oatlar Press , PO Box 30726. Santa
Bartlara CA 93130. BNB541

SAVE $1 .50 SHIPPING on 81-88
ARRL Repealer Direc/ory . Send $5
lotal. All ARRL litles available lor book
price plus $1 shipping. Marshall Hill
Enterprises, rnc., Marshall Hill , Brad·
Tord NH 03221 . BNB548

COMMUNICATIONS SOFTWARE.
PrediCl range in miles based on xmtr,
revr , and antenna parameters, $15
disk contains HFN HF/UHFIL·BAND
propagat ion programs plus Smith
Chart impedance malching . SpecIfy
CommodOre 64 or MS-DOS BASICA
Lynn GeflQ WA9GFR, 6411 Morgan
Road, Monroeville IN 4On3. BN8549

held at Kn ighls Inn Motel. Send Form
610 and copy a! license ten days in
advance 10 Til Kinser KI9R, 6651 N.
Road 110 W" COlumbus IN 41203;
(812)-372·5006. For tames or tntoema­
non. co ntact Dave Mann KA9UUP, 458
N. Country Club Road, ColumbUS IN
41201 ; (812}-342-6302.

ARCADE TRACE FAIR
APR 4-5

The Pioneer Radio Operators Soci­
ety (PROS) will operate KC2JY on Apnl
4-5.lrom 1400-2200 UTC, lot the 4th
annual Arcade Trade FaIr. OperatoOn
w,ll be on SSB with suggested frequen­
cies 3.890, 1 ,240, and 142SO. For a
OSL, send a aSL and an SASE 10

PROS-KC2JV, Box 296 . ArC<ide NY
teoos

WILLINGBORO NJ
APR5

The Wiltingboro Repeater Group will
hold its annual nemrest on April 5 ,
from 8 am , to 2 p.m., at Holiday Lakes,
Rte . 130 and Creek Road, Willingboro,
New Jersey, Admission is $3 at the
door or $2,50 in advance, XYLs and
children under 16 free. Tab le space:
$5 per a-toot table. Tailgaters must
purchase an admission Iicket. ou t­
door sell ing only, Talk-in on 146.925
or 146.52 , For lurther inlormalion.
write to Will ingboro Area Repeater
Group, PO Box 412, WillingborO NJ
08046. or call Jack K2KLM et (609}­
8n-5249 after 6 p.m.

NEED FIVE·DAV CRASH COURSE to
pass 13-wpm code test . Test musl be
given and passed at end 01 course,
Name lee. Prefer east of Mississippi,
but will go anywh8fe Respond to Bob
Herron. 3312 Jude Cr., Murrysville PA
15668. BNB5SO

FOR SALE: Brand new Ten-Tee 2510
satellite statlQtl, S4OO. Jim Nl EJF, PO
Box 11 01, Hillsboro NH 03244; (603}­
418-3262. BNB551

WANTED: Azden PCS-3000 2-meter
FM transceiver , any ccocaco. Adlai
Breger, 8006 Dove Flight , San Anton io
TX 18250; (512}-523-5438 , BNB552

WANTED: Service manual Tor veesu
FTX-650, Will pay lor copying and
postage. Jim Lisle WA4WaK, 3221
Park Avenue, Columbus GA 31904,
BNB553

THE COMMUNICATION POST: Buy,
sell, trade-ham, shortwave, and other
electronic gear. Technical aencies.
protects, Send large SASE lot sample
copy. 24 iSSl.les, $9.95 per year. Box
lnl Grand Forks NO 582Q6-1 n1.

BNB55<

GROSSE POINTE WOODS 11I1
APR5

The South Easlern MIChigan ARA
will ho ld its 29th annual Hamlest
Swap and Shop on April S, Irom 8 a,m.
untiI3p.m., at the Grosse Pointe North
Hig h S chool , 107 Vern ier Road ,
Grosse Pointe Woods, Michigan. Ad­
vance tickets $1 , $3 at the door. Ad·
vance tables $8, $10 ettne door, Talk­
in on 141.101.10 and 146,52, For more
informat ion, write to SEMARA Hem­
lest, PO Box 646, SI. Clair Snores MI
48080 , or phone Fred Lewis NK8M at
(313}-88 1-o181,

FRAMINGHAM MA
APR5

The Framingham ARA WIll hold lIS
annual spring Ilea marlo:et and eKams
onApril 5 , beginning at 10 e.m., at tne
Framingham Civic League Bldg,. 21.
Coocotd Street (Rte. 126), in down­
town Framingham, Massachusetts.
AdmIssion is 52 and lables are $10 (in­
cludes one free admission). Pre-rll9'S­
tratoOn is required lor tables and ex­
ams. Talk-in on .151. 15. To reserve
tables, contact Jon Weiner K1WC, 52
Overlook Drive , Fram ingham MA
01101; (617}-8n -7166 . To register for
license exams. send completed Form
610, copy 01 ham license, and check
for $4 .25 payable to ARRLNEC 10
FARA, PO Box 3005, Framingham MA
01701. Walk· in exams given on a
ecece-eveneoie basis.

MADISON WI
APR5

The Mad Ison Area Repeater Assoc i­
allan, tnc .. will hold «s 151h annual
MadIson swecresr on April 5. beg in­
mng al8 am.. at the Dane County Ex­
pc srtrcn Center Forum Building in

VHS VIDEO CASSETTES. $29 .95
toter price tor a box of 10 delivered
anywhere in coo,,"ental U.S. Call lor
24-hour order info . KB6MT (714 }-99().
9622. BNB555

" COMMODORE C-128" speciliC ham
programs. SATRAK1 28 lrack s up to 8
satellites simultaneou sly in real-tIme
C I 28RTTY RnY program lot user
pori RTTY (eKample , MFJ-1228)
dlMcvs, Send SASE for add ltoOnal in­
format ion on above to: Reid Bristor
WA4UPO, 14303 lnth Avenue SE,
Renton WA 98056. Phone (206}-235­
0676. BNB556

FACTORY FRESH NiCds. Save this
ad AA/$1.45 each, AAAI$1 .45 each,
2N 210M (replaces 2N 250M used in
ICOM 2ATI4AT BP3 pac ks) $1 .85
each, BP3 pack of 7 wired lor your case
$14.95 each, 2N 4SOA (used in lCOM
BP2/BP5, Tempo 54 , Yaesu FT.2{)7RI
208R) $2.40 each. Add $2 S&Hlorder.
Cunard Associates, A.D. 6, Box 104,
Bedford PA 15522, BNB557

HAM RADlO REPAIR. all makes, all
models. Robert Hall Electronics, PO
Box 8363, Sen FraOClSCO CA 94128;
(408}-729-8200. BNB558

Madison, wrsccnsm. AdmISSIon is
52.SO in advance and $3 attbe door .
Children 12 and under are admlned
eee. Tables are $5 eacl'l in advance
and 56 at the door. plus admission .
Reserve by Ma rch 31 . Ta lk -in on
146 .16/ .16 , For admission l ic kets,
table reservations, or in lormation on
commercial exhibit spac e, contact
MARA, PO Bo x 3403, Madison WI
53704; (608}·214·5153.

CHARLESTON WV
APR5

The Charleston WV Area Hamfest &
Computer Show will be held on Apr il 5,
lrom 8 a.m. to 5 p.m., atlhe Civic c eo­
ter in Charleston, West Virginia (Iollow
1-64, I_n. and 1-19 to ex its marked " To
Civic Center" ). Adm ission is $4. Talk.
In on 6 .2816.88. For more information,
contact Ollie Rinehart KABTtK. 1256
Ridge Drive, South Ch arleston WV
25303; (304}-768-9534 (days) or (304}­
168-9534 (nights).

LANCASTER PA
APR 5

The 14th Lancaster Hamlesl, sp0n­

scree by Sercom, Inc., will be held on
Apr il 5, Irom 8 a.m. to 2 pm. at the
Overlook ROller Rink (on Rte . SOl just
one mile north of the g te. 3OIS01 inter­
section, two miles north of lancaster.
Pennsylvania). $4 admission , XYLs
free. $5 per space lor tailgating. Tables
$10, perimeter or wilh erectrtcuv $12,
Talk·in on 146,01 1.61 or 147,Ot5/.615.
SASE to Harnlest Committee, PO Box
6082 , Lancaster PA 17603 lor info.

CLARKSVILLE TN
APR5

The Clarksville Amateur Transmit·
ling Society will sponsor Its annual

I
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-Repeaters
-Links
-Remote Base
-VHF,UHF
-Receivers
-Transmitters
-Antennas

M anufact u rers of Quality Communications Equipment

-
Hi Pro 'E'

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Ouplexers

EXPANDABLE REPEATER SYSTEM

• A NEW CONCEPT IN REPEAT£R DESIGN. THE Hi Pro " e" IS AN EXF"'Nllo'BLE REPEATER WITH THE FOl..l.OW1NG FEATURES A BASIC REPEATER WHICH WOUlD IN­

ClUDE A ~PLETE RECEIVER, TAANSMlTTEA. COR. FRONT F'IVIIEL CONTROLS AND INDICATORS. l..OCAL SPE.AltER AND "'IC IN::K AND CAPA8l.£ OF FUTURE

EXPJt.NSION ALlI'1OUSED IN ANE~MElY RUGGED. ENClOSED. 194NCH FVoCI( MOUNTA&.£ CABlNET.

• n"ns SYSTEM CA.N BE EXl'l'NOED AT TIME OF PURC::H...sE OR CAN BE AN AFTER-PUACHASE ADO ON THE ADO ONS ARE~EAF'CIWER. 1101220 VN:. I"(MI£R

SUPPLY. I)ENTlFlER. AU10 Al.TCH. OR CQl.fPUTEfl CONTROLLERS IN A(X)l'TlQN 10 THESE ....00 ONS AN I\DOlTlC)N!lL RECEIVER ""'0 ~SlMTTEACAN BE

MOUtH E D INTERNALLY FOR USE AS CONTROllJNl(S. REMOTE BASE OR Dl.JAt. BANO OP£RIl1"lON. ETC

AN EXTENSION f'lVIIEL IS A\IM.A8l.£ FOR l.DCAL MONI1ORlNG OF nE FEPEATEA AND CONTAINS AU NECESSARY METERING. STATUS lJ(iHTS I>UJ INDICATORS AU.

ADO ONS ARE -.LABL..E FR(ltr,I THE OCJtMYIHY AND ARE COMPI..ElE INCLl..IDII'«i INSTA\.CTIOIIIS

•
I

VHF-UHF REPEATERS
SUPERIOR RECEIVER AND TRANSMITTER SPECIFtCALl Y DESIGNED FOR REPEATER SERVICE.

ADJUSTABLE TRANSMITTER POWER, FROM 1 TO 25 WATTS MINIMUM OUTPUT WITH EXTAEMEl Y COOL OPERATION.­
AUTOMATIC BATTERY BACK UP SYSTEM CAPABILITY WITH BATIERY CHARGING AND REVERSE POLARITY PROTECTION.­
NOW WITH A FULL COMPLIMENT OF INDICATORS AND STATUS LIGHTS.-1 00% DUTY CYCLE- ADVANCED REPEATER SQUELCH
NO CHOPPING, POPPING , OR ANNOYING REPEATER KEY UPS DURING LIGHTNING STORMS.-DIE CAST ALUMINUM A.F.
ENCLOSURES - SMALL SIZE 5Y. x 19 x 13 "- HIGH QUALITY LONG LI FE DESIGN.

AMATEUR DISCOUNTS AVAILABLE

•

•

-
••

••

HIPro TRANSMITTER AND RECEIVER USED IN ALL HI PRO REPEATERS

ASSEM8t.ED
SMALL SIZE:
3 ~ II . ·

Maggiore Electronic Labora tory .... 7

600 WESTTOWN RO. TELEX: 499-0741·MELCO
WEST CHESTER. PA 19382 PHONE 215-436-6051

U5l" T01'S REClEVER
TO REPI..ACE THAT
TJII(lUILE9DWE RECEIVEA
'N I'QUIl PRESENT
IlEPEATER

H'PFlORECEIVU'
nils RECl:IVER IS THE
_II7THE FlEF'EAIER
ANDIIOASTS SUPERIOR
SQIJE~C" ACTION NHOl'D
~OR TH'S TYPE OF
SERVICE exCEllENT
SENSITIVITY. STABIUTV
ANDSELECTrvlTV , '--_= ""''----''--=- _ADJUSTABLE

~'"
=~

UPT05WATTS
FR()t,O THE

EXCITER IlOAAO
COOI.OPERATOON

011PFlO TRAAls...'TTER
Ol'SIl>NEC ~~ flEF'EA~

SE"VICE wrTH eXCEl.U>IT
AUDIO. STABiliTY,

HARMONIC REJECTION
AND lOW 'IO'SE

ASSUIBL£D
SMALL SIZE
Ulh "

ASK ABOUT OUR COMPUTER CONTROL
SYSTEM, AND MICROCONTROL AUTO
PATCH, AND REPEATER KITS.

WRITE OR CALL FOR OUR COMPLETE CATALOG
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• Inlernational Broadcasting
• UlUlty Moniloring
• Scanners
• Shortwave and Longwave
• Sale'lliles
• Ek>ctronic Proiects
• listening Tips
• Frequency lisls
• Equipment Reviews
• News-breaking ArtiCIl!$
• Feature Articles
• E~clusive Interviews
• Insights by the E~perts

• New Products

Subscribe Today To The
World's Leading Magazine For
Shortwave & Scanner Listeners!

MONITORING TIMES
P.O. Box 98 Brasstown, N.C. 28902

Each m o nt h MONITORING TIMES. the first wide­

spectrum list ener 's publication and still the best, brings

you 64 giant tabloid pages of late-breaking information

on every aspect of monitoring the radio spectrum.

Fast-paced and information-packed. MONITORING
TIMES consistently scoops the publishing industry.

ORDER YOUR SUBSCRIPTION TODAY before

another issue goes by: only $15 per year (U.S. and

Canada), $22 per year (foreign) or send $1 for a sample

issue (foreign send 2 IRCs).

'NOVICES'
Disco ver 28 & 220 Voice

THE FUN STARTS NOW

Every th ing yo u need for a

BIG signa l on the NEW bands: It 's all here.

SEND SASE FOR NEW CATALOG FROM JIM W4THU
(804) 484 -0140 BOX 6159 PORTSMOUTH, VA 2 3 703

Ask About Dayton Specials
OUTSTANDING PRICES

ON IBM XT'" '
COMPATIBLE SYSTEMS!

SYSTEM #1 $399.00
MOTHERBOARD WITH BIOS AND
FIRST64KOF RAM, UPGRAOABLE
TOA FULL640KOFRAM. FLlP TQP
CASE. K8XT (ATLOOK ALIKE) KEY­
BOARD. 150 WAn POWER SUP­
PLY WITH ALL THE POWER NEED·
ED TO RUN EXTRA DRIVES AND

('"J • IBM IS A AEGISTERED TRADEIMAK OF CARDS.
INTERNAnoNAlBUSINESSMACHINESCOAP SYSTEM #3 S999.00
UPGf\AOINO IoI()THEAflQARO TO'" FULL~AAM

MOTHERBOARD WITH BIOS AND
UPGAADEFflOM&u< rOAFVU&ooI< , $'02,00 FIRST 256K OF R AM. UPGRAD-
UPGAADE FROM 2MlK TO AruLl 64OK . . S 7000 ABLE TO A FULL 640K OF RAM .

SYSTEM #2 $699.00 FLIP TOP CASE. KaXT 'AT LOOK
ALIKE) KEYBOARD. 150 WAn

MOTHERBOARD WITH BIOS AND POWER SUPPLY. COLOR GRAPH­
FIRST 256KOF RAM. UPGRADABl E ICS CARD WITH RGB AND COM·
TOAFUl L640KOFRAM. FlIP TOP POSITE OUTPUTS. MULTI ItO
CASE. KaXT(AT lOOK ALIKE) KEY- CARD WITH TWO DISK DRIVE
BOARD. 150 WAIT POWER SUP· POATS, ONE PARALLEL PORT,
PLY. DUAL DISKDRIVE CARD WITH ONE SERIAL PORT AND ONE SE­
CABLES , ONE FLOPPY DRIVE OS RIAL PORT OPTION, ONE GAME
DO 360K. A COLOR GRAPHICS PORT. CLOCK AND CALENDAR
CARD WITH RGB AND COMPOSITE WITH BAITERY BACKUP. TWO
OUTPUT. FLOPPY DISK DRIVES OSDO360K
(ALL YOU NEEDIS A MONITOR) AND A COMPOSITE MONITOR.
lIHIPPING INFO/lfllATION, PLEAse INCLUDE ,~ OF O/lDER FOIl • La
SHIPPINGAND HANDliNG CtiARGES IMINIMUM $.2.50. MAXI"'U,," $'01 c c.a t::./}\
CANADIAN O/lDERS. ADD $7. 50 IN US FUNDS. MlCtilGAN RESIDENTS ,,~....
ADD.'Ml SALES TAA. FOA FREE FLYE.'t SEND 22 ' STA"'P OR SASE. --;. 7-

\ .
HAL.TRONIX, INC. !29 - \0.... .: "."

P.O.BOX1101DEPT.N IiQlJAS '~ "HAl."
12611 DIX-TOLEDO HWY 121lO-600 ESr",on-Sol HAROLD C NOWLAND
SOUTHGATE. MICH. 48195 PHONE 31 3 281-1173 W8ZXH

MULTIFAX

A COMPUTER PROGRAM THAT WILL CO PY:

• WEFAX FROM GOES SATELLITES
• HF FAX FROM NAVY WEATHER BROADCASTS
• APT FROM NOAA POLAR ORBITING SATELLITES
• WEFAX REBROADCAST FROM TV TRANSPONDERS
IN UP TO FOUR CO LORS O N YOUR COMPUTER COLOR
MONITOR.
MULTIFAX displays the full picture on the monitor as it is be·
ing recorded. Meanwhile , memory is filled with line-grain
data so that any quarter or sixteenth of the picture may be
viewed in greater detail. All data or any view may be saved
on disk,
MULTIFAX is adaptable to a variety of facsimile transmis­
sions and computer clock rates since sweep speeds are key'
board adjustable .
Picture synchronization is automatic when frame sync is
transmitted {WEFAX OR HF FAX). otherwise keyboard svn­
chronizat ion is available (NOAA APT),
MULTIFAX will run on the IB M '" PC and IB M '" PC compati­
ble computers having at teast 320K of memory for Multifax .
Hard copies are obtained by using your Print Screen
program .
tiara entry to the computer is via its game port .
Price is $49.00 (US) for MULTIFAX on disk with instructions
and interface circuit information.
MULTIFAX was written by an author of "WEFAX Pictures on
Your IBM PC " published in the June 1985 issue of " OST"

Elmer W. Schwittek, K2LAF
429 N . Country Club Drive , Atl antis , FL 33462

305-439-1370
111M "~I ",I< 'ro " I If " Ii 'tt ;or , (jI IRM Cor Il .- , 'l8

Mult ila, OSa regIStered I'ademar~ 01E W Schw,llei<
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The uniqu e design of the XP·706·US antenna system gives you MO NOBAND
PERFORMANC E in a Mul tiba nd bea m. The an tenna USES NO TRA PS or
loading co ils that rob power and lim it ba nd w id th . Som mer Antennas use th e
FULL surface area of the elements o n ALL ba nd s .

Our com mit me nt to use o nly the finest mat eria ls insures th a t yo ur investme nt
w ill last fo r years . O ur syste m uses a Do uble recta ngular boom , CAST alu ­
m inum element mounting brackets, a ll sta in less hard w a re and a high powe r
balun .

Monoband perfo rma nce o n a Mulriband bea m is yours when you move up to
Sommer , the la st beam you 'll have to bu y. We believe Som mer is your best
antenna value w hen com pared to the co nst ruc tio n a nd per forma nce of o the r
multi a nd m ono band a ntenna systems.
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~ UK' TO OPERATE BY''''' BfJIINGCHINA' ~
~ IIAMSTRAVElliNGIWT1/ US DO' 'U

~ Escorted and hosted by Radio Peking. ~
V Mosr comprehensil'e 22 day tour. V

~ F " • ...,h.. N _.d S .A.S.E. • ph ~
~ 1'....1Hale , 1619 N, R"lIel' S,. ~tJ C oIo l'. d o Sprin,. , C O 80907 ~

~~~~~~~~~~~~~

Swap!esl at the Nat ional Guard Ar­
mory on Hwy, 41A (Ft Campbell Blvd.)
in Clarksville. Tennessee, on April S.
The armory is Off 1·24 , th ree miles
south 01 Gale 1 to Fort Campbell. Ad­
mISSiOn is free. Tables are $5 each.
Talk.;n on 146.52, 146.6051.205 , or
packeI145.03. To reserve tables or to
gel more inlo rm at io n, c all Lar ry
WD4DBJ al (615)-232-6141.

OMAHA NE
APR S

The Ak-Sar·Ben ARC will present its
annual auetlOfl on April 5 at The Radial
Social Hall , 1516 NW. Radial High·
way , Omaha , Nebraska. Check -in
starts at 8 a.m .. auction at 9:15 . No
admission tee. Talk·jn on 146,341.94.
For r"las Of mora info. wote Ak-Sar·
Ben ARC, PO Box 291 , Omaha NE
68\01 . Attn: Aucucn Chairman.

MOORELAND OK
APR 5

The Graat Plalfls ARC 6th annual
Nort hwest Oklahoma Eyeball and
Swapmeet will be held in Mooreland on
April 5. starting et a a.m. $2 admissiOn
al the door . Dealer and swap lables
available al no charge , Ta lk -in on
147 .72/ .12. 146 .131 .73 , and 146.52.
VE leslS g,ven on April 4. OirectlOfls:
North on Ma,n Of Elm Stroot. across the
tracks and west. For further informa­
tiOn. call (405)-994·5600 or write to
Gerald Bow man WG5Z, Box 356 ,
Mooreland OK 73852 .

APPALACHIAN TRAJL
APR 10-12

The Lanie rland ARC will operate
W41KW from 1400 UTC on April 10 un­
lil 0200 UTC on April 11 , and also from
1400 UTC on April 11 unli l 0200 UTC
on April 12 at Amicalola Falls State
Park to honor the 50th anniversary of
the completmg of the AppalaCian Trail,
a 2,()()().m,le hiking trail from Spnng8r
Ml. in Georgia to Mt. Katahdm in
MaIne, The suggested operahng fre­
cceocee ± CRM are 14.270. 7.270,
and 3 ,870 on the General phone
bands. and 7.140 and 3.740 on the
Novice bands, Listen for COATC on all
bands. For a commemorative cert ifi­
cate . send aSL and a 9 x 12 SASE to
La nierland ARC , PO Box 2182 .
aemesvne GA 30503.

ST. CHARLES MO
APR 11

The st . Charles ARC will operate
WBIllHSlfrom 1400-2200 UTC on April
11 to celebrate its fifteenth anniversary
near its original meeting place. This
soeces-event station will transmit on
7.250, 14.325.21 .350, 28.510, and
146,67 as prOl)Qgation and CRM per.
mi l. For a ceruncate. send a large
SASE to the St. Chanes ARC, PO Box
1429, SI Charles MQ 63302·1429.

SUBMARINE SERVICE
ANNIVERSARV

APR 11-12

The Olympia RAC will celebrate the
anniversary of the UflIled
s tates Submarine s er­
vice by operating etate n
WA3BAT from the U.S.S.
Bec(Jna , a World War II
su bmar ine a n d th e
U.S.S. Olympia. flagship
01 Admiral Dewey in
1898. Transmissions can
be heard beginn ing at
1300 UTC on April 11 un­
Iii 2000 UTC on April 12.

CW frequencies will be 3.590, 7.050,
14.050, 21.090, and 28.150. Phone fre­
coences will be 3.890, 7.240, 21.360.
and 28 .600 (all i requencies ....ilh in 10
kHzl _Two-mell!f operation is planned
as well as Novice bands . For a certlfi.
eate and add itional informatiOn, send a
buSiness-sized SASE (U.S.) or one IRC
(foreign) to Olympia Radio Amaleur
Club. PO Box 928, Philadelphia PA
191 05.

PA MAPLE FESTIVAL 40TH
APR 11-12

The Somerset County, Pennsytva·
nia, ARC will operate KA31US on the
Iowar 25 kHz of the General section of
75 and 40 meters on April 11and 12 to
commemorate the 40th anniversary of
the Pennsylvania Maple Fastival. On
Apr il 11 from 1700-2200 UTC on 40
meters. then from 2200 to ? on 75 rne­
tets . On April 12. Irom 1700-2200 UTC
on 40meters. Please send an SASE 'or
a certificate to KA3IUS, R.D. '1 , Box
394·B. Meyersdale PA 15552.

BRAINTREe MA
APR1 2

The South Shore ARC will hold its
annual indoor flea market on Apn/12.
from 11 a.rn. to 4 p.m.• at the Viking
Club . 410 Quincy Avenue. Braintree .
MassaChusetts. Adm isSion is $1. 8­
foot tables available tor $1 0 each (in­
cludes one free admission per lable) in
advance. Send payment (made out to
South Shore Amateur Radio ClUb) to
Ed Doherty W1 MPT, 236 Wildwood Av·
eece. Braintree MA 02184 before April
9. Tables will cost $12 on the day of the
sale. If you have questions, call Ed at
(6 17)-843-4431 during tha evenings,

AUSTIN TX
APR18

The Austin ARC will sponsor its
Spring Swap!est on April 18, beginning
at 7 am , at the Manchaca l ire station

on FM1626, south 01 Austin. rexee.
Free adm ission. Tables, $2. Ta lk-in on
146.18/.78. For into , conlact Dave
Harper WD5N, 109 West 38 Street.
Au stin TX 78705; (512)-45 4·9205
(eveningsl·

AR80RDAV
APR 20-26

Speciai-eveot statiOns will be operat·
ing from 2400 UTC April 20 to 0600
UTC April 26 from Nebraslla City, Ne­
braska, the home of Mr. J . Sterling
Morlon, the founder 01Arbor Day. ste­
lions will be operating in Ihe Ganeral
port ion of the phone and CW bands 0 11

80 through 10 meters. SWls can par.
nccete also. Please send a business­
size SASE and your a SL to Nebraska
City ARC. PO Box 278. Nebraska City
NE 68410,

DAVTON OH
APR 24-26

The Dayton ARA will sponsor tha
Dayton Hamvention on April 24-26.
Tickets 'or all three days will be sold in
advance only; no spaces sold at the
gate. For furlher informatiOn. eentact
DARA, Box 44, Dayton OH 454{l1 ; call
(513)-433-n20 for general informa­
tiOn, (513)-223-0923 lor flea market in­
lormatiOn. and (513)-223-2612lorlodg­
ing information (no reservations by
phone). See display ad on page 11 for
further details.

FITCHBURG MA
APR 25

The Montachussel ARA will hold a
uea market at the Knights olColumbus
Hall on Electric Avenue in Fitchburg.
Massachusetts, on April 25 from 9:30
a.m. to 3 p.m , Admission is $1 . tables
are $8. Talk-in on 144.851145,45 and
.52, For reservations . send check
payabla to MARA, c/o James aeaure­
gard, 7 Mountain A~enue, Fitchburg
MA 01420.
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ENJOY HJ. OPERATIOH TO ITS RlWST
WITH ASPIDER ' 4·!AND ANltNNA

Be prepared for expected lflCI'eases in sunspot
activity by using the Sptder '· 4-Band Mobile
Antenna.Our patented ckf6;gn w,Uenable you 10
moniter up 10 four H F. Bands wlthoul having 10
stop, change rMooator. or retune.Just band
sw,tch your ng for enjoyabla rnoblle operation
on 10-15-20-40- or 75 meters, We also have a
Spider" 4-Band Mar,timaAntenna.Write or call
for our tree . detailed brOChure and price list

Ask The Hdffl Who H d S Tuned Oner -

,

Spider ~!!~~mm ¥

~TEXAS RADIO PIlOOUCTS
• 100' ,,",", 0 1"_,..... ,.>011

,,,,, ' ..·au

199 " Au CAP""'ID. c ,

."""<Zn .....-... . 0Ul>'< 1'<> .....

PRICE $ 74.95
1900 " "TT ..ODEL AV,\lJ,J,IL& . 1 ..

""""" eo """"', .
~.,,_ or ' ' .
_ _ _ .. I . S.., • •.

~.....,.. ,...........
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[D]ffi[[]~~rn[(]
Electronics Supply
362 1 fANN IN

H O U S TON TEX A S 7700ti

1-7 13-520·7300 OR 1-713 · 520-0550

USED EQUIPMENT
All equipment. used, dean. with socev warranty enc ao
day trial. Sixmontllstull t'aoeagainstnew equipment. Sale
price refunded if rot sateeed
KWM 38OJ2CW
ETOIALPHA 77, Clean
ICOM IC 745
TenTec 505 Argonaut
YAESU FT101E
YAESU FT 901 DMICW
Kenwood TS·83OSICW
TS·43OSlacc
TS·52OS
Drake TR4cw, clean

TOWER ACCESSORIES
114 H E H S Guy cable, ROOn US. 1000 It. ....." .....250,00
311 6 H E H S cable. Ro/ln US. 1000 II, ... ...210 00
114" Guy Cable 6100 11'7 x 7 strand, import ." ...15c1fl
3/ 16" Guy Cable. 3700 /17 x 7 strand, import . " .12c1tt
3/8" )( 6 E&J Turnbl;ckle " " ...... .. .. 7,95
3/1 6 " Wire Rope Clops " ........ " ...... 40
114Hwife clips " ..... . " ,,50
114 Thimbles " ...." ...... " ... ...... , 45
Porcela in 5000 Guy inscrator (3116) . . 1.99
Porcelain 502 Guy Insulators (1/4) 339

POLICIES
Min,mum order $1000 Mastercard, VISA, 0< C.O.O All
prices FOB Houston. except as noted , Prces subject 10
change withoot notice Itemssubjecl to prior sale Callany­
lime to check the status 01 your order. Texasresoerus add
sales tax All aems full factory warranty plus Madtson
warranty.

DON'S CORNER
"BeginnersGuide to Amennas & The Bunemut HF-6V is
the most popular Amateur Antenna being sold today
tbccseooa in use arocnc the wo<ld today

2995

" ...58,00

. .. 9 95
" .... ,,9.95

.. Stock
. 12,95
" 10995
" ,Call

.... 7,00
" ....12 95

....16.00
-, .. 6.00

...5000
" .. " ...... "Call

.Your Cost 369,00ust 429

SERVICES
Ahg nment, any late model rig
Rat lee Collins rebuil d, ....

PARTS
1,5 Amp/400V lull wave bridge fect~ier ,...1,95
2.5AllOOOPIV Epoxy diode ",29 each or 19 00/100
.OO I 5110KV or ,00 1/20KV.. .t.ss eacn
3N201 . ... ."" ... " ...95
4 inch lerrrte rod .. " ..... " .... 1,95
365pFcap ....." ..1,95
Sanyc AAA,AA Ncacs wltabs ,.. .". 2.00
2.4,5.6.8 pin me plugs ",.3.00
118, 114, watt carbon resetors .. .. "..".... " 05 each
Meters 0-3000 VDC 2'12" Square 0-1 Amp DC "..995
Orake-Cojl ins mike plug.. ,..2.00
rnccseocs 01panel meters , " "....,3,95 up CALL
MICA Cap000413KV .... ", ", , ,,5.00 others CALL
Close out on rigs & accessories All the time ..... " .....Call
We may have whal yoc're looking tor ,
Oiodes3A11000PIV .... " ...... ....... . " ...29
Duracell9 Vo't Battery - 2 Pak MN I604 " ...... " .... " ,3 49
DCFan3

';'"Sq.
)( I" " ..... " ..... . 9 .95

KEYS
BercoerS Vibroplex ...Less 100/0
Bencher ero« improved, Screws & springs, austaoiess
steel ero extra hand polishing
Nye ESK·OOl Keyer ...

TUBES
coens & Drake Replacement tubes ..
GE6146B ." .... ....
3·5OQZ ..." ....
GE lnduslnal Tubes..
GE 12BY7A ..
GE 6JS6C,....", ...,....
GE 8950"
12JB6Sylvania .. ,
Hard to find Tubes 5O.9O'lk> off ust
6.JB6A .."" ... . .. " .... ....
6JEOCI6LCl6 ......" .....

BOOKS
We stock SAMS, TAB, ARRL, RSGB. Ameco Radio
Pubs ..... .. " "... .. Call
New 1987 Radio Database Book - International SW

plus reviews .... " .... 12 95

IC28A ..

ANTENNAS
lsopole 144 MHz ..... ,,44.95
AOP·l , Complete Oscar Antenna, ... ... 149.95
Butternut HF6V, 80·10 verbcaL. ... " .. " ... " 125.00
HF2V, 80& 40 vence " 119 00
HF4B . " ....." ..." .... " 189.00
Hustler G7·144 .." .. " " " " 119 95
Hustler6BTV" .. . 139,00
KLM HF Wo<ld Class Seroes Antennas .,Call Don
AlphaOellaTwinSloper " .. " ..... . 49 00
Coax Seal .", .... " .. , ...2 00/roll
BiloW Dipoles , h . . " .. ...Less 100/0
KLM KT·34A .399 00
W2AU, W2DU .." .. " ....Now Available
NEW KLM l,2·44L BX ,... ..129 00
1296 Power Divider Soon
Orion CD-78 + BS 80 75/80 rotatable d ipole ." ,299 00

OTHER ANTENNAS
OiamondO·130Discone25-1300 MHz. .79,00
Larsen Kciduck .... " .... " .... " ..17,00
Larsen 2M va weve telescope an!. ... 25,00
AvantiAP1513GonGIass Antenna ." , 36 ,00
Anleco2M, 518, Mag , MOI.Jnt, Cam p " , 25 00
Orion 2M 1/2 wave Handy Antenna ... " ..... " .... " ,19,00
Van Gordon SlAl 160·80·40 Sloper . ,,4400
Valo< AB·5 Mob,le ." .... " .... , 7995
StonerOA100DAclive RxAntenna ... 190,00
DC 'Tenna H~ch 318-24 Thread

Fits 3/4 · trailer hitches

•.: "'-!SAX:

" ,1,25
...30

.", 2,00

""",300
' 00
9.00

. .. " 1,50
200

.. " 1.50
.,,3.00

900
." ,3.00

7.00

__109.00

..... 299.00
,299 ,00

..139.00
. 149,00

" 12500
....149,00

....249,00
" ....29900

New rigs and old favorites, plus the best essential accessories for the amateur.
" ·)IICOMI362 1 FANNIN ST

HOUSTON, TX 77004-3913

CALL FOR ORDERS
1-713-52(}-7300 OR
H 13-52Q-0550
ALL ITEMS ARE GUARANTEED OR SALES PRICE
REFUNDED

EQUIPMENT
Kenwood TH20SAT Trade in you, old HT
Kenwood TS 440. " .... ", .. ,...Caatcetrade
lcom R7000 25-2000 MH z , _ 949,00
loomlC735 ",84 900
Ten-Tee2510(Easy OSCAR) . 439,00
KDK FM 240 NT..__ ",.279.00
Mirage Amps ." ,.." .""" _",,,15%OFF
Tol<yo Hy.Power HL 1K AMP No 4CX250B 699,00

Lunar 2M4-40P ...

ACCESSORIES
B&W VIEWSTAR ANTENNA TUNER ... 89.95
HedHC3IHC4/HC5 Stock
Hei!BM10 Boom Mike headset _. .. CALL
Tri-H 5000A Remote PhO/1e . . . " ,.. " .. . ", ... ,$189,00
Tripen 3360 YOM {same as FLUKE 77) 69.00
Daiwa NS660A 30130013000 wallS__ , .. 135,00
Alinco ElH 2300- Excellent buy. ... 88.00
Nye MB5-A(lo< thebigboysl),. , ..... " .. ,529,00
$I1ure4440 . . " ....54 95
Ameco PT·2.. ..84,95
New ToI<yo HC 200A. " " ..... " ...115,00
Nel-Tech Labs O,gital voce Kever OVK 100 .. .33500
Astatic SilverEagle & Base . .. 66,00

BELDEN
991310w loss, solid center . to,llbraid soec .. . 51cilt,
8214 RG8 Foam.. . " ....... " .....45c11t,
8237 RG8 " .......... ... 39c11t.
8267 RG213 . " .... 55cilt
8000 14 Ga stranded copper ant. wne.. 13cilt
84488 conductor rotor cable.... . 33clfl.
9405 Heavy duty 2-16 Ga 6-1 8 Ga 56c11t
925BRG8x. .." " ... .. 20cllt.
9269 RG·62AIU ,..." ..... . 16c111.
8403 Mic Cable, 3 ccnocn & shield ..45cJII,
100 teet 82 14 w/ends installed ..... " .. " ... .... 54,00
86697116" tinned copper braid " ....100ilt

AMPHENOL
831Sp·PL259 Silverplate..
UG176 reducer RG8X " .. .. " .....
831J Double Female UH F"
82-61 N Male
82·97 N Female Bulkhead ..
82-631nline Female N .
82-98 N elbow
31·212 BNC·RG59
31 -216 UG201 AlU N Male·BNC Female
31 ·2 BNC·RG58, ... " .... " .....,
34025 N Male, RGsa ..
34125 N Female UHF male
3128 BNC Female·PL259 ..."
4400 N Male·50 239 .

PACKET POWER
AEA PK·232 .
Kantronics KPC 2400
Kamronics 2400...
Kantroocs Packet II .
MFJ 1270 ... " ..... " .....
AEAPM·l .
New AEA UDC·232 Firmware. No modem,

l isl 279 00
New Kantromcs KAM"

"When You Buy, Say 73"

New ICOM Calion the I C·~2AT, IC, 38A, IC ·03AT
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AMSAT·oSCAR 10

AMSAT-oSCAR 10 has provid­
ed some surprisingly good activity
lately. Stations from Kuwait to
Borneo have been heard and
worked by stateside hams. Unfor­
tunately, we will have little or no
use of the satell ite until May.
Since the ground control stations
cannot change the satellite's ori­
entation in space , its behavior due
to things like precession and
nodal regression can be predicted
as is shown in Table 1.

These calculations were provid ­
ed by Ross WB6GFJ , using a
computer program developed by
Jim G3AUH. The most important
items in this chart are sun angle
and percent illumination . Sun an­
gie refers to the orientation of the
satelli te with respect to the sun's
radiation. Zero sun angle occurs
when the sun's rays are perpen­
dicular to the plane of the solar
arrays on the spacecraft, giving
100 percent illumination : When
the angle hits 90 degrees, we
have virtually no illumination of
the solar cells.

The other numbers on the
chart, the Bahn coordinates, tell
us when the satellite's antennas
are pointed at the Earth. When the
longitude is 180 degrees and the
latitude is zero, AQ-10 is aimed
at the middle of the Earth when
at its highest point or apogee.
During the year, the latitude will
move only slightly, but the ton­
gitude shows a continuous trend
to smaller values. For us , this
means that signals will be best
early in each orbi t. l ater in each
pass, the antennas will be aimed
away from the Earth and commu­
nications will be very difficult or
impossible.

I am assuming that the satellite
will survive the period in late
March and early April when the
sun angle will be so bad that all
active systems on the satellite
most likely will power down and
the batteries will be discharged.
AO-10 has done well in this type of
situation before, but there are no
guarantees that things will be
easy again . If you find the satel­
lite active , keep your erp down to
100 Watts or less on the zo-cm
uplink , avoid operation around
perigee (possible eclipse peri.

oriented in a stable gravity.gradi.
ant-locked position with the cam­
era end always facing the Earth. If
you cannot find the satellite's bea­
con on, it is due to the many exper­
iments that the folks at the Univer­
sity of Surrey implement from time
to time.

"m

'm

I
'"

'''.0

I•

Although its batteries are in
somewhat better condition, heavy
overload has occasionally turned
off this satellite. The downlink
signals from AS7 have not been
very strong lately, but the OX
has been available to those
stations with the better antennas
for the ten-meter downlink sig­
nals. Watch for the beacon on
29.501 MHz.

As of this writing , RS9 and
AS10 are still earthbound . The ex­
treme cold in the Soviet Union at
the Plesetsk launch site has de­
layed activities there. I hope to be
reporting on new namsats in orbit
next month.

In the meantime , I have includ­
ed a frequency-planning chart for
the new AS birds by WA5RON
(see Fig. 1). Note that the AS10
ROBOT uplink frequency is in the
ts-meter Novice band. This cer­
tainly has possibilities. Refer to
last month's column lor more de­
tails on RS9 and RS10.

UoSATs

The UoSAT series of scientific
hamsats continues in good
health . Several of you have report­
ed success hearing the two-meter
beacon signals on 145.825 MHz
with HTs and simple rubber-ducky
antennas . Several attitude
changes have been under way on
UoSAT-OSCAR 11 to invert the
spacecraft. Typically , UO-11 is

I
2•. 26

'45.9•" .

I" ..

AS-O"""'. A UOIonk

•

I

"

when portions of certain orbits
pass through the shadow of the
Earth , meaning drastically re­
duced operati ng t ime for us.
ASS, whose batteries are virtu­
ally gone , will yield almost zero
activity . Although sources in Eu­
rope have reported that both
satellites will be off till mid-March
(about the time you read this), I
have found RS7 to be active for
at least half the passes I have
monitored .

ASS will not be heard very of­
ten , if at au. while in eclipse. Due
to the battery problems, solar
power is its only source of energy.
When the satellite is overloaded
with too many high-powered up­
link signals, it wilt turn off. A com­
mand station must send the cod­
ed signals up to the satellite to
turn it back on again. This doesn't
happen over the western hemi­
sphere. All I can suggest is that
you monitor the CW beacon on
29,451 MHz when ASS is expect­
ed and use QRP-Iess than 100
Walls effective radiated power
(erp)-when attempting to access
the transponder.

The same power rules apply
to the two-meter uplink of RS7.

•

j
•

j
I,

AMSATS

STATUS REPORTS

Andy MacAllister WA5ZIB
2310RomayorCourt
Pearland TX 77581

Another exciting month of ex­
ce llen t sa telli te acti vi ty has
passed. and our " repeaters in the
sky" are constantly changing due
10 ecl ipsing and other factors.
This month, I will beg in with com­
plete status reports on all 01 the
nem sat s. and the n I'll rou nd
things out with some hints on
antennas for successful OSCAR
operation.

I w ill not get into product re­
views on the various antennas,
but will describe their charac­
teristics briefly. I will bypass many
of the equations and physics in­
volved and will simply look at
systems that get results. For those
of you who are just now joining
this on-going ham sat conver­
sat ion, beg, borrow, or steal the
last three issues of 73 and get
caught up!

Radio Satellites

The Soviet Radio satell ites ,
RSS and RS7, have once again
entered eclipse season. This is

I
i.,
"

Fig. 1. Frequency-planning chart for the new RS birds .
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IBM PC/XT
COMPATIBLES

~.:820 MEG"'BYTE~iii~
MASTER BUSINESS SYSTEM

OU" " OS T 90f0ul"''' sn.... 0tI s "'n

$929

CO""''''''ANOI:R XT

Arflo ld Company Also stocks
a lul l lone 01 RF 8. Computer
Connectors Call us lor
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OSCAR MODE-J FILTERS
PREVENT DESENSE~:ZDDWN-liNK RECEIVER

/
1

2M TxH MMI I PSI I- 70cm I--< 70cm
2DO-7 432 PreAmp Rx

MMf20D·7 $49.95 PSf432 $89.95

(usually sufficient) (fo r extra protection)

I.l. @ 145 D.5dB I.L. @ 435 D. 1 dB

l oss @ 43 5 40 dB min loss@ 145 70 dB typ

Send 66 c (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord. MAsi. SPECTRUM INTERNATIONAL INC. (617) 263-2145
P.O.Box10845,Concord,MA01742,USA I-..:e... ) I:IC

... 18 3 '

Call $
Call $
Call $
Call $
CaliS
CaliS
cas
Call $
Calt$
Call S
Call s
Call s

CaliS
CaliS
Call S
Call S
Call S
Call S
Call $
Call $
Call $

List
$999.00
1649.00
1099.00
949.00

429/459
429/459

499.00
549.00
449.00
459.00
459,00
399,00
329,00

995.00
1695.00
439.95
579.95
299.95
359,95

1095.95
479.95
599.95

IC,735
IC-735 Gen . Cvg. xcvr
IC·751A Gen . eve. xcvr
R7000 Gen . eve. Rcvr.
R71A Gen . Cvg. Rcvr.
IC-27A1H FM Mobile 25w/45w
IC·28NH FM Mobile 25w/45w
IC-37A FM MObile 25w
IC-47A 440 MObile 25w
IC-{)4Al UHF HT
IC-48A UHF 45w
IC-38A FM Mobile 25w
IC-02AT FM Hl
IC-I.l2Al Micro HT

FT757GX
FT-757GX Gen . Cvg. Xcvr
FT-767 4 Band New
FT-270RH FM Mobile45w
FT-290R All Mode Portable
FT-23 R!TT Mini Hl
FT·209RH AM Handheld 5w
FT·726A All Mode xcvr
FT-727R 2M17OCM HT
FT2700AH 2Mf7OCM 25w
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A FINAL NOTE

The Tuesday-mqht , 75-meter
AMSAT nets have moved from
3.855 MHz to 3.840 MHz, plus or
minus 10kHz. This was due to the
crowded cond itions in the Gener­
ak:lass port ion of the band. Nets
start at 9 p.m. local lime.•

yagis pressed into satellite ser­
vice. The turnst ile is simply a
crossed dipole suspended above
a reflector to give a nearly om­
nidirectional horizontal pattern .
More detai led info rmation on
home-project satellite antennas
can be found in Martin Davidoff 's
Th~ Satellite Experimenter 's
HandbOOk .

Some Satellite-Station Setups

From the sound of it , amateur
satellite chasing requires sig­
nificant antenna arrays . Fortu­
nately , th is is not always th e
case . Although the newcomer (0
space communications may find
minimal systems unsatisfying .
the activit ies of some stations are
very th ought-provoking . Doug
WBSIRI has been monitoring FQ.
12 using a whip antenna in the
garage with a Hamtronics pre­
amp and downconverter to a Ken­
wood T$-120S. Jody N5HOM has
made several Fo-1 2 OSOS using
a Diamond Xl·200 dual-band
base-station antenna, a single run
of 9913 coax. a Yaesu AD·2 duo
prexer. and a Yaesu FT-726R
transceiver with a two-meter pow­
er ampl ifier.

Scott WA5lHM has been able
to monitor AO-10 using a two­
meter mobi le antenna in the
shack with a Kenwood TS·711A .
Courtney N5BF has monitored his
own signals through FO-12 using
a quarter-wave "mag-mount" an­
tenna in the attic for transmit on
two meters and a rubber ducky on
70 em for receive. The rigs were
ICOM with a duck-mounted
preamp.

Perhaps the most intriguing ac.
tfvlttes are those of Chris N5JHM,
who has made mobile-in-motion
0 50 s via AO-l0 from his piCkup
truck using a Kenwood TR-751A
with SIB-wave whip for receive and
an lCOM IC-471H with whip an­
tenna lor transmit. These contacts
were possible due 10 the anlenna
orientat ion of AO·10 in recent
weeks.

The challenge of satenne oper­
at ion with simple setu ps can
provide a very enjoyable pursuit
similar to long-haUl OX on the
shortwave bands using milliwatt
transmitters. Come on up and join
the lun!

suggest a two-meter c rossed
yagi with 14 to 22 elements and
a 70-cm crossed yagi with 16 to
30 elements. Larger arrays with
stacked anten nas may be ap­
propriate after you gain some ex­
perience.

For the antenna builder, there
are many antenna types from
which to choose . Several cross­
yagi designs have been described
in publications l ike the ARRl
Handbook and the VHF-UHF
Manual from the Radio Society of
Great Britain.

A favorite home-brew antenna
is the helix . It looks like a cork­
screw with a reflector plate in the
back. Building one for two meters
is qui te a chore , but for 70 em it is
a fine performer and not unwieldy.
Due to excellent broadband char­
acteristics, its dimensions do not
require the same precision during
construction as a yagi. Its only
shortcoming is that it cannot be
swilChed from one sense to the
other. It is either wound for right­
or left-hand polarization.

Other useful satell ite anten­
nas not typically found in cata­
logs include VHF and UHF quads
and turnstiles. For two meters.
the quad is not large and won 't
exh ibit qu ite the signal-fading
symptoms experienced by linear

Table 1. 1987AMSAT-DSCAR 10attitudepredictiQns.

SU, PERCENT BAHN COORDINATES
DATE A""LE I LLUMI NATION LO NCIl\.lOE LATITlJOE

' , c s 65. 1 42 .1 148 .4 11 . 5
' ,c 12 72 .0 30 . 9 147 .5 11 .1
' oc ,. 7e .8 19 . 4 146 .7 10 .6
' OC ae 85 .1 .., 145 .8 10 .1
A,c 2 85 .6 7 .7 145 .0 • . 7
A,c • 79 .5 18 .2 144 . 1 a.a
A, c re 72 .8 29 .6 143 . 3 ' . 7
A,c 23 66 .1 40 .5 142 .4 ' .3
A,c 30 59 .3 51. 0 141.5 7 . ',,' 7 52 .6 00 .7 140 .7 7 . 3,,' " 45 .8 69 .7 139 .8 e .'
'0' 2> 39 .1 11 . 6 138 .9 e . '

'" 2. 32 .4 84 .4 138 .1 ,.•
J." • 25 .7 00 . , 137 . 2 s .•
J." u 19 .0 94 .6 13 6 .3 • .s
J." 10 12 .3 97 .7 13 5 .4 •••J." as ' .7 .... 134 .6 3 .•
J. ' 2 -1.0 100 . 0 133 . 7 3.0
J. , • - 7 . 7 ..., 132 .8 3 .0
J. ' ie -14 .3 96 . 9 131 .9 2 . e
J. , 23 - 2 1. 0 93 .4 131 . 0 2 .'J. , 30 -27 . 7 " .S 130 . 2 U
A•• e -34 .4 82 .5 129 .3 L O
A•• >3 -41 .1 75 .4 128 .4 0 .'
Aug 20 - 47 .8 67 . 2 127 .5 o
Aug 27 -54 .5 58 .1 126.6 - 0. 5
S.. 3 -61.2 48 .2 12 5 . 7 - 1.0
S. , ic -68 . 0 37 .5 124 . g -1 .4
S.. " -74 .7 26. 4 124 . 0 - 1.9
S.. .. - 8 1. 3 15 .1 123 .1 -2 .4
0" , -86 .6 s .• 122 .2 -2 . 9
D0' • - 8 3. 6 11.1 121.3 -3 .4
D0' rs -77 . 1 22 .3 120 .5 -3 .9
Oc t 22 -70 .3 3 3 . 7 119 .6 - 4 . 4
Oc t 2"il -63 ." .... . 8 118 . 7 -" . 8",. s -56 ." 5 5 .3 11 7 .8 - 5 . 3.... 12 -"9 ." 6 5 . 1 11 7 . 0 -5 . 8.... ,. -"2 ." 73 .8 11 6 .1 - 6 .3.... ze -35 .4 81. 5 115 .2 - 6. 8
0" 3 - 28 . 3 88.' 11" . .. -7 . 2
000 ro -21 .2 93 .2 113 .5 - 7. 7

To build or to buy-the choice is
yours . Today , we have several
manufacturers involved in satel­
lite anlenna design and produc-
tion. Dishes are not common for 90 degrees out of phase with the
amateur-radio satellite operation, other. The sense is selected by
but il someone offers you a forty switching a delay line from one
footer with free installation, let antenna to the other. Som e of
me know if yo u don't want it! these antennas also use element
The most common antenna sys- staggering to achieve the circular
tem for the serious satellite chaser pattern.
includes a pair of crossed yagis, When purchasing a sate lli te
one for two meters and another antenna, you must cons ider sev-
for 70 centimeters. A ten-meter eral things. These include per-
dipole, vertical , or three-element Icrmanca , price, and reliability.
yagi wilt provide mode A downlink In most circumstances, you would
capability. consider more gain to be a de-

Some manufacturers and dis- ciding factor, but for eetenne
trtbetcrs inc lude KlM , cusncren. chasing, more is not always bet-
TelexlHy-Gain, and Spectrum In- ter. A forty-foot dish has a lot of
temenonar. Of their antennas, the gain at 70 centimeters , but it
most common ones heard on the would be quite a chore to keep
air are from KlM and Cushcrafl. up with a Iow-orbit satellite like
This is likely due to Iheir esteb- Fuji.QSCAR 12 as it goes from
lished positions as makers of a horizon to horizon during a 20-
large variety of antennas, includ- minute pass.
ing those for OSCAR use . The This also holds true for large
TelexlHy-Gain satellite antennas yagi arrays . They might be good
are relatively new. A review can for mconeccnce . but they are
be found in the February, 1987, very difficult to steer accurately
issue of 73. and quickly for most satellite

Since most amateur satellites work . Although the inclusion of
are configured for circular polar. stainless-steel hardware mcreas-
teetc n. so too are most of the an- es the price, it does improve re-
tennas manufactured for the earth liability.
station. rne " sense" of circular Polarization-switching relays
polarization is right- or lelt-hand- also add to the antenna cost. but
eo . This circular pola rization can provide more versatil ity lor op-
be created using the crossed-yagi ereuon through satellites with dif·
design by feeding one olthe yagis fe rent circular sense. I would
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ANTENNAS

FUjl-OSCAR 12

Fuji-OSCAR 12 continues to
provide us with excellent SSB and
cwasos. The satellite does not
have enough power available lor
continuous mode JD operation,
but we are hoping thai some digi.
tal operation can be scheduled on
a regular basis soon.

In the meanlime, we have had
five days of mode JA with two days
of recharge (no operation) per
week . It is not easy to adjust ro­
tato rs every two minutes and
keep up with the rapidly chang­
ing frequencies due 10 Doppler
shift. so many of tnose now on
FD-12 have added or are thinking
about add ing some sort of com­
puter interface 10 their rotor sys­
tems. Accessories like this are
helpful, but are not necessary lor
en joyable FO·12 contact s . Ad­
dress your bas ic system needs
first before worrying about the
bells and whistles.

ods), and listen to the AMSAT nets
for the latest news on operating
conditions .
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Digital Voice Keyer
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MODEL-10
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reoord /pl ayhack system The DVK·100, is . must for Ihe avid conteste r and great audio
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C IE is the world's largest independent
study electronics school. We offer ten
courses covenng basic electronics to
adva nced digital ,nJ microproc essor
technology. An Associa te in Applied
Science m Electronics Engineering
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Srudv at home - no classes. Pro-
grams accredited and eligible for VA
benefits.
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HElL SOUND, LTD.
Heil Drive
Marissa, IL 62257
618-295-3000 ..... 109

IIEiL
SOUPD

HCS
$99.00
head s e t

69.00 w/8 pin
mlc plug

59.00 wls tandard
plug

•­_.

get the c larity and that unm.stak abte
HElL SOUN D lor yourSSB that helped
make the Clipperton '85 e Xpedition
so successful

THE VOICE OF
CLIPPERTON

"Without the HElL microphone boom­
set, i t woutd have been impossib le to
even dream of the 31,000 OSO's we
logged." _ Rusty Epps, W60A T

Clipperton Project Manager
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TTY LOOP

"Buy the computer you like,
then the programming. "

else. By contrast, the new CoCo 3
still uses one bit of a PIA driven by
a "bit cenqer," but somehow al­
lows it 10 be interrupt-driven, so
that the CPU is not, itself , always
tied up. Should be a bit more use­
ful. Unfortunately, the solution
that Tandy might have consid­
erea, that many of us have done,
was to use a true serial port , an
ACIA Chip, for R8-.232 interfacing.
This option will still be available
for the CoCo 3 with an outboard
board, just as with previous incar­
nations.

And the third part , now you see
why I broke this one up, is the
question of IBM compatibility for
the CoCo 3. It's not.

Question four is not exactly
RTTY, but it is cogent. John won­
ders about the CoCo 3 as a video
generator for ATV. Don't see why
not, John, and the graphics avail­
able, up to 640 by 192, for the cost
can't be beat. In fact, a tittle later
in this column I will ten you about
one way to use those graphics.

The fifth question is not about
the CoCo at all, but another com­
puter. John poses the classic
question, and I paraphrase: What
good is the thus-and-such pro­
gram if I don't have a whoosie-bob
computer? I have said before, and
I will say again, bUy the computer
you like, then the programming.
My own preferences do tend to­
wards economy in computers,
though.

John poses a lot of good ques­
tions, questions that I am sure
have occurred 10 all of us at one
time or another. I, for one, thank
him for his interest, and took for­
ward to hearing of his progress.

ANewRTTYer

Another beginner in our midst is
located right here in Baltimore!
Craig Renier KB3KK is interested
in RTTY but does not know if he
has the right equipment. He says
that he has a Heath HW-101
transceiver and a C-64 computer.
Well, Craig, you have an excellent
start . About all you need is a pro­
gram and interface, both of which
have been covered well here in
the pages of 73, and you should
be on. Good luck, and keep us
posted, too .

CoCo 3 Graphics
and Other Goodies

Now, what was that 1said about
graphics for the CoCo 31 Our
good friend Bob Rosen of Spec­
trum Projects, Inc" has come out
with the first graphics program de­
signed for the CoC03, C III Graph­
ics. Requiring a CoCo 3with 128K

right folks? So, ask around, see jf
you can play with one or all of
them, compare features and what
you need, and make an informed
decision.

Part two of this compound
question is that John is interested
in the RS-232 port of the CoCo 3.
Well, so am I. The serial port of the
Coco 2 was driven by a software
UART in what is commonly called
a "bit-banger" technique. This
has the disadvantage of tying up
the CPU for rather large chunks of
time, and severely limits the ability
of the program 10 do anything

His first question wonders as to
the state-of-the-art software avail­
able for the coco, be it the Crow­
stan/Grosvenor described here a
few months back or other. Well,
the Grosvenor software does ap­
pearto be the latest fer the CoCo. I
don't know what else may be in
someone's beta test ready to be
released, but the above-cited soft­
ware is very good. I will be publish­
ing a simple machine-Ianguagel
Basic loader CoCo ATTY program
as soon as I receive an update
from the author, hopefully within
the next two months. This will not
be a fully stacked bells-and-whis­
tles program. but the price will be
right.

Question two is a simple one,
whether or not the commercial
software will be compatible with
the coco 3. I don't know. Most of
the CoCo 1/2 programs are com­
patible with the newer CoCo 3, un­
less they use a certain area at the
high end of the first 64K, which
Tandy "reserved" for future use. I
just don't know whether or not
these programs will run and I
won't until I get e ccco acr some­
one tells me about it. Given the
newness of the CoCo 3, I'm not
even sure that the manufacturer
wilt know the answer yet.

The third question is one I shud­
der at, and am forced to break up
into three parts. First off, "Is the
Pakratt, Heath, or Kantronics the
preferred unit?" Come on! They
are all clearly fine units, and which
one you buy may well determine
which one you like best, or vice
versa. After all, Chrysler, GM, and
Ford each have large numbers of
folks who swear by, and at, each
of them. But when push comes to
shove, they really are all fine cars,

John has "leanings" toward the
CoCo (Tandy Color Computer) as
the machine to get for RTTY, es­
pecially with the observation that
the CoCo 2 can be had for less
than $100 and the CoCo 3 for
$220. (I have seen the CoCo 2 for
tess than $70 and the CoCo 3 for
less than $200 in local sates-c-ane
less than that by mail order ...
mil.) Given that he wants to oper­
ate several modes, including Mur­
ray RTTY, ASCII , AMTOR, and
CW, he poses several questions. I
shall cover them as he asked
them.

CoCo RTTY Questions

That inevitable march of pro­
gress has hit one of our gang,
John A. Cooley KD9YK of Mor­
rison , Illinois. John writes that he
is an old-timer who is getting back
into ham radio. He jumped from
no ticket to N9FVK to KD9YK in
six-week steps!

Talking RTTY Remembered

Wonder how many of you no­
ticed the article in 73 two months
ago, the RTTY issue, on "The
Talking Teletype." I don't want to
toot myown horn . but if I don't who
will? Such a concept was present­
ed here in RTTY Loop several
years ago, using a 6800 micro­
computer to receive the RTTY and
channel it to a vouex Type 'N'
Talk speech synthesizer. The ef­
fect was remarkable and a blind
ham I knew was suitably im­
pressed. No doubt that some of
the newer systems could do far
more with less work. It does show
how far we have come.

ATTY. Well , George, I have zip­
parino in the way of information on
the Amiga . Either no one out there
is using one on RTTY (highly im­
probable) or no one has let me
know what they are doing (on the
nose!). Wish I could help you, but
it will have to wait until more infor­
mation is available at this end . In
the meantime, if you have any
success in your efforts, please
pass it along so that others may
benefit.

Marc I. Leavey. M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

Amiga ATTY, Anyone?

George B. Miter, currently a
computer science major at North
Carolina State University , Ra­
leigh, North Carolina, was attract­
ed to 73 because of the RTTY cov­
erage here, as he is interested in
using an Am iga computer on

Back so soon? Hmmm, can' t
wail to take a look myself! Any­
way, let's start out with a quick
question posed by Bill Fletcher
AF9B of Madison, Wisconsin . Bill
writes, " How does one get rid of
the awful rlfrom a C-64 when at­
tempting to use it with a Kenwood
TS-520S? The noise just plain
wipes out most reception on the
520S."

One of the most common
sources of RFI to the C-64 com­
puter that I have heard about has
been the type of interface, or de­
modulator, used . Several of them
have been named as rather potent
RFI sources. You might see old
columns for details on this one.
Lacking that source, you come
down to the computer itself and
the interconnecting cables. Of
course, anything that should or
could be grounded should be, and
any extra shielding you can put
between Interferers and lnterter­
ees (another point for the neclo­
gists among you) may be sig­
nificant. let me know your results.
I am sure there are others in the
same situation that may well
benefit.

APRil

I want you to check around this
issue carefully . After all, any
magazine that prints a " contract "
at the end of the Postal Statement
(February, "What kind of dummy
wastes ume reading the fine print
of the postal statement? .. .What
further proof is needed thai hams
are crazy? Case closed. "), or has
me as a columnist, for thai matter,
has got to be suspect 01 publish­
ing an " April Fool " article. So,
those of you, and from your letters
there are a lot of you, who turn
right to this column first thing are
excused for a bit 10 go looking .
You won't find it here . Don't wor­
ry, I'll wail right here for you.

72 73A maleurRadio. April ,19B7
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IT'S EASY TO GET STARTED

Simply Fill In And
Rush Mail The Coupon Below!

DON'T YOU DARE MISS OUT ON
THESE 3 FREE VALUABLE
OPPORTUNITIES

WE ARE READY TO HELP YOU GET
STARTED RIGHT AWAY!

But You Absolutely, Positive ly Must Rush
The Free 3 Proven Opportunit ies Cou­
pon Below . . .

• No Silly Schemes, Scams, Rip-Ofts,
• Nothing Complicated to Study or

Learn.
• And No Headache - Hassel or
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The sooner you get these 3 Free Ready
to Start Operatinq "Easy Wealth BUilding

start enjoying the rich good life " ..
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BEFORE ANY HOT NEW BUSINESS
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AND WOMEN FROM DIFFERENT
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UP HEFTY PROFITS ••• LET us
aUICKLY SHOW YOU HOW YOU
MAY DO IT TOO ... NO SPECIAL
SKILL REQUIRED .• .

Don' , yo.... d are b lo w this ch ance
10 join man y li ttle men and
w omen in this f ie ld w ho are fast
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dollars then by today's Inflationa.y
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especiall y for you and o thel truly
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W e create d what could be t he
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you. hands . BUT THE TIME 1$
LIMITED ...

THE WEALTH POTENTIAL IS REAL BUT YOU MUST ACT IN TIME - - -

Your No-Nonsense Chance To Stop FREE! FREE!
Busting Your Hump Just To Make Others MAIL COUPON TODAY " , NO OBLIGATION
Rich And Start Gain ing Fast Wealth --------------------I . .. I
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I
mme 10 keep Without obligation. Show me how I can qUickly start I
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1 -------- 1

Here's you r success opportunity
to joi n the many men and women
who are pocketing big fast p rofits
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Business Field ...



of RAM and a disk drive, this is a
320 by 192, te-coror graphics pro­
gram. With ten sets of palettes,
each with 16 colors, box , circle,
cut-and-paste, paint, and all kinds
of other nifty features, including
loading and saving a high-resolu­
tion screen to disk . Written in Ba­
sic, thus able to be modified by the
user a tad , this program repre­
sents an excellent entry-level
graphics program for what is sure
to become a popular graphics ma­
chine. And at $19.95, it's quite a
bargain to boot.

Bob has quite a few other good­
ies for the CoCo 3. A memory up.
grade to the full 512K can be had
for $139.95-1 know folks who

paid more for their 4K computers
than that. And a book, CoCo III
Secrets Revealed, exposes the
inner mysteries of this new power­
ful machine for the hacker in all
of us.

Need I go on? Bob has all the
bases covered, it seems, for those
of us who are "into" Tandy Co­
Cos, Drop Bob a line at PO Box
264, Howard Beach NY 11414, for
a full rundown on CoCo products.
Don't forget to mention 73's
Any Loop as where you read it.

To Come

In the coming months , stay
tuned for Ihe above-mentioned
program for the CoCo, as well as a

look at some other innovations in
RTTY that have, shall we say,
changed our hobby significantly,
As always, the fabled reprint list
remains available for a little old
sell-addressed . stamped envel­
ope. I fancy a change in the list
within the next month or so, so
those of you who have requested
one before might drop me another
SASE, and be sure to note your
request for the " new" list. That
way, I will hold the envelope a bit if
the new list is not yet ready.

Your questions continue to be
appreciated , of course. As you
can tell from this month's column ,
they help provide a feel for what is
going on in your minds. Send

them to me at the above address,
enclosing an SASE if you desire a
personal reply, or via Ccmpu­
Serve (ppn 75036,2501) or Delphi
(username MAACWA3AJR).

As a parting note, do your duty
and fill in that Feedback Bingo
card somewhere near here. You'll
he)fithe staff of 73tell what you're
reading , and stand to win a year's
extension to your 73 subscription!
Notice I said " extension." You do
already subscribe, don't you?
YOU DON'T? (Not you ... 1 was
talking to the guy next to you.)
Then use the card above the
Feedback card to subscribe. That
way, you will be sure to see what's
new in Any l oop.•

a replacement. As it turned out.
the Japanese company that made
the mike was no longer in busi­
ness, and you can guess the rest.
Sigh.

Currently, I'm using a Kenwood
MC-SO. It's a nice mike, but it' s
been through the wars. During the
past 10 years, I've used it to work
all slates, about 105 countries,
and endless rag-chews on 15
meters. Friends tell me il st ill
sounds good, but it sure ain't
much to look at.

So I'm now looking for another
mike to grace my shack. One of
the old RCA jobs would be nice.
You know the type I'm talk ing
about. It' s the one that David Let­
terman has on his desk. It looks
sort of like an overgrown aspirin
capsule , with a wire mesh on top,
an RCA logo near Ihe middle , and
some solid metal trim on the bot­
tom. I'm sure Ihis mike has an offi­
cial name, and I know all of you
mike experts out there know it.
But I don't , and Idon't really care if
you do, So don't bother wriling 10
lell me.

Anyway, I want to putlhis mike
in my shack for display purposes.
You know, something 10 show
company when I take them on the
KI2U grand tour. Somehow, it
doesn 't quite befit Mr. Fun! to
have a junky, disgusting, spit-rid­
dled relic exhibited at his cperat­
ing position . I want that beautiful
RCA mike silting there. As my
brother recently said , " It' ll be for
showin', not for blowin ' ."

If someone out there in my radio
family has one of these mikes and
wouldn't mind parting with it for a
fair price, I'd sure like to hear
about it. But, please, don't send
me one with a as-cent Radi o
Shack button element installed.
I'm wise to that Irick.•

minute wait, Jon says, " Let me
see if the train is coming. " So he
leans out over Ihe edge of the plat­
form, yells, " 1see two lights," and
promptly drops my Art Deco beau­
ty onto the tracks, In a flash, the
Broadway local turns Ihat micro­
phone, the microphone of my
dreams, into microphone scrap.

I spent most of the next two
weeks calling Lafayette stores for

boom attachment. That way, my
shack was going 10 look like one of
those super-duper operating posi­
tions they were always showing
in OST.

So I headed for the subway with
my pal Jon WA2MJK. I get to Ihe
store. go inside, point to the cata­
log, and tell the clerk what I want.
About five minutes later the guy
comes back, puts the mike on the
counter and says, "Yer in luck. It
was the last one ten.' I paid forthe
mike and the rest of the equip.
ment, and with Jon in tow rushed
back to the subway.

God, that stand and boom kit
was heavy. The thing used a 1(}.
pound counterweight and had a
20-pound base. Jon, seeing me
struggling, offered to help me with
the load . He took the quarter­
pound mike out of my arms and
asked, " Is that better?" I was too
winded 10 reply.

Finally, we arrived at the sub­
way. We paid our fares and head­
ed downstairs. After about a five-

" In a flash, the Broadway local
turns the microphone of my dreams

into microphone scrap."

lollipop job that made me feel like
H. V. Kaltenborn. Back when I was
about 14 or 15, a childhood chum
sold it to me for five dollars. I
thought I had cut a real shrewd
deal until WB2ZFF told me that I
sounded as if I were transmitting
from a Roman bath. When I un­
screwed the top of the mike, it
turned out that my buddy had
swapped the original element for
a as-cent Radio Shack button job .
Caveat emptor, right?

Shortly thereafter, I journeyed
into Manhattan (or " The City," in
the vernacular of Queens resi­
dents) to visit the Lafayette store
on Union Square, At that lime,
around 1969, Lafayette was seil­
ing a sharp-looking crystal mike
for $2.99 . Th is bullet-shaped

UN!

MICROPHONES

John Edwards KI2U
POBox 73
Middle Village NY t 1379

Hello, hello. Test one, two.
Oh, hello there . Just testing my

microphone, Wheeeee . whoooo .
Boy, this thing looks terrible. It 's
amazing the amount of effluvia
(for want of a better word) a mike
can pick up . Wow! Ever not ice
how a heavi ly used mike looks
worse than the handset in the av­
erage publ ic telephone booth-all
that brown crud and stuff and ev­
erything . Yucch! Get out the Jani­
tor in the Drum, right?

Anyway, where was I? Oh yes,
microphones. Over the years I've
been strangely attracted toward
microphones. I don't think I'm sut-
fering from a fetish, but I don 't be­
lieve it's a natural attraction, ei­
ther. Perhaps it's caused by an
unhealthy fear of Morse-code
tests Of something.

Over the years, I guess I've
owned something like three or
four dozen mikes. Most of them
have bee n absolute junk . You
know , little sa-cent button jobs beauty looked like something out
from Radio Shack that make you of a World War II spy movie. Like
sound like you 're tran smitting the sa-cent Radio Shack product ,
from a Aoman bath, or CB-type it only contained a cheap crystal
mikes with preampl ifiers that drive elemen t. But , damn , it looked
your rig to something like two zil- good , with a sleek Art Deco-type
lion percent modulation , They styling and a business-like olive
should give 'em away in Cracker enamel paint job.
Jack boxes. My plan was to spend the $2.99

The best-looking mike I ever for that mike, and then blow an-
owned was Ihis big chrome-plated other $19 .95 for a mike stand and

74 73AmaleurRadio . April,1987
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• Worldwide Press Photos
• Weather Maps and Charts
• Military & Gov't FAX

Marine Info rmat ion

Pa, TV and satelltte Desc:rambUng
All New 61h Ednlonl '" 192

100 pages of 1heory and working scbematics. 13 cable and
7 sateilite systems. Includes bypasses. Best reference
available $104.95 .I;_x~riments with--.YLdeocipher. rumens
$9.95. Cable TV. Function, bidirectional and security sys­
tems $12.95. !-10SJMMOJi!::!il.l]:lbook. For hackers. $9.95.
Buik! $a1ellite _S~Jems UndeL$QQQ. $12.95. Any 3 for
$26.00. New Winter '87 product catalog $1 .
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HIGH QUALITY FACSIMILE
ON A DOT·MATRIX PRINTER.

FINALLY!
••••••••••••
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INFO·TECH M·800 ... YOUR " EYES" TO THE WORLD
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K6K> PACKET

"Yes, Virginia, there will be
packet forums at the Dayton

Hamvention this year. They'll be
on Friday, so get there early."

mail. To find out if your local sys­
tem can, ask the local sysop. Of
the systems that can forward mail,
most do so with the following com­
mand : Scali @ bbs (for example,
S WA2KDL @ NK6K).

The spaces are important. The
command shown will send a mes­
Sa9(; 10 WA2KDL at the NK6K
BSS. You'll have to make sure
Ihat your local BBS knows how to
get to the BBS call you placed af­
ter the @. Again, ask your sysop
10 make sure .

New Hams

Christian V. Moreau N3FDP
writes: "I not only worked to get
my license as a result of packet
radio , it is the only mode that I
have ever used : ' He goes on to
say that he doesn't expect that
this will always be true. He wants
to try ATV and the microwave
bands.

That 's what I'd like 10 see more
of, packet getting a different seg­
ment of the population "hooked"
on amateur radio. Once they 're
here, who knows what else they'll
find that they'll like . It's sure that
we need to keep new blood com­
ing in.

As I write this, an FCC notice 01
proposed rule-making has come
in which proposes to take away
part of 220. I haven't seen the text
and won't comment further this
month, but Ihe comment period
will close before I get to speak
again . The procedure lor com­
menting to the FCC has been dis­
cussed in a previous column. (A/­
so see the QRX story on this
subjec(.-Eds.j This is particular­
ly disturbing since Skip WB6YMH
has just gotten 960o-baud packet
activity stirred up on 220.95 here
in the los Angeles area.

How Soon We Forget

Remember back in the dim dis­
tant past when the new packet
mode had to fight for space in
the crowded two-meter band?
Back when you had to petition
the local frequency coordinating
councils, go to meetings, write
papers, or just squat on the chan­
nel and make nasty "braap ,
braap" noises to build a home for
packet?

In the stillfast-qrowinq mode 01
digital radio, a new type of packet
is starting to be heard, and some
of the old-timers are starting 10
kick up a fuss about getting that
new stull on the traditional "pack­
et" channels. The funny thing is,
of course, that a packet " old­
timer" is anyone who's been on
for a year, and the really ancient

Auto-forwarding

John Skubick K8JS wrote to re­
mind me that many readers are
running low-end computers with
their packet equipment , and that
many authors are writing columns
for the high-end machines. The
Packet Poll certainly shows that
there are a large number of low­
end users out there , and I'll keep
that in mind.

John also asked for a short les­
son on sending mail to distant sta­
tions using the auto-forwarding
system. Many BBSs can forward

out of your local monitor mode.
They would still be repeated.

Attempts to mandate morality
through software are seldom suc­
cessful at reasonable cost. My
suggestion to this reader is 10 take
some deep breaths or get a dog
(it's been proven pels lower your
blood pressure). Alternatively,
some new software may have this
feature; check around. A hard­
ware box to monitor the incoming
bit stream is doable , but it
wouldn't be much less complex
than the TNC itself.

prevent beacons and connections
to a SBS from running though my
station."

Way back in 1983, when a sec­
ond-generation command set for
TNCs was being discussed, the
concept of lockout came up. At
that time, we thought that this op­
tion would cause more trouble
than it would solve. Since there
aren't any bits in the protocol that
gets set for packets that originate
ata BSS, and since beacons don't
necessarily have the text " BEA­
CON" in them , you are limited to
locking out packets based on the
origination station call orthe desti­
nation station call.

Our feelings on the matter were
that il other users were not willing
to voluntarily avoid using your
digipeater in ways you disagree
with , locking them out personally
by call would just propagate hard
feelings . Going with "out of sight,
out of mind ," the BUDLISTt
LCALLS were originally oriented
toward keeping the " bad guys"
off 01 your screen by locking them

TNCs sometimes stop running
correctly. This is referred to tech­
nically as being " wedged, " or
OTL (out to lunch). Sometimes
nothing bad happens, but some­
times the TNC will turn on the PTT
line 10 your transmitter in its death
throes.

KB3L points out that not all
TNCs have a watchdog timer.
This is a device that watches the
PTT line and cuts it off if it is as­
serted for too long. Some TNCs
have a built-in watchdog and
some don't. If you leave yourTNC
on when you aren't around, do
yoursell a favor and check to see if
your unit has one. For those that
don't have one, the manufacturer
will usually have a recommended
design for one you can add on .
Give them a call and see. I'll try to
get KS3L's design lor a future
column.

Watchdog Timers

I was sent a copy of a letter to
the editor of the Chatter Bug , the
newsletter of the Triple A Amateur
Radio Association in Beaver
County, Pennsylvania. KB3L
wrote about a bad experience he
had with his TNC " locking up. "

to educate new and existing pack­
et radio users on proper beacon
use and on methods of improving
the network by such items as bel­
ter external modems, GaAsFET
preamps on receivers , etc ,"

Jay makes a point in his letter
thai while beacons are usually
bad in urban areas , they have
their uses in less densely populat­
ed areas. I agree that sometimes
the beacon bashing gets out of
hand, bullhat's largely a regional
slant.

ao.

Harold Price NK6K
1211 Ford Avenue
Redondo Beach CA 90278

This month , I'll answer some
questions from readers. That 's
my way of saying I've really been
stacked up with work this month
and haven't had time 10 prepare a
lengthy dissertation on anyone
subject.I'n be going lathe Tucson
Amateur Packet Radio meeting in
a few days, where I expect to hear
all about several new networking
projects, and that will probably be
the topic of next month's column.
I'll touch on that a bit in this
column, too.

Comments on
the Packet Survey

I received several comments on
the type of questions that were in­
cluded in the Packet Poll. Gregory
Lefebvre K5LTW wrote:

" I have a few complaints about
the quality of the survey. It seems
that the questions greatly favor
positive responses to the accep­
tance of packet radio. I know that
there are questions allowing tor
negative answers, but certainly
not in comparison with the posi-
tive questions . Also there appears
to be an exclusion of other modes,
or at least treating the other
modes in the past tense.

"I would be interested to see if
someone in the polling business
might respond with some ideas for
a future survey that might be
somewhat better written to allow a
more accurate description of opin­
ions, whether they are positive or
negative. I certainly felt that the
questions did not allow me to ex­
press my feelings about packet
or how packet fits into my operat­
ing time: '

I'd be happy to get suggestions
for questions for the next packet
poll. Notice I didn't say "next
year's" packet poll; one was more
work than I thought it would be.

On the subject of beacons, Jay
Underdown W00GS writes:

"I have been hearing and see­
ing in the print what appears to be
a diatribe against packet bea-
cons. I agree for the most part , but Morality Through Software

beacons do still have a place in I got a tetter from one ham
packet activity and supply usefu l which said, " Can you suggest any
information. In my opinion, the waylcan selectively prevent other
time and space spent condemn- stations Irom digipealing through
ing beacons could be better used my packet station? I would like to
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patriarchs are those who have
been around for two years. The
ink on the band plan defining the
"traditional" packet channels is
barely dry.

The new kid on the block is ac­
tually any of several new systems
based on higher-layer protocols.
Back in the analog vs. digital turf
wars, the complaint was nasty
noises in the ears. In new-digital
vs. old-digital fracas, the com­
plaint is nasty characters on the
screen.

Most of the new protocols (like
those discussed in KA90 's net­
working article in the August,
1986, packet issue of 73) use the
data portion of an AX.25 frame to
carry the information from their
higher-level packet. Some of that
data is control information and
some is clear text. Depending on
what kind of computer or terminal
you have, this control information
will print as Greek, lines and ar­
rows, smiley faces, or if you have
an old OSI computer, even pieces
of the USS Enterprise.

The control information is an in­
tegral part of the new protocols,
just as is the control informalion in

the part of the AX.25 packet that
isn' t usually displayed in moni­
tored frames. As development on
these new systems contin ues,
more and more of the packets you
see on the air will contain "gar.
bace." These systems have
names like Gator, TexNet, TCPI
IP, and Netgcm.

Building the amateur packet ra­
dio network is like building a high­
rise. We started to build the first
floor, and while building the sec­
ond floor, because it was cold and
rainy outside, we all moved into
the first floor . Because it was a lot
more fun furnishing the first floor
than it was standing in the cold
building the second, most of the
time has been spent in (or mag­
azine articles written about) that
first floor. But now there are a
bunch of nuts walking on the tem­
porary roof, pounding away at all
hours, and walking though the
first 1100r carrying bricks and leav­
ing a trail of mud.

What am I saying here? The
packet network is still under con­
struction. You' ll be seeing some
funny cha racters in monitored
packets, especially this summer.

Once that second story is built,
there will be new software, new
terminal programs, and new op­
tions to avoid seeing garbage on
the screen.

Until then, explore the ways that
the current TNCs oHer to avoid
seeing trash. Most TNCs have a
way to restrict monitored packets
to a list of stations you want to
see, or a list of stations you don' t
want to see, Many can filter out
particularly annoying characters
such as the bell and clear-screen
characters.

On the other hand , we must
keep in mind the basic require­
men t of "monlturability." The
third-party tramc rules as amend­
ed by the FCC to allow unattended
packet operation are based on the
following thought: While the traffic
may not be easily monitored while
in transit between network relay
points, it IS mcmtorable at the en­
try point to the network.

Another point made by the ama­
teur community during the 85-1 05
rule-making proceeding is that
there are a large number of folks
"reading the mail" and carrying
on the tradition of self-policing the

ham bands. We've got to make
sure that this continues to be
true, even at the expense of a few
extra bits.

Dayton

Yes, Virginia, there will be pack.
et forums at the Dayton Hamven­
uon this year. They will be on Fri­
day, so get there early. The
current schedule, subject to
change , includes Bob Neben
K9BL, Dave Pederson N7BNC,
and the infamous Dr, Dave Toth
VE3GYO for the Fundamentals
and Tutorial session from 1300­
1445. The 1500-1700 session in­
cludes Lyle Johnson WA7GXD
and me on packet technical devel­
opments.

I' ll also be wandering the dis­
plays at Dayton, but you probably
won't see much of me at the 73
booth; there is usually a sign post­
ed prohibiting verbal dart throw­
ing . Speaking of which, a friend of
mine called the 73 subscription
number to ask for a 73 subscrip­
tion because of the great digital
column. What he got was a year's
worth of Digital Audio . See you
next month.•

OVICE NETWORK

QUIZ

The Novice

In the early sixties, the Amer­
ican Radio Relay l eague decid­
ed tha t the old system of two
classes of ham licenses wasn't
promoting growth in the hobby.
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and-dance about how wonder­
fully artsy code is (it isn't) or
how it will " make it through "
in an emergency when all other
modes fail (it won't). The law says
thai hams must pass a Morse
test , so just learn it because you
have to.

Obviously , I can't reacn code in
a magazine. Go cut and buy one
of the code-teaching tapes on the
market-73 happens to sell one
that's pretty good , Most of the
ones you can get are pretty much
equal when it comes to ease of
learning, but you should look for
a tape that sends characters at
13 words per minute with spac­
ing set at five words per minute .
If you learn code that sounds
li ke "daaaaaahhhh diiiih
daaaaaaaaaaahhhhh," you'll be
in for some real trouble when
you realize that you have to copy
code that really sounds like "dan
dih oan."

The other bit of advice I can give
you is NOT to learn code by writ­
ing down all of the little dots and
dashes and staring et the paper
for hours. It won't work. You have
10 actually hear the stuff to learn it
right. The absolute best thing that
you can do is to get someone who
will sit down with you and teach
you code. Classes are OK, but
one-on-one is the best method.
I've been doing code lessons for

As a Novice, you' ll be able
to use Morse code on four bands
and voice on three , You can al­
so use you r computer to tatk
over the air. You must pass a
f ive-word -per-m inute test on
the code, and a very simple ex­
am on electronics theory and am­
ateur practices. The rules govern­
ing Novices have just changed,
and we haven't seen the full text
of the regulations yet; in the fu­
lure, I' ll give you a full rundown
on the new spectrum and modes
available, as well as a summary of
how the testing for Novices has
changed.

The Code

Yes, you sti lt have to learn
Mo rse code to get a Novice
ticket. Maybe next year we'll fi­
nally have a code-free license,
but for now YOU 'll just have 10
do it. I won't give you any song-

1. What are the five classes of amateur license?
2. What code speed is required for the Novice-class license?
3, What government body regulates ham radio?
4. What is the symbol for current?
5, What does the symbol E stand for?
6. What is the voltage in a circuit with 3 Amps of current and a

total resistance of 500 Ohms?
7. What does Ohm's Law look like when solved for resistance?

They sat down and came up with
a plan call ed Incentive licens­
ing, which divided up the avail­
able spectrum into chunks. A lad­
der of license classes was creat­
ed, and the higher you could get
on the ladder the more privileges
you got.

Incentive licensing has evolved
into ou r p resent five-tier sys­
tem: Novice, Technician, Gener­
al, Advanced, and Extra. The
amount of etectronrc theory re­
quired to upgrade to the next
license increases as you move
up, but the privi leges increase
as well. An Extra-class licensee
has all amateur privileges on all
bands.

Perry Donham KW10
73 Staff

WHAT IS A NOVICE?

What can you do with an FCC
Novice license? Communicate,
that's what! You can talk with ctn­
er ham operators around the
world, from Australia to Zanzibar.
It doesn't cost a lot of money to do
(in fact, the license itself is free),
and you don't need an engineer­
ing degree to understand the elec­
tronics required to pass the Nov­
ice test.

That's what this colum n is all
about-how to pass that first test
on the ladder of amateur radio, In
the months to come, you'll learn
everything that you need: FCC
regulal ions, a little electronics,
and the art of hamming. We'll be
going pretty fast, since you're un­
doubtedly anxious to get your own
callsign!



to send unident ified transmis­
sions?" (Hint: It tsn't.} The theory
section is pretty much the same.
You'll need to know a few simple
formulas and terms.

What I'm trying to say is that
getting a Novice license is easy.
Note: This column will not teach

AN SWERS

1. Novice, Technician, Gen­
eral, Advanced, Extra

2. 5 wpm
3. The Federal Communica-

tions Commission (FCC)
4.1
5. voltage
6.1 ,SOOvoUs
7. A ., Ell

is for voltage, measured in volts;
and the R is for resistance, mea­
sured in Ohms. (I always re­
member the formu la with the
phrase, " The Indian looks at the
Eag le flying over the Rabbit. " )
Using a little algebra (did I men­
tion that you need math, too?) you
can come up with two other rela­
tionships: E = IR and R ., Ell .
Simple, eh?

Plug in some numbers to try the
formula out What is the current in
a circuit with a total resistance of
10 Ohms and an appl ied voltage
of 50 volts? Since I - ElR, I = 50
voltsl10 Ohms; I - 5 Amps.

I won' t bore you with numbers
to plug in ad nauseum . You gel
the idea. Try the quiz on the pre­
ceding page and check how you
did. See you next time.•

you electronics! It will give you
th e info rmatio n yo u need to
get a Novice license. You won't
find many theoret ical explana­
tions here.

First Lesson

OK, I' ve pretty much blown my
space with a description of what
it is you 're getting into, but we'll
do a quick lesson before your
attention span runs out. One of
the primary electronic principles
is Ohm's Law. You'll run across
it in one form or another in just
about every field of the hobby.
Simply stated, Ohm's Law says
that the current in a circuit is equal
to the voltage in that circuit di­
vided by the total re sist ance :
I = ElA. The symbol I is for cur­
rent, measured in Amps; the E

-----':":""""----,
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HEIGHT safely and quickly . All weight is transferred directly to the tower, and the
winch assembly males i t possible for anyone to ra ise or lower an antenna weighing
over 100 l bs. with only ONE H AND.

The H A Z ER is the ONL Y way to safely and conveniently bring your beam down 10
you.
Models are available for Glen M artin Engineering and Rohn Towers .
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_."

PACKET RADIO
for lh e

( ( )) App le Ma cintosh
• Enh. <>eel your T"'C ... rou e . n .nJoy

P.ek.1 R. dl o!
• Spl It M: r.... dlapt.r to M p• ••I . ....ncI

.ncI re<:.I~._.,
• f ull Mee ln, _ UN. "".rfee• .
• T"'C Com....ncI. end P.._len on

pulido............... .
• RoutInll tile tot 01111'8.1• • rout...
• fll8tr_ler "';nll s.._ Le,• • P'Olocoi .
• Comm_ proced.... tI,*,.
• f ... uPII.8dea lot _ , ••••ft•• pu<C......
• Peckell...nd aupported ,'''C.:

MacPacket!TAPRterm ..•... . .. . $49.95
TAro __ • ·. u .....

-GUT"<: ......., _ ,.",

- <-T'iC_
MacPacketrrAPRterm . .. . . 54 9 .95

·T"·" "'" ·' IA'.T·,·'...'0""......,
MacPacket/KANterm .5 49 .9 5

<-""'~, .,, '~ .::-.",,­
,OK ' .. .. . re »

. v. il. h le from de.le" or from

Brincomm TechnoloQ
3155 Ruin Street

Marietb, CA 30066
___4'. '" .-102_..__ .._~ ...
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years this way, and it seems to
take about three weeks of lessons
Ihree times a week to get to five
words per minute.

Theory and Regs

Apart from the ecce. YOU'll be
expected to know the bare st
amount of information about FCC
regulations and electronics theo­
ry. As I mentioned, the rules have
changed to allow Novices to use
voice and data communication, so
there shou ld be acdmonat techr a­
cal questions covering the new
modes. I don't expect them to be
too d ifficult , though, so not to
wony.

Trad itionally, FCC reg ques­
tions are best answered by relying
on your common sense: Ques­
tions pop up li ke , " Is it legal
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Photo A. Terry NBATZ, vice-president of the Hate Mike Bryce Club,
pounds some brass for me 1985 W8NP Field Day. Note the " hi-reeh"
CW radio on the same table as the Heath Apache and the Collins 7SA4.

RP

Michael Bryce WBBVGE
2225 MayflOwer NW
Massillon OH 44646

ORPCLUBS

Well, it looks as it I'm going to
have to skip a mcnm or two before
getting that Field Day column
ready. I always lorget about the
difference between when I type in
these COlumns and when the actu­
al issue comes out.

Aller read ing the past lew
months' wonh 01 mail, I've con­
cluded that everyone wants 10
know about the different QRP
clubs. Some of the letter writers
asked if there are in tact ORP
clubs to join. Well , th is month's
COlumn will be about these clubs.

The Michigan CRP Club

I 'Ustan things off with the Michi­
gan QRP Club, which is a member
of the Wor ld ORP Federation .
This club was organized on Janu­
ary 19, 1978, by a small group 01
ham operators in the l ansing area
of central lower Michigan. When
the club first started operations,
most it no! all the members were
from the area, hence the name 01
the club. The Michigan ORP Club
has now grown to include mem­
bers in 20 or more slates, several
Canadian provinces, and several
European countries. The club has
designated ORP as 10 Watts in­
put or 5 Wafts output or less.

What surprised me Ihe most is
the club emblem . Each person re­
ceives a club patch when he
sends in an application lor club
membership. The emblem was
designed and adopted during the
early months of the club's exrs­
tence, when Ihe launders were
not seeing beyond Michigan 's
boundaries. tn fact , the tlret ver­
sion didn 't even show the Upper
Peninsula 01 Michigan. Since the
emblem was made to be used as a
patch for display on jecxete and
hats, it's very colorful.

No matter what type of club you
join, that organization needs to
have a purpose. The Michigan
ORP Club constitutioo states its
intentions as 1011OwS:

1) To loster and develop friend­
Ship and ccccereucn among ama­
teur radio operators whO have a
common interest in the unique
pleasure and challenge 01operat­
ing amateur transmitte rs at power
levels 015 Watts output or less.

2) To sponsor such actions and
act ivities as may be deemed prop­
er and consistent with the purpose
of the organization,

3) To take general interest in all
matters affecting or involving am­
ateur radio.

If you 're not a real diehard ORP
person, the club has no restnc­
tions that you must run low power
atlthe time. If it takes a kW to get
the message through, so be it .
The member's good judgment
rules 00 such cases.

Any club worth its salt has some
kind of award program. So, not to
be left beh ind. the Michigan ORP
Club has several to offer. The
ORPWASaward and the ORP OX
award are the club' s two big ones.
The WAS is, of course, Worked All
States runn ing low power, while
the ORP OX award is given for
working 25 countries while run­
ning ORP. The club also gives out
a ONI award lor checking into Ihe
nets a minimum of 25 times. A
special award is the WMA , for
working at least 10 members of
the club, with endorsements for
15 and 25 members. A good place
to start for the ONI and the WMA
awards would be the weekly nets.
The Michigan ORP Club holds a
net on 3.535 MHz on Tuesdays at
9 p.m. EST.

To keep all this together, the
club publishes a quarterly news­
letter called The Five Watter . It
contains accounts of club activi­
ties, technical articles, and corre­
spondence Irom club members.
Reports 01 awards, ORP con tests ,

nets, and ORP operating are also
included . Tom Root WB8UUJ
does a bang-up job as the editor,
Having been a member 01 this
ORP club lor a while , I can say that
TSW is packed lull 01ORP~
res every quarter.

If all this sounds too good to be
true, then by all means drop a let­
ter off to the Michigan ORP Club,
5346 W. Frances Road , Clio MI
48420. If you decide to join, you
become a member for nte. The
club dues are only $7. That in­
cludes the first year of TSW and
covers the S2 in itiat ion fee. After
that, the yearly dues are $5 .
That's not bad considering the
price of postage these days.

The G-ORP Ctub

Moving to the other side of the
ocean, we have the G.QRP Club.
The name 01 the club gives us a
ctue as to which country I'll be
talking abouI-Engtand .

The G.QRP club was founded
in 1975, and it now has more than
4.000 members in 54 countries,
The club exists to promote inter­
est and growth in low-power ama­
teur rad io communication (5
wens or less) . Membership is
open to any licensed amateur or
shortwave listener anywhere in
the world who has an interest in
low-power comm unication . The
annual membership fee is $10.

The G-ORP club publishes a
fre e quarterly journal called
SPRAT (Small-Powered Radio
Amateur Transmitters). It con­
tains circuits, technical hints, and
ideas for ORP const ruction
projects. SPRAT also contains
club news. contest and award in­
formation, and other items 01 in­
terest to OAP operators.

Club members may also re-

cetve low-cost Morse-code train­
ing tapes. A data sheet service is
provided free to club members ,
These sheets cover articles of
OAP interest lrom different over­
seas magazines, which may be
too tong to be printed in SPRAT,
This list is constantly being updat­
ed and new sheets are listed in
SPRAT.

The G.QRP club also runs its
own free OSL service through
which cards can be interchanged
between member s (cards are
mailed with SPRA T, To top all 01

this off, the club offers a wide
range of awards. Weekly club ac­
tivity takes place each SUnday be­
tween 1100-12:)0 and 1400-1500
UTC on the International ORP
frequencies.

To become a member of the G­
OAP club, write to: Membership
Secretary , Christopher Page
G4BUE, Alamosa, The Paddocks,
Upper Seeding, Steyning, West
SUSseK , BN4 3JW England , The
stateside OAP operator shOuld ei­
ther send a $ 10 bi ll or a check
made out for the amount of $ 12.
The extra $2 is to cover the con­
version at the bank. Don't send
IRCs. It will be the best $10 you've
spent in a tong time.

QRP ARCI

The linal ORP club I'll talk about
has been around for some 20
years. It is the ORP Amateur Ra­
dio Club International, or ORP
ARC I lor short . This club was
founded in 1961 by K6JSS. It 's a
nonprofit organization dedicated
to increasing the worldwide enjoy­
ment of ORP operation and exper­
imentaticn. ORP, as defined by
the club, is 5 Watts output CW and
10 Walts output PEP.

With a membership of more
than 6,000 , the c lub sponsors
many contests. Among them are
two large CW contests, one in
April and the second in OCtober.
They have proven very popular
with the ORP gang . Aside lrom
these, the club has a wide assort­
ment of awards. One of the most
treasured of these is the 1,000­
mile-per-Watt award . Working
1,000 or more miles per Walt may
not appear at first to be a big deal.
Have you tried? Try it on 432 MHz
with 5 microwalts output over a
lo--mile path. It's been done, but it
wasn 't easy. How about working
Australia with 1 Watt output for
12,000 miles per Wan ? Does this
peak your interest? t hOpe so.

Besides all the awards, the club
publishes a rather slick newsletter
four times a year, called the QRP
Quarterly , Printed in January,
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Photo B. A Novice training class at the Massil/on Amateur Radio Club
(W8NP). A talk about ORP and the lower cost of Ihe gear may win over a
few newcomers to ham radio. Photo by WB80WM.

OOKINGWEST

April, July, and October, it brings
all the latest information to the ac­
tive ORPer. Each issue is packed
with some of the best construction
projects for the ORPer. Antennas,
tuners, and OX-chasing tips can
always be found inside the ouer­
terly. There is even an article or
two about solar-power ORP oper­
ation from yours truly from time
to time .

The ORP ARCI also sponsors a
first-Sunday informal OSO party,
as well as several national ORP
nels. The list of the nets was given
in this column several months
ago .

To become a member, send for
the membership guide from the
club's publicity manager , Joe
Sullivan WA1WlU (267 Sutton
Street, North Andover MA01845).
While I have never seen what
Joe sends out, I hear it 's a bundle.
To keep Joe from tapping into
his beer money, send along $1
to cover postage costs. Speaking
of money, new memberships to
the ORP ARCI are $8; renewals
are $7.

Ooing You rShare

That's about it for the ORP
clubs. Yes, there are some small­
er ones about, but I hear very little
from them , So here is your
chance. Write and let me know
about your small ORP club.

There is one footnote that must
be brought up. Almost every one

Bill Pasternak WA61TF
28197 Robin Avenue
Saugus CA 91350

INTERVIEW WITH
A LEGENO: PART I

If I were to ask you who was the
one person directly responsible
for your favorite repeater, you
would probably respond by giving
due credit to Ihe person whose
cal/sign appears on the system 's
identifier. Or, you might name the
club that supports the machine.
Well, you would prObably be cor­
rect on a tunnelvision-like scale,
but in the overall cosmos ot ama­
teur relay communications, you
would be very far from correct.

If credit is truly given where
credit is due, every FMer owes
gratitude to a ham most have
never heard of-a now-retired Los
Angeles broadcast engineer

•

,..---:'If •••• -
/' .

of these clubs operates on volun­
teer time. Working to feed the
kids, the wife, and the dog some­
times leaves very little for the ra­
dio clubs. Don't get mad if it takes
a few weeks to get a reply to your
questions and leiters . Atso, be a
sport when writing to any of these
clubs and send an SASE.

While we are on the subject of
radio clubs, what have you done
to spread the word of low-power
operation to your local club? Most
are just starving for a program at
the meetings. ORP is a good start
in such endeavors.

Have you been active in your
club's Novice training? Your local
club DOES run Novice classes

named Arthur M. Gentry W6MEP.
Art has never laid claim to hav­

ing put up the world's first FM re­
peater. If I remember correctly,
Wayne Green W2NSD says that
he and a friend put up a RTTY
repeater in New York City in the
late 1930s. But, there is a big dif­
terence between being the first
and being successful on a long­
term basis. In the case of W6MEP,
his repeater (WhiCh was first oper­
ated under the cal/sign K6MYK)
went on the air in the tete 1950s,
and one way or another it has re­
mained in service ever since.

Almost two years ago I visited
Art. After the usuat amenities, the
two of us adjourned to his trent
yard where we sal down with my
casselle recorder between us.
What follows in this month's
column (and is concluded in next
month 's column) was garnered

doesn't it? The small size and
portability of ORP gear is ideal for
a hands-on demo at a Novice
class.

II you think thai I'm leading into
something, you're right. To get
new people into this hobby we
call ham radio, we have to make it
fun. Nothing less will do. Take a
look at Photo A. This is a W8NP
Field Day setup. No, the photo
wasn't taken in 1957- it was in
1985. We did it as a dare and to
have fun. We even made some
contacts with this setup. Most of
the new Novices liked the look
and feel of the vintage radios. We
had a ball.

Get active in the local club.

from that interview and from up­
dates (rom subsequent conversa­
tions between Art and me. I invite
you to sit back and read what I can
only call an interview with a man
who should be considered a leg­
end in his own time.

73: Art , when did you first put
K6MYK on the air?
Gentry: In September of 1956 we
started operation , We went to the
MI. lee site in October of 1958,
but there were other sites in be­
tween. The original license for
K6MYK was issued in 1954 for a
location in Burbank, California ,
but that was never used. The re­
peater went to remote control in
June of 1957 when we finally got
on a hilltop, but we were already
well-known from our operations
here in the San Fernando Val­
ley ... It's been on the air ever
since. (Note: Since the interview
was taped, Art has moved his re­
peater to the top ot Mt. Wilson at
an altitude of 5,600'.)
73: Do you know if you were the
first repeater in the country?

While I don't quite know what
came over the crew at W8NP,
Steve N0CVZ and I were voted
vice-president and president of
the club , I sure hope they know
what they did! Don't be an invisi­
ble ORPer. Get involved.

Till Later

looks like the old computer is
just about done with this month's
column. Next month, by popular
demand, I'll have the plans for my
616 ORP band-buster rig. I'm sure
you'll enjoy putting one together .

As always, send your ideas,
comments, and suggestions to
me. f gather strength from them
all. I ask only one thing, if you
would like an answer or a circuit
schematic, please send an SASE.
In fact, I'll write the address down
if you send along a stamp.

While you're at the post office,
remember to send the Reader
Service card back to 73. Remem­
ber in my first column Isaid I need­
ed the money. Well, I plan to pur­
chase a new bike this summer .
What's this? OHMYGOSH, you
mean to tell me that the guy who
writes this is a biker? A long­
haired, pot-smoking . hippy freak?
No, really , I'm talking about bicy­
cles , the people-powered kind.
I'm going to do a column on very
small , lightweight radios for back­
packing and cycling. So until next
month, use intelligence instead of
power, It' s a lot more fun.•

Gentry: I can't say that we were
the first repeater in the nation be­
cause at the 1954 ARRl conven­
tion in San Jose, a group of people
put up a a-meter AM repeater in
the Berkeley Hills. later that year,
we went on a vacation to Colfax , a
city north of Sacramento, and we
worked through the repeater for a
distance of 300 miles down to
lemmore. That machine was
K6GWE, and it stayed on the air
for a few months and then report­
edly fell by the wayside. It was not
what we know of today as an open
machine. Rather, it was on the air
spasmod ically. If you were lucky
enough to get in when the guys
had it on, that was fine. Other­
wise ...
73: 00 you know whatever hap­
pened to that repeater?
Gentry ; Well, as I remember, il
came back on the air several
years later in the San Francisco
North Bay area. Actually, the ma­
chine is probably still around. That
is, you may be able to trace the
lineage down to the present. Irs
still in the North Bay area, though I
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" The pioneer spirit that came west is
still here. It's in our basic attitudes."

was not any time to write an arti­
cle-mainly because so few peo­
ple were interested. And besides ,
who would have published it?
73: When you were experiment­
ing and building back then, did
you ever think that the interest in
repeaters would grow to the pro­
portions they have today?
Gentry: I think I can say " yes" to
that question. Yes ... because my
logic told me that this was a good
way to get better cornmunlca­
tions.lfyou can imagine a 10-Wan
AM mobile running all over the
greater Los Angeles area and
never being out of communica­
tions range with someone else,
and you do this way back in the
early '50s , then you have a pretty
good idea of why I say that I had
faith . There was somethin g else. I
observed the growth of commer­
cial two-way rad io at elevated
sites ... and I knew it would even­
tually happen with amateurs. I al­
so knew that this would become a
very widespread idea, and, with
the adoption of FM, I knew it had
to happen!

am not sure of its present calt.
73: What was your motivation to
put up K6MYK?
Gentry: This was a way of extend­
ing the range of VHF. I've operat­
ed VHF mobile since 1940 when I
went on 11 2 MHz, and I ran very
high power ... a 35-T modulated
osci llato r. Receivers were all
super-regeneratives.

After World War II, when the 2­
meter band was opened up . . .
which I remember happening in
January of '46, I acquired an ARC­
4, which I made into a crystal-con­
trolled, to-watt transmitter and a
tunable receiver. Many still reo
member the old ARC-4 l'm sure.

That was a mobile rig, and I can
remember going to Mt. Wilson
one time. I came on the air and il
was like a foreign country showing
up. I talked my lungs out going
from one station to another as fast
as I could for two hours! This
pointed out the advantage of a
high location, and I began looking
for remote-controneo transmitter
articles in amateu r magazines.
But, in the late'40s and early '50s ,
all you could find was information
on how to remotely control a trans­
mitter. Nobody had ever thought
in terms of a completely remote­
controlled station.
73: So you buill one?
Gentry: The marrying of a receiv- As an aside, my personal com-
er and a transmitter look a lot of municaticns went to FM in the ear-
long hard work. It also meant a lot Iy '60s, and I started full-time FM
of spectrum separation along with in my automobile in 1966.
a lot of tinkering and puttering to 73: But, K6MYK was an AM re-
eliminate interterence and oesen- peater and it remained AM for
srtuaucn. In fact , one of the quite a long time. Why?
biggest problems with early re- Gentry: It remained AM because
peaters was if we had our receiv- it served a great many people then
ers on the low end of the band-as using that mode. It was still " their
when we were rece iving o n repealer," if I may use the term.
145.08 MHz, which was a net fre- When the activity dropped to
quency-c-then the transmitter had where there were no customers,
to be up near 147.70 MHz. Most of then there was no sense keeping
Ihe people using the repeater had it on AM any longer.
big beams and good receivers There wasalsoa second factor .
tuned to the low end. When they At the time, we knew that there
had to move their receivers up at- would be new repeater rules com-
most 3 MHz to hear the repeater , ing ou t, and concurrent with that
they got into problems because was the channelization of all
their antennas were way out of bands in Southern California. We
their tuning range. That was as applied 10 SCRA and got a re-
close as we could get in frequency peater pair at Ihal time, wilh the
with Ihal era's stale of the art. intention of going to FM. By the

Later on, we built our own com- way, Ihe repealer's control svs-
pletely new receiver that permit- tern has been FM since the begin-
led less separation. Remember, ning, and some of the original con-
you couldn't buy anything. Nor t rotequipment is still in operation .
could you find information on how 73: There are now more than 300
to do this. So, we were left 10 use repealers on 2 meters in Southern
our own ingenuity. We had to find California. Did you expect this?
ways of getting rejection of the Gentry: It' s hard to say how far I
transmitter on the receiver to enm- expected it 10 go, because you
inate the problems. These things can't really look ahead, but I
you could never find in print, but would like to point out some histo-
you were also too busy Ihat there ry for you. I believe it was in 1967
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that Howard Sheperd became the
ARRL Director in this division. We
tried through Howard to gel the
League 10 pick up the bit on re­
pea ters and get some ru les
changed because we had essen­
tially no repeater rules. I wrote to
Jon Griggs W6KW when he be­
came Director requesting Ihat he
get the League to do something.
This was about the time of the Don
Miller lawsui t , and before Ihe
board of directors was a motion to
develop " Advisory Committees."
The Board voted for this ... and
this left an opening for Jon to
make a motion to create a VHF
Repeater Advisory Committee .
Jon then asked that I help him out­
line how the committee should be
formed. I was also one of the first
members of that committee.
73 : In your opinion , why , after
forming the VRAC, did it take the
ARRl so many years to really get
involved in VHF/UHF relay com­
munication?
Gentry: The League has tradition­
ally been conservative, and from
the standpoint of ... ret us say . . .

the best interest of the League,
that is basically a good policy. We
want to maintain what our l eague
is, what it has been, what it stands
for, and so on. You just cannot go
out off the deep end every time
something new comes along. I
jus t don't think tha t back then
there were enough people in the
ARRL who were exposed to re­
peaters, who understood the con­
cept, and who knew what to do
about it. Even before the days of
repeaters, League officials would
come out here and could not be­
lieve the level of VHF activity .
They thought nwas a put-on, that
everyone got on the air to make a
big showing for them. They just
didn't realize the use we were
putting into VHF.
73: If this is all true, and the early
Californ ia repeater growth was as
you say, then why did it take the
rest of the nation over a decade to
catch on that so many of these
machines existed?
Gentry: let's put itthis way. Take
W6MEP . .. the calisign t hat
K6MYK uses these days. It's cur­
rently located about 5,600 ' above
sea level. But even in the early
days, there were probably 5 to 7
million people it could reach. To­
day, that's probably closer to 20
million. I doubt if very many other

repeaters serve a larger popota­
tion group than those out here in
the major California cities.

Now, California has a very un­
usual geography. It has lots of ele­
vated sites. The early people who
got into 2-meter repeaters were,
for the mOSI part, the people in
commercial radio. They got into
the business because the concept
interested them, not so much at
first as repeaters but as remote
bases. They' d be controlled over
telephone lines. It look only a few
sharpies to find out that they could
couple a receiver to a transmitter,
and this brought on tremendous
area growth. Also, there were peo­
pie ... hams living at elevated lo­
cations and wanting out of the
hassle of the lower frequencies.
They found thai they could rag­
chew for hours on 2 meters with­
out interference.

Now, you remember that out
here we have repeater sites with
tine-of-sight coverage for several
hundred miles . You go back
East . . . in the plains or coastal ar­
eas, and if you can get to a height
of 500' , you are doing well . In New
York City, they have places you
can get up maybe 1,000 ', but look
what you have to contend with .
The concrete canyons are one of
the worst things in the world to try
and get signals in and out of.
Then, too, the West has always
been known for its innovative­
ness. It was a big, wide open
country , and people had many
generations out here where it was
up to the individual to get out and
do something. That same spirit
has shown itself in amateur radio.
To be innovators. To be pioneers.
The pioneer spirit that came west
is still here. II's in our basic atti­
tudes. A lot of people like you who
came out here from the East have
adopted this philosophy because
you like thai atti tude and that spir­
it. You must remember that early
television was spawned out here
in parallel with the East, and it de­
veloped very rapidly once there
was a chance for it to get a start.

I can remember when we used
to swear at the Don Lee Broad­
casting system because its third
harmonic fell right in the middle of
the z-metee band. Ironically, as
K6MYK and then WR6ABN, my
repeater also operated from the
origi nal Don l ee broadcast site.
That's also a bit of history.

And it's a bit of history that will
have to wait until next month. For
now, 73 from those of us who work
and write the late shift from Los
Angeles.•
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Yes, places you've never even heard of! Nearly 400 DX countries
gleaned from the Awards Lists of dozens of IARU members-more
cou nt ries than any other map available anywhere! ARRL 's OXCC
map doesn't even come close!

73 Magazine offers readers our OX Map of the World fo r t he
absurdly low price o f only $5.00, shipping and ha ndling included .

Your ham shack will be incomplete without this giant, 950­
square-inch, up-to-date map. It's printed in classic black and
while, permitting you 10 color the countries in after you've QSL'd
them.

Save yourself the humiliation of never having heard of McDon ­
ald Isla nd (what's the prefix?). Ja n Mayen (prefix?1 or Kure Isla nd
(prefix?). Order now•. . .

Reverlle

Slyle ;I(

L-~"'----=-- I--- -,_._-
I
I

QSLs

W2NSD/1

- ---- ---
Style Y

swie w

Now you can get the highest quality QSL cards without
spending a fort une! We put these cards on our press as filler
between jobs; it gives the p ressm en something to do and
lets us print QSLs for you at an absurdly low price.
Not that we skimp: All th ree styles are produced on heavy,
glossy stoc k, in two colors (blue globe or satellite with black
type} . At these prices, you can start the new year out right
by QSLing all those disappointed hams who've been wait­
ing for your card. Tell 'em the card was printed by Wayne!

Code Tapes
We 've had so many phone calls from
people wanting our famous 73 code
tapes that we 've decided to bring
them back!
"Ge nesis"

• •
ll441.~ From 73s Library

- The Magic ofHam Radio , by Jerold Swank W8HXR, begins with a brief history ofamateur radio
and Jerry 's involvement in it. Pan 2 details many of ham radio 's heroic moments. Harnde n's close ties
with the continent of Antarctica are the subject of Pan 3. In Pan 4 the strange and humorous sides of
ham life get their due. And what of the future? Pan 5 peers into the crystal ball. Only $4.95 .

»The Contest Cookbook , by Bill Zachary N60P. One ofham radio's winningest contesters lets you
in on the tips and techniques of the Big Guns. You 'llieam which dupi ng method to use, find out what
equipment you 'll need, and discover the secret of building a pileup. Includes separate chapters on DX
and domestic contests. $5.95 while they last!

$1.00

Books
The Magic of Ham Radio $4 .95
The Contest Cookbook $5.95

Postage and Handling

1------------------------------.
I QSL Cards Style, 0 W 0 X 0 Y I

Quantity: 0 100 @ $8.97 _ _ _ _ _ _ _ Io 250 @ $19.97 _
0 500 @ $39.97 _ _ _ _ _ _ _ I
Postage and Hand ling $1 .00 I

I
I

" T h E" Stickler"
6 + wpm-This is the practice tape for
those who survived the 5 wpm tape,
and it's also the tape for the Novice and
Technician licenses. It is comprised of
one sol id hour of code . Characters are
sent at 13 wpm and spaced at 5 wpm .
Code gro ups are entirely random char­
acters sent in groups of five-definitely
no t memorizab le!

5 wpm-This is the begin ning tape , tak­
ing you through the 26 letters, 10 n um­
bers and necessary punctuation , com­
plete with practice every step of the
way. The ease of learning gives confi­
dence even to the faint of heart.

Giant DX Map oltho World $5.00

Total Enclosed

"Back Breaker"
13 + wpm-Code groups agai n , at a
brisk 13 + wpm so you'll be really at
ease when you sit down in front of a
steely-eyed volunteer examiner who
starts sending you plain language at on­
ly 13 per. You 'll need this extra margin
to overcome the sheer panic universal
in most test situations. You've come
this far, so don't get code shy now!

Code Tapes
Genesis
The Stickler
Back Breaker
Courageous

$6.95
$6.95
$6.95
$6.95

Postage and Handling $1.00

"Co u rageo us"
20 + wpm-Congratulations! Okay, the
challenge of code is what's gotten you
this far. so don't quit now . Go for the
Extra class license. We send the code
faster than 20 pe r. It 's like wearing lead
weights on your feet when you ru n;
you'll wonder why the examiner is
sending so slowly!
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EATHERSAT

Photo A. An example of a visible light NOAA FAX print with a clock
frequency that is off.

vide-by-six stage followed by two
divide-by-ten stages), you would
have an accurate 4-Hz line pulse .
Divide the signal by 1,200 (substi­
tute a divide-by-12 for the divide­
by-six stage in the preceding ex­
ample) to get an equally accurate
2-Hz signal! Need an accurate
source of 60 Hz for your drum mo­
tor? Simply divide the 2,400-Hz
signal by 40 (divide by four and
then divide by ten) and you are in
business!

Of course, things are never
quite that simple; you cannot sim­
ply feed the AM 2,400-Hz subcar­
rier into a TTL or CMOS divider
chain, but it can be almost that
easy with the circuit shown in Fig.
1 (a). This is a PLL tone decoder
with a sample of the 2,400-Hz sub­
carrier applied at the input.

With the proper component val­
ues shown in Table 1, this chip will
lock to the 2,400-Hz tone and the
OUT signal will be a nice square­
wave sample of the PLL 2,400-Hz
voltage-controlled-oscillator (vee)
signal. This square-wave signal
can be divided to yield any of your
needed display frequencies!

An advantage of this circuit over
a PLL such as the 565 is that the
567 has an internal control tran­
sistor that will tight the LOCK LEO

when the chip is properly locked
to the input signal. With a 2,400­
Hz sutcarrrer at the input, the vee
pot is simply adjusted until the
LOCKindicator stays on with signal
modulation.

A major advantage of the sub­
carrier lock approach is that the
satellite signal itself is your refer­
ence tone so you need only a
monaural recorder or a single
stereo channel for recording .
Recorder speed variations will be
reflected in changes in the 2,400­
Hz subcarrter frequency , but
these small shifts will be tracked
by the PLL in the 567 and your
timing will stay in step .

Subcarrier lock is extremely
popular for those just getting into
satellite display because it is quite
Simple, bu t it is not without its
drawbacks. In order to maintain
sync, the system must stay locked
to the satellite euocerrter signal.

This can become impossible
during a deep fade in a polar-orbit
pass or during a burst of intermod
or other interference, and it also
becomes a problen , during occa­
sional episodes on GOES where
the WEFAX modulation becomes
misadjusted, causing the sutcar­
rier to drop to 0% amplitude on
black instead of 4%. The tech­
nique also doesn't work with most
120-Ipm Soviet METEOR space-

Subcarrier Lock

One of the neat aspects of U.S.
weather satellites (and the more
advanced Soviet METEOR/COS­
MOS spacecraft) is that the 2,400­
Hz audio subcarrier (which is am­
plitude modulated to produce the
video signal) is typically locked to
or of comparable accuracy to the
timebases used to generate the
video timing. This means that the
satell ite subcarrier itself can be
used as the master time reference
for image display.

If you digitally divide the 2,400­
Hz subcarner signal by 600 (a di-

" l ive" display, they can pro­
vide no direct help for recorded
display .

You can get around this prob­
lem rather neatly by using a crys­
tal-referenced source for display
and using the same system to
generate a clock signal or refer­
ence tone. The satellite signal can
be recorded on one stereo chan­
nel, while the reference tone is
recorded on the other . During
playback , the reference tone is
used in conjunction with a phase­
locked loop (PLL) to lock the dis­
play timing to the recorded refer­
ence tone .

Tape speed will certainly vary
during both the record ing and
playback process, but now the
display timing will "track" such
variations , giving you a solid
display provided your initial rel­
erence tone was produced with
sufficient accuracy! Let's look at
some of the possible approach­
es for crystal-referenced time­
bases , including the needed
reference tones for recorded
display!

from the receiver, requires similar
accuracy on the part of the dis­
play timebase if you are to keep
in step.

You might have a 24Q-rpm, 110­
V, 50-Hz synchronous motor run­
ning your FAX drum for WEFAX
display, for example, but it would
never do to run that motor off the
ac mains . Most of us are aware
that the long-term accuracy of 60­
Hz ac is pretty good; after all , we
do run all those wall clocks from
just such a source .

Unfortunately, while long-term
accuracy is good, short-term ac­
curacy may be quite variable. Any
frequency excursions from pre­
cisely 60 Hz during the minutes of
image display will cause the motor
to run slightly faster or slower than
the rated 240 rpm, and that will
throw off image sync . Similar
problems arise with any other
timebase for CRT or scan-con­
verter display.

Most operators would also like
to be able to tape-record satellite
images for later playback and dis­
play, but that introduces a whole
range of new problems. Even the
best stereo tape deck will have
some short-term variability in
recording and playback speeds.
(You can see the magnitude of
these in the wow and flutter speci­
ucaucns.) Speed changes during
recording or playback result in
changes in the rate of the video
data, so while crystal-controlled
frequency standards will handle

Dr. Ralph E. Taggart WBBDOT
602 S. Jefferson
Mason MJ48854

TIMEBASES

Way back in the December
column, 1 promised 10 talk about
timebase circuits and then pro­
ceeded to get sidetracked. This
month I will gel back to timebases,
if oniv to avoid piling up too many
unrealized promises!

All of the direct-broadcast
weather satellites that most of
us are likely to be interested in
transmit video at either 240 lines
per minute (Ipm) or 120 lpm. The
former includes the WEFAX trans­
missions from the U.S. GOES,
European METEOSAT, and Jap­
anese GMS geostationary sat­
ellites; single mode (either visible
or IR display) from the U.S .
TIRQS/NOAA polar orbiters; and
advanced Soviet METEOR/COS­
MOS transmissions. The 120-lpm
rate is used for display of the
"standard" Soviet METEOR im­
agery and simultaneous display of
visible and IR data from the U.S.
T1ROSINOAA spacecraft.

If you are going to display the
pictures on FAX, you will probably
be using a 24Q-rpm or 120-rpm
synchronous drum or helix motor
(or some other synchronous
speed with suitable gearing to get
the same end result) . If you want
to use a slow-scan-type CRT dis­
play, you will want to trigger your
horizontal display at either 4 Hz
(240f60) or 2 Hz (120/60).

Some approaches to scan con­
version also use the equivalent of
such line trigger pulses to estab­
lish timing for the loading of image
lines to the computer or display
memory. Other scan converter
designs (such as the one in Chap­
ter 10 of the WSH) use hardware
clocks to pace the loading of indi­
vidual pixels into memory and as
the basis for line delays that
are essential to the operation
of almost any scan conversion
software.

The point is, no matter how you
plan to display pictures, it requires
some pretty accurate clocks in or­
der to keep your display in syn­
chronization with the incoming
satellite video . All the various
satellite video sources have their
line rates locked to crystal-con­
trolled standards, so proper dis­
play of " live" pictures, directly
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BUSINESS OPPORTUNITY SEEKERS' LOANS MANUAL
"The Small Business Borrower's Bible"
Practically prepares the loan application for you nne-by-nne the " proper" way.

All properly prepared applications are processed faster no red tape!

Guaranteed Loans...Direct oans...an mme late oans are ava. a e now. 0
Most men and women senOUSly Interested 'n ' la ttlng tnell own bUSIness ale eligIble 10 apply - ,"eluding those whO already own II business and need
capolal lui fOI upansion ..Of to stay 11110.1 . even If lhey've been lhilly .elused by banks and turned down elsewher.' Yet. too many never QUilhly, simply
because lhey do not know how 10 "propelly" prepll'. Ihe loan a pplica t ion .

GUARANTEED YOUR LOAN MUST BE APPROVED ... OR MONEY BACK - ONLY A
SMALL PRICE TO PAY FOR THE LOAN YOU CAN GET . . NO RISK AND NO HASSLES.
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Fig. 1. (a) A PLL tone decoder; (b) the active bandpass fil ter; (e) precision 60·Hz source.

• = series variable pot for fine-tuning.
pF caps = silver mica.
less than 1 mF = mylar.
Greater then 1 mF = tantalum.

Tab/e 1. Component values for Fig. t.

WSH. What is needed is a precise
source for the 60 Hz to feed the
amplifier.

You could get it from the sub·
carrier (see earlier discussion) or
you could use a 6-MHz oscillator
(crystal-controlled) followed by a
division of 100,000 (five decade
counters), but either approach is
unnecessarily complicated. The
ci rcuit in Fig. 1(c) will do the same
job with a single chi p and a univer­
sally available color-burst crystal!

The 60-Hz output of this circuit
is a square wave. That is not suit­
able for either drum motor ampli fi­
cation or recording, so th is stage
should be followed by the bene­
pass filter in Fig. 1(c) to produce a
60·Hz sine wave. (Use the 60·Hz
component values from Table 1.)
RT in Fig. 1(c) should be a pot
adjusted for maxim um voltage out
of this stage with 60 Hz at the in­
put. A similar stage should be
used even if you use the subcarri­
er/crystal 2,400-Hz option .

For recorded operation, the
sine-wave output from the band­
pass filter can be routed to the
reference channel of the tape sys­
tem, which can be used to drive

the drum amplifier on playback.
There are several ways that the
drum speed can be altered to
provide for phasing in a system of
this sort . A relay can be used to
lower the drum amplifier drive lev­
el , dropping the drum out of lock,
or a second oscillator can be used
with a 4-MHz crystal with digital
switching of the two sources for
phasing. The latter approach is
used in the WSH FAX recorder.

with four ICs (oscillator plus three
decade counters) required for the
2,4OQ.Hz version .

The same bandpass filter and
Pll ci rcuit used for 2,400 Hz will
work with 2,048 Hz, but this seem­
ingly oddball frequency is fa r
more versati le than the 2,400·Hz
version . Assumi ng you have
2,048-Hz output from the Pll cir­
cuit, a single 4020 divider can
yield either 4 Hz (divide by 512) or
2 Hz (divide by 1,024). You save a
great many chips, the construe­
tion is correspondingly simpler,
power drain is lower, and the crys­
tal is cheaper by a factor of at least
five! This approach is used for the
CRT timebase in the WSH project
for just these reasons.

Any system requiring a 40Hz or
2·Hz trigger or timing pulse will
also require a single shot at the
end of the timing chain to produce
a relatively short pulse (typically
10-15 ms) for timing or horizontal
triggering purposes. The single
shot output can also be fed back
to a series of control gates to intro­
duce a controlled time delay for
either automatic or manual phas­
ing , a subject covered in detail in
the WSH.

The versatility of the 2,048--Hz
timebase also extends toother ap­
proaches to scan converter tlm­
ing. The WSH scan converter us­
es the 2,048-Hz tone directly
without the need for additional di­
viders, single shots, or phase con­
tro l gates. This clock frequency
will toggle 512 times in each 240·
Ipm line (1 ,024 times for 120 Ipm),
making it a simple software task to
store 256, 512, or 1,024 pixel sam.
pies during each line.

Precision phase delays in the
ms range or extended time delays
up to 32 seconds using a single
16-bil register are possible by sim­
ply counting 2,048·Hz lock transi­
tions, greatly simplifying the scan
converter timebase. By cheating
unmercifully in the design of the
WSH scan converter, the same
reference c rysta l and divider

60Hz

.1 mF
150k

2,500'
330k

20 mF
10 mF

.22 mF
25k
75k

CRTIScan Converter Timing

I have already noted how the
direct lock and 2,400-Hz refer­
ence tone systems can be used to
generate either 4-Hz or 2-Hz line
tr igger or scan converter timing
pulses, but there is a much sim­
ple r way to accomplish the same
task. A crystal-controlled oscure­
tor can be operated at a frequency
of 4.1 94304 MHz; the crystal is
avai lable from most parts houses
for microprocessor use.

This frequency can be divided
by 2,048 using a single CMOS
chip such as the 4020. The resu lt
is a 2,048--Hz reference ton e using
only two ICs (a 74lS00 oscillator
and the 4020 divider), compared

2.2 mF
4.7 mF

.1 mF
5k
1,500

.01 mF
10k
2,700
20k

2,0481
2,400 Hz

Values lor Fig. 1(8)

Cl
C2
C3
Vco
Al

Vatues lor Fig, 1(b)

C4,5
AI
AT
AF

Component

FAX Timebases

As noted earlier, the typical FAX
system uses a 6O-Hz synchronous
motor that requires a precision
source of 60 Hz ac at 110-120 V.
The 110-120·V part is fairly easy,
and a reliable power amplifier to
ru n the drum is shown in the
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craft, whose line rate is not locked
to the subcarrier frequency.

Usually the first upgrade 01 a
euocemer-rockec station is to
build a 2.4-MHz crystal oscillator
and divide Ihe signal by 1.000 to
produce a steady 2,400-Hz tone
lor locking up the display. This is a
major improvement but does re­
quire a stereo tape system (video
on one channel , 2,4QO.Hz tone on
the other). It is also not terribly
convenient since 2.4·MHz crys­
tals are special-order items and
three divide-by-ten chips are re­
quired.

If you go this route. the 2,400­
Hz square wave from the final di­
vider should be routed through a
bandpass fi lt er-Fig . 1(b)-lo
convert it to a sine wave for better
recording response . (Use the
2,40D-Hz values from Table 1.)

Some cassette recorders may
have a problem with this approach
due to the fact that the teft and
right channels are adjacent to one
another on the tape and quite
close together. The problem is a
beating of the two 2,4OD-Hz sig­
nals, as well as possible degrada­
tion of the black level on the video
channel due to 2,400-Hz refer­
ence tone feedthrough.

In summary, I would recorn­
mend the direct subcarrier lock
only if extreme economy were the
object . If you designed around
this approach initially, upgrading
later to a 2.4-MHzl2,400-Hz sys­
tem would be highly desirable
whenever you could manage it.
Given the versatility of today's dig­
ital circuits , there are better ap­
proaches to use right from the be.
ginning that will actually result in a
simpler system in the long run!
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Tab/e2. TlROS/NOAA oroi/al predict data ,

These orbital parameters are projected two months in advance
due to deadline considerations. Accumulated errors due to un­
compensated orbital decay and other anomalies result in expec­
tation of errors up to two minutes and possibly as many degrees
in terms of the crossing data and poSSible small changes in the
indicated period. Users requinnq precision tracking data should
rely on more current sources.

BOVE AND BEYOND

ch ain can be used for display tim­
ing as well! Such tricks are one 01
Ihe primary reasons that Ihe entire
WSH scan converter circuit, in­
cluding all satelli te video, time­
base, computer interlace , and TV
display circui ts require only 13lCs
with a total component cost of
about $60!

Timebase Ad justm ent

1/ a umecese is 10 do its job. it
must be operating at just Ihe right
frequency. As you shall see in a
moment . close is nol good
enough. The principal virtue 01 the
direct subcarrier lock approach,
aside from simplicity, is that the
only adjustmenllO be made is ad·
justing Ihe Pll lor lOck on the
subcanter. All of Ihe other ap­
proaches require that a crystal os­
cillator be trimmed to a precise
frequency. There are three ways
to co mrs .

The first and most obvious ap­
proach is to use a frequency coun­
ter on the oscillator in question
and adjust the relevant trimmer
capacitor for the proper frequen­
cy. Don't bother with this one un­
less you are sure about the abso­
lute calibration of your counter, II
you are a lew hundred Hz off in the
2-5-MHz range, you will get unac­
ceplable results!

Your run-of-the-mill counter can
be used, however, if you first ex­
amine the results of a live printout
or display. The geometry 01 the
display can give you au the infor­
mation you need to get the osci lla­
tor on frequency regardless of the
calib ration of your counter,

Photo A is an example of a vlsl­
ble-hqht NOAA FAX print I re-

Peter H. Putman KT2B
84 Burnham Road
Morris Plains NJ 07950

JANUARY SWEEPSTAK ES

Funny, isn't it. Here I was, all set
to tell you about my latest esce­
pade up a snow-covered Catskill
peak in a rare grid square during
the January VHF Sweepstakes,
carrying complete stations for
144,220,432,902, and 1296 MHz
to make countless operators hap­
py by giving out contacts from
FN22. There would be the usual
photos showing the trek up the
mountain, setting up, and spec­
tacular vistas in the background,

Date
Spacecraft
Orbit Number
Eq, Crossing Time (UTC)
Longitude Asc. Node (Deg , W,)
Nodal Period (Min,)
Frequency (MHZ)

cevec in the mait with an uroer­
standable " What' s wrong? "
query. What is wrong is that the
clock Irequency is off; but the
question is, by how much?

Note that the readout is pro­
greSSively offset to the left from its
initial starting position at the top.
This indicates that the clock fre­
quency is lOW." the tilt had been
to the right, the frequency would
have been HIGH, Had the image
been precisely vertical , the tre­
quency would be right on (see the
third option below), but then I nev­
er would have gonen the letter!
OK, it's low in Irequency. Now
let's find out how lowl

Using the trailing edge of the
sync pu lse, to gethe r with the
minute markers (whi te horizon­
tal lines in the pre-earth space
scan), you sta rt by physically
measu r ing th e o ffset over a
specific t ime interva l. In this
case, th e offset to tals 14 mm
(measured from the original print)

whi le I was furiously logging con­
tacts atone per minute .

What I am actually going to tell
you about is a difficult three-hour
trip up a two-mile road into 60­
mph winds and a - 30" wind chill ,
the almost rota! destruction 01 my
F9FT 432 yagi , snow blowing into
everything, one lousy contact on
220 MHz FM, and a fast retreat to
(01 all Ihings) a nearby UHF-TV
transmitter site to warm up and
then hitch a fast ride down the hill
on a Snowcat accompanymg one
of the crew alter a minor accident.

Overlook Mountain (elevation
3 ,150 ASl) is about 10 miles
northwest of Kingston, New York,

1 April 1967
NOAA-9 NOAA-1 0
11644 2n6
0054.19 0102.14
147.59 62.33
102.0636 101.2979
137.62 137.50

over a period of 4 minutes,
Since the print width is 142 mm,

the total offset error accumulated
over 4 minutes is 9 ,66%-(1 41
142) x 100. Each line is 250 ms
long , making the accumulated
time error 250 x 0 ,0966, or 24.65
ms. over 4 minutes. Since 4 min­
utes is 240 seconds, you have an
error 012465 mSl240 seconds, or
0.102 ms each second. This may
not seem like much of an error,
but it represents 0.0 1%-(0.1021
1,000) x 100.

This particular recorder was us­
ing the ci rcuit in Fig . l(C) as the
timebase, so the 0.01% frequen­
cy erro r represents 368 Hz­
0.0001 x 3,679,545. You already
knew that the Irequency was low,
so in this case you want to raise
the clock frequency by 366 Hz.

Now comes the reason for all
this calculator punching , No mat­
ter how well or poorly your counter
is calibrated, simply hook it to the
TUNE poin t in the circui t, note

It is an excellent VHF location and
sits right on the southern edge of
grid square FN22, with a com­
manding shot to the north , east ,
south, and southwest. Only the
paths from 270 degrees 10 360 de­
grees are difficult. It is just north 01
the legendary " activity corridor "
that runs from Boston to Washing­
ton and lies close to several major
population centers with lots of
VHF act ivity.

What better time to put it on
the air than during the January
Sweepstakes? The mountain's
usual occupants. John lindhotm
W1XX and crew, had announced
their intention to travel west to
FN01 in western Pennsylvania in­
stead , and I couldn't res ist the
temptation. sreucns were quickly
assembled for 144, 220. 432, and
1296 MHz. using the notorious
TR-9000 as both transceiver on 2

whatever reading you get, and
then adjust the trimmer until it is
higher by 366 Hz! This technique
can be used with any display as
long as you can measure the off­
set error over a known time peri­
od. All this requires is counter res­
olution, not precision calibration,
since you are making a relative
frequency adjustment.

The.final approach , to be used
jf you have no counter but plenty
of patience, is to make very small
adjustments in your trimmer while
looking at the results of live
printouts or displays with each
change . The goal is to get the
printout precisely vertical, which
means that everything is on fre­
quency!

You must use live transmis­
sions for each run since a record­
ing will always preserve any erl'Ol'
that was present when Ihe record­
ing was made and whal you really
want to do is check each adjust­
ment against a live reference sig­
nal. Once property adjusted, your
recordings will also come out cor­
rec tly since the reference fre­
quency is now on the money'

Well , I have thoroughly run out
of space this month , but at least I
have made good on an introduc­
tion to tlmebases. Next month, I
will look at the many aspects of
image resolution, an often mlsun­
derstood subject!

Note

References to WSH refer to the
third edition of the Weather Salel­
lite Handbook , avail able from
yours truly for $12.50 plus $1 ship­
ping in the U,S . and $2 else­
where.•

meters and transverter exciter for
the higher bands. I selected the
IC-3AT for 220 FM, and Hans Pe­
ters VE3CRU sent along a review
model olthe new SSB l T33S 902·
MHz Iransverter to take along .

Antennas were the trusty 19-e1­
ement 432 F9FT, the 23-element
1296 F9FT, and a new 16-etement
902 F9 FT. In addition , Iva rs
l auzums KC2PX provided one of
the new 9-element portable 144·
MHz F9FT antennas, wherein the
elements collapse against the
boom lor transportat ion . Th is
made for a neat package. I tried a
radical idea with coax reeounes:
Everything used RG-6IX "mmr-a"
to save weight and size . How
much loss did I give up? About 3
dB in the 1296 run, 2 .5 dB at 902.
and 1.5 dB at 432 MHz. These
were ligures I could easily deal
with, since I could negate the joss-
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Back down at the trailhead at the end of the ordeal, the entrepid KT2B
contemplates other mountains to climb and a hot bathtub, though not
necessarily in that order. (Photo by Miles Putman.)

" I was suddenly staring in
the face of a New York State DOT

snowplow bearing down the mountain,
hurling sand and salt every which
way and threatening to plow me
right into someone's mailbox."

right, but Miles- a pretty good
map reader and geologist in his
own way- insisted we continue
up the road. He was right, for
short ly afterwa rds th e ghostl y
stone walls of the Overlook Moun­
tain House loomed direct ly ahead
of us.So, too, did the 200' towerof
WTZA-TV, and we were greeted
by some pretty stiff winds.

After climb ing to the hotel ruins,
we noticed the large transmitter
housing behind it and I knocked
on the door to make inquiries as to
compass di rections (of course,
I'd left mine at home!). The chief
engineer was a friendly fellow
and determined that the rectangu­
lar ruins of the hotel ran east­
west with a southern exposure.
That was a big help. Unfortunate­
Iy, we couldn't see the fire tower
(112 mile further) at the very top of
the hi ll, due to the increasing
amount of snow being kicked up
by the wind.

After determining my purpose
for needing compass directions,
the chief engineer scoffed at mak­
ing any serious distances at 1296,
let alone 432. " The snow alone
will attenuate your signal so badly
you'll be lucky to get into Kings­
ton!" Well , we hams are bull­
headed at times. I suggested to
Miles that we take a look at a rise
above the hotel, and 10 and behold
found Ihe trail to the fire tower. At
this point the wind was really gust­
ing, but ! thought we could give it a
shot and Miles agreed.

After some assembly, t pulled
out the IC-3AT and called a quick
CO on 223.50 simplex, immedi­
ately working KF6AJ in Connecti ­
cut. He asked me to go to 1296,
but at that moment the partially
assembled 432 yagi and 10 feet of
mast stuck in the snow was
launched through the air about 20
feet by an amazing blast of freez­
ing cold air. Then I realized we
were standing in the midd le of
some sort of localized blizzard,
and couldn't even see the hotel
(200 yards away), TV anten na
(150 yards) , or even our fresh
tracks made barely 10 minutes
earlier. Miles was trying to con­
struct a windbreak from the sec­
tions of the F9FT portable an­
tenna and a poncho I brought
along, but had no luck and was
starting to really feel the cold in his
extremities.

At this point , several thi, gs be­
came very obvious to me: (1 ) I was
going to be very lucky to work any­
one on 1296 because of the pre­
cipitation attenuation. (2) The 432
antenna coax had actually frozen
and broken off from the impact of

\

where Miles and I stood, with light
snow fluttering to the ground. We
paced ourse lves slowly and about
a 114 mile from the top the wind
started to really pick up. At that
point , we were passed by a Snow­
cat carrying about six folks, and
my question " How far to the top?"
was met by the answer " Follow
the telephone poles!" Useful in­
formation, indeed.

Shortly thereafter we crossed
the sadd le of Overlook Mountain
at 2,800 feet and checked the
map. According to it, we should
have been standing by some sort
of ruins, but all I could see were
trees and the road stretching
ahead. I thought it was off to the

so we saddled up the equipment
and shoved off. Note that by now I
had scuttled 902 to save weigh t,
fee ling that the few contacts I
might make wouldn't be worth the
time spent. (Sorry, you 902 fans! )

The trek was quiet. About 118
mile up I realized I'd forgotten the
keyer , and went back to get it,
probably adding another 15 min­
utes to the climb. About hallway
up we started to notice that the
power lines along the road were
oscillating-a sure sign of wind
somewhere near the top . Yet it
was as cal m as a summer day

rection, I was suddenly staring in
the face of a New York State DOT
sno wp low beari ng down the
mountain, hurling sand and salt
every which way and threatening
to plow me right into somecne's
mailbox.

We executed a nifty series of
turns, driving backwards at about
25 miles per hour in the wrong
lane for abou t a half mile until we
found a secondary road, an d
quickly backed out of the mon.
ster's path. After the prow roared
by, I found the road was now qui te
tractable, and in no time we ac­
cessed the top and trailhead.
Light snow was fall ing, but the air
temperature was still in the 30s,

exchanged pleasantries, I set the
alarm for 6 a.m . and hit the sack.

All too soon it was time to get
up. I checked outside the apart­
ment; all was still. The air tempe r­
ature seemed to have warmed up,
and no snow was falling . Mites
and I agreed to give it a shot and at
least drive to the base of the trail,
which proved to be more difficult
than I had expected! My Honda
Civic has front-wheel drive, but it
just gave out halfway up Mead
Mountain Aoad to the t railhead.
While contemplating how to at­
tack the grade from the other di-

es just by being at 3,150 feet. Un­
usual thinking, but it did save
weight in the long run.

Once again , the power source
was to be the trusty motorcycle
battery, with special power cables
and harnesses made up for the
various rigs. I brought along two
batteries for the IC-3AT, as welt as
a separate whip antenna. No
plans were made for 50-MHz op­
eration ; otherwise, I could have
brought a 220-MHz transverter
with 6-meter i-f stage as well.
Along with support materiel
(clothes, food. hot coffee, tools,
tog, and pencils), the entire pack·
age weighed in at 60 pounds-not
bad for a s-band operation run­
ning about 8 to 10 Watts per band.
The plan was to access the top
between 10 and 11 a.m. , operate
for about three to four hours, and
begin the descent at about 2 p.m.,
depending on the weather. I duti­
fUllygot on the local VHF nets and
notified everyone I could think of
to look for me on Sunday morning
and " work that rare grid ."

I should have known I was in
trouble when the Microwave Mod­
ules MMT 432/144 transverter
(which regularly serf-destructs
right before one of the mountain­
top operations) gave me no trou­
ble whatsoeve r in pre-pack tests,
right up until Saturday evening! At
one point, I even forgot to put the
15-d8 transcelve pad in-line and
accidentally blasted the input with
10 Watts for a second . No prob­
lem- it just kept ticking along at
10 Watts output. Not only that, the
synthesizer in the TA-9000, which
refuses 10 lock up from time to
time in inclement weather , was
as happy as a pig in slop. Not a
good omen!

We concl uded a grand birthday
party for my son Aoss (who read­
ers of this space will remember
was born one year ago during this
same contest) on Saturday eve­
ning, and I checked with my broth­
er Miles near Kingston to get a
weather report. Yes, it was snow­
ing, he said, but it looked as if it
might taper off. The only hitch
from NOAA weather was a fore­
cast for high winds on Sunday.
Oh, what the heck , the worst that
could happen was that I'd drive
the two hours and have to call it off
and come home again .

I drove up through mostly freez­
ing rain Saturday evening and ar­
rived about 11 p.m., armed with
two sets of dry clothes, a fresh
battery, food, and a thermos of
red-hot coffee from the party. ut­
tie did I know how handy Ihat cof­
fee would come in later! After we
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PIN Rar;1tfI Ne' Ea. Ma ,"" Pt.

MRf 412.1A IIlJW S18.OO " 5.00
MRf U l Q 100W 22.SO 51.00
MRF422" 1SOW 31.00 12.00
MRF426.,A· 25W 18.00 42.00
MRF433 12.5W 12.00 30.00
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MRF4SO,IA Q $OW 14.00 31.00
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the wind blast. (3) The TA-9000
would probably refuse to lock up
in such cold temperatures. (4) All
of the type-N fittings were filling up
with snow and water faster than I
could dry them out. (5) If we
stayed up here much longer,
Miles and I would probably wind
up in the frozen vegetables sec­
tion of the local market.

As jf I needed a clincher, Miles
turned to me and said (in the best
tradi tion of Bob Uecker), " Hey­
great seats , buddy! wnere's the
rest of the gang? They 're missing
all of the fun!" That did it. He was
starting to go insane. " l et's get
the ndshndshndshndsh off this
mounta in!" I shouted. " Good
idea!" he replied. We threw every­
thing into a hodgepodge of anten­
nas, masting , cables , guy rope,
and equipment, and literally tum­
bled down the rise to the transmit­
ter shack , where I proceeded 10
pound on the door vigorously .

Th e engineer's face greeted
me. " Having a nice hike , fel­
lows?" he asked. I inquired as to
the possibility that we be allowed
10 come inside for a minute and
warm up enough for the trip down.
He obliged us, and I wound up
getting a guided tour of the 250­
kW transmitter fac ility. Seems
they were also having their prob­
lems with the weather, and the
crew was trying to repair an air

TV
Mike Stone WB00CD
PO Box H
Lowden tA 52255

THE N9CAI ATVIR
SUPER SYSTEM

This month, I'd like to talk about
what an organized, cooperative,
positive-thinking ATV group of
about 10-20 people can accom­
plish in just a few years . I speak
from personal experience on this
subject. In the entire state of Iowa
and extreme NW Ill inois, there
was zero FSTV activity in 1979.
Today, there are more than 100
active stations.

Our now 30 + member group,
called the B.A.A.T.S. ATV Group
(Big River Amateur Television
System , not to be confused with
the Balt imore BRATS ATV
Group), does not meet weekly or
monthly. We are lUCky if we have
two or three official meetings a
year. On ATV, you see, you don't

waveguide to 1-5/a " hardfine tran­
sition at the antenna-just 200
feet above the mountain in what
was now a howling blizzard.

What made things worse was
that the crewman at the top either
lost power to his Motorola hand le­
talkie or wasn't listening as his
friends below tried to call him off
the tower and wait out the storm,
Next, someone managed to drop
a come-along wrench several feet
down the tower onto the head of
another crew member, who was
brought inside with a nice gash in
his scalp. I quickly brought out the
still red-hot thermos of coffee
(which we had been gulping up on
the ridge) and offered him a cup,
while the engineer brought him
out a blanket and a pillow to lie
down on,

The decision was made that this
poor fellow would have to go to a
local hospital for observation , so
the engineer gave me the equiva­
lent of the old western movie
cliche " There's a t rain leaving
town in half an hour. Be on it."
Except that our train was a Snow­
cat. Miles and I didn't care-we
were just happy to have the ride.
Soon enough, we were roaring
down the same ro ad we had
climbed up, except that the blow­
ing snow had now come around to
the south face of the mountain
and hit us full force. Also, a Snow-

have to do what other clubs are
required to do. We " see" each
other all the time!

Wedo hold a regular ATV net on
Sunday evenings at8 p.m. in con­
junction with a long-standing 2­
meter FM net. It gives us a regular
time and meeting place to catch
up on all the week's activities. A
regular net also constantly expos­
es the mode to non-ATVers. New­
comers will come at you right out
of the woodwork!

Our ATV group sponsors three
amateur repealer systems and
one remote transmitter:

1) The N9CAI ATV/R UHF fast­
scan TV repeater (mode B) takes
inputted video signals on 439.25
MHz and passes them out (with­
out desense) in band at 421 .25
MHz. This system accepts stan­
dard 3.58 colorburst NTSC video
and 4.5 MHz audio FM subcarrier
sound .

2) An auxiliary audio feed (not

eat's treads throw up an awful lot
of snow, especia lly if you happen
to be riding on the back, We were
soaked by the time we reached
the bottom around 1:30 p.m., with
only one contact to show for it!

After drying off at Miles' place,
we ca ught a late lunch at the
pancake house in Kingston and
watched the television tower 10
miles away on Overlook disap­
pear and reappear every ten sec­
onds in the snow. The storm front
bringing all of this wind and snow
was parked right along the ridges
in the Catskills! No doubt that poor
fellow was still up at 200 feet trying
to secure that transition, since no
one was able to get his attention
by the time we had left the hill.
Afterwards, I dropped Miles at his
apartment and drove home, arriv­
ing at 6 p.m. just in time to watch
the end of the Gi ants playoff
game, grab a quick meal, and get
on the last three hours of the
Sweepstakes.

Well, there you have it. If there's
a lesson to be learned, it's that no
one can ever underestimate the
severity of the weather at the tops
of these peaks-even those
smaller hills around 3,000 feet.
Was I discouraged? Sure. But I'll
try it again next winter, except that
I' ll be better prepared for the
weathe r. At least I had a nice hike
on the way up. And it isn't every

Photo A. WB0QCD in Iowa as
seen at WB0ZJP in St. Louis, Mis­
souri-200 miles away.

link-there is a difference) is fed
from 144.340 MHz FM simplex
and goes out the TV system at
425.75 MHz.

3) Th e remot e transmitte r
(mode A) part of the system out­
puts at 421.25 MHz as well.

4) The N9CAI-1 packet radio
digipeater accepts AX.25 protocol
at 145.01 MHz FM. We have a
videotape feed off this source as
well , which can be called up on
the main ATV/R system.

Yes, it sounds complicated, but
you get used to it in a hurry around
here .

Shown in Fig. 1 is a block die-

day that you get a guided tour of a
UHF television station!

letters Dept,

Walter Stringer N8BSG writes
to ask how he can attempt to make
skeos to work stations on 10 GHz
either near his home in southeast­
ern Michigan or from a mountain­
top expedit ion . Walter is using
converted TR-6 police radar units ,
running wideba nd FM on 10.25
GHz and 10.28 GHz. Walter, I
suggest you contact the various
specialty newsletters lor VHF,
and one good choice in your area
would be the Midwest VHF Re­
port , published by Roger Cox
WB(! DGF, 3451 Dudley Street,
lincoln NE 68503. A year's sub­
scription costs but $10 and may
help you line up those needed
skecs.

Kevin Neal (HCR 62-222, Flip­
pin AZ 72634) wri tes to inquire
about a schematic for a Boonton
91·27 probe for a Boonton 92 me­
ter. Kevin, my probe is a 91-12F so
I can't help you out , but perhaps
one of our readers can? These
probes do pop up on the surplus
market, and I would suggest try­
ing Brian Kent at Kentroni x (PO
Box 2444, Allaire Airport, Farm­
ingdale NJ 07727), as he may
be able to help you ... Until next
month, see you Above and
Beyond! .

gram of the N9CAI ATV repeat­
er, remote transmiller, and pack­
et radio digipeater system locat­
ed at St. Ambrose College in
Davenport, Iowa. This system is
unique because it has nine TV
video feeds to choose from in
mode A . T h ese feeds were
brought to us in part by Tracy
Monson N9AEP and his diversi­
fied home-brew tcuchtcne- com­
mand systems.
-ChanneI1 -NTSC colorbara or a
"live" on-campus television cen­
ter prod uction feed . We watch
basketball games , footbal l
games, foo tball replays , stage
plays, VCR editing, and other self­
programming.
- c nanner 2-A Radio Shack
(Tandy Corp .) 64K TRS-8OC Color
Computer with disk-driven Mul-T­
Screen (cable-TV type) ATV bul­
letin board software. I keep it up­
dated every Friday. The troops
use it constantly.
-ChanneI 3- A "live," moving BI
W Hitachi " security" and shack
camera.
-ChanneI4-A FSTV window.
- c t rennet 5-0ur packet radio
feed from VHF. Even those mem-
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AUD10 C A lI"

OURWITHEASYMADE

Just plug in your came ra or VCR composite video and audio, 70Cm
antenna, 12 to 14 voc. and you are ready to transm it live action
color or black and white pictures and sound to other amate urs.
Sensitive downccnverter tunes whole 420-450 mHz band down to
channel 3. Specify 439.25. 434.0, or 426,25 mHz transm it
frequency. Extra transmit crystal add $15.

ATV

AMATEUR
TELEVISION

SMALL ALL IN ONE BOX TC70-1
TRANSCEIVER AT A SUPER LOW $299 DELIVERED PRICE!
CALL 1·818·4474565 AND YOURS WILL BE ON ITS WAY IN 24 HRS (VIA UPS SURF ACE IN CONT. USA).

TC70·1 FEATURES; WHAT ELSE DOES IT TAKE TO GET ON ATV?
• Sensi tive UHF GaAsfel lu neable downconverter lor receiving Any Tech class or higher amateur can get on ATV, 11 you have a
• Two frequency 1 wall p.e.p. transmitter. 1 crystal included camera you used with a VCR or SSTV & a TV sel, your cost will just
• Crystal locked 4.5 mHz broadcast standard sound subcarrier be the Te 70 and antenna system. If you are working the AMSAT
• 10 pin VHS color camera and RCA phono jack video inputs satellites you can use the same 70cm antennas on ATV.
• PTL (push to look) T/R switchinq OX with TC70-1sand KLM 440-27 antennas line of sight and
• Transmit video monitor outputs to came ra and phono jack snow free is about 22 mi les, 7 miles with the 440-6 normally used
• Small attractive shielded cabinet - 7 x 7 x 2.5" lor portable uses like parades, races, search & rescue, damage
• Requires 13.8vdc@500 mao + color camera current accessment, etc. Get 50 watts p.e.p. with the Mirage 024N or

0 101ON-ATV amp for greater OX or punching thru obstacles.
The TC70-1 has full bandwidth for color, sound, like broadcast.

You can show the shack, home vide o tapes,compute r
programs, repeat SSTV, weathe r radar, or even Space Shuttle
video if you have a hom e satellite receiver. See the ARRL
Handbook chapt. 20 & 7 for more info & Repeater Directory for
local ATV repeaters.

Transmilting equipment sold only to licensed radio amateurs verified in the
Callbook lor legal purposes If recently licensed or upgraded. send copy of
license Receiving downccovorters available 10 all slarting at $59 (TVC-2G)

PUR CHASE AN AMP WITH THE TC70·1 & SAVE!

50 WATT WITH D24N-ATV ••••$499
All pr ices include UPS su rfa ce shipp in g In cant . USA

$107
$77
$62

14dbd
11 d bd
Bdbd

Kl M 440·27
Kl M 440-1 4
Kl M 440-6

00

Mira ge D24N..... $219
lopl,ona'J ail mod~ 70cm amp
13 ,B _ce 9 amps@ 50 wa::s nr

COMPLETE ATV STATION

"'. ' ,., " {' -..
" . {' , . ~f "

TC70-1 . .. $ 29 9
ATV Transceiver

a strcn RS20M...$129
13.8 _d e 2M Power Supp iyTV CAMERA

c<>.
ATV

TV "OT

HAMS! Call or wr ite for full line ATV catalog ....downconverters start at only $59
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Fig. 1. The Davenport, Iowa, N9CAIIR repeater and remote transmitter system.
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bers not involved in packet can country-perhaps in the world!
watch the fun. -cnanner a-cour latest addition. I
-Ohanne! 6-Another "live" BIW took an "on sale" Gold Star VHS
camera watching the college's VCR player ($160) and had Malt
KALA-FM radio station disk jock- Reed N0GIK (our resident solder
eysdotheirthing.We"tune"88.1 junky) modify it for automatic
and listen to the station, as well as rewind, restart, and play nolo. We
"see" the student spinning the run all kinds of taped programs-
wax. One of the Ambrose DJ stu- special events, Field Day stuff,
dents is also a club member and a ATV DX replays, lectures, bloop-
ham (KA0GOA). The other night, ers. etc. The audio is also fed so
we called him on his phone to let all can hear. Future feeds include
him know we were all watching an outside camera and a soon-to-
him, and he held up a sign that come, authorized weather radar
said ORZ CQ.ATV. It was great! feed from nearby KWOc;.TV (NBC
-cnenner 7-Another 64K CoCo affiliate).
using a ROM pack spectrum ana- As mentioned, all nine TV video
Iyzer program that graphically feeds make up what we call mode
shows your input on 2 meter FM. A. Mode B is the actual fast-scan
-Channel 8-0ne of the "hottest" TV signal repeater. The system
channels! It is our gameport feed. employs a P.C. Electronics RTX-4
Four (interactive via 2-meter-FM transmitter (Kreepy Peepie KPA5
touchtones) games are available l-Wall exci ter), which drives a
to play: Joker Poker, Dice, Horse small Alinco amplifier to an output
Race, and Blackjack. of about 15 Watts. The 15 Walts

There is, 01 course, no real mon- (TT -selectable ON/OFF) then
ey used in this en tertainment drives a larger modified Collins
channel. To drop in a quarter UHF aircraft 4CX250B single-
(members only), you hit Tn8 on tube, high-power tube amplifier
your z-meter rig. Other numbers for about 90-100 Watts "aver-
control the actual play of the age" output. The large Collins
game. High scores into the rnul- amp is preferred over a Mirage-
u-bnncns are recorded and saved type transistor one due to long pe-
in memory along with the callsign riods of keydown time and better
of the top seven finishers per color.
game. Competitiveness is high, The signal passes through
and each day brings a new lead- about 90 feet of Andrews 7/a..inch,
er. We reset all scores about ev- 50-Ohm naroune (with brass con-
ery two months. This, as far as we nectors) to our split 4-KLM (6-e1e--
know, is the only such "inter- ment) beam array. Our group has
active" amateur system in the tested many types of horizontally
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polarized antennas for the best
omni-directional patterns with re­
spectable gain, and the beams
have given us the best perfor­
mance. Each A440-6 KLM beam
has a 60.cfegree beamwidth pat­
tern and 7.6 measured dB of gain.

We cover all areas with abso­
lutely closed-circuit, P5 color TV
pictures, out to about 40-50 miles
(if you do your homework on the
other end, of course). We esti­
mate a genuine too-mne cover­
age radius on this system, which
is remarkable for UHF, let alone a
television repeater.

There are a number of pub­
lished antenna designs (such as
stacked big wheels, slots, etc.)
that perform well for those ATV
groups now using horizontal p0­

larization and desiring to remain
that way. As stated in my previous
columns , disrupting polarizations
in established areas can mean
DEATH to ATV activity. You've
heard that lecture before, so I
won't go into it again. If you need
some further information on these
types of antennas, write to Gerald
Cromer K4NHN in Cayce, South
Carolina, or drop me a line.

On receive, we use a simple
W9DNT Alford Slot antenna with a
couple of KLM 440-6 beams as
kickers to bring in a couple distant
and weak-signal areas. An Ad­
vanced Receiver Research GaAs­
FET preamp is ahead of a 7­
pole Spectrum International in­
ter.cfigital bandpass filter and a

Microwave Modules crystal-con­
trolled downccnverter, which has
a 45-MHz i-f rf output. Another
line preamp is used (Channel
Master VHF-TV 10-dB modef]
about 50 feet into the run, which
travels over another 160 feet of
Belden 9913 to our transmit­
ter room.

Everything is mounted near the
antenna in a milkbox-type weath­
erproofed container at the foot of
our second tower tripod/mast ar­
rangement. There isapproximate­
ly 75 feet of horizontal separation
between the transmit antennas
and the receive antennas. It took
filtering and proper cabling on
both ends to keep the extra 85
Walts of " natural desense" out of
incoming weak pictures. Contrary
to a lot of negative predictions by
some , the system works and
works well!

A special P.C. Electronics VOR
circuit board senses the presence
of video TV sync (not radio carri­
ers) and automatically turns on
the " repeat" transmitter. Surplus
RCA broadcast distribution ampli­
fiers set the proper levels on all
feeds on mode A, including the
FSTV input on mode B. A Tektron­
ix 529 Waveform Monitor Scope is
used on-site to keep everything
in line.

Our whole system is housed on
a third-floor room, just above the
FM radio station, within the col­
lege complex. Electricity is provid­
ed us at no charge and we can
come and go to the system as we
please. It is a nifty arrangement
for which we owe thanks to our
member sponsors, N9CAI and
WD0AMA. Stop by our ATV work­
shop session on Saturday night at
Dayton (see below) to see this sys­
tem on tape in action.

Dayton ATV Workshops

You are invited to join other tel­
low USATVS members at our spe­
cial ATV workshop meetingfcon­
ferences sponsored jointly by the
Spec-Com Journal and the Chi­
cago-based Peacock ARC (a club
of prominent TV and radio broad­
cast amateurs) to be held this year
during the upcoming Dayton ,
Ohio, Hamvention.

The location of these informal,
social get-togethers has changed
from previous years. We will be at
a large two-room suite at the Ra­
mada Inn North, 1/2 mile south of
1-70 and 1-75 in north Dayton (4079
Uttle York Road, Dayton OH
45414). Ask for Beth if you call
(513-890-9500) to make room
reservations ($60).

Attend all the doings at the Day-
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ton Hamfest on Friday and Satur­
day, and then come rest your feet
and learn more about amateur ra­
dio fast-scan television at our ses­
sions. $1 will be asked at the door
both days to cover the expensive
"extra" meeting room.

Friday's ATV workshop is from
7 until 11 p.m. It will be an informal
get-together rag-Chew session,
with all the various groups of
ATVers from around the country
showing off their edited color VCR
programs about their local activi­
ty, repeaters , remo te transmit­
ters, OX, clubs, special events,
etc. Bring your latest, uncensored
commercial TV bloopers . Keep
the XYL and kids at home or back
in the motel unless they won' t
mind a lot of bor ing technical
conversation.

We will try and have an operat­
ing FSTV station on the air possi­
bly into the Dayton ATV repeater.
Vertical polarization will be used
on UHF. The z-meter ATV input
channel there is 147.450 FM. We
will be there or on 144.340 MHz.
How many ATV mobiles will show
up once again? We will award a
$19.95 Hamfest Game to every
mobile that makes it (must be veri­
fied at the Ramada or Dayton
Hamventlon location) ,

Henry Ruh KB9FO (former Edi­
tor of A5A TV) of the PARC group
will present an update and film of
the new Chicago 1,350-foot high
John Hancock Building KB9FO
ATV/R system around 9 p.m. (See
" Repeater Update" below.) It
should be quite an interesting and
relaxing night.

On Saturday , the ATV work­
shop doors will be open from
3 p.m. on. Formal ATV lecture
presentations will begin prompt­
ly at 7. At 7:30, I will speak and
show a videotape on the fancy
Davenport, Iowa, N9CAI ATV re­
peater system. At 8:30, our spe­
cial guest speaker will be John
Beanland G3BVU/W1 of Spec­
trum Internat ional , Inc . If you
haven't had the opportunity to
hear John lecture, you are in for a
real treat. He will speak on the
importance of good inter-digital
bandpass filte ring in the 80s.
Bring your notepad!

Other Dayton ATV events in­
clude the annual 7 o.m. W0LMD/
W9NTP Saturday night SSTV get­
together at the Holiday Inn North
and the Saturday afternoon
(1300-1445) Dayton ATV Forum
meeting held by Tom O' Hara
W60RG. The forum will include a
talk on ATV basics , a talk by Gary

Heston W6KVC on portable ATV
applications, and a talk by Bruce
Brown WA9GVK/4 on FM ATV ,
standards, compa risons , and
equipment. Don't forget to stop by
and see the P.C. Electronics and
Wyman ATV booths as well.

Repeater Update

l ast month, I talked about the
new PARC Chicago ATV repeater
announcement. The latest news is
that the transmitter is being locat­
ed up on the John Hancock build­
ing-not just on the top floor or on
the roof, but two-thirds up the teft
side tower , with 1,350 feet of an­
ten na height and three feet of
coax. Way to go, guys! Look for it
in the Midwest-1 20 Watts of rf on
421,25 MHz- especially during
band openings.

Henry got permission from The
Kavouras Company and WMAQ­
TV (where he is employed) for a
weather radar feed. Chicago ATV
is " on the move" again after be­
ing dormant for several years. Old
timers, watch out for the newcom­
ers. The old, do-nothing days are
over. If you live in or near Chicago
for about 100-150 miles, you may
want to get an ATV oownconvert­
er or build an antenna because
now there is something more to

watch than just postcard IDs,
weak attic colorbars, and ques­
tionable channel 7 TV feeds.

ATV Directories

Many of you have written want­
ing to kno w more information
about t he North American
USATVS A TV Direc/ory and the
1987/88 ATV Repealer Directory.
For more information about these
directories , write to Spec-Com
Communications & Pubfishinq
Group, PO Box H, Lowden IA
52255.

Special Offers

73 ATV fans, you can get a spe­
cial "get started" FSTV incentive
deal from P.C. Electronics (2522
S. Paxson Lane, Arcadia CA
91006; 818-447-4565). Their pop­
ular TVC-2 420-450-MHz (chan­
nel-3 output) ATV downconverter
circuit board-built and tested,
but minus the cabinet-regularly
$49, is now just $39! The finished
unit, a TVC-4, comes all ready to
operate in an attractive Ten-Tee­
style box with 110 V ac supply­
regularly $89, it is now just $74!
Simply mention this special 73
magazine " ATV Column" offer or
purchase this gear at Dayton from
booth 11'359 to get your discount. .
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NEW PRODUCT
Telephone Interlace nOWavailable
For more miormanoncall or write

HALL ELECTRONICS
Voter Department

815 E. Hudson Street
Columbus, Ohio43211

(614) 261 -8871

See U,

"'Dayto n i
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• MORE
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RADIO LICENSE
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For IBM PCIXf/AT and PC "lock ankes"
using DOS 2.1+ also Apple 11+, lie, & lie
having 128K 01memory using ProDos or

Apple Dos 3.3.
NOVICE---$24.95

TECH/GENERAl---$34.95
ADVANCE---$34.95

EXTRA---$34.95
Each Sold Separately. Add $1.50 for ship­
ping & handling. Phone orders - Visa/MG.
Illinois residents add 7% sales 13)(.

DIAMOND SYSTEMS,INC. - ,,,
Box 48301 NILES,IL.60648 (312)763-1722

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
• SING LE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERViCES
FOR ..Ha RE INFORMAT10 ..V~_ _

",. MidlandI" II Technologies

SPECIALISTS
IN FAST TURN

P.e. BOARDS

34374 EAS T FRONTAGE ROAD ....252

BOZEMAN. MT 59?1 5 (406 ) 586-1 190

IF TH£ IlOI) FAILS TO f lOW Ofl ALUMI/'lUJIl .
YOURMONlY CK GUARANTEfO.

_ USA

Dist. by .... 167

ORION HI-TECH
P.O. Box 8771,
Calabasas, CA.
91302
(2 13) 663-2541

Competitively Pri ced
Only from your
(REATE dealer

Galvanized Steel
Bracing and Hardware

Monday through Friday
9 a.m . through 5 p.m . EST

Please have your mailing label
in from of you. as well as you r
cancelled check or credit card

statement if you are having
problems with payment.

Subscription
Problem?

MOVING?

Call our toll-free number:

ROOF TOWERSI
A size to fit your needs

6 , 10, or 15 ft .

1-800-227-5782

"F<
CR·30
ILlU$T.

THE RF CONNECTION
"SPECIALIST INRFCONNECTORS ANDCOAX"

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC·200 FILM
J (J ST 3 EASY STEPS:

• Copy circu it pattern on TEC-200 film
using any pla in paper copier

• Iron f ilm on to copper d ad board
• Peel off film and etch

convenient 8~ x J1 size
With Complete Instructions

SATISFACTION GUARAN TEED
5 Sheets for $3.95 10 Sheets only $5.95

add S/ ,OOposrage NY R..s. add ...l"", tax

The MEADOWLAKE Corp.
Dept. 73, P.O. Box 4 97

Northport . New York 11768 .... 55

...••......... ~

(40 miles nOO1hof Philadelphia)

'JilW&§ § (!dJ
'<:J C! fJ IICQ1V!]
lr.lrTEN-TEC

HAM RADIO STORE
10

PENNSYLVANIA ,
•••

NORTHEAST ELECTRONICS SUPPLYCO., INC.:
WHITEHALL PENNSYLVANIA :•••

ANew

i·········••••••

146.745 2m Repeater Gu.r.nlP<'d R...... ir Service

W3GQQ, WB3EAN ... '
Bob & Diane Jon es ': 'o" Stb

iirS
-

19 52 MacArthur Road ~
21 5-820-0112 .... 139.••.•.........•.•• ....................~

Price.W
ts

1.45

'W
""

Description
UH~ MaO. Phel>OliC , USA maoe
PU SS P!>e1'IoOc. Amp/leM
pt- , 59 Teflon. Amphenol
UIfF Male S<lver Telton,USA
ReduCe<' lor RG-58
Red""'" fOf RG-59 & MINIB

THE R.F. CONNECTION
213 North Frederick Ave. #1 1

Gaithersburg, MD 20877
(3 0 1) 840·5477

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE

VISA. MA STERCARD. OR C.O.D.
UPS C.O.O, ADD $2 ,00 PER ORDER

Pari No .
PL-25!l1USA
8J. 1SP-10SO
B3-822
pt-2591ST
UG-175
UG-176

UG-21D1U 'IIMale RG-B. 213. 214. AmpflenOl 2 95
UG-21BN 'lMale IlG-8, 213. 214, ''''''is ),75
991:JiP1N .. Ma~ Pill 10< 99U. 9086, 821 4

1,rs lJG·21D1U& IJG·21BiUN s 1.50
UG·2 1D1991) NMalelO1 RG-8wltIl 99l3 P.. 3,95
1JG·2 1B/99 13 NMal. lo< fI(;·8wlltt 9913P", 4,75
llG-U6/lI NMale1050-239, Teflon US~ 5,00
1)(;-831U NFemale lOPl·259,Te1lon USA 500

" THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY" .... 115
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ADVERTISERS
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'MM DIGIPEATERS
DR-100

SINGLE-PORT SOFlWARE OPTIONS

DR-200
DUAL-PORT

Amateur Net Price Schedule

• DR·l00 Single-Port Software

-AX.25 Level 3 Switch

·AX.25 Level 2 Digipeater

• DR·200 Dual -Port Software
-AX.25 Level 3 Switch
·KE3Z Dual·Port Digipeater
-Southern California Dual-Port
-Intemet Protocol (TC PjlP)

Both digipeaters use a 2·80 pro­
cessor which has up to 32k bytes of
EPROM and two JEDEC socke ts for
2!8/16/32k bytes of batterv.becked
RAM. Packet HOLe opera tions are
handled In hardware by a Zilog 8530
sec. Both use the AMD 7910 LSI
modem c hip. Each modem channel
has a sterderddisconrec rheader and
time-out timer. The CPU itself has a
hardware watchdog timer and ex tee­
nal hard reset line. The c irc uit board
is RFI shielded by our e xtruded
alumimum case. All co nnections are
solde red to feedthroughs.

Write For Free Packe t Catalog .
... 1~2

Assembled
$ 99,95
$159,95

Kit
$ 84,95
$139,95

DR·100
DR200TECH LINE

(813) 874-2980

The DR-200 is a duel-port co ntrolle r ,
ca pable of digipeating on two separate
frequencies and able to switch peck­
ets between ports. It is a ba sic net­
IAIOrk building block.

The Pec-Comrn OR-lOOand OR·200
are packet radio digipeater controllers
which have been especially des)gned
for dedicated repeater service. The
OR·lOO provides single·port controller
capabili ty at low cost. It is well-suited
to any application where a single·
frequenc y digipeater is required.

•

ORDER DIRECT 800-223-3511 FREE UPS BROWN ~ a
Pac-Cornm Packet Radio Systems, 3652 West Cypress St., Tampa, FL 33607
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icrowaves!
TS-670 40,15,10, and 6-meter all mode "Quad Bander"
• Keyboard selection of • 80 memory channels • All-mode squelch, noise

frequency, as well as store frequency. band, blanker, RF attenuator
'traomonar' VFO mode data

• Optional general coverage
unit. voice synthesizer,
FM unit. IF filters

• 1 wan output
- LCD frequency readout

with S & RF power meter
• 5 memory channels

r

TR-50
1.2 GHz FM transceiver
The perfect portable • Odd split on memory
for microwave channel 5
mountaln-topplnql • Includes: Battery set.

charger, external power
cable, 16-key DTMF hand
microphone. sleeve
antenna with adjustable
mount, shoulder strap.

TM-211A/411A
The compact mobiles with "flexibility"
. 5 channel memory • z-position. lilting
• 25 watts high, 5 watts control panel

low (adjustable) • DeS-Digital Coded
Squelch selective calling
system

• GaAs FET front end for
superior reception

KENWOOD
'Omplere Ime 01 accessooes 'S avarlaO/e lOf Ihese eansceve-s
~Jlicartonsana pnces subject ro CMn\le W''''Oul notice or OOI'\larton
"'ple re se-v.ce manualS are availall ie for all rno-K enoooa lTansce'vers and mOSI accessooes

TRIO-KENWOOD COMMUNICATIONS
11 11 We st Wa lnul Stre et
Compton. ceuome 90220
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EXP IRATlQN DATE' _

PHONE _

M C ~ \IISA ~

VM 3102VG 12" HI RES
GREEN COMPOSITE

VM 3102VA 12" HI RES
AMBER COMPOSITE

VM 310lVG 12" GREEN
COMPOSITE

•- .
VM 310lVA 12" AMBER
COMPOSITE $87.10

CM 3631110 14" COLOR EGA $516,95

BROTHER

STAR MICRONICS
so 10 DOT MATRIX PRINTER $36450

LV 1210 DOT MATRIX
PRINTER $189,00

NB 15 DOT MATRIX
24PIN HEAD $1044,90

NX 10 DOT MATRIX $CALL'
SO 10 WIDE CARRIDGE

•-... • • un •• • ..
DOT MATRIX $492,32 ••

$129,35 SP 15 WIDE CARRIDGE ,
DOT MATRIX $58208 •

•
$10985 •

HR 20 LETTER QUALITY $374.25 : 0
M1 409 DOT MATRIX $359.25 •

Ml 509 DOT MATRIX $399.00 "
HR 35 LETTER OUALITY $68185 "
2024L DOT MATRIX $84175 •

TWINWRITER 5 $841,75 "0
HR 10 LETTER QUALITY $24900 :

Ml109 DOT MATRIX $224 25 "
CF 100 CUT SHEET FEEDER $194,35 •
CF 300 CUT SHEET FEEDER $21 125
CF 150 CUT SHEET FEEDER $194,35
TF 150 TRACTOR FEED $109,85 ',
TF 100 TRACTOR FEED $109,85 "
TF300 TRACTORFEED $10985
KB 50 KEYBOARD 50 $143,00
KB 100 KEYBOARD 150 $194,35
SF 30 SHEET FEED $91.00
SRL 14 5292 2
IFI 232 INTERFACE $3247
LO 100 FONT BOARD $48,72
LO 200 FONT BOARD $64,97
SF 40 SHEET FEED $96,85
SF 200 SHEET FEED $259,36
3010 LIFT OFF TAPE $695
7010 LIFT OFF TAPE HR $695
7020 CORRECTABLE $322
7021 MULTI STRIKE $3.79
7022 ONE TIME CARBON $2,98
7030 MULTI STRIKE $12.31
8020 FABRIC $322
8030 FABRIC TWINWRITER $18.82
9010 FABRIC RIBBON $2.76
9020 2024L $6.44
9030 FABRIC RIBBON 57,95
9040 RIBBON $895

$27885

$29185

$408,85
$324,35
$35685

$36935
$28935
$12935

$32435

$4026
$45,46
$19,95
$51 ,97
$5847
$71 ,46
$3746

10 PK $6.88

$129,35
$12935
$129,35
$194,35
$51.96
$25,97

$842

..
VM 31071G 12" GREEN

MONOCHROME
VM 31021A 12" AMBER

MONOCHROME

•

opus
525DSDD

MAXELL
$972 MD ' $11.75

$1102 MD2 $14.95
53.22 MF 100 $24.70
$842 MF 200 $29.95
$907

$10,37 BASF

CM31311 HI RES 12" RGB
CM 36432 14" RGB
CM 36382 14" RGB
CM 31481 12" RGB

COMPOSITE
CM36512 14"RGB

VIDEO COMPOSITE

SM 1 LIGHTNING 24
SM II EXPRESS

SM 3 ERROR FREE
SM 5 SECURE 12

ANCHOR AUTOMATION

SIGNAL MODEMS

$16247
$194 97

SP 1 DIAMOND PLUS
SP·2 EMERALD
SP-3 SAFE STRIP
SPF-l SAPPHIRE
SPF·2 RUBY
SPF·2. RUBY PLUS
SP 1 DIAMOND

MONITORS
THOMSON

ANCHOR
VM 2 VOLKSMINI

VM 6420 VOLKS 6420
VM 6470 VOLKS 6470
VM 12 VOLKSMOOEM 12
VM 1 VOLKSMOOEM
F & J CABLE
ALL OTHER CABLES

SURGE PROTECTION
CURTIS

$1495
$12,97

$14.95
$2695
$3795

55196
$5196
$19,47
$15,60

SIGNATURE
NAME

ADDRESS _

THE BARGAIN SHEET
ALWA YS THE BEST DEALS!

•

,
0 ',

•

•
•
•

0 •
•
•
•,

0 •,
•

0 ,
•,
,

0 •
•
•
•
•

CURTIS SS 3 SYSTEM STAND $194 7
THOMSON 1214 SWIVEL BASE $1950

SYSTEM STANDS

BOARD PRODUCTS
VIDEO 7

VEGA EGA .......;,$.".'.".~.._..._.......__....._.._,.....-_. - .. -
MONOGRAPHIC MGA

MONOGRAPHIC PLUS

KALMAR
TEAK ROLLTOP 11452 3 5 (45) $1557

TEA K RO LL TOP 11453 35 1901 52467
TEAK ROll TOP 11454 5 25(501 $21 42

TEAK ROLL TOP 11455 5 25 11001 $31 .95
TEAK ROLL TOP 11456 5.25 11101 $3572

PAPER

PRINT STANDS
CURTIS PS 1
ALLSOP PS 1

9 12'1111201000C5
9 12x l 1 1l2Q2500SH

GREENBAR 1PT 3500 SH

CT 100 P A-B SWITCH BOX
CT 100 S A-B SWITCH BOX
CT 312 PARALLEL CABLE 6'
CT 329 SERIAL COPY

AVERY
4166 CONT INDEX CO 3"5 (5001$64 7
4146 ADDRESS LBL

4'17 15 11(00) 5647
4162 CLEAR LABELS

3 12-15 16 $10.20
41443UP212>< 15 16[30001 $9 17
4143 ;> UP 4><1 5 16 13000\ $8.52
4 145 3 1 2"1 516 11000) $4 .74
4170 LIST & MAIL $38.97
4164 DISSAPERF PAPER $4.22
41693"5 INDE X CARD 15001 $7,46
41682 1 16><4INDE XCO (500j $647
4164 PIGGYBACK LABELS (5001 747
4165 CO: ' P Ul ER PAPER 12501 $389
4167 POS SARDS 12501 $7.77

COMTECH
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COMESEEUS AT THE DA YTON HAMVENTION

Put More Punch
in Your Packet

- .' j

144 220 440
135-160 210-230 415-465
)12Mhz @ 146Mhz )15Mhz @ 220Mhz )22Mhz @ 435Mhz
1kw 1kw 1kw
3 dbd 3 dbd 3 dbd
125.5" (3.2m) 79.25" (2m) 46" (102m)
$49.95 $49.95 $69.95

Outstanding mechanical design
makes the IsaPole the only logical
choice for a VHF base station,
especially for Packet operation. All
lsopole antennas yield the maximum
gain attainable for their respective
lengths and a maximum signal on the
horizon. Exceptional decoupllnq from
the feed line results in simple tuning
and a significant reduction in TVI
potential. The IsoPole antennas are
all impedance matched in the factory
so that no field tuning is required. The
150Poles have the broadest frequency
coverage of any comparable VHF
base station antenna. This means no
loss of power output from one end of
the band to the other, when used with
SWR protected solid state
tranceivers. Typical SWR Is 1.4 to 1 or
better across the entire band.

A standard 50 Ohm SO-239 connec­
tor is recessed within the base sleeve
(fully weather protected). With the
IsoPole you will not experience ag­
gravating deviation in SWR with
changes in weather. The impedance
matching network is weather sealed
and designed for maximum legal
power. The aerodynamic cones are
the only appreciable wind load and
are attached directly to the support (a
standard TV mast which is not sup­
plied).

IsoPole Specifications

Model
Freq. Coverage (Mhz)
2.1 VSWR bandwidth
Power Rating
Galn**
Radiating Element Length
Amateur Net Price

* *dbd - db gatn over a dipole in free space

High Performence Hand·Held Anlen·
ne - The Hot Rod

The Hot Rod antenna can be ex­
pected to make the same improve­
ment to hand-held communications
that the lsoPole antennas have made
to base station operation. Achieve 1 or
2 db geln over ANY 5/8 wave two
meter telescopic antenna. The factory
tuned HR·1 is 20% shorter, lighter and
places far less stress on your hand­
held connector and case. It will easily
handle over 25 watts of power, making
it an excellent emergency base or
mobile antenna. In the collapsed posi­
tion, the Hot Rod antenna will perform
like a helical quarter wave. Three Hot
Rods are available; HR-1 1/2 wave 2M
Ant., HR-2 for 220 Mhz, and HR-4 for
440 Mhz. Amateur Net Price on all Hot
Rods is $19.95.

For either base station or hand-held
operation AEA has the perfect
VHF/UHF antenna. Put more punch in
your Packet station with an AEA
IsoPole or Hot Rod antenna. To order
your new antenna contact your
favorite Amateur Radio Distributor.
For more information contact Advanc­
ed Electronic Applications, P.O. Box
C-2160, Lynnwood, WA 98036, or cail
206-775-7373.

••

Prices and Specifications subject to change without notice or obligation.

" When You Buy, Say 73"

Brings you the
Breakthrough!

73AmaieurRadio * April,19B7 103



NOTES FROM FN42

GREECE

Manos Darkadakis SVIIW
Box 2305 1
11210Athens
Greece

I would like to welcome the re­
turn of Wayne Green to the mag.
azine ! Since this column is written
months before it appears, il may
look a little old. but it is necessary
to say because, even though I
don't know Wayne Green in per­
son . Ithink this was the best thing
happening to the magazine for the
lastlwo years. Since I also believe
that everybody has to be in proper
posit ion, I am glad to see W2NSD
back in charge of 73.

THE ABEPQt1>

Last July you may have heard a
strange callsign , SXl MBA, on the
air for seven days, work ing the
pi leups all day and all night long.
This call had been given to the
Radio Amateur Association of
Greece (RAAG) during Ihe cele­
bration of Navy Week. The station
was in tne radio room of the
Memorial Batt lesh ip Abepwl/> ;
that is where the MBA surnx came
from . Here is the story, from re­
cent Greek history :

due to helerodyning and desensi­
tization.

Packet radio is not addressed in
the French amateur radio regula­
tions. The re is a mrxius vivendi
wherein amateurs may operate
packet legally. There is no 220­
MHz allocation in Europe , so
plans are underway 10 cross-link
diqipeatera on 430 MHz. In the fu­
ture, there will be a 50-MHz alloca­
tion in France.

Paris has two active diqipeat­
ers: F1KAL and F6ABJ-2. They
permit a Paris station to work eta­
nons within a 125-km radius. I
have connected with stations trom
Rouen to Orleans, The re are two
active PBBS systems operating·
F6ABJ and F5LO. Another digi.
peater will soon appear: FF6KEV.
The future looks very bright for
packet in France, with new sta­
tions appearing every day ,

Reciprocal license s for foreign­
ers are now made "over the ccun­
ter" in France, The Republic has
reciprocal ope ra ting treaties in
force with some 30 nations. A 90·
day permit can be had for a fee of
FF 42 1$0.1 6 per French Franc as
of 1f27f87). and a one-year permit
costs FF 150.

1886: " The Imperial Telegraph
Administration of Brazil has re­
cently opened a telegraph office
in the quarantine stat ion of IIha
Grande to the South of Rio de
Janeiro." (A new OXcountry?)

A new plan for FM broadcasting
in band II, 10 go into effect July 1,
this year, was drawn up in 1984 for
the whole of Region 1 (Africa and
Europe. including all of the USSR ,
Turkey, and the Arab countnes of
the Middle East) and Afghanislan
and the Islamic Republic of Iran
from Region 3. ln Nairobi recently,
a new plan was drawn up for lele·
vision broadcasting in the Ire­
quency bands I, III. IV, and V. A
repo rt on that w il l be in th is
column in the future.

World , Better and faster: That's
the word lor what will be available
by 1990 for commun icat ion s
across the Atlan tic and Pacif ic
OCeans with fiber-optics-glass
fibers and laser beams in under­
water cables. Audio quality will be
superior to both the present cop­
per cable system and eeremte sys­
tem- and faster than via satellite
since Earth·bound channels are
45,000 mi les shorter. The Atlant ic
cable is scheduled for operation
next year and the Pacific, the year
afte r.

FRANCE

Chuck Martin FIAB4Y
American Embassy Paris
APONY09777

A veritable explosion of packet
rad io ad ivity is underway in the
French Republic . Remy F6ABJ .
the " guru" of packet , said thai his
company had originally built 200
boards lor packet. The demand
has been so great that 600 units
have been bui lt and the demand is
still increa sing . He has started the
associat ion called ATEPRA; there
are about 190 in the Paris area
that are active in packet.

The propagation character!s­
tics on 14 MHz are such mat only
one 20-mi nute window opens
each day where communicat ions
with the USA are possible.

Three frequencies are used
for packet communications in
Europe : 144 .675 (p ri m ary) .
144 .650 (s eco n d a ry) , and
166.625 (tertiary). These frequen­
cies were chosen arbitra rily, and
while they have proven adequate
in their own right, it is difficult
or imposs ib le to co-locale a
digipeater wilh an FM repeater,

NTERNATIONAL

ROUNDUP
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Associazione Radioamatori Ital­
iani (ARI) sponsors it.

DIego Garcia . B i ll Poulin
KA4WWG/MM writes to encour­
age hams to bring their equipment
" lor a Dxpeouron lor 12 months
that they wil l never believe. " Well,
first you join the Navy . . . Diego
Garcia is a U.S. Navy support and
communications facility in the
middle of the Indian Ocean (V09).
Using the club station , an ICOM
745 and a TH7beam up about fifty
feel, " the bands are really fun to
work , " he write s. He worked
Guam, the Malaysian Peninsula .
Europe. and a few stateside sta­
tions. Full operating privileges
are yours " regardless 01 current
stateside license." More info on
Diego Garcia is available by wri t­
ing: Station Manager, Diego Gar­
cia aSL Bureau , Box 15, NAV­
SUPPFAC. Fleet Post Office, San
Franci sco CA 96685 .

Africa, " By the early part of the
ned century virtually the whOle of
mankind should be brought within
easy reach of a telephone."

That was an objective set by the
Independent Commission for
World Wide 'reiecommcnicancns
Development, which led to the
" Arusha [Tanzania] Declaration ,"
which led to discussions about
African Telecommunications De­
velopmenl by the pan-African
telecommunica tions network
(PANAFTEL). A common stralegy
is to be developed for extensions
of current cooperative efforts in
the fields of tra ining , research and
development, purchasing pol icy,
ma intenance, tariffs. and the in­
ternational development priorities
for the continent. (EKcerpted from
Ihe December ITU Telecommuni·
cations Journal , the magazine of

Japan. We were pleased to re- the International Telecommunica-
ceive a letter from Shozo Hara lions Union) . Talk about chal-
JA l AN, president of the Japan renges!
Amateur Radio League (JARL) , (The ITU-for readers new to
prcmisinqthis column amateurra- this column-is an autonomous
ere information from Japan from organization , with functional rela-
lime to t ime . An inte rnational uonsnics with Ihe United Nations,
column in a ham rad io publicat ion located in Geneva. and with a
without any input from Japan is membership of 159 nations. Its
ridiculous' We hope to do a better funct ion is to set up international
job Ihan we did a few years ago. regulations of radio , telegraph,

HAMBIT. Billed as the "Firstln- telephone, and space radio-com-
tematicnal Congress on Amateur munications . and allocate radio
Radio and Computers," HAM BIT frequencies . The magazine has a
was held in Florence. Italy. last history a bit longer than thai of Ihe
November. HAMBIT '87 will be on United Nations. The December is--
November 22; oetaus are under sue includes th is, from the Journa/
the Italian flag, below, since the Telegraphique fo r December ,

104 73 Amateur Radio • April, 1987

Correct ion : In Ra /f Beyer
DJ3NW's reporr on the beacon
robot, IY4M (February, 1987), the
bandwidth of the receiver should
have read: "about j: 250 Hz, "
and NOT t: 2590 Hz.

Welcome to Djurica Male tin
YU7DR. writing from the Socialist
Federal Republic of Yugoslavia,
and inviting hams to come work
from YU: " . .. a very niCe country
[ with the} blue su nny Adria tic,
high mountains . . . national food
[which] is very tasteful and wine
pleasant to drink, Our people are
always hospitable. " Only a sam­
ple of information this month,

This seems to be the month for
royal birthdays, including one for
the " King of Code, .. Samuel F.B.
Morse (Apri/27, '791). In your DX­
ing, remember to send birthday
congratulations for the Queen of
Denmark ( 16th), the Emperor of
Japan (29th), and the King of Swe­
den (30th) . The 30th is a/so
Queen's Day in the Netherlands.
It is Independence Day in Senegal
on the 4th and in Zimbabwe on the
18th; Republic Day in Sierra
Leone is on the 19th and National
Day in Chad is on the 13th, which
a/so is New Year 's Day in Ban·
gladesh. The 14th is Pan Ameri­
can Day (Dia de las Americas).
And XYLs, the 7rh is Womens Day
in Mozambique. It is World Health
Day everywhere on April 7, so
wish everyone , everywhere the
best of hea lth in mind and body!
After all, one of the four basic rea­
sons radio amateurs are liCensed
is To Foster Infernational Good­
will!



IWELI CORP.I
LOADS. WATTMETERS

I~ THL CORP.I
AMPLIFIERS· COUPLERS

IC@)K E N?rlO !
ROTORS • ACCESSORIES

WHEN YOU TURN YOUR ANTENNA,
DO IT WITH KENPRO antenna aiming

devices and accessories. From light to
heavy·duty there's a KEN PRO for you. NEW

Satellite tracking AZ·EL units with external computer
controller Interface.

THL THE INDUSTRY LEADER IN DESIGN AND
PERFORMANCE add-on accessory VHF/UHF

amplifiers, antenna couplers
and now HF L1NEARSloo.

When power out Is
your problem, stop

in for the THL
brand solution.

SANTEe
PORTABLES

THE MOST POPULAR HAM RADIO ACCESSORIES
are available from WELl. WELZ brand easy­
to-read power and VSWR
meters and other high
quality statlon accessories
are used world-wide.
WELl, good enough to
be the best.

LOOK CLOSELY AND YOU WILL CHOOSE SANTEC.
Santee hand-helds are truly the BEST value + quality +
performance combination available today. A FullS Watts
output, Multi-mode $can, 10 Memories and AUTO·
DIALER make the SANTEe a fantastic hand-held radio.
Try one yourself at your next trip to your favorite Ham
Radio Shop.



MT. ATHOS AGAIN

REPUBLIC OF KOREA

Our guest columnist, Byong·joo
ChoHL5AP:

No! having hea rd from our Ko­
rean correspondent, HL lAFP, tor
several months, here is a guest
appearance to fill in for him.

You may be surprised to re­
ceive this letter trom an unknown
Korean amateur radio operator,
but r got your name and address
from the KARL OX News (the otti­
eta! bulletin of the Korean Ama­
teur Radio League) lin which 73
said it would welcome news]. I am
a charter and nte member of
KARL since it was organized way
back in 1955.

I wish to be a news supplier lor
you. I am retired lrom the EL0APf
MM last June (Sanke Steamship
Company, Tokyo) and was ex­
HM1AP, HM9AP, HM5AP, EL0Pl
MM, PA9SR, HM5APIDL, and
YBlJZAA/HL5AP . My amateur
class is 1st Class Amateur (same
as top class in W), and I am ORV
on all bands/modes with 2 meter,
and a keen award hunter and
nxer.

ITALY

Further information on HAMBIT
may be obtained by sending an
SAE and IRes for an airmail
stamp with your request to Carlo
Luigi Ciaperti 15CLC, Via Trieste
36, 50139 Florence, Italy,

Florence, Italy, the " Capital of
European Culture," played host
to 250 representatives of the high­
tech world on Sunday, November
23rd last year , thanks to the spon­
sorship 01 ARI, the Italian Tele­
communications Ministry, EX·
POSER (one of Italy's big fairs),
and the Florence Savings Bank
(Cassa di Risparmio Firenze). Pa­
pers were presented by represen­
tatives of Germany, the Nether­
lands, Sweden, Switzerland , and
Italy, on subjects rang ing from
dedicated software through digital
modulation and application and
data radio transmission, to data
security. A general overview of the
field was presented, from the lat­
est high-tech developments to
current research into the high
tech of the future . Carlo 15CLC,
president of the Florence branch
01 ARI, organized and cocrdinat­
ed HAMBIT '86.

Presiding at the opening ses­
sion was University of Florence
Professor Vito Cappellini, director
of the Italian Institute for Radio
Wave Research;welcome was ex­
tended by the President of the ital­
ian Republic, Francesco Cossiga
10FCG.

HAMBIT '87,to be on Sunday,
November 22, this year, will focus
on PC<ompatible hardware and
software lor amateur radio.

At HAMBfT '86, left to right: Mario 15WBJ, Clelia 151ey, Mr. Giani, Mr.
Spina and Mr. Poli of the Italian Telecommunications Ministry , Carlo
15CLC, Marco 15ZMH, Cesare 15TGC, Mario 15DEX, and Francesco
151GO.

photo 01the ship was developed ,
as well as a special award for 10
IRCs, from RAAG's Award Man­
ager. Those who have already ap­
plied should have them by now [in
March).

The 1980 SV1DC/SVUW/SV1JG operation on the back balcony of the
Monastery, with af! equipment.

•

After the signing of a peace
agreement between Greece, Ser­
bia, Bulgary, and Montenegro on
November 20, 1912, Turkey was
starting to prepare an expedition
to the Aegean Sea to deleat the
Greek navy and occupy Greek
islands.

This was noticed by a Greek By the time you read this , you
squadron, and the fleet began to should have heard about a new
patrol on the Dardanellia Sea to fail ed attempt to activate MI.
watch for the Turks . Action began Athos, last August, by an neuen
December 3 when the Turkish group. I won't go into detail (al-
neet came along the strait . The though I know many details) since
AbepuJ¢ , with a speed of over 20 it was covered in this column be-
mph, left the Greek neel and err- tcre. arcrecnctwenttcbcre ycu .
c1ed around and attacked the [November, 1986, issue; but here
flank of the Turkish ueet. firing is a picture we did not use in that
many successful shots. As the issue.) Atso, the Circumstances of
rest of the Greek fleet came up this attempt were not so different
under cover of the fire from the except lor one thing: This lime,
guns of the Abe{UJJtp , the Turkish the Italian group made sure to
fleet retreated . In less than three leave very few chances to anyone
hours the l ight was over: It was a coming along later for a try. Now
victory by almost just one ship! for those who still need this rare

SX1MBA ran on this ship, the country, things aren't so easy and
AbepuJ(/) , for seven days on all only time will tell who is to be
bands and all modes. There were blamed about it . DL7FT and the
HF stations as well as VHF lor the Italian group may have shut the
local people. RAAG equipment doors 01 Mt. Athos forever.
was used; lots 01 other SV1s of- In the meanwhile, work anyone
tereo tuners, power supp lies, you hear claiming to be from there
keyers, switches, and even key- and worry later about its validity.
boards for RTTY. Simpte dipole Medical Administration Radio,
antennas were used on all bands, station J4MAA, was established
and special attent ion had been recently in Greece in order to give
paid on CW and the low fraquen- medical help to those who need it.
ctes . By the end 01 the week, AAAG is prOViding OSL service
9,000 OSOS had been logged . for its members completely free 01

A nice-kloking OSL card with a charge .
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YOUALREADYOWN 75% OFA
COLOR VIDEO STATION
It's true. With your transceiver, antenna, television set and
audio tape recorder, you already have 75% of what's
requir~d to receive ~nd send .-------------- _
color Video world-Wide! .--~~;;..--.;;;,:;,;;.:~:.:..:.::.:.;

•••••---I I ------- ... , .
\ -----. -,..._----.---

Adda ROBOT 7MVideo 1t'ansceiver
andyour station is complete.

P1e/l~sendme: the following Robot equipme:nt. Iunderstenc that if Iam
disatisf~d for any reason, Ican retumtre unit lind receive /I full rdund.
0 1200<: high resolution video transceiver 51295
o 450C stlll"ldard resolution $795
o .4()()( upgr5Ck kit 5395
o Ik:xe Information

"'~'- ""'L _
A""'ess _
Cily z.,, _
o cco
o Enc~ check or ITlC:lOe'f order $ _

O Wl:. 0 VISA ,, Exp. D4te'~' _

ROBOT RESEARCH,INC.
7591 COnvoy COurt

San Die9o, CAlifornia 9i'111
PhoIte (619)279-9430

IRoDoT)

Thousands of amateur video operators around the world are
exchanging beautiful color images every day. Whether your
favorite mode is SSB or FM or AM-direct, via repeater or
satellite-you can join in ,------------------------------------------------------------,,
the high-tech fun with- :
out modifying your :,
present equipment. Just :
add a Robot to your :,
station! :,

1
1,,,,,,,

,1~1 __ - __------------------------------------------------------.



YUGOSLAVIA

Djurica Maletin YU7DR
POBox J32
21400 Batka Palanka
Yugoslavia

I hope the information I will have
for 73 International will be inter­
esti ng because I work each day on
all HF bands and participate a lot
in HF con tests. Also . I am a ORO
CW con tester.

The Vojvodina Award. On HF
bands 1.8 to 28 MHz (no new
bands), six contacts from Europe
with YU7 or 4N7, YT7, orYZ7: two
contacts Ox. On VHF band (144
MHz), th ree contacts from Eu­
rope . one OX.

Send GCR (no OSL cards) with
8 IRCs or U.S. $1 to Savez Ra­
ctoamatera Vojvodine, Trg Lenji.
na 10, 21000 Novi Sad , Yugo­
slavia .

Information about licenses can
be had via SAJ, Box 48,1101 Bet­
grade, Yugoslavia.

All OSL cards lor 407WCY.
YTmAAG.YZ70,YZ7L.YZ7AAG.
YT7T, YZ7DR are sure through
YU7DA. .

its first U.S. printing in English.
For me. trying to learn on my

own was not easy al all . Trying to
determine what equipment I
should buy , how and where to in­
stall my antennas, and all the oth­
er juicy details, was like trying to
nail jello to a barn door.

Special Note; Congratulat ions
to my father-in-law. Jesus Becerril
XE1XJX, who just got his license
after many years of interest in
ham radio! In fact , he was the one
who first got me started'

the neeels of our friends down
south-since there was little or no
telephone communicat ion into EI
Salvador for some time?

You guessed it! If it wasn't for
my ham equ ipment, we wouldn't
have known that our friends need­
eel more than a thousand sheets
of galvanized roofing , literally tons
of lood, blankets, medicine, and
other necessary items.

Afte r the trucks had arrived,
wha t a pleasure it was to hear
Dominic , i n San Salvador, all
cnckec up on the air, trying to
thank us for all that was done.

Yes, ham radio had done it
aga in!

A new ham flies high! XE1XJX with his wife and daughter. XE l MKT and
his wife, XE1 RBT, are behind.

THE JOY OF HAM RADIO

At the time of this writing , I am in
the middle of writing a new book,
entitled The Joy of Ham Radio--A
Beginner's Guide .

When I first began investigating
ham radio, I felt that I was lost in a
jungle full 01 tubes, circui ts, wires,
and strange people who crawled
out 01 bed in th e eve ning lor
OSOs. OSYs. and ORTs. 1sympa­
thize with today's innocent and
bewildered beginner whO is often
on the border 01 pulling the plug
and picking up another hobby.

My book is to encourage the
real newcomer who has a spark of
interest but has no idea of what
he's getting into . Learning some­
thing new can be joyful. Ham ra­
dio is not the exception.

Besides the introduction, there
are six basic chapters, two appen­
dices (one with a glossary of
ham-radio terminology and one
with charts and tables), and a sub­
ject index for quick reference .
Depending on the agreement
between the publisher and me,
I ecce to have the Spanish edi­
ticn available not too long after

maybe you 'll be surprised, too.
Maybe we 'll start a newsmall sec­
tion- International Ham Of The
Month- and select one letter from
an overseas ham each month.

MEXICO

Mark Toutjian XE 1MKT
Apa r1ado Postal 42-()48
06470-Mexico, D.F.

GOOD NEWS FROM MEXICO

More than a year has gone by
since the big Mexico City earth­
q uake . Bad me mor i e s wer e
brought back once again with the
recent EI Salvador earthquake,
but Mexican hams were quick to
respond to the needs 01 our
friends " south of ourborder. "

I cooperated with a loca l cultur­
al group near my home which was
able to send, from Mexico City, a
t o-ten truck wi th suppl ies to
Iriends in San Salvador. The cus­
toms otucrers at both borders
(Mexico/Guatemala and ecete­
mala/EI Salvador) were outstand­
ingly organized and helped us
through with no red tape. But how
was it possible for us to find out

DIET

Communicalions Electrontcs Speciall""", 11K:.
803C S. Or1ando A¥l!11ue
Winter Park, FIori<la 32789

CES 800 STANDARD FEATURES
• Half and fu ll du~ex capable
• Back lit posrtrve ecuco keyboard
• Aqustable levels tor any radIO
• AudIble SIdetone • AoJtomalic PIT
• AoJto lT1ICfop/1olll:! mute
• QlI·hook speaker mule
• On-hook dlallllll

CES 800 OPTIONAL FEATURES
• AulOdial of 21Jig,t numbers
• Prog,ammable d,al speed changes, and

pauses with or without PIT
• Last rusroe- reoar
• Decode opIlOOS including - latched call

1igIlt. audible alert horn relay oolput

MakeThe ~~5

c~nl..l::~

Exclusive Design lor Mobile Radios

I am chairman for the Korea
DXer Society, established in 1960
with HL9KKB, etc. , and we issue
th e WAK awa rd to hams and
SWLs. I am at PO Box 4, Haecn­
dee, Pusan, Korea 607-G4 .

I am ORV on 14 MHz CW every
day around 2300-0200 UTC, and
0600-080O UTC 14 MHz CW for
DXing. I shOuld like to OSC every­
one, spread out all over the world.
My aSL manager is Hideke Nishi­
da JH4NPP, PO Box 229 , Okaya­
ma, Japan 700. II is OK via JARU
JH4NPP or my OTH also.

My two sons are also hams:
HL50U and HL5BDE, who is the
main engineer on the MIS Spring
Swift under a Liberian bulk carrier
(flagl . He hopes to operate El0??f
MM soon if he can get a license
from the liberian government.

I was chief rad io operator forthe
Sanke Une , and once was a flight
radio operator and communica­
tions manager for an airline, with
5,000 hours of llying time. I was a
radio engineer in Saigon during
the Vietnam war.

It didn 't surprise us to hear from
HLSAP-Wehear more and more
from hams all around the world.
But we bet it will surprise HL5AP
to see parts of his letrer he re!
When space is available, we enjoy
sharing our mail. Write us, and

THE
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10liCE CODE CDUIIE $39.95
4 tape stem code course lor learning me
cede frum scratch plus adeluxe CW oscillator
set

IO'ICE THEOIY COUlIE $19.95
2 stereo tapes & 2 books lor theory,
incILu:ling 5 wpm CW practice exam &
examiner's packellorthe CWlesllncludes
FCC rulebook. too!

TIE C1IlrlETE IUUll $49.95
4 tapes & 2 books tor theory plus 6 tape
stereo COde set for Cw soeed buildlOO 5
wpm 10 13 wpm pk!$ an FCC paperwork.

IEIEIAL CODE COUlIE 539.95
6 tape stereo COde course lor CW speed
building Irom 5 wpm to 13 worn.

TECHNICIAN THEOO' CLAII 519.95
4 tape stereo theory plus ful y illustrated
theorY book and FCC rulebook.

THE COlrlETE ADYANCED $49.95
4 tapes & 2 books lor theory plus 6 tape
stereo general or extra class code course.
Specl ly whiCh CW tapes you want

AOIAICED THEODY CLAII 519.95
4 tape stereo theory course plus lully
Illustrated theory book & FCC rulerook

THE COlrlETE EXT" 549.95
4 tapes & 2 books for theory plus 6 tape
stereo code set for CW speed building 13
~~!.nr~-H Inch~ all VEC and

EXT" CODE COUIIE $39.95
6 tape stereo code course lor CW speed
buidiog Ifom 13 wpm 10 22 wpm-H

EXT.. TREOIT CLAII 519.95
4 tape stereo theory pluS Ju Dy illustraloo
theory book and FCC ruletlook.

GORDOI WElT ElECTlOIICIIOOK
200 page marine electronics book plus
rrobiIeanfemahl'its. $9.95

1IDIYI0UAl CODE TArEI
• 5 wpm NoYice QSO Test Prep Tape 5995
• 5 wpm Ra.ndom Code Prieta 59 95
• 5 wpm S~ II "''''1ic Sleep Tape 59.95
• 5·7 wpm Speed Bu~ 5995
• 7-10 wpm Speed Bulldet 5995
• 10 wpm Plateau Enaker OSO's 5995
• 10-12 wpm Speed Buildef 5995
• 12-15 wpmcals& N\KItlefs Speed Buik1 59.95
• 13-15 wpm Rardom ccoe PractICe 5995
• 13~S~VOIic S. T~ 19.95
• 13 wpm Gener.JI QSO Test I'!!p Tape 5995
• 13-15 wtm Speed 8uiSrJ $9.95
• 17-19 wtm Speed I!lJlkW 5995
• 20-22 wtm Ran:lom COOl PractK:t 59 95
• 20 wpm Sy"(lo lC Sleep Tape $995
• 20 wpm ExIra 050 Test: P!UI Tape $995
Slow Cooe bpn use 13 wpm chafacltr Speed. We
shtp most eees same day Add $4.00 P & H on lhe
sets. Add 51 00 P & H on a $I ta

• UpOaled roYICe'"YOa quesllOllS J1Jj

• 6 stefeO axle & theory cassette lapes
• 2 text books. axle oscillalor, key & IIaltefY
• Colo Ham Bards wan chaf1 & (~y lost
• Sealed I'lN'ICe examtor a Hii"tI fnerld to~ I'W Itle

ecee & Iheo"y test .. '100'" rcre
• FCC lanse aoohcatO"l b'ms & instructo'Is 10 '100'"
eX<WlW1!f Id ••' f or spou.. & t he k ids'

$49.95

G n tADIO SCHOOL
2414 COLLEGE DR., COSTA MESA, CA.:ze2I

Mon.-Fit. 1C).4pm (710) 50.5000

Call _

PC/Zip _

- --~//// / /
a member 01The Allen Group lne.
12435 Euc lid Avenue, Cleveland, Ohio 44106
Canada: A. C. Simmonds & Sons. LId.

the antenna specialists CD.

no-hole, on-glass,
bile antenna that
lis in 15-minutes.

• Cllpecltlve coupling establishes h ighly
tuned circuit through g lass with no
measurable signal loss.

• No ground plane: Full hallwave design­
performance equal to practical 5/8 wave
installations.

• DUO-BOND mounting lor firm, fast.
~_ _ waterproof bond ing . Rem ovable without

.. damagi,ug ca r or antenna

• No holes: No e damage; fast. easy
outing.

our models for 2 meter, 220 MHz and
UHF amateur bands.

BENEFITS FOR YOU
aST. aSl Bureau. Awards. Low Cost Insurance, Operating Aids.

Government Liaison and More-Much More!

\NO design solutions.

MEMBERSHIP APPLICATION
Name

Street
City Prov./State _

$25 In u s.S33 e lsewhe re (U S lunds j Lice nsed a mateurs . or age 65 o r over. upon submllling
p rool 01age. ma y request the scecer d ues rete 01 $20 in the U S $18 elsewhere . In US lundS)
Persons age 17 a nd younger may qualoly lor special rates. wnle lor appl ica1 lOrl.

For po$lal purposes. IiIty percent 01 dues is alloca ted to C ST . lhe balance lor membership

:z Expires _

III-------- - Bank. No. Expires _
The American Radio Relay league

225 Main 51. Newington, CT. 06111 USA

-----------------------------------

-
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C.O.D.'s Welcome
800-227-8011

KENWOOD
TR2600 "SPECIAL"

· 2.5 Wf300 MW'2 Me!ei ~~
• LCD Readout ~~ ....i,..!
• 10 Memories ..r/,,~
• Band An d Mem ory Sclf"r;:.!

KENWOOD

«Programmable Scanning
• High Stability, Dual Digital VFO's
· 40 Channel Memory
• General Coverage Receiver

T5940S
"DX-cellence"

'~. YAESU

'. ' YAESU,

67GX HFIV HFIUHF
FT-7 BASE STATION

• Add Optional6m, 2m & 70cm Mod ules
• Dual VfO's
• Full CW Break-in
• Lots More Features

FT23/73R
• Zinc-Alunimum Alloy Case
• 10 Memories
- 140·164 MHz, 440·450 MHz
• 600 MAh Sta ndard Opt, 5W

New "super handie"

IC-03AT
· 220 to 224.995 MHz
• 2.5 W, 5W Optional
• Built in subtone
• 10 Memories

"NEW"

• 100 KHz·30 MHz
• FM Standard
• 32 Memor ie s
• QSK (Nominal Speed 40 WPMI

D IICOMI
IC'/12AT
. 140-163 MHz
• 10 Memories
• t W, 1.5Woptionai
• 32100e5 built-in

D IICOMI
IC-751A

, :I'120-A DIRECTORS ROW, HOUSTON, TX' 77092' 713-957-8011 ~".

FT·2700A
• Duo-Sand Full DUDle~

• 25 Watt

FT·2 09RH
· 5 Watts
• 10 Mernones
• LCD
• Compact

VAESU
• KANTRONlCS

• KDK
• KENPRO

• KENWOOD

• K1.M
• LARSEN

• MFJ

• MIRAGE
• NyeVIKING

• QUATRON

• SANTEe

• WELZ
• YAESU

800·227·7373
• AEA
• ALINCO

• ASTRON

• AVANTI

• S&W

• BENCHER

• BUTTERNUT

• CUSHCRAFT

• DAlWA
• HAM-KEY

• HUSTLER

• HYGAIN

• tcOM

COD'S WELCOME

TH-21AT
. (;om pa<:1 Poe ,,,,
s".

• , WaU

· Op! . $00 M.II
S.tte<y

T8-9408
"px-cenence"

TR-2600

• F,,,, 7(l Watl F'" "'00'" • F.,.. w,'h ...""'''', &
"",""..... . . 3Cha""", "",mO', •'<co,
Pon.' P'OII'O"'''' ''''' ' cress

" , W'lOOM W ,...",MO'." ... .,.'
,..00 ""'0
"anc••""
• ' CD ""ao",,'
• '0 .... "'".... W'

c" n,"", 1Ia , . ·"P
•aaO".""... ."""',5<."

TM-2570

•~ 'OIl'""'''''0'''. 5<.no,ng
• " 'go S'"'' '''' 0".' D'g" . ' OFO ,
• <I{) Chan"". ... . """',
• G.,.. .. C"""'''go Rote ,,,,,.
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Dan's Got It All

•

FT·767GX

2 meters 220 440

WELZ CORP.
Y$WRlPQWER METERS•

FT·727R

•
KANTRONICI •
KPC·24OQ
PACKET AT 2400 BAUD
TH·21BT•

.. ;=r·980 CAT

FH$ RH I

•

The only repeaters and controllers
with REAL SPEECH!

•

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perlect for
emergency warnings, club news bulletins, and OX
alerts. Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

CIRCLE 1200N READER SERVICE CARD

IC·745 ..

•TH·215A

All Of These "Goodies" And Many More At Super Savings.
orne See Us Or Call 1·800-241 -2027.

It ~ II C O MI 'C-o2.

Division of Kendecom Inc .
23 Elm Park. Groveland, MA 01834 (617) 372-3442

MICRO CONTROL SPECIALTIES

.. rS-930S

TM.2570A·

See us at Dayton booths 106, 107, t08

Ca ll or write for spec ificat ions on the
repeater. cont ro ller, and rece iver winners.

No other repeaters or controll ers match
Mark 4 in ca pability and features. That's
why Mark 4 is the performance leader at
amateur and commerc ial repeater sites
around the world . Only Mark 4 gives you
Message Masternol rea l speech • voice
readout of received signal strength ,
deviation. and frequen cy error • 4­
channel receiver voting • clock time
announcements and function co nt ro l . 7­
helical filter receiver. ex tensive phone
patch func tions. Unlike others. Mark 4
even includes power supply and a
handsome cab inet.

IC·751A ..

Britt's 2·Way Radio So,.. as.,.,...
2508 Allanta Street
Smyrna, Georgia 30080
Belmont Hills Shopping cent.
(....)432.....
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Tel: (3 12) 234~600

o N orth American ceneco«
In c " sh ip Ping within USA $ 28.0 0
In c l. ship p Ing to foreign count r ies 30 .00

a In tern_tlon-al ClllbPok
In c l. sh ip p ing w ith in U SA $ 28 .00
In c l. shipping to fo re ign countries 30.00

c ceneee« Su p p lement , pUblished June 1st
In cl . sh ip ping withIn USA $13 .00
Incl. shlpPl n9 t o f oreign countries 14.00

Con tin u ing a 66 year tradit ion , there lire
three new c au ecc ks for 1 9 8 7 .

..... '.'TEUR IIb kca DD INC. .. 31

~
Dept. B
9 2 5 Sher wood Or •• BOil 2 47
L/I ke Bluff, I L 6 0 04 4 , USA

illinois residents Please _dd 6 'h% t_ll .
A ll P<lyments m ust be In U.S. fundS.

••••••••• •••

The ' F lyi ng Horse '

sets th e standards

C Both tIl .A . & Intern_tional ClllbOOks
Incl. shipping w i t h in USA $ 53 .00
Inc !. shipPing t o fore ign counH les 5 8.00

SPECIAL OFFER

The North Ame riun Callbaok lists the cans,
""mes• .an d address In formation for lIcent-ed
Im..teu rs In .11 count ries f, om Canad. t o
Panama Including Green land. Berm uda. and
the CarIbbean islan ds piuS Hawail an d t he
U .S . possess io ns.

The International Callboo k list s t he
amateurs In count r ies o u t si de N orth
A meri ca. Cover.ge In cludes South A m er ica,
Europe. A frica, AsI•• and t he Pacific area .

1987
CALLBOOKS

The 1987 Callbook Supplement i s II new idea
In Call baok u pdates ; It lists t he activ ity In
both the N orth A m erican and International
Carr books. PUbflsned June 1. 1981, th is
Su pplemen t will tn cruee all the new licenses,
address ch an!Jes , and ca ll sign changes for
t h e preceding 6 mootns,

Publication d ate for the 1987 CallbaokS is
December I , 1986. see your de_Ier o r o r der
now d irec tl y from the pu blisher.

,

PROFESSIONAL MONITOR RECEIVER

25- 550 MHz

800 -1300 MHz

S pecifications:
RecelVIIlQ mode - Narrow band FM. Wide band FM & AM

ReceMlf CIfCUIl- MIcroprocessor controlled PLl
FreQUIIlCy synthesiled supe.-hetefOdyne type

wrtlt tllgtHMI doubled balance<! miller

Receive! IF - 750MHz. 45 03MHz. 5 5101Hz (WFMI
and 455kHz (NFM& AM}

SenSItivity - NfM - 0_35 uV (12d6 SINADj
WfM - 1 00 uV (12d6 SINADj
AM -l 001N (l Od6S NI

5eIectivity- NFM- ~75kHz @ 6dB
'"' 2OkHZ @ lOdB

WFM - :t SOkttz @ 6dB
'"' 250ilHz@ 6Od6

AM -;!: 5,OkHz (it 6d6
~ 10kHz@ 70d6

Number ofmemory dlaflOll - 20 charnels
5can rate - 5 dlalV'llls pel' second
Seillc/l rate - 6seccnds pel MHz

"'te,,. o",~.n",~tor - SIiIIllW(l BHC 'Ylle 5Q.o/1m
AudIO ootpll1 powel-1 walt atess lllall1Q% THO
Power rlllUlremen!-1210 14Vdc at 300 to SOOmA

Size and wel~ht - 5 4"W ~ 3 15"H ~ 7 88 0, 2,6 iba.

~,.;O.p,tions:

Above and Beyond

AR2002

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

-

J·JI N-<Wl-4 140 11 1I"o i,

1·800·472-8626

»Exptatns all about 100 channel
Satellite TV and how 10 shop
for an earth station!

l h. ""'" SA T\I,-\'" I!uja', G u ..,k " ~ ..........". IOf ~n} I
pro,pc,""c or ,urlcn, canh .. ,II"n "" na '" ho " an" '0
, . ". big "'"n9 on name brand '01.1101. pfOdLl<!._ Bu, I
J irM, De-It. Your",11. and <'". "lIh Si\ t MA:-J , roll r"", !
,,,dorin•. no "'~, la, III on l,'I. m.I''' ,,«.Iii ,.rd, .c- I
<:Cpled. hUI" ,n-;rod in'cnlorioc< .' ailabfo. and la.. l l'S
>hippo... an)". lInT ,n LIS (nod ",~h S,...1\1','" brforc I
l""btll'·· M-.. ...dI~"'bt'u-..old ·O.Il_ .. lorJ""r I
f'tt ~ ~ SAT ~' ,-\'" lIu~a·. (;"Kk .

I
I
I
I
I

• Lists (iUARANTEI':I>
LOW EST PRICES...we will
not be undersold, SH\e JO·50 11Jo
OHf local dealer prices!

" Sl ~_.., .. (rn:ci,'c, ,ho" n, Orbitron 10 fl, C / Ku blac"
m",h J"h. 1n00or d r i ,, ~ . f<t<J hmo. 7~" LN8 ), C"mpl.t.
.y,"cm j, u ...~ ,hip.b~ , Th. di,h " an t>< in, I. I"" In u
~DU' ••11 ~• •• (i' e , .., .. . rn~l~ .

Chaparral ~. II S<" I.L Pa na....."' C 600 ill~9

Cha lJll" . I ......... 1 k"l l P• .....,.,ic C!\.IW " i 917
Chapa rra l Chc~<n ... k "Ll <; I S <; 11 110 S109"'
Dra~c l SR 9241 i l111 SIS lSR i ':11'1
Dra~. b R ' H UI)J ~ Trad. , \ '1lI k:"lL
OX ~I.) U2J5 Trod.. v S I I ~7

OX 7UOS S ~~~ Trader !I /JJ1 S '179
l u, ,,, 'NIl} S 119~ Void. n '1000 SI ~9 1

\la"om 2~)1I kM.L lini.l<n '000 i lll ~

\larom TI> SI1'-~N~u~n""'" 6000 S 9~S

FREE Consumer
Buyer's Guide

I With Guaranteed
Lowest Prices

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
L loOn .. OOELOO~'~, .. 8'G" ... 2E6 I
-- ctip and ... ~ _
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PAKRATT"" Model PK·64

PAKRATT "" Model PK·232

AEA'S FINEST

PHONE (605) 886-7314

. . . Nfl""' A o'ai/abl.. - Esp..cia lly For Y ou!

YO UR HAM DOLLAR GOES

F UHTIIER AT . . .

Ca ll or W r ite li, Today Fur a Quo te !
Yo u ' ll Find li s to be Courteous , Knuw l c d~e a b l e

and Hone, t

STO RE HOURS:
',J P•• • (O T)

.0~D.l1 ..... 'IIOU
OPE ~ \ ATVI U ' 1

1,_ ' ·1' .M. «$1l
ClOSED

IUNDUII "Dt'DUS

. ,

WE
DAUX1AR

RADIO CALL800"
RI TRO'I
ROHN
TELE X!f<YGAIN
TEN - TEC
TRIO -KENWOOD
UNADILLAlREY(O
YAE5U

• t·- •

wnen It comes 10

FAST DELIVERY HO NEST DEALI NG and
PROMPT/DEPENDABLE~ back-up

W e do n t just advert ise I t - WE GIVE IT'

'Om
J SC
,< A,NTRONICS

'OK
KLM

LAR5EN
MFJ
MI..: - PRO:)UCT5

nIRAG~

m SELEI

CALL US
NOW!

BELD"N
BENCHER

BI RO
BUTHR"UT
CENTURION
(::S
CU5I-1CRA" T
DI A '~:A

ENCOl'I~1

HUSTLER

WE SERVICE WHAT WE SELL

A"A
A~ INCO

AM::RITRO'i
N"Pc-EI\'OL
Ni P SUDpLY
A"T;:f\
A'HENNA

SPECIALISTS
ASTRON
S e-W

Above all, we fully intend 10 carryon this proud tradition with even
more new product lines plus the same " fair" treatment you've come
to rely on. Our reconditioned equipment is 01 the finest quality with 30 ,
60 and even 90-day parts and labor warrant ies on selected pieces.
And always remember:

" AMERICA'S MOST RELIABlE AMAUUII RADIO DEAlER"

In 1937, Stan Burghardt (W0 lT). because of his intense interest in/V<"U l1eat voa~ SELL-TRADE
amateur rad io, began selling and servicing amateur radio equipment _ New & Reconditioned
in conjunction with his rad io parts bu siness. We stand proud of this HAM EQUIPMENT
lcnq-tastmq tradition of Honest Dealing, Quality Products and
Dependable " S ·E·R· V·/·C·E·'!

Write today for our latest Bulletin /Used Equipment List.
" 92 P.O. Box 73

208 Easl Kemp
Wa tertown,5051201

CALL OR WRITE FOR SPfCIAl QUOTE

HY-GAIN

WIRE &CARlI
BElDEN COAX
RG-213JU(8267) 1 Belden9913 0.40 10.4211.
RG-!liV(8237) I RG·8IU(821 4) 0.32/0.35
RG·8X(9258) 1 RG·llA1U(8261) 0.19 /0.37
RG·58A1U (8259) I RG·59IU (8.241) 0.13 10.14
450 ohm ladder li ne 0,10
COPPERWELO ANTENNA WIRE
Solid: 12 ga, I 14 ga, 0.12 I 0.10 It.
Sl rancjed: 14 ga 0.10
ROTOR CABLE
Std. 16-22, 2·18) 1 Hvy DIy (6-18. 2·16) 0.19/0.35
Others In etce« t

For crank-up, selt ·supporting lowe's we re.::ommenCl
Hy·galn 's ser ies. The HG·37SS, HG·$2SS, HG·54HD.
" HG·70HD represent "top d'awer" qualily,
REBATES UNTIL 9/301881 Shipped ' reighl prepaid !

ROHN TOWERS
FREE STANDING:
HBX40 I HDBX40 S198.oo / 249'OO
HBX48 I HOBX48 265.oo I325.00
HBX56 1 BX84 335.00 1370.00
Today's besl tower buy! Fre lghl add itional.

GUYED TOWERS
25G 1 450 $48,00 / 109,00
T8·3 Bearing , , , ,49.95
Full li ne of Rohn accessories, Frelgh l additIonal.

FOLD-OVER TOWERS
FK2548 1 FK2558 $869'OO 1929,00
FK2568 1 FK4544 979.oo /117900
FK4554 1 FK4584 1279.oo /1369 ,OO
rcie-cve re sh ipped FREIG HT PREPAID.
Prices 10% highe r in western st ates

P111IJ.1Sl1lAII
Electrica lly t ransp arenl guy system s in stock '

MFJ
TUNERS &. ACCESSORIES

ROTORS

.......,.0.
HF LINEAR AMPLIFIERS

The TelexIHy·{ja in CD 45 II, Hem
IV, T2X, and H'DR·300 are our lop
selle's. E.cellent parts availability
and m anu facturer support.
We also otte r Kenpro rotors.
Our c ho ice 'or OSCAR az-el rOl m
systems. Call lor pric ing '

BUTTERNUT

I'IKDI(]SANTEe

PRE·ASSEMBLED DIPOLES, REMOTE AND MANUAL COAXIAL
SWITCH E~, CONNECTORS..COAX·SEAL. BALUNS. INSULATORS,
ANDREW MELIAX, NYLON :;UPPORT ROPE, ETC. _ CALLI

lr.lr ~ ALLIANCE

Ii!ASTRON

ANlINNAS
hY-Yilin. cushcraft
~/KLM
~ ~• IWDS!.'1

~sen Antennas .A1JlIJ4A.1)ELtA,



THE
ROPAGATION

Jim Gray W1XU

73 Staff

Commun ications Electronics Specialties, Inc.
803C S. Orlan do Ave., Winter Park, FL 32789

DEALER DIRECTORY

GM T no 01 ... ... .. , .

G=Good, F=Falr, P =Poor.

EASTERN UNITED STATES TO:
, " .. .. .. • "

......u, W W

..RGO..T' .... " " " " "..U. T...... .. so W W i s "c...... . lON. au " " " cu W " " " " zo

''''''''''0 " zo ao W W W W

.... ....." eo " su 20 zo t s

'"0''' zu ac...,.... au ao
"""co so cu '" " '" " " " "...,,,..,.... !n ao
.U'RTD RICO -v '" '" '" " " " "SOUT" ... RIC.. " " "O. • . • . R, W ao
WI 'T CO...sr eo en '" " '" zo zo ao

CENTRAL UNITED STATES TO:
"'L"S U ao W ".... G. ..T' .... " " ".."sr ........ " zo '" 20 '" "C.....U l ON. '" zo " '" '" .', 0 " " " '"...G. .....D '" '" ao '" '" w
........." " ao ao zo '" '" '" "'''0'''' 20 '"......... '" ao
ME~ ICO W '" zo '" '" ,," " " " eo
...... ,..., ..0$ eo '"...... TO RtCO W W '" " '" '" " t s " 2n

SOUT .. ... ..' c .. " " ,0
U e. 5." '" zo

WESTERN UNITED STATES TO:
.. . ..s.... eo '" zo '" '" " "" "..R" . ..TI..... " 20 zo '" " " "..osr.... lI.. " eo zo '" ""C.....UlONE W W eo '" eo eo "''''''''''0 eo 20

........." i s zc '" -o " '" o "'"0''' zu '"........ zo zo zc '" o '," ," 20

..HICO ao W W zo W "... tll...t.... " n W

N ERTD " 'CD W eo " zo au ao "SOUTH .... R ' C... " "U, S S,R , '"...sr CD"sr eo au '" c o u i O ac so

AprH will be an excellent month lor HF OX. Due to seasonal improvements
and Increasing sunspot activity, the Ionosphere will be ce pable 01 provid ing
dayllght-to-dark OX openings on 20, 15, and occasi onally 10, The poorest
propagation will be before the 10th of the month due to an active geo magnet­
ic field. After the 10th, only occa sional disturbances will disrupt east-west

th op tlp, P' aga on.

APRil
'" MO, W, ww '"' '" '"1 2 3 4

F F-P P-F F-P

5 6 7 8 9 10 11
P P F F-G G F F-P F G

12 13 14 15 16 17 18
G G G G G G G

19 20 21 22 23 24 25
G G G G G G F F

26 27 28 29 30
F-G G G G G

Preston ID
Ros' Wll7RYZ na. tile la,ge" w IC k of ama­
teu' gear in the Inte'mountain w.st and the
be'l price,. Call me fo' alt your ham need,.
R.... Distr ibuting, 78 So. Slato, Proston ID
83263, 852-(lIl!tO.

Derry I'll
5.e" lng the ham community with new and
used equipment. We stock and .,,,,ice mosl
majo,lines: AEA, Am"n, 8&W, Cn' herafi.
E<>comm, Hy-Gain. Hu" lcr. ICOM. Ken·
wood. KLM, La".n . Mirage , Mo, ley.
buok. . """IS, cohle and conne,,.,,rs, Bu,i·
oe.. boors Mon,_Sat. 10--5, Thut'Sday 10-9.
C1"""d Sun.lHolidays, Klnndell n ed ron_
Ie. , 8 L"nd'md<rry Koad , De..y 1\H
O3O.\II. 4..W-5371.

Miami FL
c.", MarCQni . Inc . Pre-owned <ommunica­
tions equipment. We do repai". Scod SASE
fur prices . Ca.... ~l.r<on;, Inc. , 7189 SW
~(h Slrffi . ~liKrnl n , 331oW, 264-8443

Make The ~E5

c~nLI

~CES 700 KEYPAD
~PROGRAMMABLE OPTIONS

• Automauc dIaling and automatic ANI

• Fourth column tones
• Dialing speed cha nges and pauses with or

w ithout PTT
• Manual dialing while in automatic mode

CES 700 STANDARD FEATURES
• Audible sidetone • Automatic PTI
• Adjustable levels lor any rad io
• Automatic microphone muting
• Back iiI sea led keypad
• Last number re'dialing

PROVEN CES RELIABILITY
• Crystal control led frequency
• Field serv icea ble • Full year war ranty

New Castle DE
Factory autnori,ed <le.le,~ Yac,u. ICOM ,
Ten-Tee. KDK. Ken"'ood. AEA. Kantron·
i". Santee , Fun line of ac«»<>rie•. N" sal..
la> in Dcla",a,e . One mile off [-95. Dela­
w'a'" Amaleur Supply', 71 Meadow R""d ,
riew Ca"lIe DE 19720. 328--1728.

DEAU:RS
Your company name and message can conlain up to 2S words for as l ill ie a' $ 19'1

yearly (prepaid), or $50 for three momlls (prepaid). No menlion of mail-o rder
businessorarcacode perrnined. Direc!ory In !andpayment must reach us 60 day.
in advance of publicalion, For example, advertising for the July ' 87 issue must be

in ourllands by May lsI. Mail to 73 A"",teur Radio, WGE Center, Peterborough.
NH 034 58 , ATIN : Hope Currier.

San Jose CA
Bay Area', newe" amaleu, radio stUf<:, :-ew
& used amarcu' 'adio ""I.. & """,,,e, We
f.ature Ken...ood, fCOM . A<<len. Y.."u .
ro-rec. sanl"" & many roore . Shan r Ra·
dlo. It", ,, 1175,1. S. Winehe.'" BI ,'d. ,
Campbell CA 9~8, 37f).f\li65.

Fontana CA
Complete line. - 1COM. Mi ' age, KLM,
La,..n. Amon, B& W. 0,,,,4000e leelron·
ic produ,'" fo' tne Ilobby i", AI"" CII and
bu'i",," ,odios, 5.e"in8you from. 6000 >q

fl. "o'e, Fonlana F:1""ron~. 8628 Sierra
M e.• FUillana CA 92335, 821·1710.

DTM ICROPHONE
Now Keypad Programmable

114 73Amateur Radio • A pri l , 1987



---------------.,
Yes! I want to see what
kitbuifding can do for me.

Send 10: Heath Company. Dept. 011 -522
Benton Harbor, Michigan 49022

A very special electronics and computer
guide that brings you the exciting world of
amateur rad io k itbulidlng and much more

The Heathki~ Catalog is filled with
high-quaHty HAM radio products that you'll
enjoy. Plus you'll get the unique challenge

and satisfaction of kilbuilding. So send
NOW for your FREE Heathkit Catalog.

Address _

City SI8Ie _

Na~ _

Company

PREAMPLIFIER

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (619) 747·3343

III,, -
Send for FREE eatllog thIIt s hows our corn­
pleteline ofnol..~. SWRmelers. pre­
Implifiers, loop a ntennas. VLF con""'ers.
audto filters, baluns. RTTY equipment. 10­
f1)i.ds and~. ....278

TUNER- TUNER '·

• Tune your tuner without
transmitting I

• Save that rlg l

An RF sensing c ircui t bypasses the pre­
amphlier duri ng transmit. The bypass han.
dies 350 walls .

c an't hear the weak ones when Conditions
are bad? Receiver lac ks sensi t iYlIyon 20, 15
or 101 Get the wor ld famous Palomar pre­
ampl if ier. Tunes from 160 106 melers. Gives
20 db extra gain and ill low noise figure to
bring out those weak signal,. Reduces im·
age and spurious responses 100.

Do you use an antenna luner? Then you
need the new PalomarTuner-Tuner to tune II
10 your operating lrequency without trans­
mitting. Just Uslen 10 the Tuner-luner's
noise With your receive r. Adjust you r tuner
for a null and presto ! you have 1:1 SWR.ll's
as simple as tnet .

Easy 10 InSl all . wcrxe wllh all rig s. Ellml·
nates tuneup damage . Your rig will love It!

Model PT-340 $99.95 + S4 shlppinglh811dl_
Ing In U.S. & Canada. California residenls
add sales tax.

Model P-41QX (for 11 5-v AC) or Model
P-412·X (lo r 12·y DC) SUi.95. Mode l P-408
(SWL rece ive onty lor 115-'1 ACl S129.95. Add
SA shippinglhandling in U.S. & Canada. Cal·
ifornia res idents add sale, lax.
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One of themost
com:glexoper· controls ofour

. -perbrmaneemobiles.

You don't have to sacrifice per­
formance to gain simplicity in
your mobile operation.

Yaesu's 2-meter IT21lRH and
440-~IHz IT7JJRH give you all
the performance you lookfor in
a sophisticated, microprocessor­
controlled mobile.

With controls that couldn't
be more straightforward and
easy to learn. Which means no

operating complexities to inter­
fere with your driving.

In fact, ifyou 01111 our hand­
held IT-23R,you've already
learned howto useour IT211RH
and IT-7JJRH. Becauseall three

radios are based on the very
same technology.

'Ib begin with, you get an
autodialer mic with 10 lithium
backed memories, each capable

ofstoring any keysequence
up to 22 digits long.

~:d Plus you get: 45 watts
output (35watts on 440
~IHz ). LCD readout. 10
memories that store fre­
quency, offset and PI, tone.

(7memories can store odd
splits.) Scan all memories or
selected memories at 2 frequen­
cies per second. Band scan at 10
frequencies per second. 1\ offset
storage. Priority channel sean.

TIming via tuning knob,or up/
down buttons. PL tone board
(optional). PL display,

Independent PL memory per
channel. PL encode anddecode.
LCD poweroutput and "S"meter
display, Eight-keycontrol pad.
Keypad lock. High/low power
switch (lowpower:5watts VHF,
3 watts UHF).

What's more,each radio is
perfect for overhead mounting.
Just remove a few screws and
nip the control panel 180~

Discover the 2-meter IT­
211RHand 440-~lHz IT-711RH
at your nearestYaesu dealer
today, If you can turn a knob
and push a button, you'll have
high-performance mobile opera­
tion mastered.

.... 1 6~

-
jaesu LISA 11"210 Edwards Road, Cerritos,CA 90701 (211} -104 ·2700. Repair Service: (213) 40·H8S4. Pans: (213) 404 ·48·fl

Yaesu Cincinnati Service Center 91)';'0 Gold Park Drive, Hamilton,O!-l4Wll (513) 874·3100.



VHFIUHF all-mode base stations

Comple re sefv'ce manuals ere ava"able lor all Trio- Kenwood (ranscelVefSand most accessories
Spec, l,calions and pfice5 ate subject to cnange wilhout norice Of obllga lion

•

The TS·711A 2 meter and the TS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood's new Digital Code Squelch
(DCS) signaling system. Together,
they form the perfect "matching pair"
for satellite operation.

• Highly stable dual digital VFOs.
The 10 Hz step, dual digital VFOs offer
excellent stability through the use of a
TCXO (Temperature Compensated
Crystal Oscillator).

• Large fluorescent multi-function
display,
Shows frequency, RIT sh ift, VFO AlB,
SPLIT, ALERT, repeater offset. digital
code, and memory channel.

.40 multi-function memories.
Stores frequency, mode, repeater off­
set. and CTCSS tone. Memories are
backed up with a built-in lithium battery,

Optional accessories.
• IF-1Q4. computer interface
· IF-232C level translator
· CD-lO call sign display
• SP-430 external speaker
• VS-1 voice synthesizer
• TU-5 CTCSS tone unit
• MB-430 mobile mount
• MC-60A MC-80 MC-85• •

deluxe desk top microphones

• Versatile scanning functions.
Programmable band and memory scan
(with channelIock-outl . "Center -stop"
luning on FM. An "ale rt" function lets
you listen for activi ty on your pnontv
channel while listening on another
frequency. A Kenwood exclusive!

• RF power output control,
Continuously adjustable from 2 to
25 watts.

• MC-48B l6-key DTMF. MC-43S UPI
DOWN mobile hand microphones

• SW-200AlB SWR/power meters:
SW-200A 1.8-150 MHz
SW-200B 140-450 MHz

• SWT-1 2-m antenna tuner
• SWT-2 70-cm antenna tuner
• PG-2U DC power cable

• Automatic mode selection.
You may seleclthe mode manually
using the front panel mode keys.
Manual mode selection is verified in
International Morse Code.

• All-mode squelch.
• High performance noise blanker.
• Speech processor.

For maximum efficiency on SSB
and FM,

• IF shift.
• "Quick-Step" tuning.

Vary the tumng charactensncs from
"conventional VFO reer to a stepping
action.

• Built-in AC power supply.
Operation on 12 volts DC is also
possible ,

• Semi break-in CW, with side tone.
• VS-1 voice synthesiZer (optional)

More TS-711A1811A information is
available from authorized Kenwood
dealers.

•,

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, Centorraa 90220
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