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Dont miss out on the 1992 ARAL SWD Convantion this vear aboard the AMS
Quean Mary in Long Beach, Oclober 2™ & 3rd. The Club Van will be there, and
wa'll have a Hospitality room where you can come and socialize with lallaw Club

miembers,
R The Talk-In frequency will be 146.52 simplax operating as WERO.
RS L F"' Cost is 515,00 at the door, and all day parking = only $2.04 as long as you show

your Convention badge when you axil the parking lat.

1999 ARC Banquet

Yep, it's that time again, the 33™ Annual Awards Elanquel caming irn Movember. The bast part is that the price is
tha same as last yaar, It will be on November 20™ a1 the Blue Moon Restaurant in Redondo Beach.

This year's Guest Speaker is nane ather than Bill Pastarnak, WASITFE.

Bill iz is & Brosdcast Enginaer with KTTY Fox 11 Television in Los Angeles, He is the co-foundar and voluntoer
Managing Edilor of the Amataur Radio Mewsline bulletin service and CreatorfAdministralor of the annual
*Mewsline Young Ham of the Year Award” program that each yaar honors the accomplishments of a radio
amateur age 18 or ypunger with a trip to Space Camp In Huntsville Alabama. Bill and his wife Sharan (KDEEPW)
reside in Santa Clanta Califormia.

He is the author ol threa books, co-producer of several educational films and videos, writes a monthly column
for Werldradlo Magazine and is a frequent contributer to ©Q VHF Magazine.

Bill can ba reached by e-mail 1o billwatitf & aal com ar pewsline & amewsline.org

Don't miss this opportunity to attend a first class event with great food also, and of course door prizes and also
that chanca to see your lellow ham that you might havea not sean In a long lime.

See Page 3 and 4 for more detalis
SWAPMEET is moving!!1!1t11272

The Oclobar Swapmeet will be ihe f@st at tha prasant location Fm being fofd, Stay tuned, a new location has not
yel been detamined!||
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TRW ARC Monthly Calendar of Events

Firgt Tuesday 530 o Executive Board Meeting, R472041
of each menth - a (Al Club Members are inviled}
N . Club Meating
Second Tuesday 2:30prm Round Table Pizza, (Redondo Beh. & Hawthorne)
of each monih
Second Tuesday 12:00 noan Emergency Communications Team Mééﬁng
of each monih ' R3 Emergency Operations Cenler
Last Saturday T-08} am TRYW ARC Swap Meel
al gach month i harine and Aviaticn (Monheast Comer)
[Bain or Shina]
Weekly Events
Every Monday MNight 7:30 prm | Dizaster Communication Systems (DCS) Net
{Except the 181 & Halidays] ' | LGS Members; Check in an 2 Meter Repeater
) | ECT Net on 2 meter Repeater
Every Wednesday 12:00 noon| | All Amatours Welcame
. Space Hams Net on 2 meter Repeater
Every Thursday 700 pm with NESHI and WEEKK
; , TRWARC Ratlreas Mat
L _E_TE_MUH' Wad. Fri 2. pm +18E KHz
TRW Amalaur Radio Club Breakfast
Every Friday Mormilng 730 am Buildireg 5 Cafeterla - Evaryone |5 Invilad
Talk-in on 2 Melars

Other Events

Computer Fair Hours: 10:00 to 17:00 (get a £25.00 annual pass see: http-iwww. lacompulerfair. conviamnpass. mi)
POMONA 37050 admission

Live Broveloases; KFWE, KFD

Chonpbeer 2 & 5, 19909 (Ba1. & Sun.) hida. 4

Ootober 204 24, 1999 (5al & Sun,) bldg, 4

Fairplex Exposition Complex Exic Hiphwsy 10 ar Faitples Dirive.

G norch o MoKinley Avenoae, fum cght, Toam beioon While Avemos o Cale 14,

RESEDA 32.00 admission

Crerober 9, 19949 (Sae)

Sherman .E.qum Endentninmeant Center From the 101 Freeway Lake the Beseda offiamp,

go north b Sherman Way and tum right. Geoame block e Canby Seet TR430 Sherinan Way.
BUENA PARK 55.00 admissivn

Ohenodser 140, 19999 [Sun.)

Sequoia Conlerence Center Take the Beach Blvd exin off she 90 Frooway.

Go one black north fn 7330 Orangel o,

All Shows Ohpen te the Poblic 10:H-m. to S:IHb pan.
Call for more informeatiom (308} TS SHH o BO0-FHE1-S0EE Fax (b ) T79-1374

Other Ham Swap meets:
Inland Empire ARC - 2nd Sat. ea. mo. 70010 11:30 AW 8 AB. Miller High Schoal, Walnul & Dleandes

in Fontana Talk-in 145,480 (-500 pl=T7.0hz)

El Ca ARC - 1=51 Sat. sa. mo. G:00 AM & Saniee Drive-In Theaier, Woodside fve. & Hwy 67 in Santee Talk-in 14652
CAL POLY - 2rd Sat. sa. ma, 7-11am m kats FE F% ard F10 & CAL Poly Pomona at 2801 Wast Tample.

Talk-in TEBD & vow kncw, please amail mie... e}

a2



TRW ARC 33rd Annual
Awards Banquet

Saturday November 20, 1999

g p
Bill Pasternak, WABITF
Broadcast Engineer with KTTV Fox 11 Television
and co-founder and volunteer Managing Editor of
the Amateur Radio Newsline bulletin service.

Buffet style dinner
Awards, Fun, and Prizes

530 pm to 10:00 pm
See reverse side for sign up form



TRW AMATEUR RADIO CLUB BANQUET
RESERVATION REQUEST

Join us for the 33rd Annual TRW/ARC Awards Banquet
Saturday, November 20", 1993 5:30 PM to 10:00 PM

Buffet Dinner, Awards, Guest Speaker, Door Prizes, and Fun!

The Blue Moon

207 North Harbor Drive
Hedondo Beach

An Employee Member may invite up to 2 guests. MNon-Employea Members (including
Retirees) may invite 1 guest. Due to limited seating, 2nd Guests may be bumped to make
room far club members.

All reservation requests will be confirmed by mail no later than November 6th. If you do not
receive a confimation, please call Duane, WAGEIK, at (310) 813-4219 or Wendy, KQECG,
at (310) 374-0795 to insure we received your reservation!

Relturm thiz partion of farm ASAP! Reservalions are First Come - First Servaciit

Club Member's Name: Callsign:

15t Guest's Name: ] Callsign:

2nd Guest's Name: ___ Callsign:

Address:

City: State: Qg o
TRW Mail Station: Daytime Phone:  { )

Dinner Buffet includes Enlrees, Salads, Side Dishes
Enclose $12 for each TRW/ARC Member dinnar.
Enclose $15 for each Non-Member dinner.

Make checks (no cash please) payable to: TRW Amateur Radio Club
Send Reservation Requests to:  Wendy Crawford

1637 Mel=on Ave,
Manhattan Beach, CA 90266



{Thanks Dennis Santiage KQSKR our 1935 Field Day Chairman for thiz submission)

ARAL Feld Day - 1999

Call; WETRW Movice: KEGGJI Country: USA
Section: LAX Catagory: Muli-Mult
Class: 7A
Bard _ [EWOSD CW s Pis  |550 080 [ES0 OG0 PTE  |0iG 090
161 ] 7] ] | 7
ik o ke 155 I o
BN o o o o of
&0 31 1444 & 1342 o
LIy ] u] o 1] o
B0 a1 1284 286 1578 A
15 258 1032 a2 1344 19
15 o n o o D D
10 b o 142 284 0 I
100 o o 153 08 o o
a o o Chy 17 o ]
? o o a7 24 o o
Frk u] u] 21 a7 Q o
e o o] B 10 Q o
12 a o 20 40 o
23 o a o o a o
a4 o a o ] o
57 o a o o o
1003 0 o o o o
Fali 4] a u] o o
LHT a o ;Jl o 0
SAT i 4| o a
Wode Touals a4a] 3760 FIL | [TF=]| 1] Ei
Total QSO 970 note: Al tranemiflers undor 163 Wals,
Total Q50 Points 0954 now: Gatellitn Points Computed ax O50's -3 52 ph
Benus Paints [Samlits Conbacl: atation maintsinsd operabcns oy 1ol 2 4-hours [T
Putsde Faciiges: Friendship Park, Los Angeles County, Callamin oo
Praas Materals, Cifts, Viancrs Log 10
Emeamenay Powor Shatinns T Ton
Ietetyr By fpe Chrigimofion o
Wherssta e Prcdry o
Hahral Fowear i)
WIAW Maasage o
Tolal Borm Fants Eamad 1000

Tolal Score

Dpswalbor Lt Sea Afached
Exquignreid Desziption: Sea Allaced
Clusty AffilinEon: WETHW Amateur Aedio Club

Thes &= o cartifyy thal in this conbeat we have cperatead our rensmittens within the
Emitatinrs pul cur license and heve |uly cheeoed the rules and reguistons of

e cordeat
Signatura:

Dahnis Sardmgo, WGT AW Fiod Day Ghoirman (Rka KGGRA)
Maling Address: WETRAW Amatner Radia Ghib, WETTIW

Tme Spacn Park - 511658
Rodondy Boach, CA BOETH

Ly



{Thanks Dennis Sanfiage KOBKR our 1932 Field Day Chairman for this submission)

ARAL Feld Day - {999

Call; WETRW Movice: KEGGJI Country: USA
Section: LAX Catagory: Multi-Multi
Class: 7A
Bard _ [CWOSG CW LS Pis  [s80 050 [ESE 0G0 PTE  |0WE G390
163 ) [ ] | ¥
Fik o ke 155 I u
BN o o o o o
&0 Ly 1444 a7 1342 o
LIy ] u] o i L
20 & 1264 286 1970 a0
15 258 1032 are 144 i
15N o 0 o o o
10 b o 142 L o )
100 o o 153] 06 o o
a ] o BT 174 ] o
7 ] o a7 a4 o ]
P u] a 21 47 Q o
e o ul B 10 Q o
12 a a 20 40 o
23 ] a o o a o
a4 o f o @ o
57 ] o o 0 o
1003 a i o 0 o
Fali 4] a u] L4 o
LHT a o ;Jl o 0
SAT i 4} I a
Woda Toals wadl 3760 FIF| Eazz| [T Ei
Total QSO A970 nobe: Al tranemiflers undor 160 Walss,
Total Q50 Points 9954 now: Gatellite Points Compubed ax OSC's -1 52 phs
Benus Paints [Saelibs Conbacl: atation maintainsd oparatons ke [l 2 4-Dours 700]
Pubsde Facifbes: Frisndship Park, Los Argeles County, Callomia Y
Praas Matorials, Cifts, Viatos Log 100
Emamgenay Pownor Shatinns T oo
Ikerirra e Dhigimaolion o
Mot ages Prokay o
MHaharal Fowear 0
WAW Mesanoe 10
Total Bormm Painbs Eamad )]

Tolal Score

Dpewalor Lis!. Seus Afached

Exignrmit Deepziption: See Allclued

Cub AlllinSon: WETRW Amateur Aedie Club

Thes = o cartifyy thel in this conbeat we have operated cur renemitiers within the

Emitations ol cur lcenes amd have (uly chaened e riles and reguistons of
e confeal,

Signatura:

Dahnis Sartmgo, WGT AW Fied Day Ghalrman (Rka KGERE)

Maling Address: WETRY Amainer Radia Chab, WETTW
Tme Spacn Park - 51168
Rodondo Beach, CA BOETH



The LinkPlus Lincompex or by Jim Harrison K6QUE
How TRY got Invalved in the Ham Radlo Business

Dicd wou know that TREW was in the ham radio business? Wauld you believe that right now you can buy
a ham radie product that was designed righl here a1 Space Park? Baleva it or nol, i1's troe and this aticla swill
explain what it is and how 1hat came about.

History

It all stared in 1387 when a small cormpany in Maryland by 1he name of AMAF contacted TRW LS|
Products in La Jolla, Califomiz. AMAF had designed an all-digital incoempex as a ninateen inch rack meunt unil
and they neaded same help in miniatenzing it. Thair hope was that if they could get the unit small enough thay
could sell it ta the military tor usa in walkie-talkies and mobile radioz. TRW LS Products proceaded to put the
lincompesx function inta bwo digilal signal procassor (DSP) chips and got the dosign down to two medium sized
circuit boards, AMAF was pisased with tha resulls, but they wanted to got the size down even mare. LS|
Products felt that this was nol really in thair preduct lina, and that they did net have much capahility in electranic
aystamn packaging. since Lhey were a commertcial IC manufacturer, Therefore, they referred AMAF to TRW
Space Park. We had our firsl macting with AMAF in 1988,

By now | am sure you are asking, *What is a lincompex? Lincompeax is an abbreviation for *link
comprassnr and expandar.” Af the fransmittar end of a radia link it comprezses the amplilude of voice tha same
way the voice compressor on yaur HF radio dees. However. the lincompex compressos voice maore than a
standard compresscr doas. Al the receiver, the lincompex expands the veoice ampliude back to its narmal
levels. Obvicusly, a lincompesx unit is required at both ends of the link. The result of this is o maximize the
signal 1o noise ratie of the link, maximize the ransmitter's efficiency, and transmil greater distances.

Lincompex units were developed in the 1960°s for radiotelephone usa. The criginal long distanca
telephone links were al HF or VHF frequencias belore the telephone companies wenl to microwaves, In fact,
AMAF fold ws that the Soviel Unron and some other countries still used HF for their kxng distance telephone
sarvice as of 1888, Lincompax units reduced the noize and fading on these links, The first incompex's ware
the size of an antire 19-inch rack and were analeg which reguired some maintenance and adjusting. So AMAFs
all-digital lincompex was a great improvement in size, reliability and mainfainability. However, sales to Ihe
telephane industry wera dropping, so AMAF was targating military radio and marine radee, and for these
applications they needed ta get the size avan smallar.

TEW Dhesigned Link-FPlus Lincompex Module

In 1988 in the Ground Systems Center in building M5, we bagan redasigning the Lincompex. | was
rasponsible for designing the electrenics, and 1 chose the Matorala 56000 far tha digital signal procassor. A
goftware engineer began ranslating the software that had baen writlan at LS| Producls for the Texas
Instruments DSFs, 1o the Malorola DSP, ard a producl angineear started working on the packaging., Greg
Shrove KESYEX was also involved in the syslams engineerning. We got the size of the lincompex down to a
single circuit board 2 inches on a sida. This was than packaged inte an aluminum can to make a self contained
module, TAW EPI of Calorade Springs, Colorads, ware involved eary on to help make the unit manufacturable,
and in 1889 they did an initial production run of 200 units. AMAF was then to stan marketing them, and when
larger arders came in, TAW EPI wauld produce more units. TRYY was 10 get a royalty on each unit soid. In
1882 AMAF changed their name 1o the LinkPlus Corporation to improve their ientification with their product, |n
1584 they asked us 1o modily the DEP code so that the units could b2 used with marnne radios to increase thair
markelabilily.



Tlow does Lincompes, work?

[E——

THAHEMITT R nmriu% R

ST 5L
 SYLLABLES

Ligure | Typical speech v-‘avcf.c:}t:r.l.

Figure 1 shows a lypcal speech waveform. I this speach wavalorm is AM or 358 modulated and sent 1o 2
1K amplifier, only the highest peak aof the spasch will actually be transmitted with 1K, The average
transmitled pawer is only S0V, and the fifth syllable is only 10W, ¥ you are using a 100W transmitler al home.
yaur average ransmitied pawer is only 5W! This is why CW goes sa much farther than velce. your transmitter is
putting out its maximum power whanever you key down, When noise is added to Hles signal, ag in Figure 2, the
low level syllables ere completaly lost.

Fipure 2 Speech wavelonm plus moise

”““”DUTPuT

: g : o .

In santrast, the l|r!-.':|::|n11:|e;-: bnngE the amplilude -::|1 ali of the syllables up 1o the 1KW Iaual as shown in
Figura 3. Mow you are getting the full use af your 1KW amplifier, Low level syllables that would have been lost
in tha rse are now well above the noise laval.

o k] B
Sk R T

Fipuere T Lincompc processer outpul W lransemillae



Buf how is the receiver to know whal the ariginel amplilude of each syiable was 2o it can recanstrust the
gignal? The transmilling lincompex injects a tone inte the speach signal whose frequency is propartional 10 the
original speech amplituda. This tona vares bebween 2300 and 3000 Hz, which is abovea tha veica bandwidih bu
still withir Lha passkand af the radios, The transmilled spectrurm is shown in Figure 4. The contral 1one is lika
an FM medulated subcarier. The receiving lincompas detects this tone, Tikers il oul so Lhe lislaner deesn't hear
il, and restores the amplitude of gach syllable, as shown in Figure 4. Mote that when the receiving lincompax
reduces 1he ampliude of tha lower level syllables, the noise s raduced the same amaunt, 5o that all syllables
have the maxirmum signal o noisa ratio. And the spaces belween syllables are almost completely gilent, Soil
sounds similar tefalking on a telephona.

Figore 4 Lincunpss specirum

5 o )

M - B ST TR Ty - A E
=k H " a .
i AT E_E@JEEI:% Hl‘.m IS AN APPARENT XMTR

2 POWER' INCREASEFORS20-T0 130 TIMES (12=14 DEJ,

Figure 5 Lincompes oulput to listencr at receiver

There is one problem however, what if the receiver is mistuned? The contrel tene will na langer be the
correct frequency and the lincompe: will nat decode properly. LinkPlus solved this problem with a patented
calibration method, At the beginning of sach transmissian their lincompex transmits a constant 2800 Hz tone
with a sequance af amplitude shifts, The recelving lincompe:x looks for this particular sequence, and whan it
datects it, il knows that the contral 1one should be exactly 2200 Hz. If tha tona is off frequency, the lincompeax
slores the diffarance and uses it to compensate all furthar measurements ef the control tone, The calibration
mequence g sent every ima tha FTT button is pressed and only la3ts aboul 2 third of a second.

While we were daveloping the lincompes hara at TRW, the LinkPlus engineer asked if we could usea the
knowledge of the conlrol tone ofiset to comect the voice spectrum as wall. | said that it would actually be quite
Easy since we ware doing avaryhing in the OSF chip, 1t wauld be a matter of complex madulating the waice
spectrum up or down in frequency the sama amaunt as the control tone oiset, This would be difficult te do in
actual hardware because it might mean a translation of only a faw herz, but this kind of thing is ideally suited 1a
DSPs. Wa implemented this autatuning feature and it worked parfeclly. It made a very impressive dema lo tuna
tha radio off a 100 Hz, hear harrible "duck talk™, then press the calibrate butlen and instantly the voice was
parfectly luned in. Mote that it does not retune the radio, this compensation is all being done at baseband.

Whatever happened (o the LinkPlus TRW Lincompex ?

While wa ware working on the developmeant of the Lincompex at TRW, it became obvious te mysall and
Greg Shreve that it would ba vary useful for amateur HFEAYHF S5B communication. We mantionad this to
LinkPlus but they dismizssed the amaleur market as too small. However, their military markels navar
materialized, the milllary considars HF 1o be anly a backup technalagy and they are not interested in pulting any
more monay into it. LinkPlus never sold all 200 of the original units and TAW never received any rovaltias,
LinkFlus saying that they weare already in dabl. TRW eventually severed their relationship with LinkPlus.

So, whatever happened 1o LinkPlus? Thay ara still in business, but al 2 very kow level, And they ane
now marketing the lincampesx to amateurs, They have a unit for ham use called the LinkMate (Figure 6] which
conlains the lincempex madule and comas with a micrephone and buill-in spaakar and cparafes off of 12 volts,
They sail interface cables tor all tha leading amateur rading. Their web site has a list of LinkMals users sa you
can find other hams 1o talk b with your Linkhata. In May 1996 fhe ZLARI Kermadec Islands DX pedition usad
twe LinkMale units for communication batween the DXpedition site and their base station in Flarida. When thay

b



wiauld be in contact with Lhe base station for legistical communications, olher barms would 1y 10 contact them.
Thay said Lhat the LinkMate units rejected ather communicalions and enabled ther to tals aver fhe R, They
also used the LinkMate in simple comprassien mode duting some of their DX Q20s and wera given
cornpliments an tha voice guality and *punch thra” ability of their signal,

The LinkMale can be purchased direcily from their web site 81 hupdfaws linkplus.com for 5485 plus $5
shipping. The price may saom high, but remember that it ia still being produced in small quantibes. Tha
chslach 1o its acceptance is the fant that & unit is nesdad at each and ol the link, But a gocd application swould
b if you have a daily ar weekly contacl with the same persen on HF, [T each of you had a LinkMaite the contacts
would be as salid and noise frea as a lelephone conversation. Remember alsa that the LinkMate can be pul inle
one way comprassion mode and can be used as a super compressar to bust thru pilsups when you ara thing to
gel that rare 0. Maybe the elub should buy one or bwo units and get oursalves listad on thair circle-of-users
webh page. It seams ke a good idea since we designed it. Let me know whal you think.

Figure & LinkPlus LinkMade for amateur radios




TRW AMATEUR RADIO CLUB

ELECTED OFFICERS
FPresident Greg Shreve KEBYEX 201 A/3009 310} B12-2079
Yice Prosident Elizabeth Kunkee KS5415 D1 7 1024 3107 813-0524
Secroetary Craig Gullickson MGED RE f 2628F 310} 812-5385
Treasurer Steve Lambert KQEZC A& f 2529 310} 812-5018
APPOINTED STAFF
447 Reapeater Autopatch Duane Park WAEBEIK M2N/1384b  (310) B13-4219
Activities Chaimman Greg Martens NERARY M1/1275 310) 813-4045
Crosstalk Editor Duane Park WABEIK M2N/13B4b 1310 B813-4219
Emer. Comm. Coordinator  Wendell Young  KEBASC R5/ 10608 3101 B13-7691
Librarian Steve Papa KOBVF o2 1715 310) B12-5305
Membership Chairperson Dave Melson ABEDL B8/ 2144 310) B13-8775
Past Presidant Elizabeth Kunkea KS415 D1/1024 3107 B13-0524
Publicity Chairnperson Dave Malson ABEDU R8 /2144 310) B13-8775
SL Manager Bryan Defro EMGOW 120/ 10208 3107 B12-4780
3.F, PacketInternet Sysop  Chris Wachs WASKDL M4/ 2375 310} B13-1506
Representative Mina Whiddon KMEFL 01./2020 310) 813-9351
Swap Meal Manager Greg Martens MNERRY M1 /1275 310} B13-4045
Technical Chairperson John Cheatham  KEBCJM RY /2477 310) 813-5903
Training Chairparson Bryan DeAro KNEOWS 120710208  {310) B12-4789
Trustes of WETAW License Elizabeth Kunkee KS4I5 C1 /1024 310) 813-0524
TRW ARC Hollina (Club Answering Machine) 0531{3 813-8569
WETRHW 2 Maler Repeater {Open Hepeater) _ 145,32 (-6 L 114 8Hz
WETRW UHF Repeater (Open Repeater / Closed Autopalch) 447.00 (-5 MHz) PL 100 Hz
WETRW-3 Packel Radio Internet Gateway and BBS {1200 Baud Port) 146.745 {E-EEIEI
WETRW Internet Home Page http:/fwnway, witiw.ampr.org/witrw,
TRW Amateur Radio Club FIRST CLASS

S/M1156
One Space Park
Redondo Beach, CA 90278

Deliver To:
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