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Abst r act the surplus moden selected diu ot bandle
RRequest-to-send ana clear-to=-seau sijnals
correctly. ‘The speaker auuio output of our
In  using the VANCG ‘Terwinal Node two ueter riys often was not flat across tae
Controller (TNC) boara in the wash ingyton ranje of 202 wodew frejuencies (1296 Jdz to
D.C. Metro area, meabers of tne Awateur 220J .2) and one tone or the other is
Radio Research and Developuent Corporation  Adttenuated, Transaitters Go not traaswit at
(AmRAD) have found it convenient to use an  90NC2 when couaanded. If a relay is
existing voice two meter repeater for packet involved, wmany williseconds could elapse

work, Tnis paper addresses soue 0 f the
problens encountered wi th this approaci aad
sowe of the benefits tnat accrue,

Introuuction

neter amateur radio
voice coamunication, a two f reguency
repeater is euployeu to facilitate
Couwmunication between stations tnat are not
inlineo 7
output of a receiver tuned to one freguency
is fed into a transamitter tuned to another
freguency., A carrier operated relay on tue
receiver keys tue repeater transaitter. a
G uplexer is wusea to allow singyle antenna
to be used for wvotu receiving and
transuictting. Sowe delay is usually included
on access and the transmitter rewains on for
sowe snort tiwe after loss of input. The
two f reguencies are seperated oy 5075 Xhz o n
AMRAS'S voice

In traditional two

d

t wo neters by agreeuent,
repeater operates on a frejuency of 147.81
mhz transait and 147.21 wmbzreceive. For
several years it has been useu to share
voice and data, often successfully.

when weabers of AdRAD began packet
radio work, I t was a natural evolution to
use our existing voice repea ter to
experinent on, A  nuuber of prooleus

surfaced that were not readily apparent,

Prooieas BEncountered

AMRAD packe t rauio activities bejan
3111 poran (w4mIB) purcaasing a VADCGS
TWC board and convincing several otaers t 0
join him in packet experiaentation. The
actual buildiny of the boards went rather
yguickly once the two critical parts (tae
3273 2rotocol Controller and 8259 Usary)
were procurred , Surplus wouews Were obtained
by our 1local club wnodea buyer who searcied
each haufest at the crack Of dawn to obtaln
Bell 292 devices for us to wuse¢ on tue
repeater. After several false starts, tue
modems were correctly hooked to the THC
boards,. Transmitter keying was a proolea i f

with

siyht distance of eacii otuer. The
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before Ri' appears at tine antenna jeck. [These

suall probleas were surwounteu and w44Ia8
transaitted the first packet oil our
repeater,

As soon as the secona user tried to

receive w4mfd's packet, the next problea was

evident, Tue repeater was not couwing up
yuickly enoujil, Tue wacaoine wouwld not coue
up fast enpoujil  to catcia tae [UDLC preframe

sync or flay. It caujiut tise aata and fraue
clieck seyueince as well as tue closing flay
and Cw=ID, but notuhiny appeared on the
receivers terwinal screen, {lank magnuski
(KAGM) suppglied a fix to allow RIS to jo
high and turn on the transaitter, then delay
a while until tie repcater yot tie iueca to
turn on and repeat. This siagle fix allowed
Jacket work to oeyin in earnest and new
users appeared, Juickly the aeaana for a 95

Lacket every 3 .ainutes was evideat. nNew
users had to have sowething to tune up on
witnout waiting for tne nijhcly packet
sessions,

Douj Lockhart (Vi7ApU) hau supplied a
proyrail to wo tne 5T packet and it was
quickly ilwpleucated at toe 2TH of Terry Foxg
(WB4AJrI). Another provlew juickly surtaced,
we received tne )ST correctly wost of tae
tine, nowever, wien we leit tae shack anu
cawme buack svme tiwe later, tne screen was
fillea with last lines only. Tae )81 qacket
had six lines! aere diu  taoe otier  five
lines Jo? sSandy (WpSqaB) correctly laiud the
Cause o the repeater ID. Tue repeater 1D
fires every 19 windtes wien pgeople arc using
the aaciine, but 1f no one uses tue wacuine
for five winutes or so, tue repeater I will
not fire wuntil ctuc first access, Tue loay
ury spells of no activity were oroken every
3 sainutes by tie )57 packet wanich fireo the

~

repeater 17 which s juasaed tie first five
lines of the packet, Saady {fixeu tills
problem for wus by decreasin, tie voluuwe of

the repeater I tone and lowerinj tae audio
freguency of the toiuv, nNow all six lines of
the regeater made it every
CiilCeeeeeetnnless...cenoise agpeared v the
repeater input at the saae tige as  tie
packet., Tae 250 packet  is now a
indication

J5T
Jjoou

of tue circuit coucicion. It all



receiving all six
conditions are
packet

of us are consistently
lines ol the )51 paciket,
rigiit for super terwinal to teruinal
operations,.

Voice interference 1is a problen in
~aCket wWOILK O a sharcu repeater, This cowes
in two forus, inteantional and accidental.
Accidental interference occurs wvhen two
voice users think the packets (usually very
short) ar noise vursts and transamit away on
top of tile packets, Tney win in Ym voice
operation if tiey capture the repeater input
witin @ stronj signal. One nigat when a voice
user appearcu in toe widule of a gacket 250
between wAMIs anu wmyself, we carried on for
2y winutes by interleaving our packets in
between taneir voice transaissions, we would
wait until one voice wuser drogped his
carrier and woefore the repeater Gropped we
would bany tie line fecu kKey to fire off the
packet, Finally tane voice asers caujat on. I
think we yot away with it for so 1lony
because souwe repeaters transiit a suall tone
when a user urops his transaitter. Tails tone
allows the receiver to Know it is oK to
transait, we carefully explained packet
radio to the voice users wilo have nevar oveen
seen ajaia on tne wmachine,

Intentional wvoice interference (not
really wmalicious) occurs when voice users
just cannot wait until the packet 30 is
over, They sneak 1in a guick call to their
buddy between packets (saue trick we used in
reverse in tiae previous exauple). salicious
voice interference occurs when soueone fires
the autogatch (tne jreat bujaboo of data
people) in tne widdle of a packet session,
Channel sharing Detween paciket and voice
coulu work if users would let it,

besiyn Provleus

Two fregyuency repeaters aust be
coordinated with other users in tile ared.
This is done tnrouyih local repeater councils
wilo allot fregyuency pairs. There usually are
none to allot on two neters, we already haa
ours and taus did not need a new allocation.

startup espense  for two [regqueacy
repeaters is high. The duplexer is typically
$500. Problewns jet worse frowm tnere, ask
Sanay, one of our control operators,

Advantayes

Gingle frejuency packet repeaters of
the type constructed by flank (KAGM) suffer
froa a aldden transaitter problea. In packet

wors, the wodea tones are sensed (carrier
sense)  and  other packet users do not
transait 1f  they scase a wodem is on
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the time they wish to transmit,
If a given station cannot hear all other
people on tue repea ter f requency, coll isions
are certain, A two f regyuency wachine does
not nave that problew as all users hear eaci

f requency at
4

otuer (at least their modeas dO, the
sof tware iynores direct packets when
connected) .

AMRAD users find it convenient to

develop software for the TNC usingyt h e
two frequency already availaible repeater., we
arc planning a single f rejuency repeater,
but tine sortware can e checked out before
ewplacing it at the new site,

advantagje t o usiny an
already owned voice repeater i s startup
costs are already depreciated probavly. It
is inekpensive 1f your already haveit =
serenalpity.

T'he Jreatest

Possible inhanceaciuts

If your group can afforu tihe luxury of a two
frequency packet repeater , two enaancenents
can be addeda t once,

First, never allow any voice. Use
voice on your unorual repeater to service tie
data ciiannel if regquired, Accept no
substitutes on the input., Only 1230 iz and
2200 Jdz tones, notiing else.

Secoind, allow aultiple inputs on the
repeater (pnone line, HF, etc.) and transmit
all inguts on tihe output.

Othier ideas neea to e tried. All
ingut modem tones of the correct freguency
siould be repea ted, tious no "rejuest for
repeat" Lit is reyuired and hard addresses
codea up to 127 users. A logyying couputer
shiould weasure thruput and report to any
user suoul t ting 4 Juery.

Conclusion

It has been the experience of AMRAD

tha t a shareud voice and packet repeater
attracts new packet users who want to see
what is being sen t. in those packets. One new
user is worth a few intentional voice

newcomers ask (uestions and
packet., The QsT

jawiers. The
some eventually jet up i n

packet every eight winutes, in addition to
actiny as a circuit tester and new user
board checker, attracts questions., It is

easy to finda retired ham to Watchh the
device at his howme and insure it is well
fed. sost people who use the AMRAD machine
own Or use sowe kind of computer, These are
the type of people we need to attractt o
packet data communications.

ArRAD



