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Backgr ound

In 1986 this author presented a paper at the
5th ARRL_Conputer Network |n Oof nce in
Olando, Florida regarding hi _? s ee or nore
accurately the lack of it, hat " pap er was meant
to spurn’on experinmentation in h arena of
packet radio.

The paper started with listings of several
fre?(uency coordi nating bodi es recome dgtjons for
packet radio operation. |t ved into th
various channel " access msthods avai | abl e, followed

a di scussion of user versus backbone channel
operat i on.

The | ast section described what was . bei ng
used at that tinme, along wth a few experinent
bei'ng conducted in the hi gh speed arena.

This paper is nmeant to continue where that
one left 0 It seens we have nmde some
rogress, but have also stood still. Wile the
ast statement at first appears contradictory, it
does describe what has happened.

Wat's Happened Since 1986

After the 1986 Conference, several thrn%s
have hapfened The first to be 'discussed will
the hardware and technical achievenents, followed
by the political and econom c conditions.

Hardware In 1986 Paper

The 1986 paper descrrbed a [ew expeF nts
t hat were known at that ose
actual 'y reached any Ievel of opera |0n a was
the Steve Goode, K9NG nodem teve had described
In a paper gtr ven at the Fourth ARRL Manteur Radlo
Conput er. Net wor ki n Conference how t o modlfg’
Hant r oni cs FM5 8 radl for S
operation. It turned out that this ITDdI |cat|on
required a spectrum anal yzer to acconplish
pro erly, and the Hantronics radio tended to have
E errs with wide tenperature variations (such as
oun on television towers). The nost rel |gble
net hod of runnun% the K9ING nodens was to reduce
the data rate to 4800 bps.

The atterrgt by AVRAD to desr gn hi gh speed
equi pnent for nmet an 'y "dem se, based
prr marily on a conbr nation of the | ack of access
o0 test “equi prrent p us lack of coordi n% trrre
between the people on the project. I's
cormon occurance |rhAnat eur Radio, COﬁDOUHdEd
within AVRA Y t he nunber of interests key
players are |nvo ved with

The Gary F| el ds equi pment mentioned in the
k1986 gaper also never materialized to ny
now e

The |ast technical jtem nentioned in the 1986
paper wasn't equr ment but rather a specrflcatlon
dreaned up b % Eftal Comrittee. It
specified a devr ce that was felt by that com’nttee
as necessary to expand to hi gher sgaeds on %arr ous
bands. The, specification call 5
Operation, wth an infout |IF freccrjuency of 28

which could then he transverte band of
chor ce. Mre on this shortly.

Progress Since 1986

Since the 1986 Conference, some progress has
been made. Sone has al so been prom sed

Kantronics 2400 bps

Over a year, ago Ka tronics introduced
r KPG 2400, ~whic a TNC with a nodem
gned to run at up to 2400 bps, or
nmost Amateurs use. Wiile'i
a hugh collective yawn b
to be selling in the comer
Amateurs realjze fhat the! Kantronics twice-the-
speed- of-sound ar guement doesn't quite
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especi ally when channel turn-around tines,” anmon

ot ers, ‘are taken into consideration.
ortant Eor nt to be made is that they have been

fsh| ppi ng PC-2400 TNCs for over a yéar, it is

real
AEA 9600 bps 220 Mz Radio

Al most since the 1986 Conference there
have been runmors that AEA was coming out with a
conbi natron radio that ran both voice and 9600 b
acket on 220 MHz. It was tal ked about at ﬁe
5987 and 1988 Dayton Hanfests, and has appeared in
their catalog as recently
radi o has not shown up I n deal er show oons this
author watches, but wll sup posed| y Real - Soon- Now,
or RSN, as a fanous author [ikes to say.

GLB 19,200 bps 220 M

Al nost since the 1986 Conference there
have al so been rurmrs t hat El ectronics is
comng out with a 220 MHz radio that is designed
for packet operation at 19,200 bps. Orders have
been'in place for over a year and then cancelled.
Once again, N.

as this summer. The

Dal e Heat herington 56kbps |F Mdem

Last year, Dale Heatherington, WA4DSY,

cane up with an’|F nodem that operates suprisin i
I ke the abstract device described by the AWRE
Digital Committee. I'n his paper he describes the

nodem desrgn and operation 1nclud1n§ scope
pr ctures. is a Mninum Shift-Keyed ) nodem
hat uses a rouglhly 70 khz bandwr th channel. It
uts out about M. It contains
goth the nodul at or and dermdul ator.

The best part of this nodemis t
boards (and now krts are avarlable to buil
units It is not c eap to build one,
cost about $250. he unit rrust be assenbl
and al i gned, V\hrch can also be tricky wt
proper instrumentation.
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Wi le Dale describes one desi %n goal as
havi ng no exotic parts, there 'have been sone
probl ems obtaining a few of them

Al so, keep in nmind that even after the
modemis built and aligned the output is still at
28 Mz, a transverternust also be purchased to
move the modem output to the frequency of choice.

VWil e the above |nd| cates the rel atrvel
nPI exity of obt ai n| ng hi speed operation
be said that m§ hls associ at es have
come through with a real beneflt to packet radio.
Keep in mnd these nodems are not for everyone,
but  nmay p greatly in speeding up the inter-
bulletin board traffitc on backbone™ channels.

By the way, as Dale indicates, one of
the toughest probléns related his to hi gh speed
nodens i's the generation of real packets™at that
speed Suddenl the shift is back to the digital
peopl e!

55



Use of 900 M

Recently, an idea came to this author at
one of the weeklv AMRAD Taco neetings. Bv the
way, a couple of years ago AVRAD decided to forego
the standard pizza neetings in favor of sonething
more spicy. It is unclear if this has hel ped to
i nduce our present hOPpI ngnfrom one project to
another, but the suggestion has been nade.

) Wth the present Amateur band situation,
it has come up once again that the 900 Mtz Amateur
band is al most devoi'd of use. Other than a few
experinenters, not much js happening up there at
least in the Washington D.C. area. The reasgn' for
this is si mfl,e, no “equi pnent 1s available off the
shelf. Reality is that Amateurs todai' buy al most
al | of the RF’ equipment they use. f we are to
rel y on honemade equi pnent to_&opul ate a band, we
will surely lose t:hat band. ere Is over 20 Mz
at 900 gust wai ting for users, be they
Amateurs or others.

. Now for the idea, THe idea actually was
formed in two parts. The first was reading a
Sunday paper, and the second was at a Taco
meet i ng. expl osi on of cellular and trunkig%
radi 0 “systems has brought with it inexpensive |
equi pnment operating . at MHz. to 5watts is
generated in cellular telephones,, cheaply. In
several recent Sunday papers t here-were
advertisements for new céllular telephones for as
cheap as $399! Most Amateurs Pay nore than that
for a decent HT and batteries! ~ Inagine taking
these cheap cellular tel ephones and qutting nost
of the digital electronics, then using the RF
section on the 900 MHz Amateur band, with packet
data sent instead of voice.

O possibly a transverter that mxes the
a Dale Hedtherington 56 kbps rmd«ﬂm th
roma |owlevel stage of a cellular

and then anplifies the result with the
he teleghone Rf circuitry (it should be
ugh) .. he opposite procedure mght be
e in receive.

By the way, there ma?(vbe a market for
these cellular plhones_ in non-packet Amateur Radio.
If soneone could build an Amateur repeater or
group of repeaters that takes advantage of the
cellular ditigal and RF technology directly...

H gh Speed Voi ce-Gade Audio Mdens

) Another alternative for high speed packet is
with the use of hi %h speed audi’o m‘l)derrs, such as
those presently be n% used over tele hone 1ines.
I f thesenmodens real. {send data as 4ast as some
claim over regular dial-up telephone circuits, the
g?‘sm bility exists for their use in Amateur Radio.
e
n

re are some problems with this, but they may
ot be 1nsurmountable.

) The first and inmediate problem is that of
distortions created in the radio portion of the
connection. Mbst Amateur rigs are ngt. desi gped
taking phase errors into account. ite a“few
don't " even performwell in frequency response.
Most of the higher srpeed nodens usg some sort of
phase, amplitude, or frequency modulation, or a
conbi nati on of those. Any radio used with these
modens nust be capable of accurately reproducing
the nPdem signals at least as well as a telco
circuit.

) Anot her problem with the use of these nodens
is that they Kpical ly needs some amount of tinme
to lock to each other.” Since phasing between data
chunks is oft%n used,' not only nust "the fr?%uencg
be correct, but a reference phase nmust also b
enerated. In full-duplex telephone lines, once
he connection has been made at the beginni n% of
the call and the modens have achieved |ock, t e[]e
,IA|§rata constalné rfefﬁria?cg t(l) mai ?thaln Idock. In tl

eur wor of hal f-dupl ex, e nodem_ signal . i
not al ways present. lpr\ addition, if ag ta!ura
station was to join the first two, it wll confuse
the other two, requiring a re-lock (sonetimes
referred to as the training perl_ﬂ‘d each tine a
different station transmts. se training
periods are based on the modem technol ogy, and magl
not be directly r_eldated to data rate. Sonetine
the training period can be in the order of many
seconds. In that case, even though the data rate
is quite fast, the training period is sufficiently
long to offset it.
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G ven the above discussion, these audio
nodens do not appear to buy a lot of long-term
speed.  Consi denng they are "also costly, they may
not be a real alternative at this tine. Thi
should be nonitored however for breaks i
t echnol og){ or if conditions favor them (such as a
di (rj,ect) path between only two stations wth decent
radi 0s) .

Politics and Frequencies

The reality is that we Amateurs enjoy a |arge
amount of spectrum space, placed up and” down tl%e
frequency spectrum W also have had a great
i nfl'uence on the world of comunications, due in
Iargse part to our experimentation within these
ban ds. We HAVE paid the dues to justify the

spectrum

Sone do not share this opinign.. Qhers see a
met hod of making money using*additional spectrum
Qur contribution is” not irect%y related to
monetary gain (per FCC regulations), SO in todays
wor|ld we are often the odd nman out. Do not
believe for one minute the loss of a portion of
the 220 MHz band is the end of raids upon us.

ite the opposite. If it js upheld, nmore may go.
recedents are dangerous things.

220 M& Band

ery few Amateurs had e
frequenci es. Since the
expl osion i n the number of pac
nunber of packet bulletin boards.
bul I etin boards have shifted to the 22
for message handling between thensel ves.

o 35X

The recent action taken by the Federal
Communi cations Conm ssion that renoved the |ower 2
MHz of the 220 MHz band from Amateur service has
rown nuch of the orderly progression of packet
dio right out the w ndow Ug to the point that
e FCC nade this decision, there was real hope
at the Amateur comunity mght,fmally see sone
ster packet links. Now, the inplenmentation of
ese high speed channels is in doubt.

This author is ampng the may Amateurs that
now own usel ess 220 MHz tadios ifthe FCC action
stands.. in ny case three radios. Sone Anmteurs
sug%est we not give up on 220 MHz. W m ght get
it back. My opinion 1s that we nust start
Bll anni ng for the future. |f we get to keep 220

Hz aftér all, so much the better. M{220r| S
aren't goor{ng anywhere. They can't. Nobodywanfs
them wel . And we just got in the right
crystal s too.

420-450 MHz Band

Due to the FCC action regarding 220 Mz, the

450 MHz Amateur band has suddenly resurfaced as a
lace to put high speed Iacket radio.

nfortunately, this band is alrea ¥ overcrowded in
nost metropolitan areas, especially with ATV
onerati ons. appears this band has too nmuch
activity already. Even so, sone Amateurs are
ﬂl anni nc}; to move the existing 220 Mz links to 450

Hz if The FCC action is not reversed.

There are also persistent runors. r_egarm ng
the | oss of part of this band. In addition, th
Canadi an bor der has zones nearby where operation
on 450 is restricted.. It is thi's authors opinion
that long term operation on 450 MHz is unlikely.

900 Mt Band

.The next Amateur band is 900 MHz. As
?rew ously stated, the forenost problem here is
he lack of equipment. In addition, path loss is
greater. This can be offset somewhat with hi gher
éain antennas if directionality in not a problem
b

iven the present state of politics, the 900 Miz
and would most likely be the best spot for hi %h
speed packet operaticn 1f the equipnent hurdlIe
can be overcome. Another possibility for this
band when equi pnent = becones available is to
actually nove the indjvidual Amateurs to 900 MHz,
allowinf better cellular-type RF operation.
Present Ty this is not p%sm bl’e, not only due to
the lack "of equipnent, ut al so because of the
lack of network resources to interconnect users.



1.2 GHz and Above

_Frequenci es above the 900 Mz band start
getting scary to nmost Amateurs. Not only is the
equi prent difficult to understand and Operate,
test equi pnment becomes hard to locate and enpl ox.
Some Amateurs do not have these problens, but the
number of these types are far too few to rely upon
for building and maintaining packet network
resources. Eventually, as speedS Increase, we may
need to use these hi iher frequencies for point-to-
point mcrowave relays nuch as telco has for
ears. That time has not cone wett, however.
Here's hopi ng soneone proves ne wrongf!)

Concl usi on

Wi |l e packet radio has been growing in
nunmbers, not enough work has been done in the RF
arena. In 1986, I was hoping we woul d be further
"along than we are. Because of the recent FCC
action, we mght even go backwards. The biggest
single contribution made since ny 1986 paper has
to be the Dale Heatherington nodem It is alnost
exactly what the ARRL Digital Committee spelled
ouit. Iyt works, IS reproducible, and can now be
purchased in kit form It is not limted to a

single Amateur i
transverters would be a very wel come cont

Much nore work still

band. Sone

0
needs to be done.

Several efforts have been started but not
conpleted. The two commercial digital radios (AEA
an may have to_ be re-engineered for a
different band (thanks FCCl).

As | ended the 1986 paper, so too | end this

one, | f

this sounds like T am begging, | am |

WANT FASTER RADI CS!'!
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