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We need fo lk s  w ith  the  above-mentioned computers 
R R E S X D E N T *  S  C C k R P fE R  to  a c t  as t e s t e r s  fo r  the  software. The documenta-

Lyle Johnson, WA7GXD t i o n  must be v e r i f i e d .  The i n t e r f a c e  to  th e  TNC
must be te s ted .

Hope you a l l  l iked  the September Issue  of PSR/PRM!
As you know, i t  was our  p re m ie r  combined i s s u e .  I Does th e  program c r a s h ?  Does i t  c o n f l i c t  w i th  
th ink  Gwyn and h is  crew in F lo r id a  did an ex c e l len t  v a r io u s  a c c e s s o r i e s  t h a t  may be i n s t a l l e d  in  th e  
job! computer? Can i t  handle various d isp lays?  I f  i t  Is

d es ig n ed  to  d i s p l a y  in  c o l o r ,  i s  i t  u s e a b le  w ith  
Of co u r se ,  i f  you have any s u g g e s t io n s  f o r  im- monochrome CRTs a t tached  to  the co lo r d isp lay  port? 

provements, p lease  w r i te  to  Gwyn or TAPR.
DUPLICATION

PSX
We a l s o  need v o l u n t e e r s  to  d u p l i c a t e  th e  d isk s .  

The m ajor t o p i c  I want to  p r e s e n t  to  you t h i s  TAPR w i l l  provide the  d i s k e t t e s  and pay the postage 
month i s  PSX, the TAPR Packet Software Exchange. to  ge t  the  blanks to  you and the d u p lica ted  d isk e t ­

t e s  re tu rned  to  the TAPR o ff ic e .
I e r ro n e o u s ly  r e p o r t e d  in  th e  J u ly  PSRQ t h a t  Tom 

C lark  would be h ead in g  up th e  PSX e f f o r t .  Tom in  DISTRIBUTION 
fa c t  had dec lined  due to  time p ressu res  from o ther
com m itm ents. The e r r o r  in  r e p o r t i n g  t h i s  r e s t s  The TAPR o f f i c e  can h an d le  a l l  th e  d e t a i l s  of 
squarely  with  me. accep ting  o rde rs ,  sh ipping programs, e tc .

However, the p o ll  r e s u l t s  show a mandate from the ETC. 
memebrship to e s ta b l i s h  a softw are exchange, so we
w il l  a ttem pt to  get i t  going! As you can see ,  g e t t i n g  an o p e r a t io n  l i k e  t h i s

r o l l i n g  w i l l  r e q u i r e  a l o t  o f  e f f o r t  from many 
The purpose  of PSX i s  to  p ro v id e  t e s t e d ,  p a c k e t -  f o lk s .  I t  can on ly  work i f  you r e a l l y  want i t  to ,

o r i e n t e d  s o f tw a re  a t  ve ry  low c o s t .  To do t h i s  because i t  w i l l  depend on you!
requ ires  software (!) and a method to  d u p lica te  i t .

"Why do we need t h i s ? "  you ask . "A ren 't  t h e r e  
Let's look a t  these  problems, and perhaps see how a l r e a d y  p l e n t y  o f  p rogram s o u t  th e r e  f o r  th e s e  

you can help make th i s  e f f o r t  a success. machines?"

SOFTWARE P erh ap s  t h e r e  a r e .  I f  so ,  p l e a s e  h e l p  us l o c a t e
them. We g e t  l o t s  o f  r e q u e s t s  a t  th e  o f f i c e  fo r  

We are looking fo r  programs l ik e  te rm inal emula- s o f tw a r e  f o r  v a r io u s  co m p u te rs .  Computer d e a le r s  
t o r s ,  b in a ry  f i l e  t r a n s f e r  u t i l i t i e s  and b u l l e t i n  seem not to  be knowledgable about modem programs, or
boards. only have very expensive ones to  s e l l .  Many packe-

te e r s  Jo in ing  our ranks today are  computer novices; 
We need th e s e  program s fo r  th e  whole gamut o f  they are in  packet fo r  the communications p o ten tia l ,  

p e r s o n a l  com puters  l i k e l y  to  be found in  a t y p i c a l  not the tech n ica l  aspect, 
ham's shack. The l i s t  in c lu d e s  Commodore 64 and
128; Amiga; A tari 520ST and 1040ST; IBM PC and PCjr; And. w h i le  t h e r e  may be p l e n t y  o f  program s out 
Radio Shack Models 1, 2, 3, 4 and C olor Computers; t h e r e  t h a t  a l lo w  you to  o p e r a t e  your com puter as a 
and Apple 2. 2c, 2e and Macintosh. dumb t e r m i n a l ,  t h e r e  a r e n ' t  many t h a t  a l lo w  you to

use your computer as a smart packe t-o r ien ted  commun- 
We want programs th a t  are  known to  work well w ith  I c a t i o n s  sys tem . Or p e r s o n a l  message boxes. Or 

the various TNCs on the market, includ ing  of course gateways. Or automated OSCAR/packet systems. Or... 
the tnc 3 and TNC 2 models developed by TAPR.

POSITION OPEN -  PAYS THE SAME AS THE PRESIDENCY!
And we are  looking fo r  softw are  th a t  i s  e i t h e r  (l) 

public  domain or (2) shareware. This i s  because we F in a l ly ,  we need a vo lun teer  with the time, energy 
want to  d i s t r i b u t e  th e  d i s k e t t e s  a t  a ve ry  low and d ed ica t io n  to  organize .PSX and g e t  i t  ro l l in g .  I 
p r i c e ,  in  th e  S5 to  S10 range. The id e a  i s  f o r  PSX w i l l  h e lp ;  b u t ,  l i k e  Tom, I have too  many o th e r  
to pay i t s  own way and provide a se rv ice ,  but not to  com m itm ents t h a t  would p re v e n t  me from be in g  an 
provide any s ig n i f ic a n t  TAPR opera t ing  revenues. e f f e c t iv e  PSX ad m in is tra to r .  Continued on page 12.
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PSft MODEMS FOK FO 12
Tom Clark, W3IWI

T his  i s  a b r i e f  r e p o r t  on FO-12 PSK modem p ro ­
g r e s s .  The TAPRites (NOADI, WA7G<D & W3IWI) have 
been working on an adap ta tion  of the JARL/JAMSAT PSK 
d em o d u la to r  d e s c r ib e d  in  August 1986 QEX. (The QEX 
a r t i c l e  on ly  co v e rs  th e  'dem' p a r t  o f  t h e  r e q u i r e d  
modem).

Our plan i s  fo r  TAPR to  make th i s  design a v a ila b le  
as  a r e p ro d u c a b le  package — i t  has n o t  y e t  been 
d ec id e d  w he the r  t h i s  w i l l  be a f u l l  k i t  o r  a s e m i­
k i t ;  i f  i t  I s  th e  l a t t e r ,  then  a l l  p a r t s  n o t  su p ­
p l ie d  w i l l  be av a ila b le  from Radio Shack, JAMECO, or 
s im i la r  supp lie rs .

>>> D e ta i ls  w i l l  be announced j u s t  as soon as < «  
» >  they are  decided. « <
» >  Please d o n 't  bug us about a v a i l a b i l i t y  ye t!  « <

There are severa l  d if fe ren c es  ( a l l  ad d it ions)  from 
the QEX design. The modem i s  designed to  work with  a 
TNCl ( i n c lu d in g  Heath HD4040 and AEA PK-l) o r  TNC2 
( in c lu d in g  MFJ, Pac-Comra, AEA PK-80 & GIB TNC2 
clones) and connects th ru  the 20-pin 'modem discon­
n e c t '  h eader  p lu s  th e  norm al r a d io  I/O ja c k .  The 
modem has an IN/OUT s w i tc h  so t h a t  you can change 
between FO-12 and normal t e r r e s t r i a l  operation  w ith ­
o u t  swapping any c a b le s .  I f  you t r y  to  u se  t h i s  
d e s ig n  w i th  a n o th e r  ty p e  o f  TNC, you w i l l  have to  
i n s u r e  t h a t  you have a c c e s s  to  th e  RX d a t a  in p u t  to  
the TNC a t  TTL leve l bypassing the normal FSK demod. 
You w i l l  a lso  have to provide the 'raw' TTL leve l TX 
d a t a  and TX c lo ck  ( e i t h e r  16x o r  32x baud r a t e )  and 
you sh o u ld  a l s o  p ro v id e  a ' c a r r i e r  d e t e c t '  in p u t  to  
the  TNC (ac t ive  low) so t h a t  the  TNC w i l l  know when 
the modem Is  locked up.

The modem has been d e s ig n e d  w i th  d i g i t a l  AFC to  
in te r f a c e  to  any of the more modern all-m ode rad ios . 
This involves having the rad io  make 10 Hz (e.g. w ith  
TS811) o r  20 Hz (e.g. w i th  FT726) s t e p s  u s in g  th e  
inpu ts  th a t  allow to  to  s tep  up/down from buttons on 
the  microphone.

Our design includes two modulators: Manchester FSK 
as  r e q u i r e d  f o r  th e  FO-12 u p l in k  and 1200 baud PSK. 
The PSK modulator has been Included fo r  two reasons 
— i t  l e t s  you run lo o p -b ac k  t e s t s  w i th  th e  PSK 
demod, and more im portan tly , i t  a l low s amateur ex­
per im enta tion  with PSK packets. PSK should be 10-20 
dB super io r  to  the 'Bell 202' AFSK-FM in common use 
on VHF. The co m p o s ite  PSK s i g n a l  g e n e ra te d  by the  
modulator i s  your normal d i g i t a l  data  ex c lus ive -o r 'd  
w i th  an aud io  c a r r i e r  in  th e  1400 to  1800 Hz range  
( e x a c t  freq u en cy  chosen to  match your SSB r a d io ' s  
f i l t e r s ) .

The d e s ig n  a l s o  in c lu d e s  LED 'b a r  graph* i n d i c a ­
to r s  fo r  both received s igna l  leve l  and tuning. The 
i n t e r f a c e  to  th e  u p l in k  r a d io  a r e  th e  norm al TX 
audio and PTT l in es .  Your t r a n s m i t te r  must operate  
in FM fo r  the Manchester FSK FO-12 uplink or SSB fo r  
PSK use. On th e  r e c e iv e  s i d e ,  your SSB r e c e i v e r  
supp lies  RX audio to  the demodulator, and p re fe rab ly  
sh o u ld  s u p p o r t  d i g i t a l  f req u e n c y  s t e p p in g  f o r  the  
AFC c i r c u i t  described e a r l i e r .

10

Here a t  W3IWI I now have a f u l l  functional proto ­
type  run n ing .  I want to  th an k  Tak Okamoto i.iAgpKI, 
fo r  p r o v id in g  me w i th  JA -land  c i r c u i t  board  which 
made my l i f e  a l o t  ea s ie r!  I have been running local 
loopback  t e s t s  and am conv inced  t h a t  th e  b a s ic  
d e s ig n  i s  sound. ’E y e - p a t t e r n s ’ on th e  PSK demod 
show th a t  data  f i l t e r s  a re  nearly  optimal, and lock­
up tim e i s  q u i te  acceptable .

The next s tep  in my t e s t i n g  w i l l  involve cramming 
1200 baud PSK th r u  o r d in a r y  com m ercia l  r a d io s  to 
c h a ra c te r iz e  t h e i r  performance, I have some concern 
ab o u t  th e  f i l t e r s  in  commonly used r a d io s  s in c e  I 
found a co u p le  o f  y e a rs  ago t h a t  a s to c k  FT726 was 
u n s u i t a b l e  f o r  1200 baud FSK work. I n i t i a l  t e s t i n g  
w i l l  be done on th e  Kenwood TS711/811 p a i r  and an 
FT726. I f  someone wants to  loan an IC-271/IC471 pa ir  
we w i l l  g lad y  t e s t  them too. I am very  anx ious  to 
find  some o ther  packeteer w ith in  150 miles who has 
an FO-12 modem running so th a t  I can make re a l  ’on- 
t h e - a i r ’ t e s t s .

The o th e r  ’n ex t  s t e p 1 i s  to  f i n a l i z e  th e  c i r c u i t  
board layout and t e s t  th a t  implementation. We w il l  
keep you posted as t h i s  work proceeds.

- PRM -

TAPR PRICE LIST

The f o l lo w in g  p r i c e  l i s t  i s  c u r r e n t  f o r  O ctober,  
1986.

Memberships:
A ssocia te  (no PSR/PRM)

$5 .00/year 
Full (PSR/PRM included)

$15.00/year In th e  US 
S18.00/year In Canada 
S25.00/year elsewhere 

LSC-10 Coffee Mug
55.00 (only a t  Hamfests!)
(see you a t  Ham/West in Las Vegas!)

In tro d u c tio n  to  Packet Video 
$10.00 postpa id  In the US 
(a v a i la b le  i n  VHS format only)

HF Tuning In d ica to r  Kit
525.00 postpa id  in  the US
(see October 1985 PSR fo r  c i r c u i t )

9600 baud Modem Semi-Kit *
$25.00 postpaid  in the US 
(see K9NG a r t i c l e  in 4th  ARRL Proceedings) 

FADPAD Xerox 820 Adapter *
525.00 postpaid  In the US 
(PC board and da ta  only)

FUJI/OSCAR 12 PSK Modem 
To Be Announced 

i.\'c : package
S500 one-time charge 

TNC 2 OEM package
55.000 one-time charge p lus  ro y a l t i e s

n e i th e r  complete nor supported by TAPR.
* These products a re  fo r  experimenters and are 

n e i th e r  complete nor supported by TAPR.
- PRM -
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S T E A L I N G

I t  has f i n a l ly  happened!

Amateur p ac k e t  r a d io  i s  b e in g  p lag u ed  by groups 
pursuing immoral, i f  not downright i l l e g a l ,  a c t i v i ­
t i e s .  These th ieves  a re ,  knowingly or not, s te a l in g  
from TAPR on a d a i l y  b a s i s .  These a r e  n o t  Robin 
Hoods: they are doing i t  to  l in e  t h e i r  own pockets.

And th ey  a r e  no t  " J u s t  s t e a l i n g  from TAPR," th ey  
are s te a l in g  from you!

As w e ll  as th e  cu s to m ers  who s u p p o r t  t h e i r  
a c t i v i t i e s .

How are they doing th i s ?

They are manufacturing and d i s t r i b u t i n g  unauthor­
i z e d  c l o n e s  o f  TNC 2 h a r d w a r e ,  s o f t w a r e  and 
documentation.

Where are the hotbeds of t h i s  a c t iv i ty ?

Germany and Japan.

There i s  a consortium of four amateurs in  Germany 
who have rew orked  th e  TNC 2 pc l a y o u t  and a r e  s e l ­
l ing , through 4 sepa ra te  addresses,  the PC board(s), 
p a r ts  k i t s ,  TNC 2 manual and TNC 2 softw are ROMs.

Now, t h e r e  i s  n o th in g  s a c re d  about th e  TNC 2 
d e s ig n ,  and a new PC board  i s  n o t  v i o l a t i n g  any 
c o p y r ig h t s .  But th e  TNC 2 manual i s  c o p y r ig h te d .  
And the softw are i s  copyrighted as well.

These crooks  have been c o n ta c te d  by l e t t e r  and 
choose to  d i s r e g a r d  our r e q u e s t s  t h a t  th ey  p la y
f a i r .

Perhaps they th ink the  l ic en se  cost  i s  too high?

Five d o l la r s  (10 Deutsche Marks a t  curent exchange 
r a t e s )  i s  a p r e t t y  p a l t r y  sum to  pay f o r  a r o y a l t y .  
They a r e  s im p ly  c a p i t a l i z i n g  on th e  TNC 2 d e s ig n  
work done by TAPR v o lun teers ,  and by not supporting  
TAPR they are  robbing the  t i l l s  o f  needed c a p i t a l  to  
continue with networking development.

T h e i r  c u s to m e rs ,  t r y i n g  to  sav e  a v e ry  few d o l ­
l a r s ,  a r e  a l s o  e x p e c t in g  to  re a p  th e  b e n e f i t s  o f  
networking when i t  a r r iv e s ,  but sh irk in g  any respon­
s i b i l i t y  fo r  help ing  to  support th e  development of 
th a t  network.

And now, we f in d  a r e p o r t  in  Gateway t h a t  a 
thought-to-be  respec tab le  Jap an ese  m an u fa c tu re r  of 
Amateur equipment, Maki Denkl Co., i s  a lso  s e l l in g  a 
TNC 2 clone without l ic e n s in g  the design from TAPR. 
The p re s id en t  of t h i s  company was quoted by Gateway 
as s t a t i n g  th a t  he wasn't doing anything wrong!

What would he t h i n k  I f  someone w alked i n t o  h i s  
warehouse and took a l l  h is  goods, then so ld  them in 
th e  s t a l l  n e x t  to  him a t  an Amateur show? Would he 
th ink  they had done anything wrong?

I c e r t a in ly  hope our members and o ther members of 
th e  Amateur f r a t e r n i t y  w i l l  p u t  p r e s s u r e  on th e s e  
t h i e v e s  by n o t  p u rc h a s in g  t h e i r  p ro d u c ts  o f  any 
ty p e ,  a s  w e l l  a s  w r i t e  to  th e  e d i t o r s  o f  t h e i r  
r e s p e c i t v e  Amateur j o u r n a l s  t o  see  to  i t  t h a t  no 
a d v e r t i s i n g  i s  a c c e p te d  from th e s e  u n p r in c ip le d  
people.

I f  any of you run  a c r o s s  any TN C-2-like p ro d u c ts  
from any so u rc e  t h a t  d o e s n ' t  e x p l l c i t y  c la im  to  be 
l i c e n s e d  by TAPR, p l e a s e  l e t  us know a t  th e  o f f i c e  
so we can (1) c o n t a c t  them and Inform  them o f  th e  
OEM agreement and (2) blow the w h is t le  on them while 
we (3) map our s t r a t e g y  to  deal with them.

Packet rad io  has been a gentlemen's arena up u n t i l  
now. L e t 's  keep i t  t h a t  way.

-  PRM -

jeeam/ west

TAPR w ill  have a booth at the upcoming HAM/WEST 
Convention to be held in Las Vegas on Friday and 
Saturday, November 7th and 8th, 1986.

There w ill be two packet forums held each day; an 
introductory session  conducted by Dave Pederson, 
N7BHC, of Utah Packet Radio A ssociation (UPRA) and 
an advenced session  conducted by Lyle Johnson, 
WA7GXD.

So, whether you are looking for Information on 
packet b asics, or want to d iscuss top ics such as 
sa te ll ite  or high-speed operation, mark your calen­
dar and plan to attend HAM/WEST '86. Both forums 
w i l l  be conducted each day -  consult the program 
schedule.

See you there!
-  PRM -

And l e g i t i m a t e  Amateur d e a l e r s  i n  Germany and 
s u r ro u n d in g  a r e a s  a r e  l o s i n g  b u s in e s s  to  th e s e  Renewal Reminder 
fo lks .

Please check your m ailing  lab e l  on the  f ro n t  cover 
Some people c a l l  t h i s  piracy. of t h i s  issue  of PRM. I f  X3M S£S J  TAPR member,

th e re  w i l l  be a number in  the cen te r  of  the top 
Hah! l i n e .  I t  in d ic a te s  the month and year of your

membership ex p ira t io n .
THEY ARE STEALING.

I f  your ex p i ra t io n  da te  I s  01-87 or e a r l i e r ,  p lease 
They a r e  s t e a l i n g  from th e  u n re q u i t e d  t o i l  o f  take a moment to  renew, 

v o lu n te e r s  who d id  th e  TNC 2 d e s ig n .  They a r e
s te a l in g  from TAPR, who es tab l i sh ed  the Amateur TNC Don't put i t  o f f ,  or you may miss an is su e  or two 
m a rk e tp la c e  in  th e  f i r s t  p la c e .  They a r e  s t e a l i n g  of PRM and PSP1 
from YOU.
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MODS FOR AM ATEUR DACKE'V

AL.ASICA HP MOD K I T
Lyle Johnson, WA7GXD

At th e  Dayton Hamvention I spolae w i th  one o f  th e  
f o l k s  from Amateur P ack e t  A laska ,  who have been 
s e l l i n g  an HP mod k i t  fo r  the  TNC 1 and TNC 2 un its .  
The k i t  c o s t  S30 back in  A p r i l ;  I e x p e c t  I t  has  not 
changed.

Upon my r e t u r n  to  Tucson, I b u i l t  t h e  u n i t  ( i t  
c o n s i s t s  o f  a PC board ,  an IC. a few r e s i s t o r s  and 
ca p ac i to rs ,  a  sw itch  and very c le a r  d i re c t io n s ) .  I t  
went to g e th e r  e a s i l y  and worked as expected.

However, being the type of person who can 't  leave 
w e l l  enough a lo n e ,  and hav ing  J u s t  been exposed  to  
th e  modem mods proposed  by Dan, KV7B, and E r ic ,  
N7CL, I opened the case of my TNC 2 and went to  work 
once more.

I changed th e  510k r e s i s t o r  on th e  h ea d e r  t h a t  
plugs in to  socket U19 to  750k, then changed the 226k 
r e s i s t o r  on th e  APA board  to  180k and th e  47k 
r e s i s t o r  to  36k.

This  was f i n e  as  f a r  as i t  w ent,  bu t  t h e r e  were 
s t i l l  two problem areas: baud r a te  s e le c t io n  lock- 
d e tec t  loop timing.

One drawback of the APA m odifica tion  k i t  i s  th a t ,  
in  o rd e r  to  s w i tc h  betw een 300 baud and 1200 baud 
o p e r a t i o n ,  you need to  to g g le  th e  s u p p l i e d  s w i tc h  
mounted on th e  f r o n t  p a n e l ,  th en  re a c h  b eh in d  th e  
TNC 2 and f id d le  w ith  th e  baud r a t e  switch.

Not convenien t.

The s o l u t i o n  was q u i t e  s im p le .  The s u p p l i e d  SPST 
s w i tc h  f o r  m ounting on th e  f r o n t  p an e l  o f  th e  TNC 
was rep laced  with  a DPDT, c e n te r -o f f  togg le  switch. 
One p o le  o f  th e  s w i tc h  was w ire d  up to  th e  APA 
a d a p te r  a s  b e fo re .  The o t h e r  p o le  was w ire d  up to  
DlPswltch SW2. The cen te r  pin (common) connects to 
SW2 p in s  9 , 1 0  and 11. The 300 baud p o s i t i o n  o f  th e  
new s w i t c h  co n n e c ts  to  SW2 p in  6, w h i le  th e  1200 
baud p o s i t io n  connects to  SW2 pin  7.

When o p e r a t in g .  SW2 s e c t i o n s  6, 7 and 8 a r e  l e f t  
in  the  OFF p o s i t io n .  The new f ro n t  panel sw itch  now 
s e l e c t s  the baud r a te  fo r  the rad io  p o r t  as well as 
c o n f ig u r in g  th e  modem f o r  300 o r  1200 baud o p e ra ­
tion .  I f  an ex te rn a l  modem i s  connected to  the modem 
d i s c o n n e c t  and i s  to  be s e l e c t e d ,  t h e  f r o n t  pane l  
sw itch  i s  simply placed in  the c e n te r -o f f  p o s i t io n ,  
p r e v e n t in g  any i n t e r f e r e n c e  w i th  o p e r a t i o n  o f  th e  
outboard dev ice .

The s o l u t i o n  I used was to  i n c o r p o r a t e  a 2N3904? 
t r a n s i s t o r  sw itch  to  connect a 0.47 uF cap ac i to r  in 
p a r a l l e l  w i th  th e  0.15 uF a t  U20 p in  5. The 2N3904 
base i s  connected to  the APA c i r c u i t r y  a t  the fron t  
panel sw itch  such th a t  i t  i s  biased on (-5 vo lts )  in 
th e  300 baud p o s i t i o n  and b ia s e d  o f f  (-5  v o l t s )  in  
th e  o t h e r  two p o s i t i o n s  ( o f f  and 1200 baud). A 10k 
r e s i s t o r  i s  I n s e r t e d  in  s e r i e s  bew teen th e  2N3904 
b a se  and th e  baud s e l e c t  s w i tc h  (red  w ire ) .  See 
below.

I have used my m o d if ied  TNC 2 w i th  m o d if ied  APA 
m o d i f i c a t i o n s  (whew!) f o r  s e v e r a l  months now and, 
w h i le  I c a n ' t  g u a ra n te e  t h a t  you w i l l  work a l l  the  
s i g n a l s  you c a n ’t  h ea r ,  i t  has proven  to  be a very  
convenient system fo r  HF operation  a t  WA7GXD.

C o n tac t  Amateur P ack e t  A laska ,  AX.25 Communica­
t i o n s  T r a i l .  E s th e r ,  AK f o r  c u r r e n t  p r i c e  and de­
l i v e r y  on t h e i r  HF m o d i f i c a t io n  f o r  th e  TNC 2. And 
of c o u r s e ,  TAPR has an HF t u n in g  i n d i c a t o r  k i t  
a v a i l a b l e  f o r  a p a l t r y  S25, The co m b in a t io n  i s  
dynam ite . . .

See you on 20 meters!

-  PRM -

TAPR MOVES TO COMPUSERVE
Pete Eaton, WB9FLW

E ffe c t iv e  1 November 1986 TAPR w i l l  move i t s  t e l e ­
co m m unica t ions  from DRNET to  CompuServe's HamNet 
Special I n t e r e s t  Group.

With t h i s  move TAPR hopes to  make i t ' s  a c t i v i t i e s  
and p r o j e c t s  more w e l l  know to  o t h e r s  around the  
country. At the  same tim e i t  should make communica­
t io n s  between a l l  Packeteers more open.

-  PRM -

P residen t -  con tinued  from page 9. 

NNC UPDATE

Very convenient!

The l a s t  problem is  th a t  of ldck d e te c t  delay (DCD 
f i l t e r i n g ) .  The 470k r e s i s t o r  and 0.15 uF cap ac i to r  
co n n ec ted  to  th e  XR2211 d em o d u la to r  a t  p in  3 a re  
chosen fo r  1200 baud o p e r a t io n .  At 300 baud, th e  
response time i s  a b i t  f a s t .  A l te rn a t iv e ly ,  s e t t i n g  
up the DCD lock fo r  300 baud opera tion  causes th ings 
to be unecessar i ly  slow a t  1200 baud.

The NNC modem board  has  been made o p e r a t io n a l .  
D uring  t h i s  month (O c to b er) ,  th e  NNC Alpha s i t e s  
should be shipped t h e i r  modem boards! This should 
s e rv e  as  a n o th e r  c a t a l y s t  to  g e t  th e  n e tw o rk in g  
softw are  development e f f o r t  continuing forward.

Stay tuned!
- PRM -
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The sch e d u le  f o r  t h i s  t e rm 's  e l e c t i o n  p ro cess  Is  
as follows:

TAJPR D IR E C T O R  D O M IN A T IO N S  Event Time

I t  i s  th a t  time of year again.

No, I am not r e f e r r in g  to  congressional and o ther 
s t a t e  and lo c a l  p o l l t c a l  c o n t e s t s .  I am r e f e r r i n g  
to your TAPR Board of D irectors .

As you p robab ly  know (bu t some of you newer mem­
bers may not), TAPR is  governed by a fifteen-member 
(15-coun t 'em! T h a t 's  more than  G eneral M otors!) 
Board of D irectors . Each D irecto r serves a term of 
th r e e  (3) y e a rs ,  and, due to  s t a g g e r e d  te rm s ,  one- 
t h i r d  of th e  Board, o r  f i v e . (5) D i r e c t o r s ,  a re  
e lec ted  every year.

Request for  Nominations October 1986
Deadline fo r  Nominations December 15th, 1986
L is t  of candidates and b a l lo t  January 1987

So, submit the name of someone you think w i l l  do a 
good job and get i t  in to  the TAPR o ff ic e  today!

NOMINATION FOR TAPR BOARD OF DIRECTORS

I , _______ . . .   , as a member of Tucson
Amateur Packet Radio, would l ik e  to  place the name
of TAPR member ^ ___________________  under
consideration  as a candidate fo r  e le c t io n  to  the 
TAPR Board of D irec to rs .

The curren t D irec to rs '

Mike Brock, WB6HHV 
Tom Clark. W3IWI 
Pete Eaton, WB9FLW 
Andy Freeborn, NOCCZ 
Steve Goode, K9NG 
Eric  Gustafson, N7CL 
Skip Hansen, WB6YMH 
Lyle Johnson, WA7GXD 
Scott Loftesness, W3VS 
Dan Morrison, KV7B 
Margaret Morrison, KV7D 
Harold P r ice ,  NK6K 
B i l l  Reed, WDOETZ 
Gwyn Reedy, W1BEL 
Pat Snyder, WAOTTW '

terms expire  as follows:

Feb 1988
* Feb 1987
* Feb 1987

Feb 1988 
Feb 1989 
Feb 1989 
Feb 1988 
Feb 1989 
Feb 1989 
Feb 1988

* Feb 1987
* Feb 1987

Feb 1988 
Feb 1989

* Feb 1987

N om inations a r e  now open f o r  th e  s e a t s  e x p i r i n g  
February, 1987 (marked with an a s t e r i s k  -  *).

Any member of TAPR may nominate any member fo r  the 
Board.

Signed_____________________   Date _____________

TARR ANNUAL MEETING

Tucson Amateur P ack e t  Radio w i l l  be h o ld in g  i t s  
annual meeting during the  weekend on February 21 and 
22, 1987.

Your Board o f  D i r e c t o r s  p la n s  t o  meet a l l  day on
Friday, the 20th.

Friday n ig h t  a c t i v i t e s  w i l l  include the t r a d i t i o n ­
a l  Pizza ga thering , followed by rac ing  a t  the Malibu 
Grand Prix.

Saturday, the  Theatre Royale a t  the Granada Royale 
A irpo r t  Inn i s  reserved  from 9 AM through S PM. The 
d ay 's  a c t i v i t i e s  w i l l  in c lu d e  p r e s e n t a t i o n s  from 
packeteers  from various a reas  on numerous subjects .  
As i n  p re v io u s  y e a r s ,  a c a t e r e d  lunch  w i l l  be 
served.

S a tu rd a y  n i g h t ,  we w i l l  g a th e r  a t  th e  T r ip le -C  
To place a name in nomination, j u s t  send a l e t t e r  Chuckwagon Ranch fo r  an o ld-fash ioned  western meal 

to  th e  TAPR o f f i c e  w ith  th e  name o f  th e  p e rso n  you and entente:::.-eut. 
wish to  nominate (including  yo u rse lf ,  i f  you l ike).
I t  would be h e lp f u l  i f  you would a l s o  p ro v id e  us Sunday morning the  Theatre Royale i s  again re se r -  
with your nominee's telephone number and any q u a i l -  ve(l from 9 AM unt n  i  pm . T h is  i s  to  a l lo w  more and 
f ic a t io n s  you think your nominee has fo r  the o f f ic e ,  b e t t e r  p re sen ta t io n s  during the  meeting.

We w i l l  then  g e t  in  to u ch  w i th  him (o r h e r )  and 
o b ta in  th e  p e r s o n 's  d i r e c t  co n se n t  to  run. At t h a t  
t im e  we w i l l  ask  f o r  a s t a t e m e n t  from th e  nominee 
fo r  p u b l i c a t i o n  in  PSR. (We Won't p r i n t  your p i c ­
t u r e ,  so d o n 't  l e t  t h a t  s to p  you!)

"What is  required  of a D irector?" you ask.

A D i r e c to r  i s  ex p e c ted  to  a t t e n d  th e  Board of 
D irec to r 's  meeting and TAPR Annual Meeting in  Feb­
ru a ry  of every  y ea r  in  which he (or she) ho lds  
o f f i c e .  The m ee tings  a re  h e ld  in  Tucson, and TAPR 
does not re im b u rse  expenses  f o r  t h i s  t r i p .  This  
means, depending on where you l iv e ,  a commitment of 
a few hundred d o l la rs  per year.

The Board of D irectors  reviews the previous year, 
e s ta b l i sh e s  goals, e l e c t s  the O ff ice rs ,  and gene ra l­
ly guides the organization .

The e a r l y  a f t e r n o o n  a d jo u rn m e n t  sh o u ld  p ro v id e  
ample tim e fo r  fo lk s  to  d r ive  home o r  catch  a plane 
from Tucson In te rn a t io n a l  A irport.

More d e t a i l s  w i l l  be published as the  b ig  weekend 
ap p ro ach es .  I f  you want t o  speak ,  p l e a s e  w r i t e  to  
th e  TAPR o f f i c e  and l e t  us know so we can begin 
planning e a r l y .

See you In February!

NOTE: S in ce  th e  Board w i l l  meet on F r id a y ,  a l l  
v o t in g  must be done by m a l l .  No b a l l o t s  w i l l  be 
a c c e p te d  a t  th e  annual m ee t in g ,  so th o se  of you 
accustomed to p ro c ra s t in a t in g  u n t i l  then w i l l  be 
find  yourselves d isenfranchised! P lease vote in a 
t i m e ly  manner, u s in g  th e  b a l l o t  t h a t  w i l l  be 
found in your January PSR.

PACKET RADIO MAGAZINE
-  PRM -
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(The f o l l o w i n g  a r t i c l e  was s u b m i t t e d  to  TAPR by 
JA1DSI. I t  was w r i t t e n  In  F e b ru a ry  o f  t h i s  y e a r ,  
and shows how one e n t e r p r i s i n g  Amateur made an hf 
modem system fo r  h is  AEA PKT-1. The idea i s  s im i la r  
to  t h a t  of th e  AEA PM-1 and PacComm PTU-200.)

HOW TO GET ON HE 
WITH THE PKT-1

Minoru Tsuda, JA1DSI

WHY MODEM-1 IS TUNED FOR 2125/2325 Hz

We RTTYers use a m onitoring 'scope to  observe the 
c r o s s  p a t t e r n  g e n e ra te d  by ou r  f i l t e r - t y p e  TUs 
( tu n in g  u n i t s ,  o r  modems). The s t a n d a r d  f req u en c y  
p a i r  used  on HF RTTY i s  2125 Hz and 2295 Hz. S in ce  
tu n in g  HF p a c k e t  s i g n a l s  can be a t e d i o u s  ch o re ,  I 
thought i t  would be good i f  I could use my e x is t in g  
RTTY m o n i to r  scope . By u s in g  my my RTTY scope  and 
ay  RTTY TU, I can then  p r e c i s e l y  tu n e  a y  r i g  f o r  
b e s t  d a t a  r e c o v e ry  from my phase  lo ck  loop  (PLL) 
based packet demodulator.

In a d d i t i o n ,  i f  you have an FSK mode on your HF 
t r a n s m i t t e r ,  you may use  i t  f o r  s e n d in g  HF p ac k e t  
s ig n a ls .  I t  w i l l  Work b e s t  i f  i t  can be ad jus ted  to  
p ro v id e  a 200 Hz s p l i t  r a t h e r  th an  th e  more common 
170 Hz s h i f t  used  on RTTY. And, i f  your r i g  has  an 
FSK mode, i t  w i l l  probably a lso  use the tone p a i r  of 
2125 and 2295 Hz.

Hence, I chose  th e  f req u en c y  p a i r  o f  2125 Hz and 
2325 Hz fo r  200 Hz s h i f t  HF packet work.

AUDIO LEVEL SETTINGS

As you know, th e  TNC w i l l  n o t  send f ram es  i f  th e  
d a t a  c a r r i e r  d e t e c t  (DCD) l i n e  i s  on, w h e th e r  from 
s i g n a l s  o r  from n o is e .  For t h i s  r e a s o n ,  a CMOS 
analog sw itch  i s  i n s t a l l e d  between the XR2206 tone 
k ey e r  (1200/2200 Hz) and th e  A F -ou tpu t t e r m i n a l  of 
modem 2.

W ithou t  th e  s w i tc h ,  1200/2200 Hz to n e s  w i l l  be 
continuously  sen t to  the  TNC, r e s u l t in g  in  a "chan­
nel busy" cond ition  being p re sen t  a t  a l l  t im es. This 
w i l l  prevent the TNC from ever t ran sm it t in g !

The sw itch  i s  driven from the DCD output of  modem 
1. I f  no s i g n a l  i s  d e t e c t e d  by modem l ,  th e  tone  
k ey e r  o u tp u t  w i l l  be s w i tc h e d  o f f  and th e  TNC w i l l  
n o t  be h in d e re d  from s e n d in g  f ram es .  On th e  o th e r  
hand, when th e  d em o d u la to r  i n  m odel 1 s e n s e s  a 
s i g n a l  (o r  th e  r i g h t  k in d  o f  n o i s e ! ) ,  t h e  s w i t c h  
w i l l  be c lo s e d  and th e  TNC w i l l  " se e ” th e  d a ta  
c a r r i e r ,  thus preventing  i t  from t ra n sm it t in g .

When your computer, TNC, r i g  and DSI in te r f a c e  (!) 
a r e  a l l  co n n ec ted  to g e t h e r ,  you w i l l  see  th e  DCD 
l i g h t  go b r i g h t  o f t e n  w i th  s i g n a l s  from your HF 
r e c e i v e r  i s  th e  au d io  d r iv e  to  th e  d em o d u la to r  in  
the  DSI in te r f a c e  i s  adequate.

I f  the audio lev e l  i s  too high, the DCD l i g h t  w i l l  
alm ost never go o f f ,  p reventing  you from t r a n s m i t ­
t ing .  I f  the audio level i s  too low, you w i l l  never 
decode any HF packet s ignals!

In th e  end, you must e x p e r im e n t  to  f i n d  th e  b e s t  
au d io  s e t t i n g s  f o r  your HF r i g  AF g a in  and th e  DSI 
in te r f a c e 's  trimmer VR10.
14

I f  your HF r i g  has  a sq u e lc h  c o n t r o l  t h a t  i s  
e f f e c t iv e  in the SSB and/or FSK modes, use i t  as you 
would use a sq u e lc h  on VHF/UHF. T h is  w i l l  he lp  
speed your t r a f f i c  along. With no squelch con tro l ,  
the AF and RF gain  co n tro ls  must be s e t  c a re fu l ly  or 
you w i l l  spend a l o t  o f  t im e  w i th  your DCD LED 
glowing and your TNC in h ib i te d  from sending! This 
makes HF packet t r a f f i c  d u l l  and time-consuming!

YOU CAN GET ON HF PACKET RADIO IN "FSK", ”LSB“ AND 
"USB" MODES!

I f  you o n ly  o p e r a t e  on VHF/UHF p a c k e t  r a d io ,  you 
w i l l  p ro b a b ly  n e v e r  t h in k  ab o u t  "mark" and "space" 
p o l a r i t i e s  a t  a l l !

But, on HF FI (Baudot/AMTOR and Packet Radio), we 
can 't  help th in k in g  of t h i s  "p o la r i ty "  problem. I t  
i s  r e a l l y  im portan t fo r  us on HF RTTY.

At f i r s t ,  when I s t a r t e d  on HF p a c k e t  r a d io ,  I 
th o u g h t  I had to  make th e  p o l a r i t y  r i g h t .  But 
l a t e r ,  I became aw are  t h a t  t h i s  i s  m ean in g le ss .  
P ack e t  r a d io  u se s  n o n - r e tu r n  to  z e ro ,  i n v e r t e d  
(NRZI) encod ing ;  a d a t a  v a lu e  o f  "0" c a u se s  a t r a n ­
s i t i o n  between tones and a ”1" r e s u l t s  in  no change 
of to n e .  Thus, t h e r e  i s  no "mark" o r  " sp a ce” in  HF 
packet.

The end r e s u l t  i s  t h a t ,  u n l i k e  RTTY, p o l a r i t y  i s  
unimportant fo r  HF packet operation . We can enjoy 
HF packet w ith  FSK, LSB o r  USB modes w ithout th in k ­
ing about p o la r i ty .  This i s  fun, s tran g e  and f a s c i ­
n a t in g  fo r  RTTYers!

ACTUAL ADJUSTMENT OF THE TWO-STAGE MODEM 

MODEM 1 (2125/2325 Hz)

XR-2211: Cut 510k-ohm r e s i s t o r  across  p ins  7 and 8.
Connect a DC v o ltm e te r  (5 to  10 v o l t  range) 
betw een  p in  7 and ground. I n j e c t  an AC- 
c o u p l e d  2 2 2 5  Hz t o n e  ( t h i s  e q u a l s  
(2125+2325)/2) i n t o  t h e  in p u t  t e r m in a l  of 
th e  XR2211 and c a r e f u l l y  s e t  VR-4 (10 k- 
ohm) to  cau se  a t r a n s i t i o n  (0 t o  5 v o l t s ,  
o r  5 v o l t s  to  0). Don't f o r g e t  to  re c o n ­
n e c t  t h e  510k-ohm r e s i s t o r  betw een p in s  7 
and 8 when you a re  done.

XR-2206: Connect an o sc i l lo sco p e  a t  the output t e r ­
minal o f  the XR2206. Set the  25k-ohm t r im ­
mer (be tw een  p in s  15 and 16) f o r  a c le a n  
sine-wave s ig n a l .  Set the 50k-ohm trimmer 
f o r  a s t a b l e ,  l a r g e - a m p l i tu d e  s in e  wave. 
Next, connect an audio frequency counter a t  
th e  o u tp u t  t e r m i n a l  o f  th e  XR2206 and ad­
j u s t  VR-5 (lOk-ohm) f o r  2325 Hz w ith  p in  9 
open and VR-6 (lOk-ohm) f o r  2125 Hz w ith  
pin 9 shorted  to  ground.

MODEM 2 (1200/2200 Hz)

XR-2211: S e t  t h i s  up th e  same way as  modem 1,
e x c p e t  i n j e c t  a 1700 Hz s i g n a l  and s e t  
ad ju s t  VR-3 (lOk-ohm) fo r  the t ra n s i t io n .

XR-2206: Like modem 1. except a d ju s t  VR-l (20k-ohm) 
fo r  2200 HZ and VR-2 (30k-ohm) fo r  1200 Hz.
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LOOP BACK TEST (SELF-CHECK)

W ithout c o n n e c t in g  th e  DSI I n t e r f a c e  to  th e  HF 
r ig ,  you can check the modem. Connect AF-IN to AF-
OUT of modem 1 and t r y  to  send a beacon. Of course,
s e t  th e  TNC to  MONITOR-ON. What a s t r a n g e  and
f a s c i n a t i n g  scene we have! We can see  ou r  own
beacon! I f  you see  your own beacon in  t h i s  t e s t ,  
your DSI in te r fa ce  is  opera tional.

As a f in a l  check, you may want to  connect to your­
s e l f .  Try i t !

I have heard  t h a t  t h i s  t e s t  i s  d e s c r ib e d  In  th e  
i n s t r u c t i o n  manual fo r  th e  TNC 2, bu t  I d i s c o v e re d  
th e  te c h n iq u e  by chance. One day, I happened to  to  
be sending a beacon and monitoring the tran sm it te d  
to n es  by use of my TS-940S1 "MONITOR" on mode. I 
was q u i t e  s u r p r i s e d  to  see  my own beacon on my 
com puter 's  CRT.

(4) MAXFRAME: 1. On HF, with the normal noise, QSB 
and QRM, b i t  e r r o r s  w i l l  o f t e n  occur.  Due to 
th e s e  c o n d i t i o n s ,  t h e r e  i s n ' t  much opportunity 
to  ACK s e v e r a l  f ram es  a t  one tim e . Thus, i t  i s  
b e s t  t o  send only  a s i n g l e  fram e a t  a t im e . I f  
we use a large  MAXFRAME, our t r a f f i c  w i l l  often 
be s tu c k  f o r  a lo n g  t im e  and th e  l i n k  w i l l  go 
down i f  RETRY i s  s e t  to  o th e r  than  0. So, we 
have to  r e c o n n e c t  and f i g h t  th e  QRM, QRN and 
QSB.

(5) RETRY: 0 ( i n f i n i t e ! ) .  There a r e  two s c h o o ls  of 
th o u g h t  on t h i s  p a ra m e te r .  One i s  to  s e t  RETRY 
sm alle r  than th a t  on VHF/UHF. In th i s  way, the 
l in k  o f ten  goes down. Worse, the o ther  s ta t io n  
may c o n t in u e  t o  send d a t a  i n d e f i n i t e l y ,  not 
r e a l i z in g  th a t  th a t  our s t a t io n  has RETRYed out 
and d is c o n n e c te d .  This  can be d em o n s tra ted  by 
s e t t i n g  up our HF s t a t i o n  w i th  MONITOR ON, and 
MCON ON.

RECOMMENDED PARAMETERS ON HF PACKET RADIO

I do not know the p re v a i l in g  and common parameters 
used  in  th e  U n ited  S t a t e s .  Under my s h o r t  e x p e r i ­
ence, I have a lready  learned severa l  th ings  through 
a c tu a l  c o n ta c t s .  Note t h a t  th e s e  s e t t i n g s  a r e  fo r  
t h e  TNC 1.

T h e re fo r e ,  I would l i k e  t o  recommend t h a t  HF 
s t a t i o n s  use RETRY -  0! I f  bo th  s t a t i o n s  in  a 
QSO use  t h i s  v a lu e ,  we do n o t  need to  be a f r a i d  
of sudden l in k  f a i lu r e s .  Besides, we can prac­
t i c e  our tun ing  technique i f  th e re  a re  p len ty  of 
r e t r i e s .  When you want to  d isconnect the l ink , 
you can always en te r  CMD: mode and s e t  RETRY to 
1, then issue  a d isconnect command.

(1) AXD: 6 to  10. Longer AXD w i l l  send lo n g  I d l e s  
(not frames) and th i s  i s  very usefu l and he lp fu l 
fo r  o thers  to  tune in. With a longer AXD, every 
HF r i g  can r e c e iv e  and send fram es .  But too 
l a r g e  a v a lu e  f o r  AXD w i l l  make our t r a f f i c  
slow. Try AXD 15 sometime and see what I mean!

(2) TXD:4. This  means d e la y  t im e  from PTT on to  
s t a r t i n g  to  send i d l e  d e f in e d  by AXD. Not so 
c r i t i c a l ;  1 to  4 seems to  be OK. TOo lo n g  a TXD 
is  u s e le s s .

(6) MCON: ON ( i f  needed). G e n e ra l ly  sp eak in g ,  we 
can g e t  c l e a r  and b e a u t i f u l  copy w i th  MCON in 
the OFF s ta te .  But, in  case you want to  see how 
t r a f f i c  i s  on the channel, you can watch things 
by s e t t i n g  th e  MONITOR mode ON on your HF r ig .  
This way, you can see how o f ten  you r e t r y  to  get 
your da ta  through. I f  th ings  g e t  stuck, you can 
then d isconnec t .

-  PRM -

. BIG' DCD-1 INDICATOR j - -
(3) PACLEN: 40 to  80. Too s m a l l  a PACLEN makes 

t r a f f i c  move slowly because of the need fo r  many 
ACRs. And we must remember t h a t  One fram e i n ­
cludes many b i t s  which w i l l  not show on our CRT 
and have n o th in g  to  do w i th  th e  in f o r m a t io n  we 
w ish  to  send! On th e  o t h e r  hand, too  lo n g  a 
fram e w i l l  i n c r e a s e  th e  chance f o r  a b i t  e r r o r  
due to  HF propagation.

SCHEMATIC JDIAGRAM 
A 0 A SYSTEM (AUDI 0 ----- l>l <rITA L----

More schematics on page 16.

(CONCEPT).
—«-A U D I Oj

ZERO-IN : J,ED ON 
OFF QRG : LED OFF
With noise input, LED goes on and o ff  
frequently .  This i s  normal s ta te . 
Adjustment o f  AF output le v e l o f HF TRX 
i s  very important:
too high : LED i s  on -a ll the way. TNC 

w ill  not go to send, 
too low ': LED i s  never on. TNC w ill not 

decode anything (you can't 
rec e iv e ).

VR-ll i s  a lso  very important to le t  
th is  in terface work w ell. I t  i s  the best 
that DCE-LED(PiCT-l) and DCD-l(this in ter­
face) are.on A o f f  in  p a ra lle l (namely, 
simultaneously On and Off).
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AX. 25 WORKS»
SO  L E T  * s  c h a n g e : X T

Lyle Johnson. WA7GXD

At l e a s t  one manufacturer of Amateur packet gear 
has requested  a sp ec ia l  PID (Protocol ID e n t if ie r )  to  
a l lo w  h i s  TXCs to  i n t e r r o g a t e  a re m o te  u n i t  to  see  
i f  I t  can handle sp ec ia l  enhancements th a t  manufact­
u re r  d e s i re s  to  in co rp o ra te  in  h is  products.

TAPR MEMBERSHIP APPLICATION

Tucson Amateur Packet Radio Corporation 
P .0. Box 22888. Tucson, AZ 85734

Xante:_____      ._________ _____ ____

License
C a l l s ig n :____________  C la s s :__________

T h is  was b ro u g h t  t o  th e  a t t e n t i o n  o f  th e  ARR1 Ad 
Hoc Committee on D ig i ta l  Communications a t  i t s  June 
Meeting in Newington.

The Committee d iscussed the proposal and decided 
t h a t  t h e  PID b y te  was th e  wrong p la c e  to  per fo rm  
t h i s  s o r t  o f  I n t e r r o g a t i o n .  I n s t e a d ,  t h e  use  o f  an 
XID (exchange I D e n t i f i c a t i o n s )  f ram e i s  i n d i c a t e d .  
Such a frame e x i s t s  in  many l in k - la y e r  v i r t u a l  c i r ­
c u i t  p r o t o c o l s ,  In c lu d in g  th e  V-2 p ro to c o l  b e in g  
experimented with  in  Canada.

I have h ea rd  o f  a number o f  s u g g e s t io n s  (com­
p l a i n t s ? )  r e g a r d in g  AX25 Level Two, r a n g in g  from 
perceived e r ro r s  in  the p r o t o c o l , th ro u g h  en h an ce­
ments tb  bug f ix e s  in  s p e c i f ic  Implementations.

What I would l i k e  you to  do i s  th in k  ab o u t  th e  
p r o to c o l  and any o b s e r v a t io n s  you may have on i t s  
o p e r a t io n .  I f  you have any s u g g e s t io n s  t h a t  you 
t h i n k  would im prove i t s  p e r fo rm a n c e ,  enhance i t s  
r e l i a b i l i t y  or l in k - le v e l  f e a tu re s ,  p lease  note them 
and send them to  th e  TAPR O f f ic e .  I f  you a r e  p ro ­
p o s in g  a chnage, p l e a s e  in c lu d e  exam ples  o r  o th e r  
arguments supporting  your opinion.

Address:

C ity ft
S ta te :^ __________    i:________ ; Z IP :__________

Home Wo r k
Phone:____________________ Phone:________  _ _____

I f  you wish to  have any of the above inform ation not 
be p u b l i s h e d  in  a m em bership l i s t .  I n d i c a t e  the 
items you wish supressed:______________________

I hereby apply fo r  ( s e l e c t  one) s tan d a rd /a sso c ia te  
membership in  Tucson Amateur Packet Radio Corp. I 
e n c lo s e  $15.00 ( s ta n d a rd )  /  $5.00 ( a s s o c i a t e )  fo r  
one y e a r ' s  m em bership dues. I u n d e r s ta n d  t h a t  
$10.00 o f  my s t a n d a r d  dues a r e  f o r  s u b s c r i p t i o n  to  
the PACKET RADIO MAGAZINE (PRM). Associate members 
do n o t  r e c e i v e  any p u b l i c a t i o n .  The e n t i r e  amount 
o f  t h e  a s s o c i a t e  m em bership dues and S5.00 of th e  
s t a n d a r d  dues go to  s u p p o r t  TAPR's r e s e a r c h  and 
development a c t i v i t i e s  in  packet radio. My signa­
t u r e  i n d i c a t e s  t h a t  I d e s i r e  to  become a TAPR mem­
ber, and subscribe  to  PRM (standard  members only).

These w i l l  be co m p iled  and s e n t  on to  th e  ARRL
Com m ittee. The n e x t  m ee t in g  w i l l  p ro b a b ly  be h e ld  S ig n a tu re :   Date:
before the end of the year, so p lease  a c t  today!

-  PRM -
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Hovjto get on HF with PKT-1
by Minoru Tsua (JA1DSI)

SW-1 and SW-2 are not shown 
in  th is  figu re. Add those i f  
you need.

The Tucson Amateur P ack e t  Radio C o rp o ra t io n  i s  a 
n o n p r o f i t  s c i e n t i f i c  re se a rc h  and development co r­
pora tion .  The corpora t ion  i s  l icensed  in  the s t a t e  
of Arizona fo r  the purpose of designing  and develop­
in g  new sy s tem s  f o r  p a c k e t  r a d io  com m unication  in  
th e  Am ateur Radio S e r v i c e ,  and f o r  f r e e l y  d i s ­
sem inating  in fo rm ation  acquired  during and obtained 
from such research.
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