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Earth View of Phase

AMSAT~0SCAR 10 Launch Successaful

A few seconds before noon UTC on Thursday,
June 16, 1983, the European Space Agency s Ariane
L6 rocket thundered skyward from its launch pad in
Kourou, French Guiana. High in the nose o the

rocket, wragped within a carbon-filament cocoon
called the Sylda, rode the AMSAT Phase IIIB face—
craft. This launch, unlike the Ariane LOZ? MSAT

Phase IIIA mission of three years earlier, was
destined to succeed. Capping a letter-perfect
flight to transfer orbit, at 12:16:53 UTC Phase
IIIB was separated from the launcher, becoming
AMSAT-OSCAR 10.

Shortly after 14:44 UTC the first telemetry
reports began to reach the AMSAT engineering crew.
The sgpacecraft was functioning well, and the
transfer orbit was right on the money -- but every
indication was that OSCAR 10 was in a disadvanta-
geous orientation toward the sun. The solar-array
current was low; the spacecraft temperature was
lower than expegted; tge tempergture differenc
between the +E ?antenna and =Z (kick-motor-bell
surfaces was high, and the sun-angle channel was
improper. The kick-motor firing, scheduled for
the Eth apogee, was postponed until the problem
could be rectified.

AMSAT needed time to analyze t?e sityation.
Compounding the problem was the low (200-km) peri-
ee of the transfer orbit: OSCAR 10 could not be
eft in the orbit indefinitely as atmospheric drag
at gerigee would cause the orbit to decay over a
or more. What were the options? The satel-
lite is equipped with magnetorquers that can be
pulsed under computer control to cause the desired
reorientation. The magnetic field of the
torquing coils, caused by the pulsing, and the
magnetic field of the earth would interact, pro-
ducing the desired torque and resultant movement.
But precious time would be needed to determine
precisely the spacecraft's physical behavior.

Continued observation revealed, however, that
the satellite was shifting orientation in a favor-
able direction a little over 3 degrees er day
with no active AMSAT intervention. Posgulating
that normal seasonal movements of the earth in

July

1983

il8 at Apoges 35800 Km,

relation to the sun, differential drag at perigee
on the kick-motor Bell housing and possibly eddy
currents induced  as the spacecraft frame passed
through the earth's magnetic field were causin
the esired movement at a sufficient rate, AMSA
decided to wait for the natural corrections before
firing the kick motor. As this 1is being written,
AMSAT is waiting until sometime in the neighbor-
hood of orbit 50 or about July 7.

When OSCAR 10 is proPerl{ oriented the ini-
tial kick-motor firing will lift the perigee to a
safe 1500 km. Then, once the spacecraft is stabi-
lized and again oriented properly, the final burn
will 1lift the inclination angle from about 11
degrees to the final 57 de§rees. Following ano-
ther period of ranging and testing, the transpon-
ders will be turned on, and a normal operating
schedule will begin.

Here are the latest transfer orbital ele-
ments:

Epoch: 83.180.5 (noon UTC June 29)

Inclination: 8.5210 degrees
R.AWA.N.: 243,7810 degrees
Eccentricity: 0.7286985

Argument of Perigee: 188.7810 degrees

Mean anomaly: 311.0310

Mean motion: 2.%50084130 orbits/day
Decay rate: 0.000155 orbits/day squared
Anomalistic period: About 625.9 minutes

perigee to perigee)

Typical cw telemetry received on the General
Beacon a week after launch:

UBAT Ebattery voltage): 14.5 V

TBAT (battery temperature): 7.1 to 4.3 degrees C
varies during orbit)

IARBAY (solar current): . ?

SA (sun angle): 0.1 (beyond sug
sensor limits

SPIN: 2 r?m flater spun up

to over 41 r/m

Congratulations to the AMSAT crew for a great
launch and a continuing great job of nursin SCAR
10 into its final orbit. - Steve Place, WB1%YI.



Correspondence

An AMTOR Protocol Change?

The advantages of AMIOR have 1interested me
ever since reading "Amtor, An Improved Brror-Free
RTTY System” by J. P. Martinez, G35PLX (June 1981
QST, pp. 2v=<7). However, it is possible some
proﬁlems would be solved by modifying the proto-
col. tach seven-bit character could be surrounded
b start and stop bits, thus changing from syn-
c%ronous to semi-synchronous operation.

Currently, AMTOR cannot be implemented with
off-the-shelf components in the same sense that
standard ?TTY can be implemented with a UART chip
or HDLC acket radio) can be implemented with an
Intel 9273 chip. The only approaches I know of
use dedicated microprocessors. This doubtlessly
discourages many hams from using ANTOR and enjoy-
ing its advantages. If start and stop bits were
sent, standard UAKT chips could be used for
character generation and reception. UART chips
are cheap, widely available and often alreagy
included 1n personal computers. The small loss in
efficiency from the extra bits would be more than
offset by the increased ease in getting on the new
mode. The degree of compatibility is demonstrated
b% the fact that my present homebrew computerized
RTTY system, designed and built for standard RTTY,
would need no hardware modifications for the new
semi-synchronous ANTUR.

Lessening of the critical timing requirements
inherent in synchronous protocols is another
advantage. Some degree of synchronization between
two_ stations must be maintalned to prevent data
collision both stations transmitting at the same
time). This allows each station to determine when
the other station's tranmission, 1lost in the
noise, is overdue so a request for a repeat can be
made. With the microprocessor no longer respon-
sible for character generation and reception,
synchronization amounts to waiting for the “data
read% flag from the UART and re%uesting a repeat
if this has not occurred by a certain time. ITf no
characters have been lost, this synchronization
procedure is unnecessary.

[t is difficult for anyone other than the two
conversing stations to monitor the communication
on the current AMTOR protocol. This is a signifi-
cant disadvantage. Chanfing to the new semi-
sychronous system would allow monitoring almost as
if the protocol was fully asynchronous, although
the error correcting possibilities of AMTOR would
be unavailable to the monitor. This would make
the change attractive to the FCC, who are always
concerned about such things.

This is not meant to say that synchronous
rotocols are burdened with so many disadvantages
hat they should be avoided at every opportunity.

It is that AMTUR does not make use of %Ee advan-
tages of synchronous systems while carrying all of
the inherent disadvantages. If we continue to use
the current synchronous protocol, we ought to get
the most out of it. or example, some of the
technology for coherent cw from a few ears ago
might be applied to AMTOR. Error-free KTTY using
mark-only ~or space-only detection could be os~-
sible, If it could be made to work, modulators
and demodulators would become a thing of t?e past.
On the coming elliptical-orbit satel%ites such_as
Phase IIIB}, battery drain could be substantially
reduced by lowering the RTTY duty cycle. All of
this is possible on%K with a synchronous protocol,
and it would be worth the trouble. Still, we are
not doing it and until we do, adding start and
stop bits around each charcter might be the best
agproach. - Michael S. Bilow, N1BEE, Forty
Plantations, Cranston, RI 02920

Modifications to eal Time Satellite Tracking
Programs for HP-41C/CV Programmable Calculator

. The November, 1982 issue of QEX contained an
article on two HP-41C/CV programs Tor real time

tracking of satellites. A program bug that did
not reveal itself until recenitly exists in both of
these programs. The _bug has almost no effect on
circular orbit calculations but shows up quickly
on highly eliptical orbit calculgtions. 1t exists
in  "SATELLITE ORBITS I" dated 9/10/82 and "SATEL-
LITE ORBITS II" dated 10/1/82.

The "fix" for both of these programs is eas
ily done using the procedures listed below. One
caution however; make the changes in the sequence
shown or you might change, the wrong Srogram step.

CHANGES TO PROGRAM "SATKLLITE ORBITS I

1. Delete program step 486 (RCL 24).
2. Delete ~program steg 480 (STO 22) and
replace 1t with the following two new steps:
- New program step 430 X 22.
- New program step 481 SIN
3. Delete program step 454 (STO 24).

CHANGES TO PROGRAM "SATELLITE ORBITS II"
Delete program steg 425 (KCL 24).
e

N —

. Delete "program step 419 (ST0 22) and
replace 1t with the following two new steps:
- New program step 419 X 22,
_ = New grogram step 420 _SIN
3. Delete program Step 393 (STO 24).

My thanks to NYAN for calling this bug to my
attention. - Roy D. Welch, W@SL, 908 Dutch Mill

Update on the Sinclair Computers for RTTY Terminals

I have a short update on the use of the
Sinclair Computers for RTTY. This should help get
people plugged into low-cost RTTY.

My first impression is that these computers
could serve as terminals for AMTOR, or even packet
radio at low data rates i.e., typical of hf
operation. A1l of the RTTY programs operate in a
polling mode at the video frame rate. This means
you can handle up to 60 characters/s. Not bad for
the price.

The development of software and inferface
circuits to allow the Sinclair ZX81 and TS-1000
computers to serve as RTTY terminals has moved
raplidly. Today you can buy the computer and the
parts ~for the in{erface for $50 - $b60. Since so
much work has been done I will onl summarize
where the programs and data are available.

Baudot RTTY Programs for the ZX81 and TS-1000:
See QZX Vol. 1, No. 5.

, . Available from: Alex F. Burr, K5XY, 2025
O Donnell Drive, Las Cruces, NM 83001.

2. Contact: L. Willson, AF8J 149 Hoehn

Court, P.0. Box 465, Dimondate, MI 48821.

3. Contact: Scarab  Systems, 141 Nelson
Road, Gillingham, Kent, ENGLAND ME7 4LT

4. See; Sinclair Projectg, February/March,
1983, p. 12 (recelve—only Sy stem/.

5. "“ASCII RS-232-C Interface & Program,"”

Radio & Electronics World, February 1983, p. 74.

Most of these programs take advantage of the
more powerful system that is resident in the ZX81
and TS-1000 computers. In most cases, the program
is a mixture of BASIC and machine language that
can be loaded from a cassette. However if the

rogram were entirely done in machine ian uage,
%hen it could be held in ROM or nonvolatile RAM.

I have a_transmit program for the 2X80. If

interested, please sent an s.a.s.e. - Ken Heitner,
WB4AKK, 2410 Garnett Court, Vienna, VA 22180.
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Continuous RTTY Reception

on the ZX80

By Kenneth Heitner,® WB4AKK

This article describes a program and interface
originally developed for tge ZX80 which will
allow it to receive and display RTTY. Since then,
a more powerful Z2X80 (and Z1000) have _ become
available. While this system is not directly
compatible with these newer computers, it can be
adapted for their use.

The grogram was tested at 60 wpm only, but
the electronics are sufficiently fast to operate
at higher RTTY speeds. The Baudot code was used
at one signalinf rate. The approach was to keep
it simple. el the components used (and their
specifications are available and amateurs
should be able to adopt these concepts to oper-
ate with a wider variety of codes, speeds and
interface devices.

Use of the UART Interface

This system was designed around the use, of ?
Universal Aa{nchronous Receiver Transmitter (UART
located in the hardware interface. The UART per-
forms_ the conversion of the serial Baudot code to
parallel form for processing in the computer. Use
of the UART is critical to the system desi
because it enables the microgrocessor system to
spend most of its time providing the video signal
to the display. With a simple computer such as
the 2X80 this appears to be the only approach
that will allow continuous display of received
characters. It also simplifies system timin
since the video displa{ timing and receive
character rate are entirely indpendent.

The Interface

The use of the UART as a serial interface for

the ZX80 microprocessor is described b* Ciarcia
1], and_ specifjcations for the AY-5-1013 UAJT

a be found in 'The Microprocesasor/LED ~Book .

EZT Bagically, the UART automatically monitors
he serial input line for incoming data Uxulses.

In the circuit shown in Fig. 1 th RT 1is
hard wired 0 look  for 5-it (Baudot) charace
ters. When a character is received it is

:tored in an internal buffer for use by the compu-
er.

The key to the interface is the T74L5138 mul-
tiplex decoder. Use of this decoder was inspired
by Brian Davis, WIHLQ. It allows three sic
computer commands to control the UART.

1. Determine if the UART has a valid character
for the computer.

2. Transmit (read) the character into the
computer.

3. HKeset the UART for the next character.

The decoder assures these commands are sent to
the. right gates on ‘the UART at the right time.
Because of timing problems with the first command,
the external gates (74L5367 shown in Fig, 1,
were added. he UART circuil is fairly simple to
build but it is a good idea to adequately bypass
the +5-v supply at each chip.

%2410 Garnett Court, Vienna, VA 22180.
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Interface Clock

The UART has to know what speed the input

is expected. Therefore, it must have a clock " of

8 own at sixteen times the bit rate. For 60

wgm, it is simply done with the timer circuit in

F f 2. More sophisticated crystal-coptrolled
multi-speed clock circuits are available. f3j

Interface to RTTY Loop

Teat characters can be generated on your hard-
ware by interfacing its existing RTTY loog. This
is useful for testing purposes, A simple opto-
coupler circuit given in Fig. 3 will assure com-
Ele e 1isolation of the computer from high-voltage

Q0p8s.

Testing the UART Circuit

A short test program in BASIC and machine
language was written to check the hardware and
determine if the UART circuit is functioning pro-
perly. The machine language portion of the pro-
ram 1is stored in a REM statement. 4 Enter " the
ASIC Srogram listed in Table 1. Use the command
fO 0 100 %o load the machine language in Table 2.

In testing the program, use your RTTY .equig-
ment to send characters to the computer via the
interface. Each character should show up as a
number between O and 31. Aggroximately 100
characters must be sent before the display ap-
pears. The number corresponding to each character
will be discussed in the lookup table.

If the UART circuit checks, proceed with the
main program. If not, try to check the UART
interface with the simple test program.

A Sketch of the Main Program

The program used to operate the ZX80 as a
continuous RTTY receive disglay is outlined in
Fig. 4. The program structure is determined by
the need for the microprocessor primarily to

enerate the video signal for the dlsglay. All

he other functions must be accomplished during
the one ms video retrace. This can best be
appreciated by understanding the video generation
process.

Video Generation

Video is generated in the ZX80 by a combina-
tion of on-board hardware and software. The basic
technique 1is to glace the characters in a display
file and scan them to generate a video gignal.
The , process is explained in detail .in “"Micro-
ace/ZX80 Video Secrets Revealed”. 6{ These ma-
chine~language techniques are use 0o write a
video routine capable of displaying up to four
lines of text. ach cycle of the program gen-
erates one frame of video with a total time of 16
ms. To provide a continuous displa{ after each
frame, tge program loops back for the next <frame
after an appropriate retrace delay. Only if a
key closure is detected will the program exit to
the BASIC control program.

UART Read

As shown in Fig. 4 the end of the video
generation cycle is uased $or the UART read. Tha
?continued on next page



?ontinuous RTTY Reception on ghe ZX80
continued from previous page

is, the UAHRT 1s actually gulled every 16 ms to
see 1if a new character has een received. This
is faster than the characters are received (167 ms

tfor U wpm). Thus on most loops, the retrace
continues after the UAKT read cycle through the
normal time delay. The generation of the next

frame is then begun. If there is a new character
in the UART buffer, the program branches to the
right in Fig. 4. The receive character is trans-
ferred +to a register for processing and the UART
is reset.

Character Shift

Blank or shift character is the first determi-
nation made on the received character. Blank
character has a value of zero. This value simply
initiates a return to the video loop through he
normal time delay.

If t?e eceived character is figures (27) or
letters 515, then shifting is initiated through
separate routines. These routines change the
address of the first byte of tne lookup tab%e. If
we shifted to figures for example, this value
would be changed to the address o? the first byte
of the figures table. All incoming characters are
read from the figures table until a downshift is
received. This program does not unshift on space.

Lookup Table

All other characters represent data but must
be converte o the Sinclair character code to be
displayed. E?; The characters are listed in order
of their Baudot code value which simplifies the
lookup table. This makes th §irs character
blank (0) and the last letters ?31 . The table is
64 characters long. This includes all letters and
figures characters. The ordered arrangement of
the table allows indexed addressing instructions
to be used in the lookup program.

The table is a series of memory locations
whose contents are the Sinclair character codes of
the received Baudot characters. For example,
imagine the, tenth entry in the table to be the
character & {Baudot value 10). The entry in that
?emo§y location is 5% which is the Sinclair code

or R.

Display File

The display file for the ZX80 8,9 in this
program 1is restricted to four lines fo menory
conservation. It is filled with Blanks (Sinclair
code 0), so the initial display is a blank screen.
Received characters are simply placed in the dis-
%lay file durinﬁ the retrace period after lookup.

he display file program indexes to the next va-
cant display file adgress after each character is
received. At the end of the line, the file point-
er 1is indexed past the end-of-line character to
start a new line. The character delay assures
proper video timing after each new character is
received looked up and displayed.

Scroll Displa&

A scroll is initiated when the screen 1is
filled. The last three lines are moved u one
line and the last line is refilled with blanks.
The display pointer is reset and a display of new
characters is now on the last display line.

BASIC and Machine-Language Program Listings

The BASIC and machine—lan%uage rograms used
for continuous RTTY receive follow the same format
as the short UART test program stated earlier.
he mac?ine—language program is held in a long
280 byte) 1 REM stafement shown in Table 3. This
program is loaded after the BASIC gro ram is typed
into the computer by use of the GOTO TOO commahnd.
Load 25 to 30 bytes of the machine language each
time, being careful to verify program correctness.

BASIC Program Highlights

The BASIC program has two simple functions.
The double 1loop starting on line 10 fills the
display file with blanks. This file wmust be
created before the machine language video~genera-
tion routine is called to assure stable operation.
The POKE commands start on line 31. It sees that
the printing starts at the beginning of the dis-

play area. Once the video-genera
called, the remaining operations

guage unless a keypress (shift k
return to BASIC.

Hachine—Language Program Highlight

tion routine is
are machine lan-
ey) is used to

8

The machine—languaﬁe program functions have

been explained in an earlier secti
understanding the program, revie

on. To aid in
w Table 4. It

relates the main garts of the program from Fig. 4

to the actual listing in Table 5.
Suggestions for Improvements

This program and interface is
not contain many features. Some

basic and does
simple changes

the wuser might consider adding through a program
change include shift on space, carriage return and
word wraparound. In word wraparound, a new line is

started 1if a space occurs in th

e last 5 to 7

characters. Normally few words in the display are
split, but it is unavoidable for longer ones.

Other Speeds and Codes

More sophisticated hardware a
handle other speeds and codes. H
can be obtained by changing the U

nd sof tware can
igher baud rates
ART clock rate.

A different program can be devised to handle a

limited version of ASCII, such as
version of ASCII has all upper
which are compatible with ghe
capabilities of the ZX80. Changes
the UART to handle a 6-bit code,
new lookup table. No shift progra

Transmission from the Keyboard

ASCII 6. 10 This
case characters
limited display
require rewiring

as well as a
m is required.

Transmission from the keyboard in real time is

a possibility using this agproach.
ning, character lookup an

the UART's transmit buffer would
during the video retrace delay.
how to scan the ZX80 keyboard
Williamg . bogk, "Microace/zX80 Vi
vealed." L11T

Addendum

Keyboard scan~

output of new data to

have to be done
Suggestions on
are offered in
deo Secrets Re-

The following suggestions on program operation

were made by WIHLQ.

1. If you make an error during loading machine
code, enter any letter such as Q. This re-

turns to the command mode

softly, and you

can reload the machine language correctly.

2. Intiation of the display file in the BASIC

rogram (Table 3) could be
O FORI =1 To 160
20 PRINT "-";
30 NEXT I

3. The stability of the
enhanced by careful adj
time dela{ constants. Th
Normal delay at 16469
Shift delay at 16695
Character delay at 16673
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Data Communications

STD Packet Computing

I have written in the
work with the STD computers
from Ma Bell surplus (again, no further ones
available). These Z80 computers use the Zilog SIO
on a board made by MOSTEK.” Jon Bloom, KE3Z, took
one of these computers and has constructed a card
which allows them to enter the DPLL world of the
Vancouver and TAPR Terminal Node Controllers. Some
have written for schematics for this work and they

ast of packet radio
hat our club obtained

will be sent soon. Jon has completed the transmit
side and has been repeating with the box
successfully. I intend to = suppl receive

schematic, transmit schematic and hex gump of the
state machines and CWID PROMs. This is an
experimental thing. If you want to try it, Zilog
SIUs are inexaensive, ut add up the cost before
roceeding. e_ obtained these computers very
1nexpen81vel¥. If you did all this from scratch),
it might be better to go with the Vancouver TNC or
wait for TAPR or AMRAD PAD.
Level-3 Considerations

This month, we are all thinking about true
networking. What we have now is not a network, but
rather is about 250 segarate nodes that can packet
to each other if a medium exists. Possibly AMSAT
OSCAR 10 will §ive us a real good medium to use.
A network of terrestial nodes however is another
goal. That requires that we think about new is-
sues.

First, using the simple approach, what are the
groblems? Agsume that K8MMO, Dave is in Washing—
on DC and KA6M, Hank is in San Francisco. How do
I talk to Hank? I am in an area of about a dozen
pracketeers in rf range of each other. Hank has
about 40 packeteers in range of him. How do I

connect up with Hank. Specifically:
a. How do I know where Hank

is? Actually,

*Rte 2, Box 233B, Sterling, VA 22170

Conducted b
David W. Borden,® K8M

today he may not be in San Francisco, he may be in

Los
that
Francisco
for later pickup by Hank.

b.

%erminal Node
larger memory

com
exp
route

150
tion

Angeles.

c. Assume
required for this networking, where is it?
Controller or
computer?

d.

e.
middle of a connection?

L§vel 1,

if he is away
local I

We can simplify things by
a mailbox system on the 3a
area network will accept traffic

assuming
San

Do I establish virtual circuits all across
the country to Hank?
City and Kansas City-San Francisco?

Example
that
Do I allow implicit route selection

ter network controllers choose the route
S%t route selection (the users choose the

Washington-Kansas

some extra software is
In the
in some smarter

fthe

What happens when a node goes down in the

How do we recover?

To begin work on the standard we must first
review the layers:

or the physical control layer of the

International Organization for Standardiza-

model is:

the mechanical,

electrical,

functional and procedural characteristics to acti-
maintain and deactivate the physical link

vate,
between

the

DTE and the DCE."

Pau Rinaldo

WARI has drafted an AX.25 Level 1 definition which

has been circulated for comment.

A revision is to

be prepared in the near future.

model is:
which
blocks of

control (HDLC
AX.2
el 8273

ey

gpecifies

as various

The

Level 2, or the link control layer of the 1S9
the phiﬁical link control procedure

e
ata sent.

is the line-control procedure ¢
hardware chips implement it
Western Digital 193
latest description of A%.25 level 2 in
a paper by Terry Fox, WB4§

headers and trailers of
Higher-~level data ling
use

Zilog 8530,

EI, was presented at th
continued on next page
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Data Communications
(continued from previous page)

"Second ARRL Amateur Radio Computer Networking
Conference proceedings of whic are available
from ARRL Mg for $9.00 post paid.

Level 3, or the network control of the IS0
model is: 'the virtual circuits, logical circuits
or logical links" that connect network nodes.
Currently VADCG and TAPR TNC software implements a
connection and disconnection between two nodes.
Amateur Radio call siéns are used to identify the
nodes. The AX.25 proftocol is the defacto standard
that defines how to create and accept the required
data and control packets. We have chosen to
divide Level 3 into two sub-layers the local
network sub-layer, which is directiy above the
link level. his sub-layer is what is alread
coded and working AX.25 in both TAPR and VADCG
TNC boards. Directly above the local network
sub-layer is the internetwork sub-layer and that
is what needs definition and code.

Layer 4 of the IS0 model, the transport layer,
may or may not be required and will not be
discussed here.

In the study of Level 3, the internetwork sub-
layer, we have chosen to implement a connection
tyfe netyork (vice datagramsg and will follow the
cclTT ?International Telegraph and Telephone
Consultative Committee) X.25 level 3 protocol
having to do with virtual circuits. Thus, we have
narrowed the field a little, but much work needs
to be done.

Eric Scace, K5NA, has been involved deeply in
X.25 and is advising us on what X.25 is all about.
One  cannot deduce everything about X.25 by
reading the CCITT documents. A guide is required,
and Eric is our translator. He tells us what they
meant when they wrote whatever part of the proto-
col that we are looking at. Eric has jdentified
the following points of discussion that require
decision concerning Level 3, X.25:

a. Logical channel numbers are used in each
active virtual circuit. How should the range of
LCNs be handled?

b. Should we employ diagnostic packets?

¢. Are abbreviated or other forms of the
address field allowed? Currently the address
fields emploX amateur call signs and device
identifiers. X.25 address procedures require a
separate appendix.

d. The terms DTE and DCE as they pertain to
AX.25 use must be clearly defined.

e. The set of packet sequence numbers allowed

to cross the DTE-DC: interface is called the
window. Should we force the window size to two and
keep it simple?

f. Study of the 63 octet (byte) facility
field is required for route selection information.

8. Should internetworking with public data
nets be allowed? If so, how about hird garty
agreement enforcement? What about restrictions
against business use?

h. Should hunt groups be allowed for reaching
an authorized control point without caring which
one? How does all this relate to group addressing?

We shall be studying all these questions and
more and producing a draft standard for packeteers
to examine. ~ K8MMO.

Intercontinental Packet-Radio Tests Successful

At approximately 23:00 UTC on 27 Ma{, a suc-
cessful digital packet-radio QS0 was held between
Tom Clark, W3IWI in Maryland and Ian Ashley,
ZL1 AOX near Auckland, New Zealand on 28 MHz. This
13850-km path represents the longest distance yet
bridged using packet radio. Both stations were
using the Terminal WNode Controller (TNC? deve~
lope by the Tucson Amateur Packet Radio group
in  conjunction with home built S$-100, computers.
The Q80 wused frequency-shift keying (fskg tech-
niques at a data rate of 1200 bauds.

Although propogation conditiogs were, margi-
nal, data exchanges consisted of "beacon" trans-
missions and two-way connection acknowledgements
using the amateur AX.25 HDLC protocol; with this
protocol messages are sent regeatedly until they
are successfully acknowledged by the other sta-
tion.

Also participating in the test was Bob Dier-
sing, NSAHD in Corpus Christi, Texas; W3IWI
and NSAHD have held several successful packet
radio QS0 's. NSAHD monitored the beacon and
text transmissions from both W3IWI and ZL1AOQX.

W3IWI and Vernon Riportella, WA2LQQ, took
advantage of the Memorial Day holiday to try again
with ZL1A0X. This time we tried running at 600
bauds. W3IWI connected but had local QRM.
WA2LQQ's bigger signal won out, and Rip and Ian
went at it for an hour. In Washington, DC, K1HTV
and KA1GD were SWLing and copied packets from Ian.

1 three stations involved are affiliated
with AMSAT and have been experimenting with high~
speed digital transmissions in anticipation of
conducting similar activities with AMSAT~OSCAR 10
and with the AMSAT PACSAT packet-radio satellite
now being designed. - W3IWIL.
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