%

[; AMTOR MODE
CONTROL | Function Remarks
A . CaltARQ Fonowedby4bﬂustomakelsabalcode.r 91
8 CalFEC { \
¢ Break-in ARQ Only operates when in ARQ mode. ! : 3
[} QORT trom ARQ Only operates when in ARQ send. !
F Listen-ARQ To copy another ARQ signal. 3
X Clear butfer To clear any un-sent Input text.
R == - -~ Ty -y
“no copy”™, then the system b ; Y001 S ? “(‘; ;?: e T
determine if this is the requested repest, or an indication that Lo > i h 101 1010 :‘_":n
the repeat request #selfl was not copied. If A and B are human 001 Ot J ved 011 0110 fgue when
operators, they can usually sort out the confusion. 00t 1110 K { 101 1100  wpace
110 0101 L ) 110 1070 diges
011 100 [
R SR | o G e
¥ 1
*11 March Count, Brosdsands Drive, Goswort, . 0:0 HTD 3 (‘! 000 11 mm
own o
$There s no gencric name for 1 system, so the ASMC AMIO! s COM- m;‘ol L] 4 ’ 1% 0% Conuai t
od 10 Bvodd confinsion with commencial implementations of OCIR 476, 100 3019 S - p 110 00 Conrai 2
which use I7ade names such s Spector, Stor and Microtor, 111 030 : 4 $ 101 001 Conwoi 3
714 RADIO COMMUNICATION August 1878

Amtor, an improved
micr

by J. P. MARTINEZ, G3PLX*

echniques
FgLLOWIN(.j the application of vunv. ?;ﬂ” L .__

e
10 He Piuts oS

Mode Control Codes:

oper e

S AFR S ¢ -

radoteleprinter system. using ,

2D 00 ’ x;

#

The Amtor wstem opersus by sending )3
l“,ha,-muaun.m.bumu:‘w“,__"h
Voot dats. with the ac e

pmey % TR

"ESC | Mode Remarks
A AMTOR in STBY, will receive ARQ or FEC signais.
A RTTY Enters RTTY mode in RECEIVE.
) cwW Pr wtextneywﬂlw\dmooaﬁmmmm.
¢ retuming to receive between lottars.
Connects FSK modem direct 1o the tenmunal. There is NO @sCape
P L aed mmamom(bymmmmoﬁammw.
e ol

[ oerere

' Forces receved copy 10 leflershit.  (AMTOR. RTTY only)

Function Codes:

T S T

arises if the request for a repeat is
garbled or not copied as A doesn't
then know whether he is being told
“no copy” or has just missed the ac-
tual repeat. With human operators
such problems can ususally be
sorted out.

AMTOR works by sending
blocks of three standard teleprinter
characters at a time, as FSK data,
with acknowledgement signals com-
ing back from the receive station in
the same manner. The miscopy pro-
blem is overcome by using two cod-
ed signals called Control 1 and
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l AMTOR modes — and the original RadCom article

Control 2. When the receiving sta-
tion is copying OK, he
acknowledges with Control 1 and
Control 2 signals sent alternately
after each block, and if an error is
detected, he repeats the same con-
trol signal as last time. Thus if A
sends a repeat request, B does just
that (or if B receives an error the
same happens) until a perfect copy
has been made.

With voice communication, er-
rors are recogniseable by human
operators, except those which the
human ear can misinterpret, such as

the classic of “send reinforcements,
we are going to advance’ becoming
“send three and fourpence we are
going to a dance'’!

In an RTTY system, the possible
number of errors is limited by the 32
characters used, these being obtain-
ed by using all the combinations of
the five elements of the Baudot
Code. With AMTOR, seven data
elements are used, giving a possible
128 combinations, so that if only 32
are valid, reception of any of the
others must be due to an error. The
codes used out of these 128 com-
binations were specially selected to
minimise errors, by choosing only
those which had three ‘0" and four
‘1’ elements, making error detection
by the MPU reasonably easy.

Combinations

There are in fact 35 possible
combinations using this rule — of
the remaining three, one isused as a
repeat request character, known as
the "RQ" character, one is an idle
character, known as "beta”, and the -
third, “alpha”, is also idle but also
has a special control function.

Once A has finished his
message, the QSO has to reverse
direction, but such that both stations
do not try and send at the same time.
With AMTOR, when B wants to start
a message, he stops sending Con-
trols 1 & 2, and instead sends Con-
trol 3. When A receives this he
sends a block consisting of beta,
alpha, beta. When this is copied by
B, B changes to transmitting blocks,
and receiving control codes. The
timing of all this is quite critical,
and readers are referred to the
original article (Radcom, August
1979) if they are interested. Also,
because of the small time delay bet-
ween sending and transmitting,
there is a practical limit on the
distances that can be covered with
AMTOR, depending on your exact
RX/TX and its changeover delay.

Because of the error detection
and correction used, the system is
much more reliable than ordinary
RTTY, in fact very much more
reliable.

Synchronisation

Obviously this is required to
maintain the accurate timing need-
ed, and is achieved using a series of
sync blocks sent by the master (sta-
tion A) until the slave (station B) has





