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SPECTOR 2

K. W, Newson,
B.Sc(Hons)

Summary SPECTOR (Single Path
Error Correcting Telegraphy Ower
Radic} is the Marconi equipment
which meets CCIR Recommenda-
tion 476 for the clir-::rt—prim;ing
marine telex service, The equip-
ment operates in either the automa-
tic repetition request (ARCQY) mode
or one of two forward error correcs
tion (Fec) modes and can sclec-
tively call similar equipment over
h.f radio cireuits. 1t incorporates an
aptional frequency shift key mod-
wlator and demodulator so that the
transmitting and receiving cquip-
ment is simplified, In addition, con-
trol signals for the radio equipment
are provided to enable an integrated
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system to be assembled casily,
SPECTOR?2 superiedes provious
equipment  and incorporates a
microprocessor and other modern
techniques, lis use is sufficiently
simple lor it o be fitted to small
ships which have no radio operator,
Here it gives an automatic telex
rcl'::i\r'jng and sermi-automatic send-
ing facility utilizing a store and for-
ward operating principle, It s

equally suitable as a direct interface
between a radio operator’s tele-
printer and a shore station, and
into  a sophisticated
automatic  message-handling  sys-
tem is facilitated by its  serial
remote-control capability.

inlegration

Introduction

Since the mtroduction by Marconi
Communication  Systems  of  the
SPECTOR equipment Type U2221
some eight years ago, the replacement
ol hand morse circuits for radio com-
munication between ships and coast
stations has proceeded rapidly. Hun-
dreds of Marconi SPECTORs are
installed in ships the world over.
SPECTOR equipment has also been
supplied for totally land-based tele-
printer point-to-point circuits using h.f
radio. The use of SPECTOR reduces
the number of errors introduced into
the transmitted text by the effects of
interference and fading on the radio

circuit. Thus messages can be trans-
mitted from or e a ship without the
intervention of a radio operator, and
are of adequate quality for a connec-
tiom directly into of from an interna-
tional telex network.

The cscalating demand lor cquip-
ment, and the need to be able to
accommaodate  relinements 1o the
aperating  principles, inidated  the
design of the new version of SPEC-
TOR, designated SPECTOR 2, Type
L2231, which incorporates micro-
processor control, It is designed to
have a comprehensive inter-working
capability with its predecessor and
with equipment by other manufactur-

complies  with CCIR
Recommendation 476 for the direct-
printing marine telex service. Some of
the detailed refinements incorporated
may apply only 1o a system with a
SPECTOR 2 at each end.

ers  which

The teleprinter interface
Land-based teleprinter traflic is hand-
led wsing a 5-unit I'TA 2 code (Interna-
tiomal Telegraph Alphabet No.2) at a
data rate of 3 bawud, The H-unit code
is usually used in asynchronous for-
mat, using a |-bit start elementand a |
or [3-hit stop element. For transmis-
sion over short distances the polarities,
voltages and load resistance to be used
are to COITT Recommendation Y28,
which is often loosely referred to as a
6-0-6%  signal.  For long-distance
direct-lime communications, a high-
voltage double-current signal is often
used, such as ZH0V at 20mA, and the
UK polarity convention is the same as
for V2B Alternative voltage, current
and polarity standards exist, most of
which can be accommodated by
SPECTOR 2.

The radio interface

When data transmission takes place
over audio quality lines or h.f radio, as
is the case with the radio side of
SPECTOR 2, a common practice is o
convert to a frequency shilft keyed tone
(Ls.k), using a modulator. The higher
frequency tone or B signal corresponds
to a space, and the lower or Y signal to
a mark.

H.F radio communication is charac-
terized by variation of the received
signal with ionospheric conditions and
there are many cawvses of such varia-
tioms, Long-distance propagation may
involve several ionospheric rellections,
cach h:wing a different path length, A
propagation delay of nearly 30ms is
encountiered on a path length of 5,000
miles and i the received signal is a
combination of signals which have
come via different routes, multipath
distortion of up to a few milliseconds
results. Although the effect is minim-
ized by using the maximum allowable
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Fig, l. SPECTOR 2

frequency for a particular route, it is
desirable to have the data bit length
ol less than [Oms, which corresponds
toa 100 haud data rate.

Another aspect of this problem is
that propagation conditions may not
be the same for signals differing in fre-
quency by only a few hundred Hz, giv-
ing rise to selective lading. One solu-
restrict the bandwidth
oeeupied by the radio signal, and here
the 5.k modulator in SPECTOR 2
meets the requirements of CCIR
Recommendation 476 in
1 70Hz shilt {£85Hz].

The techniques used in SPECTOR
2 to reduce the effects of fading are
essentially based on the use of an
crror-detecting code and repeating a

tion 15 o

LIEZiIIE al

character ata later time. There are two
distinct modes in which the SPEC-
TOR 2 passes traflic over the radio
path. One is forward error correction
(fe.c) in which cach character 15 sent
twice, the repeated character being
spaced from the direct one by inter-
leaving four other characters. The
other 1s ARC) mode, in which charac-
ters are transmitted in blocks of three
and each block is repeated until i is
received without a detected error. In
order to maintain the character trans-
mission rate over the radio link equi-
valent to that from the teleprinter,
notwithstanding either sending each
character twice {in Le.c mode) or paus-
ing for a response to each transmission
(in ARCY mode), 100 baud keying is
used in synchronous mode, A J-unis
redundant code is used which permits
detection of single-bit errors. The
codes for the S-unit characters and
controls all have a net $:3 space-1o-
mark ratio.

F.E.C mode

F.E.C, a collective broadcast mode of

operation  (CCIR - Recommendation
476, Mode B), does not require a
return path and 15 particularly useful
for sending messages to a ship which
either is not permitted to use its trans-

mitter or cannot because 1t 15 out of

seTvice,

A SPECTOR 2 receiving tralfic in
f.e.c mode tests each code received in
the DX (direct) position for a $48:3Y
ratio, rejecting the character if the ratio
isincorrect, Five periods later the same
the RX
(repeat) position and tested for a 4:3
ratio. If the ratie is not correct, the
character stored from the DX pusitlt:m
is output to the teleprinter, If the DX
character was not stored because its
ratio was also in error, an error symbol
15 output. Additionally, before a cor-

character s received n

rect BX character is output, it 15 come-
pared with the stored (and therefore
correct ratio) DX character and, it dif-
ferent, an error symbol is printed
instead of the RX character, This may
ovcur with multiple bit errors; The
definition of the DX and B3 positions
15 provided by phasing signals, These
are emitted as a preamble w the mes-
sage by a SPECTOR 2 calling in fe.c
miode.

Toallow a SPECTOR 2 equipment
to peceive at least some of a long broad-
cast message in Le.c mode, of which i

has missed the preamble, four pairs of

phasing  signals are automatically
mserted by the sending SPECTOR 2
alter every 96 traflic characters (i.e.
every [3.44s). A receiving SPECTOR
2 can establish phase on these signals
and, following a carriage return or line
fred signal, will output the remainder

of the message w the teleprinter. In
addition, any pauses in the input from
the teleprinter to a sending SPECTOR
2 are automatically filled with phasing
pairs,

Under conditions of severe fading or
signal interruption, random  noisc
received by SPECTOR 2 will be inter-
preted as comprising some characters
having a correct 4B:3Y ratio. A receiv-
ing SPECTOR 2 in Lee mode counts
all the characters and separately
counts  those without Il the
character count reaches 64 before 20
characters without errors have been
received, the SPECTOR 2 will revert
to standby.

Whilst a message 15 unmutilated by
error bursts of up to 280ms duration,
two single errors affecting the DX and
BX positions of the same character
result in the printing of an error sym-
baol,

EErrar.

Selective f.e.c mode

The intention of sending a message in
this mode is w restrict its reception to
the equipment having a specific call-
sign, but where acknowledgement of
receipt of the message is not possible, A
phasing preamble of 64 pairs of signals
is transmitted, as for the collective
(non-selective)  Lec mode  already
deseribed. However, there next follows
a transmission of the 4-character call-
code delimited by an idle service
information signal. This sequence s
repeated 16 times. As a security meas-
ure, this sequence and all subsequent
trallic characters are emitted in a
3B:4Y  ratio, inverted, Conse-
quently, any SPECTOR equipment
which has not pecognized its own call-
code (inverted) will interpret cach
character as having an error and will
revert o standby when the prescribed
count 15 exceeded. o make
unauthorized reception more difficult,
the traffic pauscs are filled with single
idle service information signals instead
of the pairs used in collective fe.c mode
te facilitate phasing,

The receiving SPECTOR  which
detects its own call code (inverted)
inverts. all  subsequent  characters
belure testing for errors and decoding
to ITA 2 signals.

1.e

Crror

ARQ mode

ARG is the prime mode ol operation
for this type of equipment and requires
a return radio path so that the antoma-
Lic repeal requesls can Faee pilssrd 1oy the



sending  station. The ARQ  trans-
mitfreceive has to take
account of the propagation time over
the radio path between the two sta-
tions, and the delay of the equipment
in switching {rom receive to transmit,

Eejuence

[t i necessary w activate the transmit-
ter after the receiver has been muted
and, il common-antenna working is
employed, to change over the antenna
switch. With modern equipment and
solid-state switching this can be done
very rapidly, but older equipment is
slower. SPECTOR 2 caters for these
variations by enabling the switching
delay to be preset to between 0 and
20ms. The transmit command is gen-
erated in advance of the emission of
data from SPECTOR 2 by this preset
duration, With the delay set to 15ms, a
propagation delay of 70ms can he
accommodated which corresponds o a
path length of approximately half the
circumference of the earth which, for
the majority of radio circuits, is adequ-
ate.

ARQ) phasing

The station that initiates the call is
termed the master station, and the cal-
led station beoomes the slave. This
relationship remains unchanged until
the circult 18 cleared, regardless of
which station at any given time is the
Information Sending Station  (155)
and which the Information Receiving
Station (IRS). The master controls the
timing of the circuit through  the
exchange,

Initially, the master station assumes
the role of 188 and transmits the call-
codde of the required station, On recog-
nizing its own call code 1o an incoming
phasing sequence, the selected station
assumes the role of a slave TRS. The
IRS aligns its element synchronization
and character phasing to the received
signal and then returns a control signal
to the master station, The master sta-
tion then aligns its iming circuits with
the incoming control signal characters,
and sends the first block of three traffic
characters.

ARQ) traffic

When the IRS has received a block
without error it transmits the control
signal necessary to call the next block.
However, if Block | is received mati-
lated, the IRS requests a repeat. L s
also possible for reception of the con-
trol signals by the IS5 1w be mutilated
and in this case the IS5 transmits a
Wock of three special characters, The
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Fig. 2. View with covers removed

phasing IRS must now repeat its pre-
vious control signal. This sequence
permils correct transmission of a mes-
sage, despite errors introduced in the
radio path in cither direction.

During temporary gaps in traflic the
[55 continues to send blocks of three
characters, the gaps being filled with

idle service information characters.

, The IRS responds with control signals

exactly the same as for trallic, but no
signal is output to the TRS teleprinter,

The Over sequence
A very uselul leature of the equipment

is the ability to change the direction of

communication from either the IRS or
ISS‘, Whl’lhl']' a master or a slave sca-
tion, The OVER control is on the front
panecl, but at an I55 it is possible w
a.f'hiL"'-'L' Lhﬂ.' Sdimne I't'S-ull IJ‘}" [}"F]'i.l'.lg A
particular sequence on the teleprinter.

The Answerback sequence

Teleprinter operators on line circuins
will be familiar with the WRU {Who
are vou? ] sequence, which i.n[u:]':r{:gat:*s
the distant teleprinter and obtains an
automatic response giving the distan
teleprinter’s identification code, Using
a radio path, the operator causes his
teleprinter to send traflic information
combinations 30 and 4 (commonly
known as Figs. D). SPECTOR 2 sends
these characters as traffic, but at the
IRS it initiates an over sequence and
actuates the teleprinter answerback
code generator. After the changeover
and the completion of the transmission
ol the answer-back code, a second over
sequence is automatically initiated so

that the status of both stations is re-
instated,

Rephasing

When reception of information blocks
or of control signals is continuously
mutilated, the equipment reverts to
standby status after 32 cycles (of
430ms) of continuons repetition, The
master station immediately mitiages
rephasing by sending the slave's call
code, trying o cstablish phase, but if
unsuccessiul the master station reveris
to standby status. If, at the time of
losing phase, the slave station was the
IRS, successful rephasing will be fol-
lowed immediately by the same control
signal as was last sent before phase was
lost, This avoids loss of a traflic block
on resumption of communication.

A master station with IRS status,
when loss of phase occurs, will initiate
an over sequence as soon as phase is
re-cstablished.

An IS5 which wishes (o terminate
the established circuit sends the ‘end of
communication’ signal. (n receipt of
the appropriate control signals indicat-
ing unmutilated reception, the 155
reverts to standby status, If, after four
transmissions, no control signal has
been received, the 185 sull reverts to
standby status,

Integration with
associated equipment
Figure 3 shows SPECTOR 2 diag-
ramatically and the way in which it is
integrated with a basic radio system.
The traffic buffer store receives the
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Fig. 3. Simplified functional diaggram

J-unit start-stop characters from the
sending teleprinter. The store full con-
trol 15 used to stop the teleprinter out-
put when necessary, As the message is
read out from this store it is analysed
for the presence of special control
characters. These arc operated upon as
necessary, indicated by the rectangle
labelled *Mode and Status Control and
Scquencer’ in figure 3. A further input
tor this function comes from the front
panel controls {c.g Over and Standby).
From the front panel it is also possible
e specily a selective call-sign, which
generates a special sequence of charac-
ters. The sequence of characters pro-
duced as a result ol front panel opera-
tions are combined with the traffic in
the appropriate positions as symbaol-
ized by the block labelled ‘Combine’ in
figure 3. The 7-unit code resulting from
the conversion of 5-unit traffic charac-
ters and the control Sequences just
mentioned, leaves SPECTOR 2 and
modulates the radio transmitter.

The 7-unit code demodulated from
the received radie  signal  passes
through the error detection function
and, character se-
quences affect the control of SPEC-
TOR 2, The remainder are converted
to 3-unit start-stop format and may be
printed by a receiving teleprinter,

The Transmitter Ready control line
goes active 450ms before a message is
emitted by the SPECTOR 2. This
enables the transmitter to be in a state
where it can rapidly be activated by the
Transmit control line, The Transmit
output is active for an adjustable time

again, certain

between 0 and 20ms before data is out-
put in ARC mode, as described above,
where transmission and reception
cycles occur every 430ms. This control
also de-activates the transmitter and
de-mutes the receiver at the appropri-
ate reception times.

It is common practice for ships to
work in AR mode using a two-
frequency simplex operation, The two
frequencies, one for receiving and the
other for transmitting, are usually in
the same waveband. Simplex is neces-
sary because of the low attenuation
achievable between the transmit and
receive antennas on a ship, which often
makes the transmitter noise cutput at
the frequency  intolerable
unless the transmitter is de-activated,

Adacility is included in SPECTOR 2
which enables it to recognize a Chan-
nel Free signal, described later, or its
call sign and o produce a Stop Scan
control signal. This is used to inhibit
further scanning of a receiver which
has the capability to be programmed to
sequence through a number of radio
channels until the required signal is
detected by the SPECTOR 2,

All the functions described are con-
trolled by a microprocessor interpret-
ing programmed instructions,

receive

Call signs

All SPECTOR 2 cquipment requires a
call sign to be allocated to it unless its
use is restricted to collective Le.c mode.
The equivalent call code is stored in a
fusible link PROM (FLF). The call
signs are 3, 4 or 5-digit numbers. In

SPECTOR 2, 3-digit numbers are
applicable only in ARQ mode, The
100,000 different 5-digit call signs arc
converted to 4-letter combinations as
well as the 10,000 4-digit oncs, When
an equipment makes a call in ARG
mode the call code is transmitted in two
blocks of three characters, the gap fl-
lers being service information signals,
In the Lec mode, the four call-code
letters are transmitted sequentially,
each 4-letter call code being separated
bw an idle service information signal,

An additional facility offered by
SPECTOR 2 in the fe.c mode is the
use of additional group call signs. As
an example, each ship in a fleet would
have an individual call sign, but all
may additionally have a common
group call sign cnabling them w be
contacted simultaneously, yet still
providing protection against reception
by unaddressed equipment, SPEC-
TOR 2 caters for two 4 or S-digit group
call sign numbers in addition w the
individual three, four or five-digit call
slgm.

‘Break-in’ and ‘Save’ facilities
Further new facilitics available in
SPECTOR 2 are and
‘Bave’.

The break-in facility is effective in any
operating mode of SPECTOR 2 and is
uselul when there is a requirement to send
an urgent message whilst a message of
lower priority is already being transmit-
tedd, some or all of which will be in the
main traffic bufler store at the time,
Transmission of that message is inter-

‘Break-in’
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Fig. 4. Simplified block diagram showing options

rupted, the remainder being retained
without loss of characters, and the con-
tents of the 37-character break-in buffer
store is transmitted, followed by any mes-
sage from the teleprinter. Following de-
selection of break-in, transmission of the
kvwer priority message continues,

The save facility, when selected,
enables the transmission of a message

from the main traffic buffer store non-
destructively, so that the same mes-
sages can be sent later to another sta-
tion, or repeated to the same station
where necessary,

The equipment
The cquipment comprises two essen-
tial assemblics, together with a power
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supply unit. These are the front pancl
assembly, with its control buttons and
indicators, and the error detection and
correction  (e.d.e) board. Figure 4
shows these two in the centre and also
the interfacing options which can be
incorporated in the SPECTOR 2. The
high-level intetface unit (h.1.3), with its
associated protected multiple voliage
telegraph power supply unit, enables
the various keying voltage standards
mentioned carlicr to be interfaced. The
maodulator and demodulator are com-
bined into one modem printed-circuit
board, and they convert the 7-unit V28
signal to 5.k and vice versa.

EDC board

From the description of the traffic
sequences involved in ARD mode,
coupled with the assumption that
further refinements to the operating
procedures will be adopted in the
futare, it will be obvious that a micra-
processor design with its program con-
trol fulfils the requirements. The pro-
cessor selected was the Z80, Figure 5
shows the essential component conlig-
uration. A high-stability  clock
generator s used o maintain the
F-unit 100 baud data rate accurately.
Two counter timer circuits [(CTC)

Hie E RAM !'-u;lhl- liske
EPi {Up 1o VEKEyias IUp 1o 5 KErytes| {32 bytes)
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Fig. 5. EDC board
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Table 1: Fusible link PROM byte assignment

Byte number  Assignment

0 Number of blocks in coded station call-sign (1 or 2)

12,3, Swation call-sign in coded form, one byte per alphabetic
character, (hased on ITA No.2 code)

3 Dielimition of error r.].-'rrll.'u:l] Lo b ].!I'i:l’llt‘.‘d (based on ITA
No. 2 code)

6 Selection of occurrences to initiate the alarm

i Teleprinter mode {(hall or full duplex)

8 Transmit signal delay time (0~20ms)

a9, 10,11, 12 2-hlock group call-code No. 1 {same lorm as station
call-sign)

13, 14, 15, 16 2-block group call-code No. 2 {same form as station
call-sign)

17 Buffer store capacity

provide the transmit and receive tim-
ing, the receive phasing and the ele-
ment  synchronization uming  func-
tions. A serial input/output interface
controller (S10)) handles the 5-unit
start-stop teleprinter signals and the
serial interface to the front control
panel. Two parallel inputfoutput inter-
face controllers (PICY)  handle the
J-unit transmitter and receiver data
and the many control inputs. All such
signals which leave the equipment are
converted to V28 signal levels w pro-
vide noise immunity, The memory
devices comprise up to 16 Kbytes in
EPROMS containing the system prog-
ram, up to 5 Kbytes in RAMs which
store variables and [orm the traflic bul-
fer store, and 32 byte FLP containing
the various customer options (refer to
Table 1 for a list). Several loop round

test switches have been included to aid

fault  isolation  and  these will  be

described later.

Control panel circuit

To minimize the inter-unit wiring, as
weell as to make the front panel remov-
able for a remotely controlled equip-
ment, changes in the control panel
switch positions and indications are
communicated 0 and from the ed.c
board in a serial data format at V28
voltage levels. A universal asynchron-
ous receiverftransmitter (UART) s
used to provide the scnal-to-parallel
interface.  The  momentary-action
switches set latches which are regu-
larly polled, and double-key operation
is prevented. The Led indicators are
driven via buffers from latch outputs,

Modem circuits

The three alternative standard centre
[requencies of 1500, 1700 or [900Hz
are selectable by simple link changing.
Sinee the modem is designed o simp-
lity the requirements of the radio
equipment, elaborate transmat hilter-
ing is included tw minimize the
unwanted output spectrum and to
improve the normal receiver i selec-
tivity. These provisions help consider-
ably when radio channcls at 300Hz
spacing are used. For the demodulator,
the choice between a discriminator and
a shide-back detector resulted in the
former being used for simplicity. At the
170Hz shift used, there is a negligible
performance difference under practical
selective fading conditions,

Referring o Ggure 6, the two lilth-
order equal ripple delay band-pass fil-
ters are identical and centred on
S100Hz. The 5.k generawr produces
its £85Hz signal centred on 5100Hz,
By down conversion, using one of three
local  oscillator  frequencies  derived
from  the crystal  oscillator  clock
generator, the three alternative cutput
centre frequencies are produced. A
lovw-pass filter removes the unwanted
upper sideband at 8300Hz (for | 700Hz
output) and reduces any other spuri-
ous signals above 3kHz. The output is
converted to G00L balanced for output
te the transmitter drive. Solid-state
switches are provided for a loop-round
test. The signal from the radio receiver
is converted [rom 6000} balanced to
sil!gf:f-rlldtd and up-rr.:n\'r.rll::d i
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Fig. 6. Modem Mock diagram



3100Hz using the same local oscillator
frequency as the downconverter. An
amplificr, rectifier and comparator cir-
cuit are used to lluminate a VALID
Le.d when the signal amplitude is large
cnough to be successfully  demod-
ulated, After the discriminator, the
output is converted to V28 levels for
connection to the ed.c board. A drive
to two B and Y tone indicating Le.ds is
also provided. As a monitor, head-
phones may be plugged in to listen o
the audio signal from the receiver.

High-level interface and power
supply unit

The high level interface (h.li} unit
contains two circuits for Lunvm{:ing
high-voltage telegraph signals 1o V28
levels, with links which can easily be
u::]mlagr.r_i to permit operation on double
orsingle-current circuits, and w accept
single-current voltages of either polar-
ity over a wide voltage range. The cir-
cuits switch at generally accepted
threshold levels and introduce neglig-
ible  telegraph distortion,  Opto-
isolating devices eliminate any con-
dueted interference between the high-
level  signalling  voltages and  the
SPECTOR 2 circuits. Two similar cir-
cuits are provided for conversion in the
opposite direction. Reference to figure
4 will show the possible functonal
locations of these four interface cir-
cuits,

An optional addition to the power
supply unit {p.s.u) contains the com-
ponents required to power the high-
level output interfaces. Wire links can
easily be changed to provide the vari-
ous supply voltage options and to
select internal or external supply, with
or without additional short-circuit pro-
tection, Also in the ps.u is a relay
which can loop round the T-unit high-
level signals for test purposes.

The main p.s.ufunction is to provide
a closely controlled + 5V supply (at up
to 3A when extension circuifs are pow-
ered from it), a 212V 250mA supply,
predominantly for the many V28 inter-
[ace circuits, an unstabilized dual
polarity supply for the modem (which
has on-board stabilization) and a.c
supplies to the high-level telegraph
supply mentioned above. To minimize
the heat dissipation, a switching reg-
ulator is used o stabilize the 3V sup-
ply. Remote voltage sensing, current
fold-back short-circuit protection and
excess-voltage crowbar protection are
incorporated.

Front panel
Considerable thought has been given
o the la}'uul and appearance of the

fromt panecl and to the selection of

pushbutton switches for reliability and
convenicnee  of wse.  The
keypad, used to sct up the call-sign, is
placed on the right-hand side and
arranged in an easy-to-use 3 %4 array,
including the associated CLEAR and
ENTER keys. The call-sign display is
immediately above it. The three most
frequently used pushbuttons, namely
MUTE ALARM, CALL and
STANDBY are emphasized by making
them wider than the others. All the
pushbuttons {excluding those forming
the keypad) incorporate led indi-
cators, The test function switch, the
monitor socket and B, ¥ tone indi-
cators are mounted on the lefi-hand
side, on the front panel of the ps.u,
Also on the p.sau front panel is the
mains switch, neon indicator and fuse,
These remain part of the r.quip-ma:nl
when the controlling front panel is
maounted separately in remote-control
SILUALIONS,

numeric

SPECTORZ 5u

Fault location

The aim of the design was to establish
whether the fault is in SPECTOR 2
and su hsm;utﬂnti}r toy enahble the fauli to
be traced easily 1o a replaceable unit. A
number of the loop-round facilities
have alrﬂ.’ld}' had a briel mention and
reference to Table 2 will show the fune-
tions of all the test modes. For checks
on the input from the radio receiver,
the B, ¥ and VALID indicators are
provided, in addition to the headphone
monitor socket. If a failure of the e.d.c
board occurs it is possible, inoan
emergency, to use the Direct Tx test
mode and transmit the 3-unit start-
stop code directly. A hardware gating
circuit provides this ink on the ed.c
board {figure 5.

Conclusions

The microprocessor design has led o a
considerable redection in the number
of components required o perform the
specified funcuons, which in torn has
reduced the number of units and the
size of the equipment. The functional

_Table 2: Integral test facilities

Test mode

selected Funetion

Y Causes a steady V28 signal of positve polarity, If a
modem is fitted this will generate the higher frequency
tone of the two tones, IF a high-level interface is fitted that
will produce a steady positive polarity (ie, B0V, but
customizing links permit alternatives), Transmit control
line is active,

B Causes the opposite polarity to that of ¥ or, if a modem is

fitted, the lower fn:qutn{:}' torne,

Direct T'x

The ITA No, 2 to 7-unit code conversion and the error

detection is bypassed. Teleprinter data is connected
directly to the Tx/Rx data. Transmit and Stop Scan control

lines are active.

As for Dhrect Tx but with Transmit control line inactive,

The teleprinter output is looped to its input at TTL levels

for confirmation of the external wiring and the V28/TTL
conversion circuits, Where a high-level interface is used

A sum-check on the contents of the EPROMS, a RAM

ratically carried out, giving error code indications if a
fault is detected. An onfoll test of all front panel indicators

Direct Rx

Normal Normal operation,

Test |
this is also included in the loop.

Test 2
read{write test and an S10 loop-round test are auto-
is also performed,

Test 3

If a high-level interface is fitted, the Tx/Rx data (7-unit)

is looped round by a relay at the high-voltage level or, il a
modem is fitted, the 5.k signal is looped round. A
successful test is indicated, as in Test 2, by all the panel

indicators flashing,
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part of the equipment, excluding the
p.sau, is totally incorporated in the
eal.e board and the front panel asscm-
bly, which compares with 14 plug-in
printed circuit cards for its predeces-
sor, Extra operational leatures have
been included and the versatility pro-
vided by soditware control  enables
equipment e be modified by replacing

Muwmber 3

only the EPROMs should some ather
new facility be required, The extension
facilitics of the eadde board and the
space provided for an exira plug-in
p-c-by will permit adaptation o some
luture system requirement involving
extra hardware,

The achievements are thus flexibil-
ity, smaller size, modern appearance,

mmproved  reliabality and  additional
up:'raljunul lacilities, including fauli-
lncation aids.

The equipment should make an
cffective contribution to the modermi-
ration of the international marine telex
service and 1o other similar applica-
Lans,

RESUME

SPECTOR de rﬂdhn-li‘lf‘-grﬂph'if‘
Mo CIET It e Correciion u|_||g||'|1u|_i.-__|u1- des
vereursi est Pappared] de Marconi qui répond &
la recommandaton CCITR 476 concernant e
service Elen maritime & impression directe, Ce
s!.'sﬂ'lm' fotic Lidaine st wn nll-d:' .-\R(,‘! A=
matiggue ou selon Mun des deus modes de fec

(=ystime

[correction directe des erreurs), oo systime
premet appel séfectil d apparcils similaires sur
les voies rudio HLF. 11 coiipairie un modduliateur
par diéplacement de fiéguence et un démod-
ulateur eptmnels qui simplifient 'émctteur ot e
rivepleur. En ootre, des signaus de commandse

sunt fournis pour les apparcils radio gui permet- |

tent d'assembler un systéme incfgre,
APECTOR 2 qui eomporte un micrnoress
senr el d autres technologies modernes, rem-
p|.nl.r uzi uup]:law'u |r|||=. Nk, Slmp|r~ e fesme-
tonaement, peunt cire installé sur des J_'u,-|,i|,>
navires n'embarquant pas d operateur radio, 11
lomctionne aulomatiguement en réception tilex
vl "J'I.'IIIi-lul.d.ll‘l'l.ﬂ.li.l’;“l'll‘l!'r!l en emission selon e
principe ‘enregistrement ot emission’, On it
tgilernent Futiliser comme interface directe
entee e seléimprimenr d'un spérateur radio e
une staeion & verre. Dhe plis; aon intdgration i un
sysitme d acheminement avtomatigue des mes-
sages de conception avancée est facilitée par la
presence d une télecommande en série,
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ZUSAMMENFASSUNG
SPECTOR - Single Math Evror Corvecting Tele-
graphy  Ower Raddio [ Eimwrg-Fehler-
berichtigungsielegrafic dber Funkstrecke) von
Mareons vatspricht der CCLR- Empdehlung 476
fir Bordielex mit Dhrekiausdeuck, Das Gerdn
arbestel entwedes  mil autoanatischer  Wader-
Iolungsaniorderung (AR ader mit ciner van
Duarchlais-Fehlerkorrekturbetriebsarien
[foeoc] wnd istin der Lage, Ghnliche Geriioe baer
HF-Funikkreise selekiy aulzurufen. Ein wahl-
weiser  Fregpuene-Umtast-Modulor— und
Demoduliator vervinfacht die HF=Funksende
und=emplangsgerite. Zur leichien  Ersteliung
vines  integncrten Systems  sind - awlerdem
Seeuersignale Mr dic dazogebdoigen Funkgerite
vorgesehen.
SPECTOR 2
u;|v|'i4'llv|'n Namen bekannte, Gerite und enihéli
vinen  Mikroprozessor sowic weltere moderne
Technik. Betrich istdabed cinfach genug, umden
Einbau in kleine, lunkerlose Schifle 2o geseatien,
iII I'JE'IIE'I'I HJII. ]I. ureler .'1JI'¢\'I.'IK!HT.|“ !‘il“'! ﬁl:ll'l.L]H'r'

Wl

eraeizt frithere, unter  dem

und  Dirchlalibetriebaprinzeps,  cine auto-
matische Telexsemplangsmiglichkeil sowie cime
halbautomartische Sendemiglichkeit ergiba, Dias
Gierdt cignet sich ghetchermalen als unmiciel-
bare Schmitscelle ewischen dem Fernschireiber
dies K ankers und der Kistenstaton, wobeidee in
Rethe geschalteten  Fermsteuerungsmémglch-
keiten aulierdem die Tntegration inein rechnisch
hochgezichienss  auswmatisches  Nachrichoen-

verarbreitungsayatem grstatien,

RESUMEMN

EFSPFECTOR™ (Telegralia o ompdas radioclic-
trivas correctora de errores de travectoria dnica)
3 ¢l eqquipo de Marconi que satisface la Reoom-
endacion 476 del Comite Consultive Interna-
cional de Radivcomunicaciones (COTR) prarit el
sepvicio de ielex marinmo por smpresadn dirccea,
El voquipo opera, va sea en virtud del modao a
prtcion de repeticiin automitica (AR o pa
uwd e los dos modas de cormecciin directa de
vreeres, v pucds lamar seleciivamenic aviuipos
anilogos por citcaitos de radiocomunicacsin de
ala frecuencia. Incorpora un modulador v
desmodislador para la |nu||.||.1u]ur.i|'|n el cambio
de frecurncsa optativa, de suerte que los equipoes
e transmsidn v recepoion se simplifican. Se
suministran, ademyis, sefiales de control pars el
erpuipes radioelécirico gue perinite ¢ Reil mon-
nage de un sistenta intogredeo.

ENSPECTOR 2 reemplaza @ equipos anteriores
e Aneorpora un microsistemaizador v oras rie-
mecas modernas, Su empleo s o suficientemente
sencilin como para adaprarse a embarcaciones
prrpienas gue no Benen epesador de radio. Aqui
praporciona una instalacin aotomaten para la
|’l.1'|.']bl|."||"m e tidex ¥ R SCMEL LTl jrara la
transmision, ubibizando on prinn;ipiu rrpq,-|a.|.i1.|.|
de almacenamiento ¥ cetransmnision. Fs igual-
mente adecuado comes wna inlereonesion direena
chtre b l.i'l.i'i.l:l!l.rll.‘ﬂllr del ciperindor de radio ¥

UThiL CELACTON CORECTA, ¥ oM IECETRCION o0 wi
miensaje antomiitico sidisticado — ¢l sistema de
g laciin lo faciiitg su capacidad de teleoon-
trol serial,




