MACHINE TELEGRAPHY SYSTES#SIN AUSTRALIA

By Ron McMullen former Telegraphist, Telegraph Supervisor, Instructor, Senior Postal Clerk and
Postmaster in the former Australian P.M.G. Department

The Wheatstone System

The earliest form of machine legraphy used in Australia was the Wheatstone system.

It, in essencereplaced the Morse code key with a typewriter type keyboard and the sounder with a mechanical receiver
capable of printing messages either on tape or normal page paper. A typical sigsgfrown below. Operating speeds
varied between 25 and 400 words per minute with the highest practical working speeds between 250 and 300 words per
minute.

The system can operate over long and difficult land lines, submarine cables and is suitabléofevaikd Either simplex
or duplex operation is possible and speed can be adjusted to meet different line conditions. It can be read by sound as
Morse code or by sight from the tape.
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The tape is bagkon Morse code and measures between .46" an@' Wide, between 4 and 4% mils thick and treated
with olive oil to ensure clean perforations. There is a line of central feed holes witlcharacterhole either above or
below the feed line. Thus the Morse signal for each letter is punched individuadlyeguires a space between each
letter and word.

The perforator machinbéelow $ows in the frontthe three keys The left is for dots, the centre is for space and the right
is for dashes.

These three were struck by maleais shown in the leftand picture resulting in perforations being made in the paper
tape which passed through the perforator and then to the transmitfBne picture at right below shows the unit with
cover open.

Showing cover open Pneumatic Punch

Manual punch and mallets
A later development used a pneumatic action to make only a light pressure on the keys necessary to punch the tape.
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Keyboard perforators used in Australia were the English Gell and the American Kleinschmidt. Both were similar and
comprised 41 keys and a space bar somewhat similar to a normal typewriter. The perforating and feedingpétlse t
controlled by a solenoid. Each key has linking bars to the punches that make holes in the tape.

Keyboard perforator

Keyboard perfortor and tapes

The transmitter is a motor, or chain driven unit which sends double current
signals to the line in accordance with the holes punched in the tape wt
passes through itA system of rods, levers and star wheel drives the tape
a tape tas two holes above and below the feed line and in line with ez
other, rod 1 will rise, pass through the top hole and send marking battery
line. When rode 2 rises it passes through the lower hole and spacing bal
is sent to line. Thus a dot is sent.

Again when rod 1 rises it passes through the top hole, but when rod 2 rise
there is no hole through which to pass and the lever stays at mark until ro
1 enters the next lower hole and the leverrestores to space. Thua dash
hasbeen sent and its duration is three times the length of a dot.

The receiver comprises two parts; the head and motor basks. i effect a
direct working ink writer with an electro magnet system identical to a
polarisedrelay with differentially wound coils. The armature carries a pmgpti
disc with its feed wheel partly running immersed in an ink trough.

The top section contains a gear to propel the paper tape at speeds betwe!
and 60 feet per minute and its speed is adjusted to agree with the spee:
the distant transmitter. Drawerto hold tape reels are provided at the base.

A later addition to the system enabled Morse signals to be translated i
Roman characters to be printed on tape or page paper. '

Wheatstone receiver



Below is an example of a Wheatstone telegram. The paper strips were pasted to a message form and then retyped onto

the final telegram for delivery.

The Murray Multiplex System

With the growthof Morse @de and hand telegraphyhere soon beame a need to find faster means of transmission

with less manual effort and greater accuracy. Hence the advent of machine telegraphy systemsafigtinot using
the traditional Morse code signals, generally used a five unit code. This code coulalpdmccreated by using a hand

operated keyboard, but at much faster speeds than hand operated Morse code. Several earlier systems where invented,

but the Murray Multiplex system (or affectionately known as MUX) was invented by a New Zealander, Domalg iMur
1901. Murray was born in 1866 and died in 1945.
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the Australian PMG Department in 1924.was used between State capital cities andnir these offices to major

provincial cities.

Below is a schentiz diagram of a typical systenit will be seen that it consists basically of four keyboards, four

transmitters, four printers and ondistributor at each end of the lindt is an automatic ystem worked on the duplex
system providing up to four duplex arngéving a set of eight channetser a single circuitSynchronised idtributors
divide the line time between several operatoEsach channel on the Australian system was designated W & X. an

In the five letter code each character is represented by up to five impulses which may be either positive or negative

current. Thus there malge an interchange of up to 32 combinatis, but in the code only 31 @used By usindetter and
figure keys this figure doubles to 62nd enables the inclusion of other signals to control various mechanism functions.
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rings of theplateauof the distributor, to the line. A vibrator drivesaand controlsthe phonic wheel or motowhich drives

the distributor. @nnected mechaitally to thedistributor arebrush arms which carry brushes rotating over the face of
the plateau.Thus each transmitter is given complete control of the line for a very short set time interval and by similarly

MURRAY MULTIPLEX SYSTEM

controlling the time interval of
the receives at the other end,
individual messages are received
only on the receiver for which
they are intended.

In this code there is no time
element between letters ando
ensure that the different trains of
elements are received correctly,
synchronisation betwee the
sending apparatus and the
receiver is necessary.

Below is shown a sample tapk.
is 11/16" wide with 1/10" per
letter. The smaller holes are feed
holes which feed the tape
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through the transmitter. The character holes are locateith portion of eat charactercode being located above or

below this feed hole line. The larger holes are aligned so that the left hand side of each hole lines up with the left hand
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good operator could read tape as easily as if reading from normal printed text. Tape reading was an art gained by
Telegraphists in their initial training.
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output of 360 words per minutdt can be seen thiza good typist can puncmuch fasterthan 45 words per minute which

could resultin a long stretch of tape waiting to pass through the transmittehil not officially condoned this gave
perforator Telegraphists a chance to sit back and have a break every so™igsending Telegraphist would mark each
message with the channel letter, message number, time of transmission and his initials.
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Murray Multiplex keyboard perforator and transmitter.

The transmitter has a bar located on the ridgtand side, which when pressechuses the tape to temporarily stop thus
enabling signals of onegt2 ¥ G KNBS Si0d WodzYLJAaQ G2 6S GNIryavYAGGSR G2
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As the operating speed of the sending and receiving machines is much slower than thengpsmed of the system a
means of synchronizationmust be employed.The systemmay be likened to two clocks, each keeping exact times
and in exact time with each other.

Below is shown the Murray distributor with the segmented rings on its falseee flexible cables (one for the sending
circuit, one for the receiving circuit and one for the local circuit) connect the plateau rings to the various pieces of
apparatus. Each plug has 22 outer connecting pins corresponding to the plateau segmeandragsentral pin for the
centre solid ring of the plateau.

Murray Distributor and Plateau.
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NOTRE: W indicates lst Multiplex Channel.
X indicates 2nd Multiplex Channel.
Y indicates 3rd Multiplex Cheanel.
2 indicates 4th Multiplex Channel.

Signals are received onraceiving channel equipped with a Morkum printel
The printer is driven by a small electric motor which translates the electr
impulses into printed characters. As the distributor brushes colleet signal
combination with each revolution so does the printer print one letter p
revolution. Therefore the printer mechanism must make the same nunalber
revolutionsas the distributor brushes.

Generally the printers were contained in a larger wendox with glass front
for easy access to the printer roll of paper. The system could also print to 1
rather than a printer.

At each printer position the receiving Telegraphist would record particulars
each message received by writing the first threttdies of the | RR NS &
name against the relevant incoming message number.

Morkum printer

On the sheet were recordedll changes of operators, indication of each hour and any other relevant details such as
stoppages etc.

Official messages between operators at one end of the channel to operators at theastieoncerning messages being
transmitted were effected by means 8#wv a @ viayoRb 'y wv gl a | NBljdzSad G2 GKS
and the BQwvas the reply.

Start-Stop System
Two main items fall into this categorthe English Teleprinter and the American Teletypath work2 y (i K & (R aIQF NI

system with the obvious operating difference being that theleprinteris always one charactdrehind that which is
punched on the keyboard’he Teletype is direct.



Startstop signals are sent to and from the line to receiving mechanisms which start from a given position, transmit one
signal and stop. Synchronisation is only necessary on eachotiagaonly the intelligence bearing signal needs to be
transmitted. The system may be likened to two stop watches either of which may gain slightly on the other, but both are
started and stopped after a given interval or time.

The five unit code virtuallbecomesa seven unit code with the addition of a positive impulse to precede the five positive
or negative combinations and a negative impulse to restore to the normal or passive condition ready for the next signal.

These machine®perate between 60 ands6 wpm. The Teleprinter haslock on the keyboard to prevent typing speed
exceeding the transmission speed to liBath can be used direct to line or through a tape transmitter.

Like the Murray Multiplex system a distributor and brushes are used, dniamed in the main unit. Perforated tape is
not used but replaced by magnets acting in much the same Wag.operation of the keyboard causes combinations of
impulses of electric current to be sent over the telegraph circuit as each key is depressemnpiiises operate the
receiving instrument at the distant office.
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Standard 3 Row Teleprinter Keyboard.
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Teleprinters were used with both the normal metal dust covers and larger
wooden covers where noise was an issue.

Teletypes used earlier were Morkum Models 12 and 14. and Type 15. Various later
models were used.

Model 15 Teletype

Telex

Telex was a system similar to a telephone switchboard using teletypes or teleprinters at either end for the private sector.
1954 is the generally accepted date for the introduction of the manual switching system, but | have doubts about this
date. | left the C.T.O. in 1953 and can clearly remember the first day and the first operator (Keith Norris) in the C.T.O. |
think the dat may have been 1953 or even late 1952. Automatic Telex service was introduced in 1966 with the exception
of conference and broadcast calls which continued to be handled manually.



