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This invention relates to high speed telegraph
systems and more particularly to means for ma.

terlally increasing the effective speed of their op--

eration.

In one knowh automatic telegraph system, re-
ceived signals are caused to actuate a re-perfo-
rating machine which records the signalg in the
form of perforations in a moving tape which is
then caused to actuate a printing machine to
convert the signals to Roman characters, or al-
ternatively, to actuate a second transmitter where
it is desired to relay the message over a second
channel. :

Tn such known system the working speed is
Hmited to that at which any one function in the
sequence of operations can be performed. In
practice the maximum speed of operation is gov-
erned by that of the re-perforating and/or print-
ing machine.

If the main signalling channel comprises a ra-
dlo ink, speeds greatly in excess of the maximum
speed of such printing systems are possible over
that portion of the system. It is in fact com-
mon practice to transmit and receive signals on
radio circuits at speeds up to 300 words per min-
ute, and such signals are usually recorded in the
form of ink markings representing Morse char-
acters or otherwise, on & paper tepe, by means of
an undulator.

The speed of signalling over a radio channel
is usually governed by atmospheric conditions,
prevailing at any given time, and as such con-
ditions may vary considerably over a given Dpe-
riod, it s evident that if delays are to be avoid-
ed, advantage should be taken of those periods
when conditions are favourable to operate the
circuit at maximum speed. This means that dur-
ing periods of good reception when the signaliing
speed exceeds the maximum at which automatic
re-perforating, printing or re-transmission is pos-
sible, it becomes expedient to transcribe manu-
ally the message from the undulator tape; or,
if the message is to be re-transmitted over a sec-
ond channel, to prepare manually a perforated
tape. :

Tt is an object of the present invention to pro-
vide means for overcoming the above difficulties
and lmitations, and to enable a telegraph sys-
tem to operate automatically at the speed of the
fastest link in the signalling channel.

More specifically it is an object of this in-
vention to provide means for converting graphi-
cal representations of Morse or other code char-
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acters to corresponding electrical impulses and 55

to cause said impuises to control a transmitter
or automatic printing apparatus.

The invention comprises means for receiving
and recording telegraph signals in the form of

_ ink markings or otherwise on a paper tape, means

including a light source and photoelectric cell for
converting the said markings to corresponding
electric impulses, and means for utilising the said
impulses to actuate or control one or more auto-
matic printing instruments or further transmit-
ters.

In cases where it is desired to convert auto-
matically the received signals to Roman charac-
ters at the receiving station, the signals are re-
ceived and recorded as ordinarily on an undu-
lator tape at the maximum speed of the signal-
ling channel and undulator. In accordance with
this invention the undulator tape is then divided
into suitable lengths and these are fed separately
to individual scanning devices whereby the re-
cording on the tape is converted at a suitable
speed to electrical impulses which are replicas
of the received signal impulses, and used to ac-
tuate a plurality of automatic printers.

In cases where it is desired to re-transmit or
relay the message over a further circuit the con-
verted signal impulses may be caused to actuate
re-transmitting apparatus.

In order to convert the recorded signals on
the undulator tape to electrical impulses the sald
tape is caused to pass in close proximity to a
suitable source of illumination, the light from
which is directed onto the markings on the tape
and is then reflected to control a photo-electric
cell, the output from the latter being amplified
to a strength suitable to operate a reperforator,
automatic printer or transmitter. ’

For a more complete understanding of the in-
vention and the manner in which it is to be car-
ried into effect, attention is now directed to the
accompanying drawings, in which:

Pig. 1 is a diagrammatic representation of a
light system arranged in accordance with a pre-
ferred application of this invention, and

Fig. 2 is an isometric view serving to show the
construction and operation of one type of scan-
ning head suitable for use in conjunction with
the light system of Fig. 1.

Referring to PFig. 1, light rays from a light
source 3 are concentrated by means of a con-
denser 4 onto a diaphragm § having an aper-
ture 7. The image of the aperture 1 is focussed
by means of a lens or optical system § onto a
tape |4 bearing the signal markings 29 (Fig. 2)
which are to be converted into electrical impulses
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and which, as they pass the aperture 18, are
exposed to the light rays from the source 3.
The signal markings 28 on the tape {4 are such
as will cause s variation in the intensity of the
light reflected therefrom. The light rays which
are reflected from the signal tape {4 are focussed

by means of a further lens or optical system 8.

onto & light sensitive cell §8, The current var-
fations in the output of the light sensitive cell
{8, brought about by variations in the intensity
of the light reflected from the signal tape 14,
may be amplified and utilised in any desired
manner, Thus, for ‘example, a utilization de-
vice 3! may comprise & re-perforating or print-
ing machine (as hercinbefore mentioned) and
may be rendered operable under control eof elec-
trical impulses from the photo-electric cell 19,
with which it is in circuit. )
. In the present example the .use of an aper-
ture 7 between the light source 3 and the aper-
ture {8 is described. Whilst this is the preferred
arrangement it is to be clearly understood that
the aperture T may be dispensed with and light
rays from the light source § focussed onto the
aperture {5 direct if desired. .

In practice, it is preferred ‘that the light source
3, condenser 4, aperture 7 and lens 8 of the light
source (also the light sensitive cell i0 and its
associated lens 9) should be adjustable with re-
spect to the tape {4 in the aperture (8.

The aperture 8§ is itself, in the present ex-
smple, arranged for independent adjustment,
such that its position with respect to the tape (4
may be varied in a direction coincident with the
movement of the tape {4 and also in a direcion
at right angles to the movement and in the plane
of the tape (4. This independent adjustment
of the aperture {5 compensates for any mis-align-
ment of the components employed for directing
the light rays onto the aperture I§. Further,
it enables the aperture 15 tc be adjusted to that
secticn of the incident light beam which con-
tains the greatest concentration of light rays,
end so ensures that optimum amount of light is
reflected to the light sensitive cell 10. )

The components forming the light system of
Fig. 1 may be mounted in any conveni:nt and
well-known manner such as will enable them
to fullfil their individual functions in directing
& concentrated beam of light onto the aperture
i8, from the light source 3, and producing the
-desired respomise by the light sensitive cell 1@
to light rays which are reflected from the signal
tape {4 in the aperture I8,

The light system of Fig. 1 is preferably en-
closed so as to protect the light-sensitive cell 18
from the influence of extraneous light. Those
parts of the system which are exposed to the
light rays are preferably blackened or otherwise
treated to prevent undesirable reflections on the
light sensitive cell 8. : i

The aperture {§ and assoclated lighting sys-
tem, is located behind the scanning head of Fig.
2 in such a manner that the tape 14, carrying
the signai markings 29 which are to be converted,
passes over the aperture {8, and in the course
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"basé member 23.
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markings are on that side of the wape i4 which

‘is adjacent to the aperture I8,

The tape {4 runs in & groove $0 which is pro-
vided in the tape carrier 17T in order to prevent
undesirabie lateral movemeni of the tape (4.

“The sald tape is tensioned in the running groove

of the carrler 17 by means of tensioning devices
12 and the gate {1, This gate and the tension-
ing device 12 are preferably ganged for simul-
taneous operation by the lever 18.

' The gate {| and the assoclated iensioning
means 12 in the present example are mounted
in fixed relationship to one another on a mem-

ber 21 (which is supported for angular rotation -

In a direction &t right angles to the movement of
the tape {4) by means of supports 26 which are
attached to or form an integral part of a sliding
The mounting of the gate

. {1 and tensioning springs {2 is such that in the
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of its progress the signal markings 28 on the

tape {4 produce & corresponding variation in the
intensity of the light rays reflected from the ap-
erture {8 onto the light sensitive cell §8,

Referring now to Fig. 2, the tape {4, carrying

the signal markings 29 which are to be converted,
is passed over the aperture {5 through a tape

carrier 17 in 4 manner such that the said signal 55

effective position of'the lever i3, as shown in
Fig. 2, the inner surface of the gate {{ ag well
as the tensioning devices {2 contact with the
surface of the tape {4. The pressure of the gate
11 and the tensioning devices 12 on the tape i4
is adjustable by means of the adjusting screw (8,
which passes through the gate 14 and projecting
beyond the inner surface thereof presses against
the carrier plate (7. 7The pressure of the gate
t1 and tensioning means 12 on the tape 14 should
be such as wiil substantially eliminate undesir-
able movement of the.tape {4 in front of the
aperture i§ without placing too great a load on
the motive means propelling the tepe through
th? carrier {7, or imparting such tension as
would retard the free inovement of the tape and
result in breakage ihereof,

The carrier 7, az well as the gate supports 28,

is fixedly mounted on the sliding base 23, which

is supported in-guides 24, 28 for movement in a
direction at right angles to the movement of the
tape i4. .

Depending upon the nature of the graphical
signal representations on the tape 14 it may be
necessary to adjust the position of the latter with

7 respect to the scanning aperture 1§ to permit
scanning of any portion of the tape between -
its two side edges. For example, the signal mark- -

ings indicated on the tape {4 are those produced

by an undulator. The side of the marking indi- -

cated by M is the marker signal, whilst that
shown as 8 is the space signal, If it is desired
to scan efther one of these sides for the purpose
of producing corresponding electrical impulses,

the tape {4 must be moved to one side or the -

other to bring the relative portion thereof over
the aperture (5, - This invelves the bedily move-
ment in a lateral direction of the tape carrier
{7 and its sasociated apparatus. This adjust-
ment is provided for in the present example by
the lever 8. This lever is pivotally mounted on
the fixed member 24 for angular rotation in s
horizontal plane and carries on its under side a
cam (not shown), which projects into an elon-
gated slot 1§ in the slide member 23 supporting
the carrier {7 end gate 4.

‘When the Jever {8 is in the position shown in
Fig. 1, the central portion of the tape 14 is lo-
cated over the sperture {§. Rotational move-~
ment of the lever {§ in a clock-wise or anti-clock-
wise direction will shift the carrier 7 laterally
with respect to the aperture (5, and to one side
or the other depending upon the direction of

movement of {8, Tie lever {§ may be incked in

any of its effective positions by mesns of the
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screw 28, which tightens the bearing wherein the
lever 18 pivots. : .

The aperture 15 is a longitudinal slit in a rec-
tangular receptacle 8 (Fig. 1) which is dimen-
sloned to. fit into an aperture in the member-23
and a slot in the carrier {1 in & manner such
as will bring the aperture 15 in contact with the
tape 14, In the present example the external

, 3
In carrying out the invention the aperture

. {§ may be arranged to scan either the upper

(5]

surface of the receptacle 8, which contacts with -

the signal tape {4 and in which also the aper-
ture §5 is located, is convex and protrudes
through apertures in the slide member 23 and
the carrier 17 into a concavity in the gate {1,

To facilitate lateral movement of the carrier
11, the aperture in the slide 23 and carrier 17
is extended in a lateral direction to an extent
necessary to provide for the full lateral miove-
ment of the carrier {1 as previously described.

The operation of the arrangement is as fol-
lows: '

Signal markings 29 representative of the in-
telligence to be conveyed are imprinted on a
tape I8, either manually or electrically. The
marking 28 may be straight Morse characters or
undulating as for example those produced by
signal responsive instruments normally employed
in high speed telegraph systems and commonly
known as undulators, ) :

The lever i3 is operated to lift the gate I
and associated tape tensioning devices (2.

The tape 14 is passed through the groove 30
in the carrier plate (1 in & manner such that
the signal markings 28 on the tape I4 are on
that side which is adjacent to the aperture I8,
rhe end of the tape {4 is attached to some form
of motive means (not shown) generally employed
- for pulling the tape through the carrier, The
lever I8 is operated to line up the aperture (5
with that portion cf the signal marking 28 which
is io be scanned. The gate 1i and tensioning
means {2 are now closed on the tape {4 and are
held in position by a spring catch or other suit-
able means (not shown). The tension of the
‘'gate 11 is adjusted by means of the screw |6
to suit the thickness of the tape employed.

As previously stated, tne light rays from the
light source 3 are focussed onto the aperture (8
and the rays refiected from any matter appear-
ing therein are focussed onto & light sensitive
cell 19, which is connected in the input of & suit-
able amplifier 31,

As the signal markings 28 on the tape i4
" pass over the aperture (8, the intensity of light

I
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or lower horizontal sections.

It is further possible by the use of two aper-
tures each having its own light system as de-
scribed in Fig. 1, to scan simultanecusly both
the upper and lower horizontal portions of the
tapes and to utilise. the converted electrical im-
pulses in the output of each umit to carry out
individua! functions or to act as a check one
tgalinst the other.

As an example of the operation of a system
embodying the present improvements, it will be
assumied that the speed of the signalling chan-

- mel is 300 words per minute, and that of the

printer or re-transmitter 100 words per minute.

‘In these circumstances three scanning "units
- would be employed. The tape from the undu-
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lator produced at 300 words per minute would be
divided into suitadle lengths and - individual
lengths fed to. individual scanning devices so
that the speed of the whole system would then
be’ 300 words per minute and the system would
be ‘completely automatic in operation and there
would be no necessity to transcribe manuslly.

I claim: ‘ .

1. A scanning device for tape which has sig-
rnal markings thereon, comprising a tape guide

* member, an apertured gate, means for moving

30

the tape longitudinally past the gate aperture,
means for positioning the gate in either of two
alternative fixed lateral positions with respect
to the guide member, means for directing light
through the aperture of the gate thereby to scan
a portion of the tape to cne side only of its lon-
gitudinal center line, and photo-electric sensing
means responsive to variations in the intensity

. of light reflected by said tape and outwardly
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reflected therefrom varies in dependence upon

the variations of the signal markings on the
tape. This variation in intensity of the reflected
rays impinging on the light sensitive cell 8
produces ccrresponding current variations in
its output circuit, which are amplified in the
associated amplifier 31 and utilised to actuate
‘or- control a.printing instrument, re-perforator
or further transmitter. .

.Where signal marked tape, which is produced
by & signal operated undulator, is employed, that
portion M of the markings 29 on the undulator
tape (4, which lies closely adjacent to a line
drawn through the upper horizontal section of
the markings, represents a graphical replica of
the signals received, whilst that portion 8 of the
markings which lies adjacent to a line drawn
through the lower horizontal section of the mark-
ing . represents the specing periods between the
signal characters of the seceived signals,

55
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through said aperture. o

2. A device according to claim 1 in combina-
tion with a tape bearing a graphic representa-
tion of marking and spacing signals, said gste-
moving means being adjustable to scan either
the marking or the spacing elements of said sig-
nals,

3. A telegraph tape scanner having s tape
guide member and an apertured gate; an optical
system including a light source arranged to illu-
minate the tape area which is framed by the
aperture in said gate, a photo-electric device dis-
posed in the path of light rays reflected by the
tape through said aperture, said tape bheing
marked with telegraph signals, and imeans for
laterally shifting the position of said gate into
one or the other of two fixed positions, therety
to sense & predetermined longitudinal track on
sald tape. . '

4. A telegraph tape scanner having an aper-
tured gate, a light source to which the gsate aper-
ture is exposed, a photo-electric sensing device

' distinctively responsive to reflections of light

through the aperture of said gate, a tape bearing
marking and spacing indicia which are disposed
thereon in two separate iongitudinal tracks, said
indicia being selectively exposable to light from
said source through said aperture in dependence
upon the lateral position of sald tape with re-
spect to sald aperture, and means for moving
said tape longitudinally past said aperture.
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