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To all whom it may concern:

Be it known that I, FREDERICK GEORGE
CREED, a subject of the King of Great Britain
and Ireland, residing at Lenzie, in the county
of Dumbarton, Scotland, have invented Im-
provements in or Relating to Telegraph-Ap-
paratus, of which thefollowing is a specifica-
tion. ' .

In automatic telegraphy it is sometimes im-
portant that the receiving instrument shall
work synechronously, or approximately so,
with the transmittinginstrumentin order that
the perforations or other indications repre-
senting letters, figures, or other characters
formed in or on the tape, or strip of paper,
or like material (hereinafter called the *‘re-
ceiving-tape ”) fed through the receiving in-
strument shall accurately correspond in po-
sition to the corresponding perforations in
the tape or strip- (hereinafter called the
“transmitting-tape”) fed through the trans-
mitting instrument. Various means have
been employed for maintaining the desired
synchronism between the two instruments;
but all of them, so far as I am aware, are
either very complicated in construction or are
defective in working.

Now this invention has reference to im-
provements in receiving instruments of the
kind referred to whereby the desired syn-
chronism of working between the receiving
and transmitting instruments (hereinafter re-
spectively called the ‘‘receiver” and *‘ trans-

mitter”’) can be maintained or, in effect,main- |

tained in a simple and effective manner, so
that the perforations produced in the receiv-
ing-tape shall praectically correspond in posi-
tion to the corresponding perforations in the
transmitting-tape.

In theaeccompanying illustrative drawings,
Figure 1 is a side elevation, and Fig. 2 a sec-
tional end elevation on the line A A of Fig.
1, showing diagrammatically one arrange-
ment of telegraphic receiving apparatus ac-
cording to this invention.

o is a feed-wheel mounted upon a driving-
shaft b, that is econtinunously rotated from a
suitable clock-train or motor ¢, the pins or
teeth of such feed-wheel engaging in the lon-
gitudinal row of feed-holes d’ in the receiv-
ing-tape d, which is to be formed with per-

forations that shall praetically correspond in
position to the corresponding perforations in
the transmitting-tape.

7y is a toothed wheel fast on the feed-wheel
a. 'The teeth of this wheel may correspond
in number and position to the pins or teeth
on the feed-wheel, as in the example shown,
and the ends of the said teeth may be made
V. shape, the spaces 4’ between the teeth at
their roots being parallel. The form and
number of the teeth may, however, be varied.

g is the punch of the perforating portion of
the receiver, arranged to work through a pair
of die-plates 10, between which the tape d
passes, and which are preferably arranged to
terminate as close to the feed-wheel a as pos-
sible in order to guide the tape in an advan-
tageous manner.

x is the punch-operating lever, which is
operated or caused to operate by the action
of or under the control of the current sent
over the line from the transmitting instra-
ment, the said current acting, for example,
in the ordinary way through an electromag-
netic device 2, whose armature 2’ is connected
to the said lever x. The feed-wheel ¢, with
toothed wheel v, is pressed by a spring 2
against one side of a disk or wheel 12, (here-
inafter called the ‘‘driving-wheel,”) that is
yieldingly connected to the driving-shaft b
by a coiled spring €', that is connected at one
end to a pin @' on the driving-wheel 12 and
at the other end to a pin or stop f on the
shaft b and tends to keep a pin a? on the
driving-wheel against the pin or stop f. As
will be seen, the arrangement is such that
the feed-wheel a, with toothed wheel y, will
be driven by friction from the driving-wheel
12, to which it is therefore yieldingly con-
nected, and the spring or yielding connection
¢’ will allow of  the driving-wheel 1* being
detained during the perforation of the tape
by the punch without interfering with the
rotation of the driving-shaft b and the action
of the motor ¢, the said spring acting when
the tape, feed-wheel, and driving-wheel are
released to suddenly move these parts for-
ward to overtake the shaft b and then move
them forward with the shaft until they are
again arrested by the action of the punch.

The friction between the feed-wheel o and
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the driving-wheel 1* is such as will permit of
the feed-wheel being moved forward against
and independently of the driving-wheel when
necessary, but is nevertheless sufficiently
great to hold the said driving-wheel in oppo-
sition to the pull of the yielding connection
or spring ¢’ when the tape d is arrested by
the punch g. Above the toothed wheel y,
carried by the feed-wheel a, extends the free
end of the punch-carrying lever z, which is
provided with a tooth or projection 11, that

. isadapted on the said end of the lever being
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depressed to enter the space y' between two
teeth of the toothed wheel y and register
therewith just before the punech ¢ touches
the tape d. The tooth or projection 11 by
thus engaging with the toothed wheel y will
overcome the friction between the feed-wheel
a and the driving-wheel 1%, should this be
necessary to correct the position of the feed-
wheel in a forward direction, and will there-
after hold the said feed-wheel a, driving-
wheel 1%, and the tape d in the correct posi-
tion, so that the punch will perforate the tape
in the correct place. During the further de-
scent of the punch after it touches the paper
the tooth or projection 11 will merely enter
a little deeper into the space ¢’ between the
teeth of the toothed wheel y. When the
punch-operating leverisraised and the punch
¢ withdrawn from the tape d and the tooth
or projection 11 from between the teeth of
the wheel y, the feed-wheel a, with toothed
wheel y and driving-wheel 1*, willbesuddenly
moved forward by the yielding or spring con-
nection €', so asto overtake the driving-shaft.
In the arrangement of apparatus now being
described it will be obviousthat the receiver
should be set to work at a slower speed than
the transmitter, so that the tooth or projec-
tion 11 will tend to always set the feed-wheel
a a little forward.

The advantages of the type of apparatus
just above described are that it requires no
electromagnetic speed-controlling device, be-
ing purely mechanical and automatic, and it
is more independent of the relative speed of
the transmitter and receiver than the electro-
magnetic arrangements above referred to.
Again, in the arrangement shown as the
tooth or projection 11 will enter the space y’
between two teeth of the wheel y just before
the punch strikes the tape it willimmediately
act to correct any difference in pitch that
would otherwise exist between the perfora-
tion about to be made in the tape and the
feed-hole in the tape opposite which it ought
to be made, and thus insure the perforation
being made in the correct position in relation
to the corresponding feed-hole in the tape.

In some cases—as, for example, when the
punch g israpidly reciprocated—the arrange-
ment shown in Figs. 1 and 2 may be modified
by the owmission of the spring ¢, stop f, and
pin ¢? so that the position of the feed-wheel
a will when necessary be merely adjusted in
a forward or backward direction relatively to

749,031

the frictional driving-wheel 1* by the tooth
or projection 11 of the punch-lever. In this
case the driving-wheel 1% is so connected to
the driving-shaft as to always rotate there-
with.

If the receiving instrument be constructed
with two punches g and two punch-operating
levers z, either or both of such levers may be
used for actuating the toothed wheel .

The invention hereinbefore desecribed can
be applied in connection with automatic tele-
graph apparatus of various types.

It will be obvious that various changes can
be made in the details of construction of my
apparatus without departing from the spirit
and scope of the invention solong as the rela-
tive arrangement of the parts shown in the
drawings or the mode of operation described
in the specification is preserved.

What I claim is—

1. In a telegraphic receiver for use in auto-
matic telegraphy, the combination with a
tape-perforating punch, means for operating
the same when a signal is received, a feed-
wheel for causing the receiving-tape to pass
through the instrument, and means for ro-
tating said feed-wheel, of means adapted on
the reception of a signal to adjust said feed-
wheel in a rotary direction relatively to the
means used for rotating it and cause the tape
to successively assume positions in which the
relative positions of the perforations made
therein by said punch will practically corre-
spond with the relative positions of the per-
forations in the transmitting-tape.

2. In a telegraphic receiver for use in auto-
matic telegraphy, the combination of a tape-
perforating punch, means for operating the
same when a signal is received, a feed-wheel
for drawing the receiving-tape through said
receiver, a driving -shaft for rotating said
feed-wheel, and means adapted on the recep-
tion of a signal to adjust the position of said
feed-wheel in a rotary direction relatively to
said driving-shaft before said punch engages
the tape and correct any want of synehronism
in the movementsof the transmitting and re-
ceiving tapes.

3. In a telegraphic receiver for use in auto-
matic telegraphy, the combination of a.tape-
perforating punch, means for operating the
same when a signalisreceived, a rotary driv-
ing-shaft and means for rotating it in a eon-
tinuous manner, a feed-wheel adapted todraw
the receiving-tape through said receiver, said
feed-wheel being mounted npon and driven
by said shaft but capable of adjustment there-
on in a rotary direction and of being held and
released in an intermittent manner whilesaid
shaft rotates, and means adapted on the re-
ception of a signal to engage said feed-wheel
and, if necessary, correct the position thereof
relatively to the driving meauns.

4. In a telegraphie receiver for nsein anto-
matic telegraphy, the combination of a tape-
perforating punch, means for operating the
same when a signal is received, a rotary driv-
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ing-shaft and means for rotating it in a con-
tinuous manner, a feed-wheel mounted upon
said shaft and adapted to draw the receiving-
tape through said receiver, frictional driving
means between said shaft and feed-wheel,
and means adapted on the reception of a sig-
nal to adjust the position of said feed-wheel
in a circular direction relatively to the frie-
tional driving means previous to the punch
perforating said tape, substantially as de-
seribed for the purpose specified.

5. In a telegraphie receiver for usein auto-
matic telegraphy, the combination of a tape-
perforating punch, means for operating the
same when a signal is received, a feed-wheel
for drawing the receiving-tape through said

receiver, a toothed wheel connected to said’

feed - wheel, a shaft for rotating said feed-
wheel and toothed wheel, driving means be-
tween said feed-wheel and shaft, driving
mechanism for continuously rotating said
shaft, and means adapted on the reception
of a signal tocoact with said toothed wheel to
hold said feed-wheel stationary during the
operation of said punch and to control the
position of the tape in the receiver and cor-

. rect any want of synchronism in the move-
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ments of the tranSmitting and receiving
tapes.

6. In a telegraphic receiver foruse in auto-
matie telegraphy, the combination of a tape-
perforating punch, means for operating the
same when a signal is received, a feed-wheel
for drawing the receiving-tape through said
receiver, a toothed wheel connected to said
feed-wheel, a shaft for rotating said feed-
wheel and toothed wheel, a yielding connec-
tion between said feed-wheel and shaft, driv-
ing mechanisw for continuouslyrotating said
shaft, and means connected to said punch-
operating means and adapted on the opera-
tion of said punch to engage said toothed
wheel and hold the same and said feed-wheel
stationary during the punching operation.

7. In atelegraphic receiver for use in anto-
matic telegraphy, the combination of a punch,
a lever for operating the same, a feed-wheel
for moving said tape past said punch, a

- toothed wheel connected to said feed-wheel,
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a driving-shaft whereon said feed-wheel and
toothed wheel are mounted to turn, means
for eontinuously rotating said shaft, driving
means between said shafi and feed-wheel,
and a synehronizing or correcting device car-
ried bysaid punch-operating lever and adapt-
ed, when the same is operated in one direc-
tion, to engage said toothed wheel and hold
the same and said feed-wheel stationary dur-
ing the punching operation and also to cor-
rect the position of said feed-wheel if it be
not moving in synchronism with the feed-
wheel of the transmitter.

8. In a telegraphic receiver for useinauto-
matic telegraphy, the combination of a punch,
a lever for operating the same, a driving-
shaft, means for continuously rotating said
shaft, a feed-wheel adapted to engage and

3

move said tape and provided with teeth, said
feed-wheel being mounted to turn on said
shaft, adriving-wheel connected to said shaft
and in frictional driving connection with said
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feed-wheel, and a tooth or projection carried .

by said punch-operating lever and adapted,
on the operation of said lever, to enter be-
tween two of the teeth on said feed-wheel
and insure the centering of said feed-wheel
previous to said punch perforating said tape,
substantially as described for the purpose
specified.

9. In a telegraphic receiver, the combina-
tion of a punch for perforating the receiving-
tape, a lever carrying said punch and adapted
to make its operative stroke on the reception
of asignal, a driving-shaft, means for eontin-
uously rotating said -shaft, a driving-wheel
mounted to turn on said shaft, a coiled spring
connecting said driving-wheel to said shaft, a
feed-wheel in frictional driving contact with
said driving-wheel, a toothed wheel connected
to said feed-wheel, and a tooth or projection
carried by said punch - carrying lever and
adapted on theoperative stroke ofsaid leverto
first center said feed-wheel and to then hold
this wheel and said driving-wheel stationary
while the punch is engaged with said tape and
to then release said feed and driving wheels,
and allow them to be moved forward on said
shaft bysaid spring,substantially as described
for the purpose set forth.

10. In a telegraphie receiver, the combina-
tion of the tape-guide 10, the punch-operating
lever  with punch g, the rotary driving-shaft
b, the driving-wheel 1* mounted on said shaft
and connected thereto, the feed-wheel ¢ with
toothed wheel y, an adjustablespring for fore-
ingsaid feed-wheel into frictional driving con-
tact with said driving-wheel, and the tooth or

projection 11 earried by said punch-operating -

lever and adapted to engage said toothed
wheel before said punch engages the tape,
substantially as described for the purpose
specified.

11. In a telegraphic receiver, the combina-
tion of the tape-guide 10,the punch-operating
lever z with punch g, the rotary driving-shaft
b, the driving-wheel 1* mounted on said shaft
and connected thereto through a retractile
spring ¢', a pin ¢? fixed to said driving-wheel
and adapted to abut against a stop f on said
shaft, the feed-wheel a with tcothed wheel v,
an adjustable spring for forcing said feed-
wheel into frictional driving contact with said
driving-wheel, and the tooth or projection 11
carried by said punch-operating lever and

‘adapted to engage said toothed wheel before

said punch engages the tape, substantially as
described for the purpose specified.

Signed at Glasgow this 22d day of August,
1901. ‘

FREDERICK GEORGE CREED.

Witnesses:
J. WARNER RONALD,
JOoAN D. McKAY.
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