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To all whom it may concern:
Be it known that I, CHARLES G. BURKE, a

citizen of the United States, residingat Br ool{-

10

lyn,in the county of KKings and State of New
Yorl{, have invented certainlnew and useful |

Improvementsin Perforators for Electric Tel-

~egraphs, of which the following is a specifi-
cation, reference beinghad to the drawings ac-

companying and fmmmﬂ‘ a, part of the same.
The subject of my pr esent application is an
Improvement in apparatus for perforating a

~strip or fillet of paper for use in transmitting

telegraphic signals, the nature and objects of
which will be ynderstood from a general state-

ment of the system of telegr aphy for Whlch 1t

18 more especmlly deswned
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.m:ld dashes.

Intelegraphic 5ystems_ cenerally e].ectrm 1m-

~pulses are transmitted over the line to a re-

celving or recording instrument, which is op-

erated or controlled in such manner thereby

a8 to indicate or record in some manner the
receipt of the impulses.

In systems which admit of the use of the

Morse code, in which the impulses are of
shorter and longer duration, the correspond-
ing record 1s in “the form of a series of dots
In the case of submarine and
other lines which have a large static capacity,
however, it has heretofore been found 1m-
pr acticable to employ this code and the trans-

‘mitted and recorded impulses have been of

uniform duration, but of opposite direction,
and the record has appeared as a wavy 1111@,
but in all cases the record is a record of the

impulses, which constitute the signals or the -_

elements of the same.

- I have devised a system of Leleﬁraphy for.
use on lines or circuits of high static capacity
which avoids the’ obgectwns to the methods
heretofore followed and which renders practi-

cable the transmission of signals and their re-

ceipt and recordin the char aeters of the Morse |

code, and this system I have made the sub-

ject of another application of even date here-

with.  According to my improved system I
transmit over the line electrical impulses of

‘uniform duration, but at varying intervals,

- and by means of such impulses I define the

50

- may indicate or record the intervals between |

limits of the characters representing letters,
figures, and spaces. I also arrange or con-
struct the receiving instruments so that they

view of HKig.

such impulses, and thereby produce a. record

when the duration of these intervals is prop-

erly varied which is in the characters of the

Morse code—that is, dots and dashes.
In order to transmit the impulses at proper

intervals, and to maintain them of uniform
duration, I have found it desirable to employ

a perforated strip in connection with a snit-

able transmitter, the perforations of which

strip shall determine the duration of such im-

55
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pulses and their relative position or distance

apart in a straight line, or the intervals be-
tween them. Tn such a 5t11p the perforations

extendinasingle line along the paper, and the

‘spaces between them will- be oreater or less,
| according as they are 111tended to represent .
dots, dashes spaces between lettms Or Spaces

between words. |
It 1s my object in the pr eseut mventlom to
provide a mechanism which will rapidly and

accurately produce these perforations, and
| the apparatus which I have devised for this

purpose I shall now describe by reference
to the accompanying drawings.

Figure 11s aside elevation of my 1mp1 oved
Fig. 2 18 a similar view, though

perfmator
partly in di&gmm,. of the system of .keys for
operating the same. . Kig. 3 is a top plan view
of the part of Fig. 1 which constitutes the
path of the papel“ strip. Fig. 4 is an end
, showing most of the opera-
tive parts In sectlon ]310 518 a plan view

of the keyboard and par ts connected there-
with. Fig. 6 1s a side view and part section of
the same.
| form of keyboard and perforator.
‘a view, partly in elevation and partly in sec-
tion, of the said perforating mechanism. Fig.

Fig.71s a plan view of a modified
Kig.

9-is alongitudinal section of Fig. 6. Fig. 10

is a dmgram illustrating a fur thel HlOdlﬁCEb-

tion.

sutnplest form. A A are the keys or levers,

which are marked to distinguish them as
The depl ession of any

““dot,” ““dash,” &e.
one of these keys brings together two con-
tacts A’ and closes the circuit to the punch-

ing-magnet. Ithereforeterm these the ‘ per-
forator keys or levers,” since their operation

controls directly the punching or perforating
of thestrips.
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Figs. 1to 6 1llustlate the &ppamtus 1n 1ts |
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It alsoreleases one of aseriesof

disks C C, which are mounted on ashaft A", .
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constantly rotated by a driven pulley a, but
frictionally connected with said disks, such
release being effected by the disengagement
of the end of the key-lever with one of a
series of pins o' set in the side of the disk.

Each disk has a series of groups of teeth
or projections ¢ on-its periphery, one group
in each space between two pins ¢/'.

3 18 a pivoted lever or frame with trailers
B’, that normally rest upon the peripheries of
the disks between the groups of projections

thereon, and it is oscillated by the rotation of

any one of the disks by the passage of a
group of projections under the trailer. The
number of oscillations will depend upon the
number of teeth in the group, and as this
varies on each disk each key, when depressed
for a period long enough to permit one group
of projections to pass under a trailer, will
produce a definite number of oscillations of
the frame I3. This movement of the frame
1s utilized to operate a eircuit-closer B”, which
controls the paper-feed and moves the paper
after a perforation through the ‘space re-
quired by the key depressed.

Normally and when the disks are locked
the trailer B’ stands at a little distance from
the group of projections, so that the operator
has time to make and break the circuit of
the punching-magnet before the paper begins
to feed.

C'is the paper-punching magnet, which op-
erates a pivoted armature-lever 0, that de-
presses a spring-retracted plunger b', carry-
ing a punch. The connections between the
keys and the punching-magnet are shown in
Kigs. 2 and 4.

The paper strip passes under the punch in
a groove in the bed-plate of the perforator
and between a roller C"” and a presser-roll c.

The shaft of the friction-roll C" ecarries a
ratchet-wheel ¢’, which is actuated by a pawl
¢’ and an electromagnet D, this latter being
in circuit with the circuit-closer B, so that
the roll C” will be rotated to advance the
paper strip through an are corresponding to
the number of teeth or projections in the
group that passes under the trailer B'.

In my system I preferably employ four
characters—that is to say, the record of sig-
nals received is composed of four elementary

characters, the dot, the dash, the letter-space, |
and the word-space. -All of these are alike |

except in length, although I sometimes dis-

pense with the letter-space and useinstead an |

elongated final perforation or two perfora-
tions close together in its place, in which

case the letters in the record will be sepa- |

ated from each other, not by a distinet
mark or character, but by a blank distin-
guishably longer than that which dividesthe
elements or parts of a letter.

In practice I have found it convenient, to
use disks and feed-wheels with teeth cut to
the uniform distance apart of one thirty-sec-
ond of an inch, and for the characters Ifound

the following proportions to produce the

2 F 84,792

| best results: for a dot a movement of ihree

teeth or three thirty-seconds of an inch, for
a dash five teeth, for a letter-space seven
teeth, and for a word-space nine teeth. Tor
the elongated final impulse sometimes em-
ployed for letter-spacing a movement of but
one tooth is provided for. The diameter of
the punch is preferably two thirty-seconds
of an inch, from which it will be seen that
the space between perforations representing
a dot in the transmitting-strip will be one
thirty-second, that for a dash three thirty-
seconds, and so on.

It will be seen that as the feed of the pa-
per depends upon the number of teeth which
pass under the trailer and as this number
18 proportional to the length of the charac-
ter a greater time will be required to feed
the paper for a dash than a dot, and so on.
Hence an operator using the instrument
pauses after each depression of a key just
long enough for the perforation to be made
and the paper to be fed. It has been found
In practice that this becomes so mechan-
ically exact that the movements of the punch
correspond closely with the proper periods
for the transmission of signais. I therefore
ntilize the perforator when there is oceasion
for it as a transmitter by attaching a cirenit-
closer D' to the armature-lever and sending
impulses over a line thereby.

Figs. 7 to 9 illustrate a modified form of

perforating apparatus and that which is gen-

erally used in practice. The keys A in this
case are attached to right-angled levers D",
When a key is depressed, the first effect is to
close, through the contacts A", the circuit of
the punching-magnet ¢'. Itz further move-
ment thrusts forward a bar E, with which it
1s connected by a pin e, working in a slot so
as to afford a certain play or lost motion, and
a spring e, which presses upon the bar E,
tending to maintain the pin at one end of the
slot.

The forward movement of the bar E brings
its end under a pivoted armature-lever E'
which iIs operated by a magnet F in a local

~circuit controlled by a circuit-closer F’ on the

armature-lever of the punching-magnet and

which magnet is energized when the said lever

has been attracted.

1The lever ' carries a pawl I, that engages
with the ratchet ¢’ of the paper-feed roller,
and is retracted by a spring G, operating
when so retracted to turn the ratchet-wheel
¢’ through an are determined by the extent
of angular motion of the lever.

Each key A has a corresponding bar E, and
the parts of these bars which are brought un-
der the lever E' are of different widths corre-

-sponding to the length of feed which each key

is designed to impart. The points of contact

on the bars are formed as notches, into which
~the lever E' is forced by the magnet F, so as
to prevent the bars It from going backward
until the lever E’' has been retracted.

- Upon depressing any given key the corre-
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SpOﬂdmﬂ‘ bar E is thrust forward before the !

armature-lever E' comes down, and limits its
downward movement. Then when the key

1s raised and the circuits broken the spring

G retracts the lever E" and feeds the paper
through a space determmed by the width of
the bar E.

In order that Lhose unfamiliar with the
Morse alphabet may be enabled to prepare
the perforated strips, I sometimes combine

~with the perforator-keys electromagnets I
for depressing them, which magnets are con-
trolled by circuit- elosmﬂ' wheels released and

- stopped by keys eorrespondmn to and desig-

I5 1

20

Tig. 10 at K K.

nated by letters of the alphabet and figures.
I have shown two of a series of these ke}S
which correspond with letters and figures in
When one of them 18 de-
pressed 1t releases a disk L, upon different
parts of which rest the ends of levers I/ 1",
In the path of lever L' are projections that

| correspond to, say, dots, while in the path of

30

~ tuating the dot and dash keys.

lever L are similar- progectwns correqpond-
ing to dashes.

The levers L’ L are circuit-closers. whmh'
| control the circuits of magnets H under the

dot and dash keys, respectwely so that on
cach disk there will be arranged one or more

projections which will 1ift and depress the

two levers I L” in the desired order for ac-

in like manner a key XK', which closes the cir-
cuit for the word—spacm o magnet, and akey

- for letter-spacing which, by a SWItCh m, may

35

40

be connected with elther letter-spaemﬂ' ke}

as may be desired.
- The apparatus which I have now descrlbed,
‘may be greatly varied in construction with-
~out departing from the invention whleh un-

derlies the same. |
~ What I claim as my invention is—

1. The combination in a perforating appa—
ratus for automatic telegraphy, of a paper-

~ punch and feed mechanism for the paper and

45

aratchet connected with the feed mecha,msm

a lever and pawl engaging with the ratchet, &

There will be

series of keys, all of which when depreqsed

operate the punch and the feed mechanism,
and a series of bars of varying widths con-
nected with the keys and adapted to be inter-
posed by the depression of the latter in the

path of thelever of the feed mechanism where-

by the extent of play or angular movement of
sald lever will be dll”ferent for' different keys,
as set forth. o

2. In a perforatmﬂ* mechanism for electrlc
teleg raphy, the combination with a singe die

or punch, of a series of perforator—levers, all

of which operate when depressed to actuate
the punch, and each of which when depressed
imparts a movement of different extent to the
paper, ot a series of keys corresponding to

letters and ﬁo*ur'es, automatic circuit-closers

5O

55

o

adapted to be set in motion by the operation '

of sald letter-keys, electromagnets for oper-
ating the perforator-leversand circuit connec-
tlons between the automatic circuit-closers

and said electromagnets whereby the depres-
sion of a letter or ﬁﬂ'ure key sets in motion

its corresponding 01r0111t closer causing it to

70

operate one or more of said pet-forator-kej,s :

in the order necessary for producing the per-
forations and spaces corresponding to the let-
ter orfigure of the key depressed, as set forth.

3. In a perforating-machine, the combina-

twn of a feeding mechanism for the strip, a

punch or die, an electromafrnet for operating

the punch, a series of keys or levers control-
ing circuits which include the said electro-

magnet, a series of electromagnets which op-
erate the said keys or levers, a series of au-
tomatic circuit-closers which control the cir-
cuits in which the last said magnets are sit-
uated; and a series of keys. correspondmn‘ 10

letters or figures, and arranged to control the
movements of the said eu*cmt closers, sub-

_75

stantially and for the ‘purposes as ]1erembne- |

fore set forth. |
o CHARLES G, B_URKE.
W’ituesses: | SR
' M. LAWSON DYER,
DRURY W. COOPER.
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