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UNITED STATES

121,601

PATENT OFFICE.

THOMAS A. EDISON, OF

GEORGE HARRINGTON, OF WASHINGTON, DISTRICT

NEWARK, NEW JERSEY, ASSIGNOR TO HIMSELF AND

OF COLUMBIA.

IMPROVEMENT IN MACHINERY FOR PERFORATING PAPER FOR TELEGRAPHIC PURPOSES.

Specification forming part of Letters Patent No. 121,601, dated December 5, 1871.

1

To all whom it may concern:

Be it known that I, THoMAS A. EDISON, of
Newark, in the county of Essex and State of
New Jersey, have invented and made an Im-
provement in Perforating- Machinery for Tele-
graphic Purposes; and the following is declared
o be a correct description thereof.

This wachinery is for perforating strips of pa-
per employed in transmitting telegraphic mes-
sages, the perforations in the paper allowing the’
cirenit to be closed, as heretofore well known.
A range of finger-keys is provided, and also a

range of slide-plates operating upon punches. A

presser-lever is conneeted by a cam. with each
finger-key, and contignous thereto are projections
upon such of the slide-plates as are to be actu-
ated by the said finger-key; thereby on striking
the finger-key the proper punches are actuated
to punch the perforations necessary for the letter
complete; and on releasing the finger-key the pa-
per is drawn along the proper distance by a pe-
culiar feeding mechanism, and the perforations
are made in two lines, so that where three or
more perforations are placed triangularly a long
pulsation may result from the metallic eonnection
being made through those perforations succes-
sively, the contact being made through the sec-
ond perforation before ceasing through the first,
and s0 OI. ‘

In the drawing, Figure 1 is a planof a portion
of the instrument with the paper-feed in section.
Fig. 2 is a vertical section at the finger-keys.
Fig. 3 is an clevation of the paper-feed and dies.
Fig. 4 is a separate view of the cam that actn-
ates the presser-lever. Fig.5isa cross-section
of the punches and dies, and Fig. 6 is a modifi-
cation of the device that connects the finger-key
and presser. .

The finger-keys ¢ a are mounted upon a ful-
crum-shaft, b, and the second range of keys a/
swing on the shatt b*, this arrangement facilitat-
ing the construction and allowing the keys to be
arranged compactly, and at the same time they
are convenient for fingering. The vertical bars
¢ ¢ slide in supports d, and are jointed at their

lower ends to the keys a «/, or otherwise connect-
- ed. These supports d form part of aframe, with
end pieces & that inclose the key-levers and con-
nected parts, and also sustain the shaft ' that is
employed for actuating the paper-feed, the paper
and mechanism that act upon the same being

outside the end piece & of said frame. The
presser-levers e e are connected by screws or pins
9 on the frame or bar ¢ so as to swing horizon-
tally, and are each actuated by a cam, Jf, upon the
bar ¢, as in Fig. 6; or by a swinging cam upon &
sleeve surrounding the stationary bar g,as shown
in Figs. 1, 2, and 4; said swinging cams being
provided with jaws 4, in which the pins 5 of the
bars ¢ slide as the latter are depressed by the
finger-key. These cams f are shaped so as to give
o definite movement to the levers e and slide-

plates k sufficient to operate the punches, and

then the levers e are relieved to allow the springs
of the punches to throw them back out of the
paper, the presser ¢ and punch or punches being
operated as the key is depressed, and as the key
is relieved the movement of the cam f intheother
direction insures the drawing backof the presser-
lever e. Each finger-key is raised Dy a spring,
h, and there are to be as many finger-keys and
parts operated by each as there are letters or sep-
arate characters employed in telegraphing. Be-
neath these pressers ¢ are the slide-plates k k, cor-
responding in number to the punches employed.
The punches % 4 are round steel rods sliding in
the heads I m and acting against the dies n to
punch the paper that is introduced between m
and n, and the rear ends of these punches should
be made smaller, as shown at 4, in order that
there may be room for the ends of the slide-
plates k to pass between the adjacent punches
and only act upon its own punch. The ranges
of springs o enter notches in the punches ¢ and
throw the punches back, and the punches are po-
sitioned in two lines, as. seen in Fig. 5, the dis-
tance between the punches being less than the
diameter of the punch, and the punches of theup-
per range are above the spaces between the lower -
punches; thereby, if three contiguous punches
are simultaneously actuated, the perforations will
be equivalent to a dash, and cause a long pulsa-
tion from the transmitting instrument and pro-
duce @ dash at the receiving instrument. Upon
the slide-plates & are projections 8, contiguous to
the pressers ¢, and these projections 8 are to be
upon only such of the slide-plates as are required
to be moved by the presser to which they are
contiguous, so that only those slides will be
moved upon depressing a finger-key that oper-
ates the punch or punches that make the perfo-

rations for the corresponding character; hence
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the necessary perforations can he made in the

strip ot paper foi-composing the essage by dors
and dashes, the dashes ut - the receiving station
being of any desired length, aceording to the
number of ‘consceutive perforatiots in. 4 T
lines:of perforations niade in the paper,

By this arrangement any desived ¢liaactor or

alphabet or code of sigins ¢an be adopted within
the scope of the instrament: and I remmk thit
the number of punehesway bhe inereased at pleias
ure, and also the munber ot finger-keys,

By boring the holes i 4w » for ihe punehes|
all at the same tine they will all bhe properiyin

round parallel wires notelicd for the eids of ¢l
springs, are easily made or replaced Thie éng-
ting end of each punch is to e a coniceal o con.
ave holeand the sharpiening is to he offectid
by deepening this hole by aiproper fool, These
punches will eut the paper with Joss power and
t ore reliably than the flat-ended punches: here:
tofore used,

The parts m' v are 1o he hinged: tocethivr gt »
to allow the die-plate w 1o he SWHIE opea Q1 red
moving ‘any obstruction.  The clip /7 liolds the
die in place when shat,  The paperieartier ¢ is

line with cach: other, wnd the punches 7 heing

finger-key is depressed. wiud diring the tine tha
the paper is betng panelied sl 1 hc foed talies
place as the key rises:  Thie huclowaid moveiment
is to be the distance required for {lie character
that is simultanconsly punehed, Theniechianism
for giving this motion may he of any suitable
kind. . The déviee whicl; | employ for thisx por-
pose is next deseribed,

A rack-bar, v, swinging upon the serew 13, is
provided, and in the lower edge ure inelined or
cam-shaped teeth, and upon the carrier ¢ is i
pawl, w, with an inelined tinger, 9 henee as the
carrier ¢ is moved back the pawl o ix Lified from

the paper Ly finger 9 turning upon the teeth of

¥ contiguous to the slide-bars ¢, The pins 15
on the stide-bars ¢ enter the fork as the keysare
depressed and. give the required motion to tle
rock-shaft to move the sliding carrier back. The
spring 16 acts tomove the paper forward: as the
key rises, By hositioning the pin 15 higher up
or lower dowan it will he broughtinto action later
o sooner in the movement ot the Key, and ience
move the carrier f to a greater or less distance,
and the amount that is required for the charac.
ter-or letter perforated by the depression of that
key. .
It will be apparent that when g key is struck

the appropriate punches will ho operated and in-

stantly retractoed, and thatsimultancously the car-
rier and paper-feeding mechanism will b thrown
haek without acting o the paper.  The inertia
of the parts will carry the slide ¢ slightly: fur-
thier back, and the spring e briugs it forwisd be-
fore the key is relieved sutfieiently fvr the finger
4 to enter between the teoth of tiie rack-bar and
place the parts ready to move the paperas the
keyis diberated.  The movement given to the
paper-feed is fourfold: First, it is rélieved; see:
ond, it draws haek clear of the paper; thind, it

cconies upoit the paper and elamps it; amd fourth,
moved back toward the panches i cach time g |

it maves witly the paper. The paper is'drawn
along suddenly as the feed takes place; rence the
paper-reel s suddenly moved  and the paper
thrown off the reel ina bow or loop. T construct
my roller so as to prevens this occurrence, The
reel 0 Fig, 70 is made i the nusaal manner and
mounted upon a vertieal axis, and around the

Dise of the reet T provide vertieal projecting pins

Cefelose to but not touching the said base of the

the rack-bar r, and the carrier and pawl can he

moved back any requived distance aud the piaper

remain unacted upon, and is hekd by the spring-
pawl 105 but as soon as the carrier 1 commencos
to move in the other direetion the inelined finger
9slips into the first opening between the inelined
teeth of the rack-bar, allowing the end ot the
pawl u to approach the paper and clamp it

against a thin carrier-plate on ¢ that is in frong ot
the fence s, and as the carrier ¢ moves along the !

paper is drawn through between w and » until
the carrier ¢ reaches its extreme movement and
the finger 9 clears the last tooth on the rack-bhar
r.. Daring this movement the pawl 10 has been
entirely raised from the paper by thie end of the
ack-bar ¢ acting thereon while thie finger 9 has
traveled DLetween said rack-bar aund {he paper.

It will be thus seen that the paper is very firmly
held while being moved, and that there is noth-

ing that is moving in contaet therewitl and rend-
ing to injure the paper as the carrier draws hack,
and that the feeding motion can e to any desired
extent. The motion given to the sliding earrier
is shown as derived from the rock-shatt » and
arm «’. Upon the rock-shaft o are forked cams

i
i
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reel, so that npon the sudden rotation of the reel
the paper coil will be thrown out hut cannot pass
beyond tirese pins; thereby the paper will be held
i place, and will draw off easily to the perforat-
ing-machine, ax required.

The transmitting-machine is to be provided
with a wire or spring brush to close the circuit
through the perforations; and if the end of this
brush were diagonal the long pulsation would be
produced from the two lines of perforations even
if' theperforations were nearly inline transversely
of the strip of paper,

I eluim as my invention—

1. Two ranges of punches for perforating tele-
graphic paper with lroles representing daslhes, or
dashes and dots, substantially as set forth,

2. A strip of telegraphie paper perforated in
two lines, with the perforations arranged so that
the long pulsation in transmiteingisobtained from
perforations in both lines, substantially as set
forth.

3. .\ series of perforating-punches arranged in
two or more lines and supported in heads that
are perforated in the line of the opening in the
die, substantially as set forth.

4. The die-plate u, hinged so as to be opened,

in combination with the punches, for the pur-
poses set forth,

O. The springs o combined with the punches 1,
and arranged in the manner specified to retract
the punches from the die-plate 7, as setforth.
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6. The combination of the sliding punches and
sliding plates k with the actuating-levers ¢, sub-
stantially as set forth.

7. The punches ¢ reduced at the end next the
slide-plates %, for the purposes set forth.

8. The finger-keys a «/, in combination with the
bars ¢, slide-plates %, and levers e, substantially
as and for the purposes set forth.

9. Mechanism actuated by one movement of a
key, substantially as specitied, for punching in
two rows telegraphic characters consisting of
dots and dashes.

10. The finger-keys, cam-rods, levers,and cams
arranged between the framegs d/, in combination
with the-punching and feeding mechanism oper-
ating upon the strip of paper running parallel or
so with the finger-keys, as set forth.

11. The paper-feeding mechanism having a re-
ciprocating movement of varying length, accord-
ing to the character perforated, and acting to
grasp the paper and carry the same forward, but
not to catch or hold such paper on the return
movement, substantially as set forth.

12, The paper-feeding clamp ¢ moving upon
the slide s, in combination with the pawl » and
mechanism for reciprocating such clamp, sub-
stantially as set forth.

13. Therack-bar v with inclined teeth, in com-
bination with the pawl » and finger 9, substan-
tially as and for the purposes set forth.

14. The holding-pawl 10 operated by the rack-
bar v, substantially as set forth. :

15. The clamp ¢, pawl %, and fence s, in combi-
nation with the rack-barv and pawl 10, substan-
tially as set forth.
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16. A reciprocating paper-feed in which the
clamping device is litted off the strip of paper on
the backward movement and pressed upon the
same on the forward movement, substantially as
set forth. .

17. The combination of a reciprocating paper-
feed with finger-keys that operate the punches,
and with mechanism connecting the said finger-
keys to the paper-feed in such a manner that the
movement given to the paper will be the amount
required for the letter or character perforated,
substantially as set forth.

18. The slide-rods ¢, pins 15, and cam-fork ¢,
in combination with the roek-shaft »* and recip-
rocating paper-feed, substantially as set forth,
for varying the feed according to the position of
the pins 15 or their equivalents.

19. In an instrument for punching paper for
telegraphic purposes, a seriesef cams each adapt-
ed to operating.the mechanism that moves the
punches and then releasing such punches duar-
ing the downward movement of the key, sub-
stantially as set forth, so that said punches may
be out of the paper before the feed takes place.

20. The paper-reel in combination with the sur-
rounding stationary pins contiguous to the base
of the reel, for the purposes set forth.

Signed by me this 16th day of August, A. D.
1871.

T. A. EDISON.

‘Witnesses:
CuAS. H. SmiTH,
HAROLD SERRELL. (109)
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