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PAaTENT OFFICE.

JOIN GELL, OF LONDON, ENGLAND.

PERFORATOR FOR USE WITH AUTOMATIC.,TELEGRAPH-TRANSMITTEHS.

SPECIFICATION forming part of Letters Patent No.

751,161, dated February 2, 1904. '

Application filed November 3, 1902, Serial No. 129,879, (No model.)

To all whom Tt My conceri.:

Be it known that I, JOHN GELL, electrical
engineer, residing at No. 48 Highbury Hill,
Tondon, N., in the county of Middlesex, Eng-

land, have invented cortain Improvements 10

Pertforators More Particularly for Use with
Automatic Telegraph-Transmitters; and I do

hereby declare the following to be a full, clear,
such

and exact description of the invention,
as will enable others skilled in the artto which
it appertains to malke and use the same.

My invention consistsin apparatus whereby
ihe like are perforatedin a length

a key. It is, however, more particularly ap-
plicable for the purpose of perforating the pa-
per or like tape used for Wheatstone or other
automatic telegraph - rransmitters. 1 attain
this end by means of the mechanism illus-

which— | -
Figure 1 is a plan. Fig. 2 is a part sec-
tional side elevation of Fig. 1. Fig. 2% 1s a
checking device for limiting upward travel of
parallel bars. Fig. 3 shows detail of worm-
drive. Fig. 4 shows detail of epicyclic box.
parallel bar. Fig. 1
shows numerically the whole of ‘the integers
from which the telegraphic symbols are se-
lected. Fig. 8 shows
secondary counter-shafts and attendant gear,
the platform removed. Fig. 9 gives detail of

or perfomtimg-needles. Fig. 12 18 a plan

looking up of Fig. 10. Tig. 13 is a cross-sec-
tion Fig. 1, glving detail of
Fig. 14 shows detail of lever-escapement. Hig.
15 shows detail ot adjustable bush and hold-
ing-screw. Kig. 16 showsdetall of transverse
or feeding mechanism.

In the following specification 1 have de-

scribed my invention as perforating the paper

stripusually employed 1n transmitters for sub-
r . A slight modification
adapts the same;apparatus_for-me with land-

marine telegraphy.

line transmitters.

cover-plate ¢ at
shown in Fig. 2

key-levers being passed
frated in the accompanying. drawings, 1

leneth according to the

Fig. 51s a sectional side elevation of Fig. 4. composing the telegraphic symbol and the

Fig. 6 shows detall of
detail of primary ancl

roller and cam. Fig. 10 oives detail of punch.
Fig. 11isasection of punch above the punches

differential feed.

Said parallel bars 1,
gether, may he divided into two classes, each

In the drawings, & represents the keys,pref-
zo erably similar In pattern to. those employed |

‘1 standard type-writers. Each of these con-

sists of a shank 0, covered by an indexed button '
“on head ¢, said shank taking a culde through
a brass plate , serewed to the base-board ¢ of

the machine at its lower part and through the
its upper end. At the point
ihe shank & has a slot f cut n
it, and into this slot is placed the front steel

tail of the key-leverg. A compressible spring

7 surrounds the key-shank b between the base-

plate dand the steel tail of key-lever ¢. - The
key - levers are pivoted at a given point 1n
their length by resting upon fulerum-bars 7,
(see Fig. 2,) each row of keys being so pivoted
that the terminal lift 1s the same on each key-
The key-levers are preferably made
of wood, having steel tails riveted at their
evont and back ends, the back tails of said
into a slot %, formed
i1 the length of the vertical rodsZ, which also
are guided by passing through base-plate d

‘and upper guide-plate m and have riveted

and soldered at their upper extremity plates
n, these plates having small rollers o or Pro-
jectlons arranged and spaced along theilr
number of elements

character of the key to which each 1s respec-
tively connected. The roller-plates 7 are
tormed by bending a thin piece of metal over

pend. This 1s subsequently
notches cut out according to the rollers same
ig intended to carry. The rollers o are then
inserted and the pin replaced. (See Fig. 6.)

The upper guide-plate is secured to side

bearers 7, having & notched extension s, which

carry a plurality of pivoted links #, to the
other end of which are pivoted the ends of

the parallel bars 2, normally resting upon the

rollerso. Theseparallel bars are so mounted

‘that any vertical movement of the roller-plate

n gives a vertical motion to the parallel bars.
although orouped to-

class having 1ts particular function, the one
translating the characters on the keys 1nto
code, .the other determining the amount of

feed required by the tape for its correspona-
‘ing telegraphic symbol and for spacing. )
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punching and feeding

2.

submarine-cable code these bars are thirteen
in number—eight being employed for perfo-
rating, one for the escapement release of the
mechanism, and four
for the differential feed. The parallel bars
are gulded by means of a comb v, bridged
across them and attached to the plates 2 '
ot the punch-link-pivot cradle. Contignous
to this comb » and hung from a plate @, Sup-
ported in the Same manner, is the check-piece
v tor limiting the excessive upward travel
of the parallel bars 4. Through the
are screwed adjusting-bushes z, through which
are passed screws 1, threaded into the check-
plece %, the advantage of this being that
while the check-piece is rigidly held by the

screws 1 its relative height with regard to the

toanicety by means

parallel bars» can be set
(See Figs. 92°

of the adjustable bushes ».
and 15.) _

In aline with the punch 2 and bridging the
parallel bars is the cradle containing the piy-
ots for the punch-levers. It is built up box
fashion of metal] plates ', the ends of the
pivots passing through plates ' at either side
and kept in their place by a cover-plate '’
The cradle is secured to g stiff plate w0 in front,
which is fastened to a metallic U-piece 3, at-
tached to the upper guide - plate 7, said U-
piece being slotted for the purpose of form-
ing a comb for the roller-plates . (See Fig.

2.) Hinged to parallel bars w207 2?4t b g
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to which are loosely pivoted
the one limb of bell-cranks 5, tilting on pins
or pivots 6, (see Fig. 2,) the other limbs of
bell-cranks 5, in connection with parallel bars
w” ' w0 ', being linked to interlocking pins
7. Bell-cranks in connection with parallel
bars «’ 4® 4® u* are hinged to bent connecting-
rods 8, passing over the top of the punch
through pin-comb 8* and attached by pins at
their other extremities to upright levers 9,
pivoted at their base to cock 10 on punch 2,
screwed to platform 11. These upright le-
vers have pivoted intermedjate of their length
at the point shown interlocking pins 7, enter-
ing the punchon the opposite side to the pins
first mentioned, but at the same level. Light
springs 12 are placed over the crank-levers to
overcome any triction and to assist in the clis-
the interlocking pins when the
finger is removed from the key. The punch 2
(see TFigs. 10, 11, 12) consists

screwed. at 15 to the metallic
Within this shel]
guide-plates 17, attached to the side of the
shell, keeping same in position.
has projecting pins 18, to which are attached

"’ are links 4,

platform 11.

of the sliderare four slots 20, cut on either side,
and into which the Interlocking pins 7 at nor.
mal position just pass. Through the base of

the U-piece pass the punches or perforating-
needles 21.
05 for the marking-holes and those

These consist of two kinds, those
for the cor-

‘tration by passing through

of a shell 14,
14 is a U-shaped slider 16,
This slider

side of the platform 11.
Ties a spur-wheel 51, (see Fig. 3,) gearing

751,161

responding necessary spacing or feed holes.

(See Figs. 7 and 10.) The punches or per-
forating-needles 21 are formed with a bottom
shank 22, the end of which, 292’ is cut obliquely

chisel fashion for more easlly penetrating the

paper, and a top shank 99* The marking-
punches have an 1ntermediate swell 23, 1In
which is pierced an eye 24, so arranged that
same shall come when the punch isat rest op-
posite the corresponding slotin the U-slider 16.
The upper shanks 227 pass through a top guide-
plate of steel 25, screwed into punch-shell 14, a
compression-spring 26 being placed between
the top guide-plate 25 and swell 23, surround-
ing the shanks 29* At the base they pass
the guide-plate 30, attached to the shell 14.
The spacing or feed hole punches 21" are also
formed with a lower and upper shank 29 29*
respectively, but have shoulders 27 so placed
in their length that same come beneath the
swells 23 of the marking-hole punches, Hence

the marking-hole punches from either side on

depression will carry down their respective
teed-hole punches.
punch 28 is either fixed in the slider by screw-
Ing or brazing or placed beneath a Cross-bar
29, as shown in Figs. 10 and 11. Al these
punches are guided near
the shell 14. Un-
derneath the bottom gulde-plate 80 and sepa-
rated from the same by distancing-pieces 81
1s the cutting-die plate 32, the holes of which
are in register with the gulde-plate 30, imme-
diately above and slightly chamfered out-
wardly for clearance of chips.

I have now described the key-action-trans-

lating bars and punch and will pass on to the

driving, perforating, and feeding mechanism.

Driving.—The epicyclic combination shown
in Figs. 3, 4, and 5 is driven by means of a
worm 35, gearing with s worm - wheel 36,
tormed or mounted on the periphery of the cir-
cular box 37. The worm
any convenient source of power, preferably
to an ele¢tromotor. Attached to the inside
of the circular box 37 is the mainspring 38,
the other end of which is
39 to a peripheral flange 40 of a disk 41. The
disk is pierced at 49 in three equidistant
places, bevel-pinions 43 being placed therein
running on shafts 44, cross-pinned, as at 45.

The disk has a central boss 46, into which are
side the respective ends

Journaled on either
of two different shafts4747 ’, carrying bevel-
wheels 48, meshing with bevel-pinions 43, the
bosses 48" of bevel-wheels 43 bearing against
the sides 49, which form the sides of the cir-
cular box 37, ' ' '

to the independent shafts These

shafts 47* 47P are supported in bear:ings 50,

(see Fig. 1,) secured by screws to the under
The shaft 47* car-

The leading spacing-hole

the point of pene- -

may be coupled to-

attached by a screw
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into spur-pinion 52 on a small counter-shaft
54, which in turn drives spur-wheel 53 on the

same shaft, which latter 1s mounted 1n cocks

placed at either end serewed to the under side
of platform 11. The spur-wheel 53 engages
with a spur-pinion 56, fast on the primary
counter-shaft 57, sald primary counter-shatt
being mounted in bearings 58, also bolted
(see Fig. 8) to the under side of platform 11,
and carrying on its length an eccentric 59,

stagger - pin escapement - barrel 60, having

stagger-pins 60 and 60°, and at 1ts extremity
the cam 61. The shaft 47" carries a large
spur-wheel 62, (see Fig. 1,) engaging with
spur-pinion 63, mounted on secondary coun-
tor-shatt 64, supported in bearings 69. (See
Fig. 2.)
otar teed-wheel 66, mounted in a center line
with and a little in advance of the punch-die
plate 32, and a ratchet spacing- wheel 67.
Over said star feed-wheel 66 1s a top roller
66*, (see Fig. 1,) grooved centrally, as at 66°,
to accommodate the star-pins and mounted 1n
a hinged flap 66°, pinned to punch-frame 14,

a spring 66¢ being provided to keep roller

down and also to aid in raising same when

lifted beyond a certain distance.
Derforating.—Attached to the underneath

of plattorm 11, (see Fig. 8, the platform 1n

this view isremoved by means of supporting-.

screws 1,) passing through adjustable bushes
z, is a block 68, and 1nto this block is pivoted
the rocking frame 69. Rigidly attached to
the opposite extremity of this rocking frame
‘s a fork 70, engaging with the eccentric 59.
The rocking trame is composed of two mem-
bers conveniently spaced to receive the re-
ciprocating pitmen 19, attached to the slider

16 of punch 2. When the eccentric rotates

40
45
50
53
60

65

on the release of the escapement, the rock-
ing frame is first depressed and then carried
up to its normal position, thus actunating the
<lider 16 through the pitmen 19, and thereby
pertforating the paper. The height of the
punches 1s determined by the adjustable
hashes z and supporting-screw 1, which also
nermits of compensation tfor wear and tear.

(Sce Fig. 15.)

med.—Qver the parallel bars u are placed
fve transverse levers 71, (see Figs. 1and 186,)
eour of which by means of a forked tooth 71°
rest on the feed parallel bars 2" w4 w'
spectively. The fifth representing the fifth-
hole feed. the limit in this particular code
rests upon parallel bars «' and w.
(ransverse levers 71 are hinged at the back to
a cock 72, screwed to the platform 11. Each
of these transverse bars engages with a sep-

arate tilting bar 73. This engages with the

ander side of the lip 74* of a hinged tilting

hook T4, (see Fig. 138,) the series of hooks
74 having light expanding springs 5, press-

ing upon the tops of the lips 74*- the other

end of the spring being secured to a distance-
piece 76 between the two cheeks T7, carrying

This shaft carries the sprocketed

u? u”, re-

The five

the spacing mechanism. The hooks T4 sup-
port toothed spacing or feed bars 78. These
teed-bars are pivoted at their rear extremity
to swing-links 79, hinged on a pin 30, mounted
‘n the side cheeks 77%, screwed to the plat-

g

70

form 11. The other ends are. formed with

teeth 78% which normally rest in echelon over
successive teeth on the feed-ratchet spacing-
wheel 67 immediately beneath. The rear
ends of the feed-bars are retained against a
check-plate 81 in one piece with the side
cheeks 77* in which the swing-links are PIV-
oted by means of contractile springs 7 8. On
depressing any key the lever representing the
amount of feed required for that special letter
raises its respective tilting bar 73, which with-
draws the tilting hook T4 fromits tooth engage-
ment with the feed-bar and thus allows it to
fall, the terminal tooth of the feed-Dbar en-
oaging with the tooth of the ratchet spacing-
wheel 67, over which it hung suspended. The
ratchet spacing-wheel 67, on the secondary

counter-shaft 64, is prevented from revolving
by means of a pivoted pawl 82, hung onapin 83,

mounted in cocks 84, screwed to platform 11

25 on either side of the ratchet spacing-wheel
&7 A bar 86 is fixed between the two ends
of these limbs immediately beneath the feed-
Jevers, (see Fig. 8 and Fig. '13,) which are
notched to prevent same touching ‘the bar
when they are at rest upon their respective
hooks. From the ends of the bar 86 depend
pitmen or connecting rods 86, pivoted to. the
feed rocking frame 83, which 1s hinged to a
block 89, secured to platform 11, by screw 1,
passing through adjustable bush z, and two
steady pins 90, (see Fig. 1,) said frame being
provided with a distance-piece 91, upon which
s mounted with an adjustable .screw 92 a

75

30

_ 99
and having right-angled extensions or limbs

95

100

ios_

threaded spring-hook 93, carrying one end of

o contractile spring 94. The other end of

this spring is attached to the base of the plat-
form 11.- Secured with screws between the
membersof the rocking frame 88 isa cock 99,

II0

carrying upon a pin 96 a roller 97, which

travels in the roller-path 98 of the cam 61.
One of the parallel bars « is lifted upon the
depression of every key and the space-bar.

This parallel bar has an additional guide-comb

99, screwed to the platform11, (see Figs. 1 and
13,) and close to this comb over the parallel bar
./ is the adjustable set-screw 100 of the CS-
capement release-crank 101. This is hinged
to a cock 102, screwed to the plattorm 11.

Pivoted at the end remote from the primary

TI5

120

counter-shaftto the under side of the plattorm

11 is the escapement-lever 103.  (See Fig. 14.)

The other end normally rests upon one of the

stagger-pins 60% The second stagger-pin 60"

is placed a certain distance in advance and at
one side, as shown in Fig. 14. Owing to the
tail of release-crank 101* engaging with the
Lole 103° of extension 103°, the escapement-

125

Jever on depression of the key is removed 130
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from stagger-pin 60* and the toothed end
passes behind 60°. This permits the shaft to
revolve until stagger - pin 60° strikes the
toohed end of lever and is there momentarily
arrested. On releasing the key the escape-
ment-lever returns to its normal position,
owing to effort of contractile spring 104*,
permitting the shaft to further revolve until
arrested by the stagger-pin 60* coming in con-
tact with the escapement-lever103. Excessive
movement is prevented by the employment of
limiting-pins 1032 _ '

The primary counter-shaft 57 in revolving
carries around with it the eccentric 59 and the
feed-cam 61. In revolving this cam 61 de-
presses the rocking frame 88, lifting the pawl
32 out of engagement with ratchet-wheel 67.
This permits the ratchet-wheel 67 to revolve

~and advance the tape by means of tlhie sprocket

20

25

30

35

star-wheel 66 on the same shaft therewith. The
tallen feed-baris carried forward with ratchet-
toothed wheel 67 until it comes in contact

- with the steel-faced check-plate 104, mounted

on end cheeks 105*, and thus arrests the mo-
tion of the ratchet-wheel. On the further
revolution of the cam the pawl 82 reéngages
with the ratchet-wheel 67 and the feed-bar
lifted clear by means of the transverse bar
36 between the limbs of the pawl coming in
contact with the heel of the feed-bar 78
Said bar is pulled back to its normal position
on the tilting hook 74 by the contraction of
the spring 78", '

The check-plate 104 is normally kept hard
against screw-shanks 104, which pass through

- elongated slots 105 (see Fig. 1) at either end,

40

45

55

6o
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due to the upward pressure of spring /4 un-
der limiting-key 106, Fig. 1. Beneath this
check-plate and pivoted against the end cheek
104° is the thrust-rod 106. toggle-jointed to a
vertical rod 1* and to a rod 107, pinned in
lugs on the check-plate, rod 1 being hinged

to limiting-key lever 109, pivoted to a cock

108, mounted on the base-plate . On de-
pressing the limiting-key the vertical rod is
ralsed, and by means of the toggle-joint the
check-plate is advanced, traveling forward
the distance equal to one space, and by so do-
ing the spacing-bars are arrested one tooth
earlier than otherwise would be the case.
This eliminates the feed-spacing hole between
two letters on the tape, enabling the operator
to punch two or more signs in undivided se-
quence, thereby providing for figures, punc-
tuation-marks, or arbitrary signs.

The operation of my invention is as fol-
lows: On depressing a character-key ¢ the
end of the key-lever gy is lifted, raising the
vertical rods /, carrying the roller-plates 7,
thereby raising its respective parallel bars 1,
inserting, by means of bell-cranks and con-
necting-rods, the corresponding Interlocking
pins 7 into the eyes 24 of the punches or per-
forating-needles 21. Parallel bar +°is also
raised, lifting escapement release-crank 101,

751,161

drawing escapement-lever 103 off No. 1 stag-
ger-pin 60 This permits the primary coun-
ter-shaft 57 to rotate, carrying round the ec-
centric 59 and cam 61. The eccentric59 mov-
ing in the fork 70 actuates the rocking frame
69, thereby pulling down by means of the
pitmen 19 the punch-slider 16, the punches
selected by the interlocking pins being drawn
down as well, perforating the paper tape.

One of the feed parallel bars is also raised,

lifting the transverse lever 71, thereby upset-
ting tilting bar 78, causing the tilting hook
74 to drop its spacing-bar 78 onto the feed
ratchet - wheel 67 below. The cam 61 now
comes into action, releasing the secondary
counter-shatt, as before described, giving the
tape its required feed. Withdrawing the fin-
ger from the key causes the escapement-lever
103 to . return to stagger-pin 60%, completely
lifting the punch-slider and withdrawing the
interlocking pins from the punch-eyes, also
again locking the pawl on the feed ratchet-
wheel and leaving the machine ready for the
next key to be struck. To provide a space,
the spacing-bar key 110 is depressed. This
in same manner raises the parallel bars 2°and
w" by means of lever 111, pivoted to cock
112, said lever lifting vertical rod and plate-
carrying rollers o, spaced under parallel bars
v’ and %”. As a modification I may provide
separate springs for each counter-shaft coiled
by means of the epicyclic driving-gear, but
prevented from backward rotation by means
of a suitable pivoted pawl. -

It will be understood that while I have
shown the interlocking pins as normally out
of connection with the punches and arranged
to be thrust into connection therewith to se-
lect the same I do not wish to limit myself to
this arrangement, though I prefer it, it being
possible to reverse the arrangement by having
the interlocking pins normally engage the
punches-and withdraw those not needed in
selecting the punches.

I claim-—

1. The combination in a perforator for tele-
graphic and like purposes of a plurality of
punches or perforating-needles selected and
collectively and simultaneously operated,
means whereby the corresponding symbol-
feed 1s imparted to the perforated tape upon
the depression of any member of a character-

A

1]

keyboard an epicyclic combination normally = |

held out of action but driven through a main-
spring by any suitable prime mover, primary
and secondary counter-shafts geared to oppo-
site sides of epicyclic combination carrying
operative means for power escapement and
arrestment punch-actuating, and feed-release
and feeding mechanisms, substantially as de-
scribed and illustrated in the accompanying
specification and drawings. |
2. In a perforator for telegraphic and like
purposes the combination of punches for per-
tforating the tape, with a keyboard, means for

Iz
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 mmeans whereby the perforated tape is ad-
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selecting and thereby forming signs or char-
acters from said punches, a series of parallel
bars, means for selection and producing a ver-
:0a] movement in same, said bars actuating
interlocking pins working in opposite direc-
tions and means for imparting the necessary
feed to the perforated tape, substantially as
described. |

3. In a perforator for telegraphic and like
purposes the combination with a keyboard,
translating or selecting mechanism and inter-
locking pins of a punch consisting of a shell
having guide and cutting-die plates, a recip-

s

rocating slider moving within said shell and
having slots within which rest the interlock-
ing pins, perforating-needles or punches pass-
ing through said slider, and actuated in the
way and manner and by the means herein de-
scribed.

4. In a perforator for telegraphic and like
purposes the combination in a punch of a se-
ries of punches or perforating - needles for
marking and feed-holes, having oblique cut-
ting ends, said marking-hole punches having
compression-springs and eved swells for en-
oagement with interlocking pins and bearing
on shoulders formed on corresponding feed-
hole punches; said punches passing through a
reciprocating slider and guide-plates and ar-
ranged when selected by the interlocking pins
trom key to perforate a paper strip, passing
over the cutting-die substantially as described.

5. In a perforator for telegraphic and like
purposes the combination with a reciprocat-
ing punch-slider a series of character-punches
with means for selecting and locking them to
the slider. of a spacing feed-hole punch engag-
ing with a cross-bar in said slider actuated
automatically when the spacing or character

kevs are depressed substantially as described.

6. In a perforator for telegraphic and like
purposes the combination with a keyboard of

vanced according to the length of symbol con-
sisting of transverse bars engaging with ver-
tically-rising parallel bars selected and op-
erated as described from the key and causing
on depression of said key and by means of
tilting hooks toothed spacing-bars tofall upon
a ratchet spacing-wheel beneath said spacing
or feed bars being arranged in echelon over
<aid ratchet-wheel and determining by their
length the amount of feed substantially as de-
seribed.

7. In a perforator for telegraphic and like
purposes the combination of epicyclic gear
driven by a prime mover and governed by a
coiled spring whereby power 18 supplied to
the intermittent demands of the shatts but
differentially to the secondary shaft, with
means for releasing and arresting said power
controlled from keyboard and operated with
every character-key depressed, substantially
as described. |

8 The combination in a perforator for tele-

5 N ll_"
.

oraphic and like purposes of a prima,ryr _:-ind |

“secondary counter-shaft the former carrying

eccentric stagger-pin escapement-barrel cam

actuating on release the feeding and punch-

ing mechanism, the latter carrying toothed
ratchet spacing and feed wheel and sprocketed
star feed-wheel substantially as described.

9. The combination in a perforator for tele-

70

oraphic and like purposes of an escapement-

lever actuated from parallel bars and engag-
ing with stagger-pins on escapement-barrel;
a hinged rocking frame having fork en-
oaging with eccentric on primary counter-
shaft, pitmen attached to said rocking frame
and punch - slider; a second pivoted frame
spring-hung from platform, carrying roller
adapted to engage with cam and carrying
pitmen - operating release - pawl on toothed
ratchet-wheel: primary counter-shaft released

and transverse levers.raised on depression of ¢

keys; tilting hooks engaging with said trans-
verse levers dropping suspended feed-levers;
a check-plate arresting the rotation of sec-
ondary counter -shaft by engagement with
allen feed-lever, and transverse bar between

limbs of feed ratchet - wheel pivoted pawl,
lifting and rehanging on tilting bar said feed-

lever, substantially as herein described.

10. Incombinationina perforator,punches,
tape - feeding mechanism including a check-
plate movably supported, and means for ad-
justing the check-plate including a Jimiting-
key and toggle-levers to vary the action of the
tape-feeding mechanism whereby the spacing-
hole may be eliminated, substantially as de-
scribed. | |

11. Ina perforator for telegraphic and like
purposes the parallel bar check-plate, punch
and cam rocking frame and fulcrum-blocks
and means of adjustment for said parts com-
prising the bushes z and attachment-screws
1, substantially as described.

12. In combination in a perforating appa-
ratus, a central series of feed-hole punches, a
series of marking-hole punches on each side
ot the feed-hole punches, a slider, interlock-
ing pinsoperating on opposite sides of the said
<lider for locking the marking-hole punches
to the said slider and means for operating the
slider, substantially as described.

13. In combination in a perforating appa-
ratus, a central series of feed-hole punches, a
series of marking-hole punches on each side
of the series of feed-holes punches, a slider
for operating the punches, interlocking pins
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t6 connect the marking-hole punches with the

slider, said marking-hole punches having en-
gagement with the feed-hole punches to carry
the same down therewith, substantially as de-
scribed.

14. Tncombination, a series of punches hav-
ing vertical movement, a slider movable ver-
tically, means for connecting the punches with
the said slider, a lever with means for operat-
ing the same to draw the slider down and a
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pltmfm connection between the sald lever and
slider, substantially as described.

15. In combination in a perforatmﬂ' appa-
ratus, tape - feed mechanism comprising a
r atchet—wheel a series of feed-levers arranﬂed
in echelon to engage the ratchet-wheel, means
for releasing the sald teed-leversto engage the
ratchet - Wheel ancd means for arrestmo* the
ratchet-wheel, said means being located i in the
path of the feed- lever, substantla,lly as de-
scribed.

16. In combination in a perforating appa-

751,161

ratus, tape-teedmw mechamsm and an ad st
able plate controlhnw the variable feed ot the

said tape-feeding mechanism and a limiting- 15

key connected to said plate for operating the
same, substantially as descrlbed
In testimony that I claim the foregoing as
my mvention I have signed my name in pres-
ence of two SU.bSCI‘lblI]G‘ witnesses. |
JOHN GEILL.
Witnesses:
Fra~ncis HEroN RoGERs,
T. WarsoN WALKER.
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