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' To all whom it may concern:
it known that I, JAMES A. EKIN CRIS-I

UNTTED STATES PATENT OFFICE.

JAMES A: EKIN CRISWELL, OF BROOKLYN, NEW YORK.

'MACHINE FOR MAKING MATCHES..

QPECTFIGAT.ION formmg paru of Letters Patent No. 673,243, da,ted April 30, 1901.
Appllc&tmn filed June 15, 1900 Sanal No 20,386. (No model..

Be
WELL, of New York, borough of Brooklyn,

oountv of Kings, and S‘nate of New York, have

mvented certain new and useful Impmve-
ments in Machines for Making Matches, of

which the following is a full elea,r and exact

description.

IO

Thisinvention relates to m a,teh—ma,km o ma-
chines, but more particularly to such as dis-
closed in my Letters Patent No. 652,476, dated
June 26, 1900, in which the splmtq are eut
from blockq of wood.

The primary object of the invention is to
provide simple and efficient means by which
the splints may be cut from the block and
then swung or moved clear of the splint ma-
terial in position to be forced into holding de-
vices in a suitable carrier.

Another object of the invention is to pro-
vide a simple and efficient reciprocatory and
oscillatory cutter-head havingsuitable splint-

cutting devices spaced apart by which anum-

ber of splmt,q are cut and by which the splints
are forced into a suitable earrier during the

- same movementthatthe cutnel S enb thesplints

30
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from the blocks.

Fuarther objects of the invention are to pro-
vide simple and efficient means by which the
feeding of the splint material may be Stopped
at %ated intervals to permit the carr ier to be
moved without receiving splints at predeter-
mined intervals, thus allowing the carrier to
comprise a series of linked members and to
provide a simple and efficient holding device
or carrier for the splints. - |

The invention will be hereinafter more par-
ticularly described with reference to the ac-

companying drawings, which form a part of

this specification, a,nd then pointed outin Lhe
claims at the end of the desgmpmon

In the drawings, Figure 1 is a side eleva-
tion of one form of the machine embodying
my invention. Fig. 2 is a front elevation.
Fig. 3 1s afmmnenml"y ver tleal section taken
on the line [1I III of Fig. 8, showing the cut-
ter-head and partof its opemtmﬂ‘meeha,nlqm
Fig. 4 is a fragmentary vertical section taken

ter heddmadlffe:ennpoaltmn Flg 5lsafrdrf-

mentary sectional plan, pmtly in elevation,
- taken on the line V V of Figs. 1 and 2.

Fw‘

.

‘the openings in the cuttels

6 is a fragmentary sectional plan throu oh the |

cutter-head, showing the slides for covering
Fig. 6% 18 a de-

tail plan of one of the cutters. Fig.7isa de-

‘tail view of a part of the meeha,msm for stop-

ping the feeding of the material to the cut-

‘ter-head at stated intervals.
| view. FHig.91s a fmﬂ'mentary section of one
form of carrier, taken on the lines IX IX of
Hig. 10. HKig. 101is a partial plan view,
11 is a Verbleal section taken on the line XI

Fig. 8 is a plan

Kig.

XI of Fig. 9; and Fig. 12 is.a vertical section
of a carrier, shomnﬂ' a slight extensmn of that
shown in Fw's 9 to 11.

The frame 10 may be of any suitableformand

construetion and may comprise two or more

sections properly held tog ether. Ontheframe
is a trough or hopper 11 for the blocks 12
from whmh the splints are cut, though more

than one hopper may be used if desired.

The feed-trough has a cover- pldte 13 at its in-

- with a belt and fly- wheel pulley 27

on bhe line IV IV of Fig. 2, showing the cut- |
1 28,

22, fixed to sarld shaft.

ner end and is provided with feed-rolls 14,
which engage the upper and lower bmfa,eeﬁ
of the blOGkS of wood to force the latter in-
ward. The shafts of thefeed-rolls are jour-
naled in brackets or lugs on the trough 11,
and the shafts are geared together by the
oears 15. The shaft of the upper feed-roll1is
provided with a bevel-gear 16, which meshes
with a smaller bevel-gem 17 on the shaft 18.
This shaft has a larger gear 19, that meshes
with a small gear or pinion 20 on the shaft
21, as shown in dotted lines in Fig. 1. On
the shaft 21, Figs. 7 and 8,1is a mtuhet-m heel
Arms 28 move loosely
on the shaft 21 on opposite sidesof the ratchet-
wheel, and at one end of said arms is a pawl
24, Wthh engages the teeth of the ratchet-
Wheel 22. I‘he arms 23 are operated by a rod
25 through an eccentrie on the main driving-

55
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shaft 26, the driving-shaft being promded

As the
driving-shaft 26, rod 25, and arms 23 are op-
erated the mtehet wheel 22 will rotate the
shaft 21, and through the latter shaft and
train of ﬂ'ea,unﬂ' descuhed the feed-rolls 14
will mtermlttently force the bloeks of splmt
material 12 inward.

To cut the splints, I pmmde a suitable re-
ciprocatory and oscillatory cutter-head, as at
The cutter-head has the main member
29 and the second member or clamping-plate

95
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30, between which are the cutters 31.
cutters may be of the usual or of any pre-

- ferred form and are held in grooves in the

- IO

clamping-plate 30, between qald plate and
the member 29. T‘le cutters 31 have pins 32
entering holes in the head, and in each end
of the head is'an arm 33, whleh is secured to
the shaft 34. The bha,ft 34 1s journaled in

- bearings 35, that move vertically in the gnides

36 of the frame. Connecting-rods 37 span

the shaft 84 at one end, while the other ends

of sald rods are Operatwely connected to the

cranks 33 on the main driving-shaft 26, By

this means the shaft 34 and the cutter-head

receive a reciprocatory movement, though it
will be understood that the head a,nd 1138 op-

erating mechanism may be of any smtable

, -eonstructlon

20

- means may beemployed. Asshown, theshaft
34 has a pinion 39 oh each end adjacent to
‘the bearings 35.

As a means for imparting a 10t.a.1*y or oscil-
latory movement to the cutter-head various

These pinions mesh with

. ~the racks40. The racks 40 areslidingly held

30

35

and the pinions continue to descend the

on the frame 10 and move alonﬂ' the brackets
41 and the frame, which mowement is limited

by the stops 42 and 43. The racks and the
pinions move together during the downward
stroke of the shaft 34 until the lower ends of
the racks engage the stops 43. The racks
will now remain qtamonaly, and as the shaft

in-
tons will rotate the shaft and will S,Wlng or

give the cutter-head a partial I'PVO]UBIOII—I]J _
_thls case one-half of a complete rotation.
During the upward stroke the same operation

- will take place, except in a reverse direction,

40

[0

- ward movement of the head and just prior to

55

“each bearing 35.

‘the racks after engaging the upper stops 42
causing the cutter- hea,d to swing back orre-

turn in position to again cut bplmts

The shaft 34 and the cutter-head are locked

agalnst rovary movement during a part of
eachreciprocatory movement. Tosecure this;

a disk 44 is secured to the shaft 34 at or near
These disks are each pro-

vided with two recesses 45 and 46, into which
are adapted to fit the ends of bolts 47.
locking-bolts are normally forced downward

by springs 48, and passing through openings
These levers
“are pivoted to the bearings 35 at one end and

1n the bolts are the levers 49.

have their other ends lobated in the path of
lugs 50 on the frame, so that dulmg the down-

the racks engaging the lower stops 43 the le:

- vers 49 will disengage the bolts 47 from the

- recesses 4.05.

The bolts 47 have springs 51;

- which normally force the levers 49 unward

60

and permit said levers to pass by the stops
during the upstroke of the cutter-head. The

- recesses 46 in the disks 44 have a lip only on

one side, so that it is not necessary to posi-
tively release the bolts 47 during the upward
stroke; but, if desired, said recesses may be
- the same as recesses 45 and the levers 49 ex-

tended, as shown in dotted lmes at 52 in Fig.

T'hese'

trie-straps 55.

|.enter Opemncrs< In a cross-bar 58. __
“bar 58 is secured to the connecting-rods 37.

,-TIB]
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It will be seen that the splints after being
cut are swung or moved away from the splint,
material, and during the same movement that
the splints are cut the latter will be placed in
p031t1011 to be engaged by the spllnt carrying
and holding means.

The cutter -head 1s provided with a series
of slides 53, which move lengthwise of the
cutters and have their ends adapted to cover
the openings in the cutters on one side there-
of in the usual manner. These slides, Figs.
3, 4, and 6, are formed from or connected to
a common bar 54, the ends of which are piv-
oted to a progeetm portion of rings or eccen-
The straps 55 span disks or
eccentrics 56, which are loose on the shaft 34,

but are held from rotating by fingers 57, which
This eross-

It will be seen that as the cutter-head is ro-
tated in one direction the straps 55, moving
around the eccentries or eccentrically-ar-
ranged disks 56, will move the slides =o as

to cover the openings in the cutters, as in

Fig. 4, while a reverse movement will remove
the slldes away flom the cutter ends, as in

Fig. 3

The carrier or holding means m&y be of the
usual or of any %mta,ble form or construction.
The carrier 59 may consist of independent

plates linked together, as in the drawings,

and between the carrier and the trough 11 may
be arranged the open end of a funnel shaped
pipe or tube 60, which has its other end con-
nected to an exhaust- fan, (not shown,) by
which the waste and defeetwe splints may be
withdrawn from the machine. The carrier
59 1s of the usual form and consists of a se-
ries of sections 61, linked together, each sec-
tion heing provided with a series of holes 62
or splint-engaging devices, which hold the

t splints when forced therein by the cutter-

head, the holes 62 being smaller than the di-
ameter of the splints to compress and hold the
latter in the usual manner. The holes 62 are

1 arranged in rows and correspond in nuamber
The

to the cutters and are made to register with

| the cutters as they are brought in position to
stick the splints into the holes, the thrust be-

ing taken up by the plate 63, located directly
beneath the carrier, or by the table 64, which

| 18 secured to the frame and a;loncr whlch the

carrier travels. |
The carrier may be opemted by any suit-
able mechanism. A transverse shaft 65 is

| Jjournaled in the fra,me, and on said shaft are
| gears 66, which mesh with the teeth oun the

car rler-lmks At 67,Figs.1and 2, is a ratchet-
wheel, on each 31(16 of which is an arm 68.

One end of these arms carries a pawl and is
operated from the main driving-shaft 26 by

the rod 69 and an ecceentrie 70, ’r..hus giving a
continuous step-by-step lnovement tothe car-

3 soastostrlkequmableIun*s smmllal tolucrs50 Icuttel head and out of hhe maehlne, from
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The endless carrier 59 enters the ma-
| chine at the front and passes around suitable
| idlers or pulleys, (not shown,) then under the
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or about the time the splints are cut the le- | and joining each pairof plates in one instead

“inbefore referred to.

673,243

which the splints may move in any suitable

direction to have the matches completed in

the usual or in any preferred manner.

To allow for the space between the different
sections of the carrier to permit thewm to be
linked together or to have them immediately
follow each other when separate plates or
holding means are employed, suitable means
is provided by which the feeding of the ma-
terial is stopped at predetermined intervals.
Means for this purpose is not broadly claimed
herein, as such is covered in my patent here-
As shown, the shaft 21

is provided with a loose ratchet-wheel 71,

which is rotated by a pawl 72, carried by the |

arms 23. On the ratchet-wheel 71 is a trip
or projection 73, which at a predetermined

point will disengage the pawl 24 from the
- ratchet-wheel 22.

It will be seen that as the
arms 23 are moved by the rod 25 the two
ratchet-wheels 71 and 22 will rotate in unison,
and so feed the blocks of wood inward. As
soon as the topor trip 73 strikes the pawl 24
it will be disengaged from the fixed ratchet-
wheel 22, which will then remain idle, thus
stopping the train of gearing operated by the
shaft 21, already described, and consequently
the feeding of the splint-blocks. The loose
ratchet-wheel 21 continnes to rotate, and as
soon as the trip 73 passes by the pawl 24 the
latter will again engage the teeth of the
ratchet-wheel 22. The splint material will
now be fed to the cutter-head until the trip
again disengages the pawl 24, and while the
pawl is disengaged to stop feeding the mate-
rial the cutter-head operates without cutting
splints. The carrier 59 when it returns to
the machine with completed matches passes
under and has its edges supported by a guide-
plate 74. This plate, Figs. 1 and 2, is se-
cured to the frame and has supporting-ribs
75 for the edges of the carrier.

vertically movable. The cross-head is piv-
oted to straps 78, which are operated by ec-
centrics on the drive-shaft 26. A series of
punches 79, arranged in a row and corre-
sponding in number to the holes 62 in the
carrier, are carried by the cross-head 77 and
have their ends guided in a cross-bar 80 of

‘the plate 74. The rows of holes with the

matches are caused to register with the

punches 79, and when the latter are forced

downward a row of matches will be ejected

from the carrier. |

- The invention will be readily understood
from the foregoing description when taken in

connection with the accompanying drawings.
The trough or hopper 11 being filled with |

blocks of a size equal to the length of the

splints and the machine operated,.the blocks.

will be fed with a step-by-step movement 1o
the cutter-head 28. The cutter-head will now

have a downward moveinent and will cut a

set or row of splints from the blocks 12. At

The plate |
~ has guides 76, in which the cross-head 77 is

ward movement.

‘wether to form an endless carrier.

&

vers 49 will release the blocks or bolts 47
from the disks 44. The pinions 39 and racks
40 will move downward with the cutter-head,
and shortly after the splints are cut and the
disks 44 are released the racks will strike the
stops 43, and by means of the pinions 39 and
shaft 84 the cutter-head will be given a par-
tial revolution in the direction indicated by
the arrow in Fig. 3, and on further down-
ward movement the cutter-head will stick
the cut splints into the holes of the carrier
59. The slides 53 will cover the openingsin
the cutters in the manner hereinbefore de-
scribed and will form an abutment for the
ends of the splints while being forced into
the carrier. During the upward stroke of
the cutter-head the cutters will leave the
splints in the carrier, and when the racks
strike the upper stops 42 the cutter-head will
be swung back to its former position ready
rocut another row of splints at the nextdown-
Thisisrepeated, and atthe
time that oneof the spaces between the linked
members of the carrier registers with the cut-
ter-head the trip 73 on the ratchet-wheel 71
will engage the pawl 24 and stop the feeding
of the splint material, as previously de-
scribed. The carrierasitisfilled with splints
has the matches completed in the usual orin
any preferred way, and as the completed
matches return to the machine they are
ejected by the punches 79, but when small
sections of plates or other holding meansare
employed instead of an endless carrier they
may be taken and the matches completed
by hand or otherwise.

From the foregoing it will be seen that a
simple and efficient machine is provided in
which there isa reciprocatory and oscillatory
cutter-head which cuts a row or set of splints
and sticks them into the carrier during the
same movement of the head, and, further,
simple and efficient means are provided by

‘which the carrier mnay be moved without re-
‘ceivinyg splints atv stated intervals, thus com-

pensating for the space between two adja-

cent members of the carrier.

In Figs. 9 to 11 there is shown a form of
carrier which may be made in independent
sections, or the sections may be linked to-
Here the
carrier has side pieces 81, provided with lugs
82. * These lugs are slotted, and fitting sald
slots are two opposed metallic plates 83. The
plates 83 are depressed at intervals, and when
placed together form recesses or openings 34
for the splints. At or near the lower end of
the openings 84 are spring fingers or tongues
85, which are formed by slitting the plates
and forcing them inward. Thesplints when

70
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forced past the tongues or fingers 35 will be

| rigidly held spaced -apart.

»

‘The platesof the form shown iu Fig. 12 are
(N-shaped in cross-section, thus providing a
substantially flush and smooth upper surface

130
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of having two independent plates, as in Figs.

9 to 11; otherwise the construction of the

form shown in Fig. 12 is the same as in the

other views referred to.

Various changes in the construction and
arrangement of the machine may be made—
as, for example, the position of blocks, the

citter-head, and the carrier may be such that

the splints may be carried and forced into a
carrier above the catter-head, thus avoiding

the necessity of reversing the position of the

splints for treating them to complete the
matches.

splints.

Having thus described my mventlon I ]

claim as new and desu-e to secure by Lebters
Patent—

1. In a match-making machine, the combi-

nation with a ecarrier having independent
- rows of openings for the splints, and a re-

ciprocatory and oscillatory cutter-head cut-
ting the splints and giving them a partial ro-
tatlon after being eut to force them into the

rows of openings in the carrier, tor the pur-.

pose set forth.

2. In a matech-making maehme the eombl-.
nation with a cutter- heed prowded with cut-
ting devices, of means for reciprocating the

cutter-head, means for oscillating said head

~during the reciprocatory movements and af-

35

ing the splints from the cutting devices. |

3. In a machine for makmg matches, the |}
combination with a cutter- head plOVlded
with cutting devices, of means for recipro-

cating the euttel hnad -means for oscillating

said head after the splmte are cut, holdmg

 means receiving the cut splints, and punches

40

for e,]eetmg the splints from the holding

-means, for the purpose set forth.

4. In a machine for making matches, the
‘ecombination with a carrier, of a reciproeca-
- tory and oscillatory head prowded with cut-

ting devices which cut the splints, rotate

- them and stick them in the carrier during

‘the same movement of the hedd f01 the pur-

pose set forth.
5 In a.metch makmﬂ' maehme the combi-

nation with a reelpmed,tory cuttel-head hav- |
ing means for cutting splints, of means for

- oscillating the head after the eplmte are cut,

- means movable over the openings in the cut-

B

- ries of cutting devices, of means for recipro-
cating the cutter- head means for oscillating
- said head during the reciprocatory move-
‘ments and after the splints are cut, slides

~ movable over the openings in the cutting de-~ |

~ vices, and a carrierreceiving the splints from
the cuttmw devices, substanlmﬂy as and for |

Ho

ters to form an abutment for the splints, and
a carrier receiving the splints from the cut-

- ters, subet&ntmlly as described.

6. Ina match-making machine, the combi-
nation with a cutter-head provided with a se-

_ the purpose described.

Means mlﬂ'ht also be employed to
lock the carrier durlng the sticking ef the. |

+ .
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combination with means for feeding blocks of

wood, of a reciprocatory and oscillatory cut-
ter-head having cutters which cut the splints
endwise and give them a partial rotation after
being cut, and a carrier having splint-holding
means receiving the splints endwise after be-

ing cut, substantially as described.

8 In a machine for making matches, the
combination with means for feedmn' bloeks of

wood, of a reciprocatory and osellla,tory cut-

ter-head having a set of cutters cutting the
splints endwise from the blocks and giving

them a partial rotation after being cut, a car-

rier having splint-holding means receiving
the splints end wise from the cutter-head, and
punches for ejecting the splints from the car-
rier, for the purpose set forth.

9. In a match-making machine, the eomb1-
nation with means for feedmg blocks of wood,
of a reciprocatory and oscillatory e.utter-heed
having cutters spaced apart and each cutting
individual splints endwise from the blocks,

the splints being os¢illated and moved free of

the blocks after being cut, means movable
over the openings in the cutting devices,
and a carrier having splint- holdmﬂ' means

| recelving the splmts properly Spaced apart

tor the splints are cut, and a carrier receiv- |

endwise after being cut, for the purpose set
forth.

10. In a machine for making matches, the
combination with means for feeding bleeke of
wood, of a cutter-head having cutters spaced
&pert and each cutting 1ndw1dual splints-end-
wise from the blocks, means for reciprocating
the head, means for OSGIHdtlBﬂ‘ the head after
the sphnts are cut to present them in a dif-
ferent position, and a carrier having splint-
holding means receiving the splints propeﬂy

75

30

go

95
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epeeed apart endwise d1rect from the cutter-

head, for the purpose set forth.

11. In a machine for making matches, the

' combmetlon with means for feedmtr blncks of

wood, of a cutter-head having eutter's spaced
a,pa,rt 'and each cutting indi vidual splints end-

. wise from the blocks, means for reciprocating

the head, means for oselllatmﬂ' the head after

the splmts are cat to present them in a dif-
ferent position, means movable over the open-

I10

115

ingsin the cutters, and a carrier havingsplint-

holding means receiving the splints properly
spaced apart endwise direct from the cutter-

| head , Substantially as and for the pul pose de-

serlbed -
12. A match- makmﬂf machme eomprlslno'

120

a reciprocatory and oeellldtory cutter head

| provided with a series of cutters which cut the
splints and change their position by the os-
-cillatory movement, a carrier receiving the

splints from the cutters after the position of
the spllnts has been changed, and means for

carrying off the waste materlal and bad s plints -

from the cutters. |

13. In a match-making ma,ehlne, the com-
bination with a carrier of a reciprocatory and
oscillatory cutter-head provided with cutters
which cut the splints in rows and give them

7. In & machine for 1:111:5.511111«:-r matches, the | a rotary movement after bemg cut, a,nd ©X-

125
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hausting means for carrying off the waste ma-
terial and bad splints. |

14. A match-making machine, comprising
a reciprocatory and oscillatory cutter-head
having cutting devices which cut the splints

“and give them a partial revolution, and hold-

ing means receiving the splints from the cut-
ter-head.

15. In a match-making machine, the com-
bination with a carrier, of a cutter-head hav-
ing cutting devices for cutting splints, means
for reciprocating the head, locking means for
the head, means for releasing the locking

“means, and means forimparting an oscillatory

movement to said head.

16. In a match-making machine, the com-
bination with a earrier, of a cutter-head hav-
ing cutting devices for cutting splints, means
for reciprocating the head, devices locking
the head against rotary movementateach end,

“means for releasing the locking devices, and

30

35

means for imparting an oscillatory movement

to said head. : | |
17. In a mateh-making machine, the com-

bination with a earrier, of a cutter-head hav-

ing wneans for cutting splints, a device lock-

ing the head against rotary movement, means

for releasing the locking device, and means |

for imparting an oscillatory movement to
said head. | - |
18. In a machine for making matches, the
combination with a earrier, of a reciprocatory
cutter-head having devices forcutting splints,
means locking the head against rotation and
comprising a disk, a movable bolt adapted to
engage the disk, and means for releasing the
bolt, and means for oscillating the cutter-
head during the reciprocatory movements ot

- sald head. |
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19. In a machine for making matches, the

combination with a carrier, of a reciprocatory
cutter-head having means for cutting splints,
means locking the head against rotation,

‘means for releasing the locking means, a pin-

ion movable with the head, and a rack hav-
ing a limited movement and engaging the
pinion to rotate the head. |

20. In a match-making machine, the com-
bination with a cutter-head provided with a
series of cutting devices, of means for recip-
rocating the head, devices locking the head
against rotary movement at each end, means

for releasing the locking means, means for |

imparting an oscillatory movement to the
head during the reciprocatory movements
thereof, and holding means for the splints.

[

21. In a machine for making matches, the
combination with a cutter-head provided with
a series of cutting devices, of a device locking
the head against rotary movement, means

for releasing the locking device, means for

imparting an oscillatory movement to said
head, and holding means receiving the splints
from the cutting devices.

22. In a match-making machine, the com-
bination with a reciprocatory cutter-head hav-
ing means for cutting splints, means for os-
cillating the cutter-head after the splints are
cut, and a carrier receiving the splints from
the cutter-head. | |

23. In a machine for making matches, the
combination with a reciprocatory cutter-head
provided with cutting devices, means for im-
parting a partial revolution to said head non-
rotating eccentric devices movable with the
cutter-head, slides movable over the cutters,
and straps or rings movable around the ec-

centries and operatively connected with the

slides to move the latter during the rotary
movement of the cutter-head. | |
24. In a match-making machine, the com-
bination with means for cutting splints, of
means for feeding the material to the cutting
means, a carrier for the splints, means for
giving the carrier a regular intermittent or
step-by-step motion, ratechet-and-pawl mech-
anism for operating the feeding means, a sec-
ond ratechet mechanism, and means for oper-
ating the second ratchet mechanism to stop

the first-mentioned ratchet mechanism and.
the material-feeding means at stated or fixed

intervals, substantially as and for the pur-
pose described.

25. In a match-making machine, the com-
bination with means for cutting splints, of
means for feeding the material to the cutting
means, a carrier for the splints, means for
giving the carrier a regular intermittent or
step-by-step motion, ratchet-and-pawl mech-

| anism for operating the feeding means, a sec-

ond ratchet-wheel, means for operating the
second wheel, and one or more trips carried
by the second ratchet-wheel vo disengage the
pawl from the first-mentioned ratchet mech-
anism and thereby stop said mechanism and
the splint-material-feeding means, substan-
tially as and for the purpose described.

JAMES A. EKIN CRISWELL.

"Witnesses:
WILLIAM FOSTER,
A. W. STANLEY,
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