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UNITED STATES PATENT OFFICE.

EDWARD II. EISENHART, OF. NEW YORK, N. Y.

MATCH'&-MAK:ING MACHINE.

SPECIFIGATION farmmsr part of Letters Pa,tent No. 675 4 ( O, dated June 4, 1901.

| Applmatlun ﬁled May 21, 1900 Serml No, 17,451,

To all whom it ?ncay Goncern

-Beitknown that I, EDWARD H. EISENHA
a cltizen of the Umted States residing at New

York, in the county. of. New York and State 'lf01 'ms of knives.

of New York, have invented new and useful | tive view of a portlon of the slotted rib or

Improvements in Match-Making Machines, of |

which the following is a speelﬁeauon

ing matches, and especially to that part of
such a machine that operates to make the
match-splints; and it has for its object to pro-

vide improved cutting mechanism for cutting

the splints from g prepa,red block of wood,
to provide an 1improved carrier for receiving

and conveying the splints from one part of the |

machine to the other, and to providenovel and
simple mechanism for inserting the splints in

ranged ort‘ramzed and combined in such man-
ner that the snlmns are cut, elevated, and in-
serted in the carrier-bars at one operatmn
T'o these ends my invention consists in the
features and inthe construction,combination,
and arrangement of parts hel einafter de-
scribed, and particularly pointed out in the
claims following the description, reference
being. had to the accompanying drawings,
forming a part of this specification, wherein—
Flﬂ‘me 1 1s a vertical sectional view of the

splmt cutting and inserting mechanism. Fig,
2 is an end elevahon of the parts shown in

Fig.1. Hig. 318 & top. plan view of the same
parts, partmlly in section. Fig. 4 is a detail
plan view-of the block of WOOd from which
the splints are cut. FKig. 5 is a similar view
of the slotted bar through which the splints

are stripped from the euttmﬂ‘ and inserting

mechanism. Fig. 61is a sumlﬂr view of the
lifter-bar. Fig. 7 is a diagrammatic view of
a group of the knives. Flu' 8 is a detail top
plan view of the bar 'tht operates to hold the
knives in place., Fig. 9is a detail view illus-
trating the manner in which the knives oper-
ate to cut out and detach the splints from the
wooden block. Fig. 10is a detail pel spective
view of one of the kmves I'ig. 11 is a detail

view of the gearing for mtermlttlnwly feed- .

ing forward the Wooden block or stock from
which the splints are cut and the carrier for
conveying thesplints. Fig. 12isa detail side
clevation of the carrier. Fig. 13 18 a detail
top plan of the same. Fig. 14 is a detail per-

RT, |

| bolt%

‘rectilinear direction.

(No model.)
sp_eetive view of one of the carrier-bars. Fig.
15 1s a similar view of one of thelinks. Figs.

16, 17, and 18 are detail views of modlﬁed
Fig. 19 is a detail perspec-

flan ge in which the knives are seated. Figs.

.| 4, 5, 6 7,and 8 are arranged in the form of a
This invention relates to machines for mak- |

grou P, showm gdiagrammatically the manner
in which the sphntb are held from the time
they are severed from the block and until they
are inserted in the carrier.

Referring to the drawings, the numeral 1
indicates the frame of the maehme, which
may be of any approved or preferred con-
struction suitable for supporting in operative
position the several parts of the machine.

Fixed on one end of the frame are two verti-
~the carrier-bars; said mechamsms being ar- |

cal parallel standards or guide-bars 2, pro-
vided on their inner or adgaeent faces with

-vertical V-shaped ribs or splines 3, and be-

tween said guide-bars is .:era,nﬂ'ed to verti-

“cally reciprocate a cutter-head carrying the
mateh-splint cutting and inserting mechan-

ism, as will hereinafter be descrlbed The
standards or gulde-bars are rigidly bolted at

‘their lower ends to the frame of the machine

by bolts 4, and near their upper ends are in
like manner bolted to a cross brace or beam
o, forming a part of the machine-frame, by
The cutter-head isarranged to ver-
twally reciprocate between said n'u1de bars
and is provided with two uprwht sllde bars
7, which are provided on their outer sides
w1t,h V-shaped grooves 8, into which project
the ribs or sphneb 3 of the gnide-bars before
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referred to and by means of which said slide-

bars are caused to reciprocate in a perfectly
The slide-bars are rig-
idly connected together and are held in true
parallelism by 1)16 -bolts 9 and 10, as most
clearly shown in Figs. 1 and 2 of the draw-
ings. Kach of the shde bars.is provided at
its upper end with a head 11, formed at a

‘right angle to its slide-bar, smd heads’ pro-
jecting horlzontally toward one another, and

are provided on their upper side with-a ver-
tical longitudinal ribor flange 12, the forward

edge of sa,ld flange being dlsposed as shown

in Kig. 1, a short, dlstance in rear of the for-
ward edo*es of the heads 11. The upper edge

of the r 1b or flange 12 is transversely g rooved
| as &t 13, as most cleally shown in I‘lﬂ' 19, and
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in each of said grooves is fitted one of the
splint-cutting knives,as will now be described.
ILach knife preferably consists of two thin
flat steel blades 14 and 14*, the operative ends
of which are bent or deflected toward one an-
other at suitable angles. In the preferred
construction the bent cutting end of each
blade is recessed or cut away, as at 15, from
a point midway between its upper and lower
edges, the recess being formed from the lower
edge to the center of the blade 14* and from
the upper edge to the center of the corre-
sponding blade 14, and the two are overlapped
one upon the other, as shown in Fig. 10 of
the drawings, whereby the shouldered or ex-
tended end of one blade rests over aund upon
the corresponding shouldered and extended
end of the other blade. The bent or defiected
ends 16 and 16" of the blades where they over-
lap are extended or projected one beyond the
plane of the other, asshownin Ifigs. 9 and 10,

“and the lower edges of said bent or deflected

portions of the blades are beveled or sharp-
ened, as at 17. The knives are firmly held
in their seats in the grooves by a bar 18, the
blades of each knife being centrally provided
on theirupperedges with rectangularrecesses
19, into which fitsalongitudinal rib 20, formed
on the bottom of the bar 18. 'The bar 18 is
firmly bolted to the heads 11 and flange 12 by
bolts 21 and has formed on its forward edge
a vertical flange 22, in the forward face of
which are formed vertical parallel rectangu-
lar grooves 23, for the purpose hereinafter de-
scribed. As shown in Fig. 1, the ends of the
knives project slightly beyond the grooved
flange 22 and beyond the forward edge of the

- heads 11.

4.0

- Movably disposed in the recess formed by
the forward portion of the heads 11, the
flanges 12, and the bottoms of the knives is

a lifter-bar 24, the lower forward edge por-

45

§o

tion of which is beveled off or inclined down-
ward and inward, as at 25, for the purpose
presently explained. P’rojecting horizontally
from the rear edge of the lifter-bar 24 are
rods 26, which loosely pass through perfora-
tions formed in the flange 12 and at their
ends loosely pass through a perforated plate

27, that is bolted to the rear edges of the |

heads 11. Coiled springs 29 are arranged on

- the rods 26, said springs each bearing at one

55

00

end azainst the plate 27 and at its other end
acgainst a collar 25, fixed on the rod. The
springs operate to normally hold the lifter-
bar projected forward in the position shown
in Ifig. 1, in which position the upper edge
of the bar will lie directly beneath and wholly
cover the cutting edges ot the knives.
The cutter-heads carrying the knives and

- Iifter-bar are reciprocated vertically between
- the guide-bars by the following means:

The numeral 30 indicates two shafts jour-
naled in alinnement with each other, one of
which is a driven shaft, having fixed on their
adjacent ends parallel wheels 31, connected
or coupled together by a wrist-pin 32.

_-
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oted on the wrist-pin 382 is one end of a con-
necting-rod 33, the other end of which is piv-
oted on a transverse shaft 34, connected at
its opposite ends to the slide-bars 7, carrying
the cutter-heads.

The numeral 35 indicates the work-table
for holding the block of wood 30, from which
the splints are to be cut, and comprises a
trough-shaped guide disposed obliquely or at
an angle to the row of knives, asshown. The
forward edge of the table is beveled off or
cub at an angle, so that it will lie in approxi-
mately the same vertical plane with but be-
neath the forward ends of the knives, as most
clearly shown in Figs. 1 and 3 of the draw-
ings. The work-table is provided with two
pendent rigid arms 37, that are firmly fixed
on the frame of the machine, and the block
36 is held firmly to its seat on the table by a
presser-bar 38, that rests transversely on the
upper side of the block. Passing through
the opposite ends of the presser-bar are
headed bolts 39, on the lower ends of which
are fixed nuts 40, and on said bolts are dis-
posed coiled springs 41, the lower ends of
which rest on the nuts 40 and their upper
ends bear against extensions 42, projecting
laterally from the sides of the work-table.
The springs operate to draw the bolts verti-
cally downward, and thus hold the presser-
bar on the block 36 with a yielding pressure,
which, while it permits the block to be fed
forward, will at the same time prevent the

block from being lifted from its seat on the

work-table. To the edge of the presser-bar
is bolted a plate 43, that projects vertically
in front of the lifter-bar, the knives, and the
arooved plate 22 when the latter are in their
elevated position, and said plate is vertically
slotted from a point intermediate its lower
and upper edges, as at 44, and entirely
through the latter, the slots being formed to
register with the grooves 25 in the plate 22
when the latter is raised. .

The numeral 45 indicates an endless splint-
carrier consisting of a number of transverse
parallel bars 46, flexibly connected together
at their opposite ends in the novel manner
hereinafter described and each provided
with a number of parallel perforations 47,
that extend entirely through said bars, said
perforations being preferably countersunk
or made flaring at their opposite ends, as
shown, to permit of the ready insertion and
eiectment of the splints.
rier is designed to receive and convey the
splints from one part toanother of the match-
making machine (not herein shown)in a well-
known manuaer. The links connecting the
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The endless car-

opposite ends of the carrier-bars togetherare

arranged to travel over rigid angle-bars 43,
that are firmly bolted to the frame of the ma-
chine at each end of the slotted bar 43, said
angle-bars being slotted or recessed at 49 to

130

receive the ends of said slotted bar, as most

clearly shown in Figs. 2 and 3.. The angle-

Piv- | bars operate as a table or support for the




IO

20

~ or held in its retracted position, and in order

35
40
45
o
55

60

675,770

endless carrier, and Journaled in fixed bear-
ings above the angle-bars is a shaft 50, on
Whlch 1s mounted a longitudinally fluted or
corrugated feed-roll 51, the corrugations 52
of whloh are suitably epaeed apert to suc-
cesswely engage the carrier-bars of the end-
less ecarrier. The feed - roll 51 is intermit-
tingly rotated by means of suitable driving
mechanism, hereinafter deseribed, and oper-
ates to feed the endless carrier f01 ward with
a step-by-step movement.

T'he operation of my improved machine as
thus far described is as follows: Motion be-
ing communicated to the shafts 30 or one of
them, the cutter-heads carrying the knives
and llfter bar are alternately reciprocated in
an upward and downward direction between
their guide-bars. Let it be assumed that the
parts are in the position shown in Fig. 1 of
the drawings and that the cutter- heade are
about to descend Then the edge of the
block of wood 36 will be progeeted into the
path of the knives, asshown. Asthe cutter-
heads descend the beveled face of the lifter-
bar will first engage the edge of the block
and will be forced rear W&ldly
end of the knives will then engage the pro-
jecting edge of the wooden block and will

cut, therefrom a series or row of splints in.

the form of successive.or symmetrical steps,

the block it will manifestly be forced back

to permit it to conform to the face of the
block its edge is serrated, as at 3, to corre-

spond to the serrations formed in the block
the lifter-
bar has descended to sueh a pOlllt that it
clears the lower edge of the bloek, the springs

by the knives. When, however,

29 1mmediately foree the serrated teeth of

said lifter-bar directly underneath the splints -

which the knives at this time have finished
cutting, and the lifter-bar and knives imme-
diately commence their npward movement.

As they ascend the lower ends of the splints:
that have been .severed from the blocks by |
the knives rest upon the upper side of the
serrated teeth of the lifter-bar 24 and are

held thereon by the bent ends 16 and 16®
of the knives. The upper ends ot the splints

partially rest in the grooves 23 of the flange
or plate 22 and as they are elevated resb
partially also within the slotted portions of

the plate 43, whereby the splints are held
vertically upon a firm base or support.

23 and slots 44 operate to receive and em-

brace the splints and hold them in a per-
fectly perpendicular position, so as to-enable:
them to be accurately mserted into the per-
As the parts
‘approach the position shown in Fig. 1 the up-
per ends of the splints are ﬂ'mded into per-

forations in the oa,rnel-bdrs

forations of the carrier-bars by the means de-

The cutting.

CAs
the splints are elevated the lifter-bar oper-
ates to force them upward, and the grooves.

|

,verblcal shaft 62
| shaft 62 is fixed a beveled gear-wheel 63,

‘shown
31na,fter: etplamed Fixed on one end of the

oorrespondmn' to the carvature of the
‘riphery of the single-tooth gear 65 and ar-

c

them into said perforations, wherein they will
| be firmly held until they are forced out by
| snitable ejecting mechanism, which forms no
part of the presentinvention a,nd 18 not there-
fore shown. The cutting mechanism again
descends to cut another row of splints, and
during its descent the endless carrier is
moved along the distance between two car-
rier-bars to bung the succeeding carrier-bar
into postion to receive a row of sphnte, and
as the knives ascend after having cut a row
of splints and the splints are bemﬂ' inserted
in the carrier-bar the block 36 is fed forward
on the work-table. The mechanism for ef-
fecting these intermittent movements will
now be described.

Journaled one above the other in the sides
of the work-table are two shafts 54 and 55,

on which are fixed two longitudinally- corru-

gated feed-rolls 56 and 57, the former of which
rotates in contact with the upper side of the
block 36, while the roll 57 projects through

a smtable opening in the bottom of the Work-

table and rotates in contact with the under
side of the block. The shafts are geared to-
gether to rotate in unison by means of gear-
Wheels 58, fixed on said shafts at one end.

The ehafb 95 and the shaft 50 of the carrier-

feed roll are given an intermittent rotary mo-
‘tion by the followmtr means:
as most clearly shown in Fig. 4. Aslongas [

the lifter-bar is in contact with the face of

The numeral 59 mdloates a driving-shaft

‘on which is fixed a beveled gear-wheel 60 and
‘the latter gears with a correspondmn' beveled

oeqr- mheel 61, fixed on the lower end of .a
On the upper end of the

which gears with a corr espondm;:: geer—wheel

| 64, a,nd fixed on the axis of the gear-wheel
_64 is a single-tooth gear 65, prowded on its
periphery w1th 2 Smn'le ra,dla,lly -projecting

tooth 66, the remainder of the periphery of

sald wear being smooth. Notches or recesses

67 are formed in the edge of the gear, as
in Fig. 11 and for the purpose here-

shatt 50 of the carrier feed-roll 51 is a gear-
wheel 68, provided on its periphery mth &
plurality of segmental concave faces 69, each

pe-
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ranged to successively contact with the lat-

tel, sald concave faces being separated

from one another by notches or recesses 70,

adapted to successively receive the tooth 66
of the single-tooth gear.

As is well known
by those skilled in mechamce as long as the

smooth perlpherv of the smﬂ'le-tooth o04ar I0-
tates in contact with one of the concave faces
69, as shown in Fig. 11, the gear-wheel 6Scan
.'héa_v‘e no movement; but When_the tooth 66
enters one of the notches or recesses 70 the
-gear-wheel 68 will rotate in unison with the
__smo'le tooth gear 65 until said tooth leaves
‘the notch or recess, when the smooth periph-

ery of the smgle-tooth gear will again rotate

in eontact with one of the concave faces 69

scribed, and the 11ft61‘-b&1‘ forclbly thrusts | .:md the gear-wheel 68 will again be held mo-

o 'ﬁ_"ga-_ ~
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tionless. The gear-wheel 63 in practice will
be so set on the shaft 50 of the carrier feed-
roll that movement will be communicated to
the latter at the same time the knives are de-
scending to cut the splints. On the shaft 59
is fixed asingle-tooth gear 71, which gears with
a gear-wheel 72, {ixed on the shaft 55, the ar-
rangement being identically the same as that
just above described, whereby an intermit-
tent rotary movement is given to the shaft
5o, and as said shaft and the shaft 5% are
geared together to rotate in unison the feed-
rolls 56 and 57 will be given an intermittent
rotary movement to feed forward the block
36 with a step-by-step movement, the gearing
being so arranged that the block will be fed
forward during the latter part of the ascent
of the knives and while the carrier feed-roll
1S at rest.

As before explained, the endless catrrier 45
consists of a series of parallel transverse per-
forated carrier-bars 46, flexibly united at their
opposite ends by links. The construction of

~ this part of the carrier is most clearly shown

30
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in Figs. 12 to 15 of the drawings. Referring
to said figures, the numeral 46 indicates the
carrier-bars, the ends of which are flattened
on their opposite sides, as shown, to form flat
journals or extensions 73.

The numeral 74 indicates the links, each
consisting, as shown, of a thin metallic plate
provided at one end with a round opening or
perforation 75 and at its other end with a
longitudinal slot 76. The length of the slot
76 isexactly equal to the diameter of the per-
The carrier-bars are disposed
with their flat journals or extensions 73 in
alinement, and the links are placed in posi-
tion thereon by placing the slotted end of a
link over the flat journal of one bar and its
perforated end over the flat journal of the
next succeeding bar. Then the slotted end
of another link is next placed over the flat
journal of the last-named bar and its perfo-
rated end over the flat journal of the next
succeeding bar. This operation is repeated
as often as necessary, the preferred arrange-
ment being such that there will be four links
arranged on each flat journal, two of the links
having their slotted ends arranged thereon
and the other two their perforated ends.
From such an arrangement it will be obvious
that each bar can rotate in the links which
connect 1t with the bar immediately preced-
ing it, but that the links which connect it
with the next succeeding bar are immovable
thereon. By these means of connecting the
carrier-bars the carrier 18 rendered flexible,
S0 as to permit 1t to pass around feed-rollers,
cuide-pulleys, curves, d&c., but the carrier-
bars are prevented ifrom having any move-
ment, whereby the perforations in the car-
rier-bars will always be accurately presented
to the ends of the splints for the reception
of the latter, and the splints carried by one
bar will be held in parallelism with the adja-
cent bar.

675,770

In Figs. 9 and 10 I haveshéwn the preferred
form 0[ knife; but in Ifigs. 16 to 18 I have
illustrated three mocuﬁed forms of knives.

Referring to I'ig. 16, the numeral 77 indi-
cates the blade of the knife, a single blade
only being employed in each knilfe. The cut-
ting end of the blade is bent to the right at
an ebtuse angle to form a cutting portlon 78,
and 18 thence bent rearwardly ab a right an-
ole to form a cutting portion 79. In Fig. 17
of the drawings I have shown substantially
the same form of knife excepting that the
blade at its cutting edge 1s first bent at an
obtuse angle to the left to form a cutting por-
tlon 78 and then bent at a right angle to form

a cutting portion 79. Both these forms of
knives are practically the same excépting
that they are arranged the reverse of one an-
other. Fig. 18 illustrates the same form of
blade excepting that instead of the cutting
end of the knife-blade being bent angularly,
as shown in Fig. 17, it is bent approximately

i in the form of a semicirele, as at 30.

The operation of all the different forms of
knives illustrated is substantially the same;
but the duplex form of knife (illustrated in
Figs. 9 and 10) is preferred, owing to the ease
with whichitscuttingedgescan besharpened,
as the two blades of each knife may be sepa-

t rated and taken apart and each blade sepa-

rately sharpened. It will also be noted that
the overlapping ends of the duplex blades
form right-angular extended kerfs in the
edge of the wooden block or stock, which per-
mits the knives to form each succeeding row

of splints with a clean even cut without lia-

bility of splintered edges and with less re-

sistance to the entrance of the knives.

The several modified forms of knives are
each provided on their upper edges with rec-
tangular notches or recesses similar to the
notches or recesses 19, described as being
formed in the knife shown in Fig. 10, and
said notches when the knives are arranged in
the rib or flange 12 of the cutter-head regis-
ter with the longitudinal channel 81, formed
in the upper side of the rib or flange and re-
ceive the rib 20 of the cover-plateld in the
manner and for the purpose before described.

Having described my invention, what I
claim 18—
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1. In a matech-machine, the combination '

with a work-table and a vertically-reciprocat-
ing cutter-head arranged to reciprocate in
front of the table, of a gang of cutters carried
by the cutter- head a recmrocatmﬂ Iifter-bar
having a serrated flont edge cauled by the
cutter-head and disposed. beneath the cut-
ters, said lifter-bar being movable toward and

from the work-table in a horizontal plane,

means for projecting the lifter-bar into con-
tact with the edge of the work, and beneath
the latter at the end of the downward move-
ment of the cutter-head, and an endless car-
rier arranged to travel above the cutter-head,

'Subst}antmlly as described.

2. In a match - machine, the combination
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with a work-table and a vertically-reciprocat- |

Ing cutter-head arranged to reciprocate in
front of the table, of a gang of cutters carried
by the cutter-head, a lifter-bar carried by the
cutter-head and disposed beneath the cutters,
sald lifter - bar being movable toward and
from the work-table and provided with a ser-
rated edge corresponding tothe cuts produced

- by the knives means for projecting the lifter-
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bar into contact with the edge of the work,
and beneath the latter at the end of the down-
ward movement of the cutter-head, and an
endless carrier arranged to travel above the
cutter-head, substantially as deseribed.

3. In a match-machine, the combination
with a work-table and a vertically-reciprocat-
Ing cutter-head arranged to reciprocate in
front of the table, of a gang of cutters carried
by the cutter-head comprising flat blades set
upon edge on the cutter-head, a vertically-
grooved plate arranged above the cutters and
slightly in rear of the cutting ends of the lat-
ter, a fixed vertically-slotted plate arranged
above the edge of the work-table and in close
Juxtaposition to the line of travel of said
grooved plate, a lifter-bar carried by the cut-
ter-head and disposed beneath the cutters,
means for projecting said lifter-bar beneath
and retracting it from under the cutting ends
of the knives, and an endless carrier arranged
to travel above the cutter-head, substantially
as described.

4. In a match-machine, the combination
with a work-table, of a vertically-reciprocat-
ing cutter-head arranged to reciprocate in
front of the table and provided with a vertical
rib or flange, said rib or lange being longitu-
dinally channeled on its upper side and pro-
vided with a series of transverse grooves,
knives fitted in said grooves and provided on
their upper edges with notches or recesses
registering with the longitudinal channel in
the rib or flange, and a longitudinally-ribbed
bar fitted on the upper notched edges of the
knives and bolted to the cutter-head, substan-
tially as deseribed.

5. In a match-machine, the combination
with a work-table, of a vertically-reciprocat-
ing cutter-head arranged to reciproecate in
frontof thetableand carryinga gang of splint-
cutting knives, of a horizontally-movable lift-
er-bar disposed beneath the knives and pro-
vided with a beveled and serrated front edge
arranged to engage the edge of the work and
thrust the lifter-bar from beneath the cutting
ends of the knives, springs arranged to force

the lifter-bar forward beneath the cutting |

ends of the knives, and an endless earrier
arranged to travel above the cutter-head,
substantially as deseribed.

6. In a match-machine, the combination
with a work-table, of a vertically-reciprocat-
ing cutter-head arranged to reciprocate in
front of the work-table and carrying a gang of
splint-cutting knives, of a horizontally-mov-
able lifter-bar disposed beneath the knives

ranged to engage the edge of the work and

thrust the lifter-bar from beneath the cutting
ends of the knives, horizontal rearwardly-pro-
Jecting rods connected to said lifter-bar and
loosely fitted in bearings on the cutter-head,
coiled springs arranged on said rods and oper-
ating to thrust the lifter-bar forward, and an
endless carrier arranged to travel above the
cutter-head, substantially as deseribed.

7. In a match-machine, the combination
with a work-table, of a vertically-reciprocat-
ing cutter-head arranged to reciprocate in
front of the work-table and carrying a gang of
splint-cutting knives, a reciprocating lifter-
bar having a serrated front edge disposed be-
neath the knives and provided with a beveled
front edge arranged to engage the edge of the
work and thrust the lifter-bar horizontally

| from beneath the cutting ends of the knives,

means forlowering the lifter-bar beneath the
horizontal plane of the underside of the work,
and means forthrusting said lifter-bar under-
neath the under edge of the work, substan-
tially as described.

8. In a match-machine, the combination
with a work-table, of a vertically-reciprocat-
ing cutter-head arranged to reciprocate in
front of the work-table and varrying a gang of
splint-cutting knives, a horizontally-movable
lifter-bar disposed beneath the knives and
provided with a serrated front edge corre-

' sponding to the cut of the knives and having

a wedge-shaped face arranged to engage the
edge of the work and thrust the lifter-bar
from beneath the cutting ends of the knives,
means for lowering the lifter-bar beneath the
horizontal plane of the underside of the work,
and meansfor thrusting said lifter-bar undez-
neath the under edge of the work, substan-
tially as described.

9. In a matech-machine, the combination
with a vertically-reciprocating cutter-head
provided with a gang of splint-cutting knives
comprising flat blades set upon edge on the
cutter-head, of a work-table arranged in front
of the cutter-head, feed-rolls for feeding the
work over the table into the path of the
knives, an endless splint-carrier comprising
a plurality of perforated bars flexibly con-
nected together and arranged to travel over
the cutter-head, means for lifting and guid-
Ing the splints into the carrier-bars, a sup-
port over which the carrier travels, a corru-
gated roller arranged above the carrier and
engaging the carrier-bars, and intermittent
gearing for feeding the carrier forward with
a step-by-step movement as the cutter-head
descends and feeding the work forward as the
knives ascend, substantially as described.

10. A match-splint-cutting knife construct-
ed to cut a complete match-splint, comprising
two flat parallel blades set upon edge bentin-
wardly at an angle toward one another at
their endsand sharpened on theirlower edges,
substantially as described.

11. A match-splint-cutting knife, compris-

and provided with a beveled front edge ar- | ing two flat parallel blades bent inwardly at
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an angle at their ends and overlapping one |

another, said bent ends being sharpencd on
their lower edges, substantially as deseribed.

12. A match-splint-cutting knife, compris-
ing two flat parallel blades bent inwardly at
an angle at their ends, the extreme bent ends
of said blades being each provided with an
extension overlapping a correspondingly-re-
cessed portion of the end of the other blade,
the bent ends of said blades being sharpened
on their lower ecdges, substantially as de-
scribed.

13. A match-splint carrier comprising & se-
ries of parallel perforated carrier-bars each
provided at both its ends with flat journals
or extensions, the flat journals on each bar
lying in the same plane, and links flexibly
connecting the flat journals of said bars, each
of said links consisting of a thin plate perfo-
rated at one end and slotted at the other, the
links being so disposed on the flat journals
that all their slotted ends point in the same
direction, each carrier-bar having fitted on
both its flat journals an equal number of both
the slotted and perforated ends of the links,
substantially as described: -

14. A mateh-splint carrier comprising a se- |

ries of parallel perforated carrier-bars each
provided at both its ends with flat journals
or extensions, the flat journals on each bar
lying in the same plane, and links flexibly
connecting the flat journals of said bars, each
of said links consisting of a thin plate perfo-
rated at one end and slotted at the other, the
perforations in the links being of a diameter
approximately equal to the width of the flat
journals to form bearings in which said jour-
nals turn, the links being so disposed on the
flat journals that all their slotted ends point
in the same direction, each carrier-bar hav-
ing fitted on both its flat journals an equal
number of both the slotted and perforated
ends of the links, and the combined length
of each carrier-bar and its journals being
equal to that of each adjacent carrier-bar and
its journals, substantially as described.

15. As a new article of manufacture a
match-splint-cutting knife, comprising a fiat
blade bent or deflected laterally at one end
to form a crook and sharpened on its lower
edge, said crook or deflected portion extend-
ingsufficiently far rearward to cut a complete
match-splint, substantially as described.

16. In a match-making machine, the com-
bination of a reciprocating cutter-head, a
lifter-bar carried thereby and disposed be-

“neath the cutters, said lifter-bar having a ser-

rated front edge and means for moving the
lifter-bar underneath the severed splints at
the finish of the downstroke of the cutter-
head, substantially as deseribed.

17. A mateh-machine comprising an end-
less match-carrier consisting of a plurality of
transverse perforated bars flexibly connected
together at their ends by links, a longitudi-
nally-corrugated feed-roll inside the links, a
reciprocating cutter-head, a lifter-bar dis-
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posed beneath the cutters and having a ser-
rated front edge, and means for moving the
lifter-barhorizontally underneath thesevered
splints at the finish of the downstroke of the
cutter-head, substantially as deseribed.

18. In a mateh-machine, the combination
with a vertically-reciprocating cutter-head
provided with a gang of cutters, comprising
flat blades set up on edge on the cutter-head,
a lifter-bar having a serrated front edge dis-
posed beneath the cutters, and means for
moving said lifter-bar underneath the sev-
ered splints at the finish of the downstroke
of the cutter-head, of a work-table arranged
in front of the cutter-head, and a presser-bar
arranged to bear on the work with a yielding
pressure, substantially as deseribed.

19. In a match-making machine, the com-
bination of a reciprocating cutter-head, cut-
ters comprising flat blades set up on edge on
the cutter-head, a lifter-bar carried by the
cutter-head and disposed beneath the cut-
ters, and means for moving the lifter-bar un-
derneath the severed splints at the finish of
the downstroke of the cutter-head, substan-
tially as described.

20. A match-splint-cutting knife to cul a
complete match-splint, said knife comprising
a flat blade bent inwardly and thence rear-
wardly at one end and sharpened on itslower

edge to cut two of the four sides of a match-
-splint, substantially as described.

21. In a mateh-making machine a match-
splint carrier comprising a series of paraliel
perforated carrier-bars each provided at its
opposite ends with flat journals or extensions,
and links flexibly connecting the said jour-
nals or extensions, each of said links consist-
ing of a thin plate perforated at one end and
slotted at the other, all the slotted ends point-
ing in one direction, the flat journals being
fitted in an equal number of both the slotted
and perforated ends of the links, in combi-
nation with a reciprocating cutter-head, a
lifter-bar carried thereby and disposed be-
neath the cutters, said lifter-bar having a
serrated front edge, and means for moving
the lifter-bar underneath the severed splints
at the finish of the downstroke of the cutter-
head, substantially as described.

22, In a mateh-making machine, the com-
bination of a mateh-gplint carrier comprising
a series of parallel perforated carrier-bars
cach provided at its opposite ends with flat
journals or extensions, and links flexibly con-
necting the ends of said carrier-bars, each of
said links consisting of a thin plate perfo-
rated at one end and slotted at the other, all
the slotted ends pointing in one direction, the
flat journals being fitted in an equal numbeyr
of both the slotted and perforated ends of
the links, a support over which the carrier
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the links above the carrier and engaging the
carrier -bars, and intermnitting gearing for
feeding the carrier forward with a step-by-
step movement, substantially as described.
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23. A match-splint carrier comprising ase- |

ries of parallel perforated carrier-bars each
provided at its opposite ends with journals
or extensions angular in cross-section, and
links flexibly connecting the ends of said car-
rier-bars, each of said links consisting of a
flat plate provided at one end with a round
perforation and at its other end with an an-
gular aperture, the maximum diameter of
the angular aperture being equal to the di-
ameter of the round perforation, the angular
aperture and round perforation of each link
being respectively fitted over the angular ex-

tensions of two adjacent carrier-bars, and |

7

each of the carrier-bars having a set of said
links fitted at their perforated ends on its an-
gular extensions and a corresponding set fit-
ted at their angularly-apertured ends on said
extensions, all the angularly-apertured ends
of the links extending in the same direction,
substantially as described. |
In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-
nesses.
EDWARD II. EISENHART.
Witnesses:
C. J. CASE,
LEwIS 3. CARTER.
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