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To all whom & may concern.

Be it known that I, CearLES M. LLEWIS, a
citizen of the United States, and a resident of
Camden, Camden county, New Jersey, have
invented certain Improvements i Match-
Making Machines, of which the following 1s a
specification. _ '
My invention relates to continuous-match-
making machines in which are combined
knives for cutting the match-sphnts, a trav-
eling chain or belt for carrying such splints,
whereby they may be dipped into the various
baths necessary  to perfect the matches,
means for introducing and discharging the
match-splints from said belt, and mechanism

for actuating the machine and all of 1ts coact-
ing parts and connections, whereby the sev-
eral operations may be carried out continu-
ously. o _

My invention also includes special mech-
anism for operating the knives, whereby two
sets of splints are made at each reciprocation
of the same, two gangs of knives being em-
ployed which are carried by a reciprocating
head. ' -

My invention further includes a special
kind of belt or chain comprising match-car-
rying bars which are joined at their ends by a
flexible connection made up of a seriesof tog-
ole-links.

My invention~ further includes special
means for opening the chain to discharge the
splints and means for closing the same to en-
aage the sets of splints as they are fed irom
the knives. ' |

Other features of my invention will be fully
pointed out hereinafter, reference being had
to the accompanying drawings, in which—

Figure 1 is a diagram illustrating a side ele-
vation of the machine, showing also the
frame for carrying the chain, whereby the

matches may be traversed through the ma-

chine. Fig. 2 1s a side elevation,on a larger
scale than Fig. 1, of a portion of the machine
and frame.
the machine and a portion of the frame on
the same scale and looking 1n the same direc-
tion as the view shown 1n Fig. 2. ,
cross-sectional view of the machine and the
Fig. 51s
a sectional plan view taken on the line b b,
Fig. 2. Fig. 6 1s a side elevation of a portion
of the machine looking in the direction of the
arrow z, Fig. 5. Tfigs. 7 and 8 are enlarged

Fig. 3 1s a sectional elevation of.

Fig. 4180

| sectional views of a portion of the mechan-

ism, illustrating a detaill of the invention.

Fig. 9 is a view of one of the opening sprocket--

wheels, showing the chain passing around the
same and showing also the means for closing
the chain to engage a set of splints. Ifig. 10

knives employed in my improved match-
making machine.

respectively, of the match-carrying bars
which make up the chain used with my ma-
chine.

details of my invention. -

| Figs. 11 and 12 are views.
in full size, showing side and end elevations,

Figs. 13 and 13% are plan views show-
ing 1n different positions the mechanism for.
operating the match-wood-feeding devices,
and Figs. 14 and 15 are perspective views of

b0
is a perspective view of the head of one of the

70

The object of my invention has been to-

construct a machine for making matches

which shall be economical in use and positive
and rapid 1n action; to provide a novel and
cconomic means for forming the splints; to

provide an efficient chain or belt for posi-
tively holding and carrying the match-
splints; to insure the engagement of said-
.80

splints by the belt, and to discharge the same
when formed into complete matches.

A further object of my invention has been
to improve the character of the splints, and -
for this purpose I have devised a special knife
for cutting said splints, such knife insuring
the making of an approximately rounded

splint. .
A further object of my invention has been
to provide means whereby the knives Tor

cutting the splints can be reciprocated in a

horizontal plane.

lowered alternately into and out of the oper-
ative position two sets of splints can be cut

at every reciprocation of said knives and g5

such splints fed successively mto two inde-
pendently-moving chains or belts.

For convenience and clearness the de-

seription of my improved machine will be
oiven under different heads, as follows: first,

the framework of the machine and the shafts
and pulleys for carrying the endless chain or.

belt; second, the machine for driving the

pulleys supporting the .endless belt; third,.

the endless belt or chain for carrying the

match-splints; fourth, the carrying-bars and.
connecting devices forming said chain or:
belt; fifth, the means for opening and closing

75

. 1 d 90
By employing two gangs
or sets of knives adapted to be raised and

100
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the bars of the chain, whereby
splints may be introduced into and held by
sald chain; sixth, mechanism for operating
the chain-closing devices; seventh, the guide-
ways for the belt; eighth, the cutting-knife;
ninth, the reciprocating head carrying a
series of such knives; tenth, means for oper-
ating said head; eleventh, means for oper-
ating sald knives alternately; twelfth, the

carrier for the match-splint wood; thir-

- teenth, means for feeding the match-splint

20

wood to the knives; fourteenth, means for
actuating the match-wood-feeding mechan-
ism. _

As I havenoted hereinbefore, the machine
which I have constiructed is duplex in form—-
that is to say, the cutting or match-splint-

forming mechanism is so arranged and oper-

ated as to form a series of match-splints when
moved m each direction across the blocks of
the match~-wood and the splints so formed

are fed into two continuously-moving belts

or chains alternately, such belts or chains
being arranged close to the cutting-knives.
These chains or belts carry the match-
splints through the length of the frame of tte
machine back and forth, and during the

transit the splints are dipped 1nto the various

- baths or mixtures necessary to transiorm

30

35

them into matches. d
So far as the description relates to the
chain and its movement through the ma-

chine it will be confined to but one of the

chains employed with my machine, 1t being

understood that the other cha'n is precisely

the same. It will also be understood that

‘my machine may be operated to supply

40

45
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splints for one belt or chain only, if desired.
It 1s more economical, however, to use two
belts, for the reason that the work of the ma-
chine may be doubled without adding any-

thing to the mechanism or increasing the

oiwer necessary to operate and feed a single
elt. - _

- Farst. The framework of the machine and
the shafts and pulleys for carrying the endless
chawn or belt.—In Fig. 1 of the drawings, be-
ing a diagram of the framework of the ma-
chine, 1 represents a series of standards sup-
porting the longitudinal pieces 2, on which

P
b

- are mounted suitable bearings 3 for the
~shafts 4 of the sprocket-wheels 5 for support-

ing and carrying the chain or belt 6 through-
out the length of said framework. This
framework is held together by suitable cross-
pleces 7, and in addition to these strengthen-
mg means the shafts 4 also add stiffness to
the frame. DBetween each of the main
sprocket-wheels shelves or supporting guide-
ways 8 are arranged for the belt or chain for
the purpose of preventing any sagging of the

same. These guideways are secured di-
rectly to the longitudinal pieces 2 of the
frame. -

the match- |

837,694

chain passes, are driven by said chain, the
latter being actuated by the worm-wheels 9
and 10, suitably journaled in the lower and

‘upper portion of the frame, respectively,

(see Fig. 2,) and motion is imparted to said
worm-wheels by means of the worms 11 and
12. The wheels 9 and 10 are carried by the

70

shafts 13 and 14, and the worms are mounted

on the shafts 15 and 16. Motion is imparted
to the worm-shafts from a counter-shaft 17,
which is connected to and driven ifrom the

75

main driving-shaft 18 by means of the bevel-

gears 19 and 20.

with the bevel-gears 23 and 24, mounted on
the ends of the shafts 15 and 16. The main

The counter-shaft 17 car-
ries the bevel-gears 21 and 22, which mesh

30

driving-shaft 18 is driven from any suitable

source of power by means of the pulley 25,
located on the opposite side of the machme.
Second. The mechanism for driving the pul-

leys supporting the endless chawn or belt.—The
chain or belt 6 passes around the opening
| sprocket-wheels 31, mounted near the splint-
forming mechanism, around the sprocket-

wheels 32, mounted in the upper part of the

frame, and around other sprocket-wheels 33, -

located at the opposite end of the frame
of the machine. Between these sprocket-
wheels 32 and 33 idler pulleys or wheels 34
are also arranged to support the chain. The
opening sprocket-wheels 31 are carried by

the worm-whee! shafts 13, and the sprocket-

wheels 32 are driven therefrom by the worm-
wheels 10, driving in turn the gear-wheels 35,
36, and 37 to move the chain, the gear-wheels

QO

95

10C

35 being carried by the worm-wheel shafts 14

on the opposite side from said wheels.

Third. The endless belt or chawn for carry-
wng the match-splints.—The cham or belt for
carrying the match-splints 1s clearly shown
In. cross-section, Fig. 9, in connection with
one of the opening sprocket-wheels 31, and
also in Figs. 11 and 12, which views are full
size. This chain or belt is made up of a
series of bars 41, octagonal 1n cross-section

105

II0

and having a series of grooves 42 extending

entirely around the surface of the same, the
orooves of one bar registering with the
orooves of the adjoining bars, whereby pock-
ets or receptacles are formed for the matches.
The ends of these bars are joined by links 43,
connected in pairs, whereby a flexible joint 1is
formed between the ends of said bars.
this arrangement the chain or belt may be
readily opened by the teeth 44 of thesprocket-
wheel 31, the flexible connections between
the bars flattening and causing such bars to
separate. I prefer to have the teeth 44 of
the opening sprocket-wheels 31 rounded, so
as to engage the hubs 45 of the ends of the
bars 41 forming the chain.

Fourth. The carrying-bars and 60%7&665@%9'.

devices by means of which said chain or belt is

formed.—In the present instance the bars 41,
The sprocket-wheels 5, over which the | forming myimproved chainorbelt, areadapt-

By
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ed to carry forty match-splints, such splints | of the chain or belt, is usually sufficient to

being disposed about one-fourth of an inch
apart, and I have found in practice that 1t
will be difficult to use bars of greater length.
Between the flexible toggle-link connection

at the ends of the bars and the octagonal por-
tion sald bars are reduced at 45, as noted

above, to form engaging portions for the
sprocket-wheels over which sald bars pass
with the chain or beit of which they form
members. | |

I prefer to form the bars 41 octagonal 1
cross-section, since such shape provides a
beveled face at the point where. the match-

splints are introduced and also serves to per-

mit the ready withdrawal of the matches
when they reach the point of discharge. The
orooves 42 in the bars are preferably semui-
circular in shape, although 1 do not wish to
limit myself to such contour, and are of such
depth that when the bars are laid close to-
oether the spaces formed by said grooves

will be a trifle too small to receive a match,

such arrangement providing a positive clamp
for the match-splint when the bars are closed
against such splints. | -
Fifth. The means for opening and closing
the bars of the chain, whereby the match-splints
may beintroducedinto and held by sard chain.—
In order to present the chain at the peint
where the match-splints are formed 1n proper

condition to receive the splints, the opéening

sprocket - wheel 31 just described 1s em-
ployed having the special teeth 44, adapted
to engage the portion 45 of the bars of the
chain or belt and separate the same, said
chain passing around the-wheel 31 1n a sepa-
rated condition. Thiswillinsure tliedischarge
of the matches at the point x into a suit-

able delivery-spout 51, from which they pass |

onto a transverse carrying-belt 52, by means
of which the matches may be carried away

to a suitable point for boxing: = As the chain

or belt continues its movement around the
wheel 31 the links will be held apart by the
teeth 44 of said wheel to the point y, where
the newly-cut splints are to be inserted
thereln. | | o
We now come to the means for closing the
bars of the chaln or belt, so that the match-
splints introduced into the same may be hela
bhetween said bars of the chain or belt. For
this purpose I provide hiftors 53, which are
mounted on a cross-shaft 54 and are actu-
ated by avertically-moving member 55, hav-
ing a rack 56, engaging a pinion 57, carried
by the shaft 54. The lifters 53 are provided
with projections or teeth 58, which engage a
portion of each link or bar of the chain and
close the same against the bar immediately
in front as soon as a series of splints have
been introduced into the space between said

~ bars, and thereby hold said splints to the

chain. The friction between the toggle-

‘maintain sald bars in the closed position

into which they are forced by the lifters 53.

Saxth. Mechanism for operating the chawn-

closing devices.—The lifters 53 are not actu-

ally raised, but.are given a partial rotation, so .

that their engaging teeth 58 are moved 1 the
arc of a circle, and in order to impart such
movement to said lifters 1 provide the verti-
cally-moving members 55 just described,
mounted in suitable ways secured to the side
of the machine and having the upper bent

70

75

portions 59, which extend over each of the

opening sprocket-wheels 31.
bers carry the racks 56, adapted to engage
the pinions 57, mounted on the lifter-shaft,

and thereby impart the partial rotation to
The movement of the lifters to
raise and close the chain is comcident with

sald lifters.

the movement of the head carrying the cut-
ting-knives. - _
At the lower portion of the members 55 1

provide rollers 60, and adapted to engage

these rollers and raise said members at every
reciprocation of the cutting-head are the
cam-levers 61, pivoted at 62 and operated by
means of fixed pins 63, carried by the mov-

able head.
ment after a set of splints has been cut the
pins 63 engage one of the cam-levers 61 and

turns it so as to act on the roller 60 and raise -
The splints which have:

the member 55. _
been cut by the forward movement of the

head are carried back by the rearward move-

' ment of the knives and then laid in the belt.

Immediately after said splints have been

laid in the belt the movement of the member

55 actuates the lifter 53 to close the bar of the
chain against such splints. . |
Seventh. The quadeways for the belt or

chain.—As soon as the splints have been en-

agaged by the bars of the chain or belt the
[atter moves on, and the vertical movement,
as clearly shown in Fig. 9, 1s through a guide-
way 65. Mounted in this guideway are the
spring-fingers 66, which come under the bars

These mem-

As said head continues its move- .

30

QO

93

100
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of the chain as soon as they are released by -

the lifters, and serve to keep said chan in a.

taut condition, insuring the holding of the
match-splints. As the chain reaches the
upper portion of this guideway 1t passes

to one of the sprocket-wheels 32 and thence

115

to the horizontal guideways 8, carried by the -

frame of the machine. These guideways 8
are supported by brackets 68, secured to the
standards 1 of the frame of the machine, and

the chain when passing between the carrying

and driving sprocket-wheels 1s always sup-

ported by said guideways. .
Faghth. The cutting-knife.—Ioruse 1n con-

nection with the improved form of match-

making machine forming the subject of my
invention I have devised a new and improved .

knife, which is shown in side elevation in

65 links 43, which connect the ends of the bars | Figs. 7 and 8 and in perspective view, Ifig.

120
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10. This knife 70 is so formed that it pro-
vides a cutting edge entirely surrounding the
opening 71 for the passage of the match-
splint, and I am thereby enabled to cut a
match-splint substantially round for its en-
tire’ length. Between .the cutting edge of

- this kmife and the knife-bar a recess or groove

[O

20

25

30

72 1s formed, which permits the making of a
cutting edge substantially circular. .
Nanth. The reciprocating head for. carry-
wng the kniwwves.—The head 75, in which the
cutting-knives 70 aresecured, is clearly shown
in the enlarged sectional views, Kigs. 7 and 8,
and said head extends across the bed of the
machine, being provided with runners 76,
adapted to slides 77 in said bed. The knives

“are so fixed in said head as to be capable of

vertical movement in alternate sets, but are
firmly held against lateral or longitudinal
movement. Asthe cuts made by said knives
in the blocks of match-wood will leave thin
strips of the material between each groove
from which a splint has been taken and as |
desire to remove these ‘“fins,” so to speak, 1
arrange between the sets of splint - cutting
knives carried by said head 75 the two-
edged knife or plane 78, which 1s fixed 1n po-
sition to said head and moving in advance
of the match-splint cutters planes the sur-
face of the match-wood blocks presented to
such cutters. This plane 78 1s readily re-
movable for sharpening, and it will be noted
that it is substantially triangular m cross-

section, having the two under beveled faces

35

meeting the upper plane face.
Tenth. Means for operating the head carry-

ang the match-splint-cutting knwes.—Con-

" nected at 79 to the head 75 is a link 80, car-

40

45

ried by a crank 81, secured to the main driv-
ing-shaft 18 of the machine, and when said
shaft is rotated the head 75 will be recipro-
cated back and forth. The movement of the
head 75 is so timed that it will present a set of
splints to the space between the bars of the
chain or belt at every movement of the same,
care being taken to have the crank well set up

“and constantly adjusted, so that the head will

be given its full movement to msure the posi-
tioning of the splints between the bars of the
chain or belt. -

Eleventh. Means for operating sard knives

 alternately.—Carried by this head 75 are a se-

. tn
¢_r

6o

6

ries of the knives 70,which have beendescribed
above, such knives being held in suitable
frames 85 by means of the retaining-plates
86, which frames are capable of vertical
movement within said head 75.° When the
head 1s moved 1n the direction of the arrow,
Fig. 7, the knives on the left-hand side of the
head are raised so as to sever a series of
splints from the block of wood which 1s
mounted above said head, and when said
head is reciprocated in the opposite direction,
as indicated by the arrow, Fig. 8, the knives

on the right-hand side of the head will be

F

er's

837,694

projected to cut the splints from the blocks
of wood in the same manner as the other set
of knives. It will be noticed on referring to
Figs. 7 and 8 that the cutting edges of the
knives 70 are turned toward each other, and

as soon as the splints have been severed from
the blocks they will be carried back by the

knives and delivered to the chain and en-

caged by the bars of the same, as has al-

ready been described, grooves 75 being pro-
vided to receive the splints. Kach of the

‘heads 75, in which theknives are mounted, 1s

provided with downwardly-projecting pins
90, carrying adjustable nuts 91, between
which and a portion of said head 75 springs
92 are interposed for the purpose of keeping
sald knives normally in the lowered position.
In order to raise these knives, I provide the
cam slide-plate 93, adapted to a suitable way

94 in the head and having beveled ends 95,

the said bevels being on opposite sides. In
order to move these shde-plates by engag-

75

80

ment with their beveled ends, I provide stops

or projections 96 on the bed 97 of the ma-
chine, which stops are adapted to contact
with the ends of said slide-plate and move 1t
from side to side as said head 75 1s recipro-
cated back and forth. This plate 93 is also
provided with the depressions 98, into which
the depending projections 90 of the knife-
frames 85 are moved alternately as said plate
1s moved from one side to the other. The
high portion 99 of said plate adjacent to these
depressions 98 positively supports the frame
having the knives which are to cut upon the
movement of the head in the raised position.

Twelfth. The carrier for the match-splint
wood.—This carrier, mounted directly above
the reciprocating head 75, is clearly shown in
Figs. 4, 5, and 6 of the drawings and consists
of the frame 100, extending from the side of

the machine at an angle and lying over the

head 75. Into this carrier are fed the blocks
of wood, previously cut to such a size that
splints of uniform length may be taken from
the same. This frame may be secured to the

‘bed or body of the machine in any suitable

manner, and 1t 1s preferably removable 1n or-
der that any jamming of the wood blocks
may be corrected and the positive feed of the
same 1nsured.

Tharteenth. Means for feeding the maitch-
splint wood to the knives.—The blocks of the
match-wood are moved through the frame
100 so that a portion of the same 1s always in
position to be cut by one set or the other of
the knives by means of suitable friction-roll-
101, journaled in the frame 100 and en-
gaging the sides of said blocks. The rollers
101 are preferably corrugated or otherwise
roughened on their engaging faces. In order
that the rollers may be positively moved at
each reciprocation of the head 75, I provide
the shafts 102, carrying said rollers, with pin-
ions 103, meshing with each other, and pro-

go
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vide means for turning these pinions and the | vide for the discharge of heated air upon the

rollers controlled by the same at each recip-
rocation of the head 75, such means being
clearly shown in Figs. 13 and 13%.  To eflect
this result, I mount on one of the shafts 102 a
ratchet-wheel 104, the movement of whicb. 1s
controlled by pawls 105 and 106, carried by a

plate 107, having a projecting arm 108, sald

plate being pivoted at 1082 so that a swing-
ing movement may be imparted thereto by
means engaging the projection. The pawls

- 105 and 106 are held in contact with the
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tion has caused the

ratchet-wheel by means of spring-
and 110. | .

Fourteenth. Means for actuating the match-
wood-feeding mechanism.—Figs. 13 and 13°
show clearly the operation of the means for
actuating the match-wood-feeding mechan-
ism, the plate 107 being swung on 1ts pivot
by the pins 111 and 112, carried by the re-
ciprocating hehd 75, engaging its projecting
arm 108. Fig. 13 shows the plate swung to
the left by the pin 111, which action has
caused the pawl 105 to move the ratchet-
wheel one tooth in the direction of the arrow
and the pawl 106 to move back to engage
the next tooth, and Fig. 13* shows the plate
swung to the right by the pin 112, which ac-
pawl 106 to move the
ratchet-wheel one tooth also 1 the direction
of the arrow, the pawl 105 meanwhile mov-
ing back to engage another tooth. As the
plate 107 is swung back and forth, causing
the pawls to engage the ratchet-wheel, one
of the shafts 102 is moved directly by the
same, and this movement being communi-
cated by the pinions 103 to the other shaftt
the rollers 101 are turned to feed the match-
wood forward to the splint-forming knives 70.

The ratchet-wheel 104 is moved a tooth at
a time at each movement of the head, the
pawls being so set with respect to said wheel
that the swinging movement of the plate 107
in two directions will 1mpart movement to
the ratchet-wheel in one direction only. It
will thus be seen that I provide a positive
feed for the match-wood at each movement
of the head 75, and thereby insure that a

ngers 109

sufficient quantity of match-wood will be 1n

position to be engaged by the knives to form
the splints at every operative movement of
said knives.

I make no special claim for the tanks con-
taining paraffin and the igniting mixture. to
form the finished mateh, preferring to use
an
M}g machine is of great length, insuring the
positive drying of the match-heads before
said matches reach the point of delivery, and
at 113 and 114 in the lower run of the chain
or belt I have shown suitable tanks for par-
affin or other suitable mixture and the 1g-
niting mixture, respectively. At any point
in advance of the paraffin-tank 113 1 may

arrange a suitable heating apparatus or pro- |

| position.

well-known structures for this purpose.

match-splint carried by the belt. |
Tension-plates 115 may be employed for
keeping the match-wood In position, as
shown m Figs. 7 and 8, such plates being car-
ried by the screw-bolts 116 and held in con-
tact with the wood by the springs 117.

While it is thought .that the toggle-links

will be sufficiently stiff to insure the contrac-
tion of the chain or belt, 1 guard against any
accidental loosening of the same by provid-
ing springs,such as shownat 1181in Fig. 12, to
hold the ends of the bars 41 in the contracted
Any convenient form of spring
may be used for this purpose, and while 1t
will serve to prevent the accidental expan-
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sion of the bars it will not retard the opeming

of the chain by the sprocket-wheels 31.
While I have described certain mechan-

isms for accomplishing the result sought to

be attained with the use of my improved ma-

chine, it will be understood that I donot wish-
to limit myself to their precise construction,

for my invention includes the mechanical
equivalents of such devices as well as the
exact structures 1 have shown.

Having thus described my invention, I
claim and desire to secure by Letters Pat-

ent—

1. The combination in a match—splint-'

forming machine, of a horizontally-recipro-
cating head, two sets of punching-cutters
carried by said head, said sets of cutters be-
ing arranged to operate alternately at each
movement of the head, provision for supply-
ing match-wood in position to be engage({) by
said cutters, means for moving the head, and
means within the head actuated during 1its
reciprocating movements for bodily moving
one of said sets of cutters into the operative

position at each movement of the head.
2. The combination in a match-sphnt-

forming machine, of a horizontally-recipro-
cating head, two sets of punching-cutters
carried by said head and vertically movable
therein, alternately, coincident with the
movements of the head, said sets of cutters
being arranged to operate when in the raised
position, provision for supplying match-
wood in position to be engaged by said cut-
ters, an independent horizontally-fixed knife
disposed between the sets of punching-cut-
ters and serving to shave or plane the irregu-

larly-cut surface of the wood, between the

engagements of the punching-cutters there-
with, and means for reciprocating the head.
3. The combination in a match-splhnt-

forming machine, of a horizontally-recipro-

cating head, two sets of vertically-movable

punching-cutters carried thereby, said sets of

cutters being arranged to operate alternately
at each movement of the head, provision for
supplying match-wood in position to be en-
caged by said cutters, an independent hori-
zontally-disposed knife moving in the same
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generel plene as the
disposed between the same, said knife being
two edged and operating in advance of each
movement of the cutters to shave or plane
the irregularly-cut surface of the match-
wood, and means for moving the.-head.

4. The combination in a match - splint-
forming machine, of a reciprocating head,
knives arranged in sets carried by said heed
each set of said knives being vertically mov-
able independently of the movement of the
head whereby one set or the other is adapt-
ed to cut at every movement of the head, a
match-wood reservoir, provision for feedmg
the wood to the knwes chains arranged ad-
jacent to the remproeetmg head, end means

for depositing the splints therein directly

from the knives, one set of splints being car-
ried by one set of knives as the knives of the
other set are cutting.

5. The combination in a match-splint-

- forming machine, of a reciprocating head,
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knives arranged in sets carried by said head
and adapted to cut at every movement of the
head, each of said sets of knives being verti-
celly movable into the operative position,

provision for feeding match-wood to said

knives, chains arranged adjacent to the re-
mproeetlng head, means fer depositing the
splints in said chains alternately coincident
with the movements of said head, said splints
bemg carried by one set of knives as the other
set 1s euttmg, and means for moving said
head.

6. The combination in a match-splint-
forming machine, of a reciprocating head,
knives arranged i in sets carried by said head
and adapted to cut at every movement of the
head, a reservoir containing match-wood to
be acted upon alternately by the sets of

knives, provision for feeding the wood to the

knives, chains composed of flexibly-jointed
bars erranﬂ'ed at each end of the reciprocat-
ng head, means for delivering the splints cut

by said knives to the chems and means for

causing each of said chains to or1p the splints.

7. The combination in a match-splint-

formmng machine, of a reciprocating head,
knives arranged 1n sets carried by said heed
said knives being adapted to cut at every
movement of the head, provision for feeding
match-wood to a point common to each set
of sald knives, chains composed of flexibly-
jointed bars ed] acent to the reciprocating
head, provision for carrying the splints by
said knives to be engaged by said ehems and
means for compressing the bars of said chains
so as to clamp the sphnts between the same.
8. The combination in a match - splint-
forming machine, of a reciprocating head,

two sets of mdependently-movable punehmg-'

cutters carried by said head, means for mov-
ing said head back and forth means for rais-
ing sald sets of cutters alternately, simul-

837,694

punching-cutters and

stantly

provision for feeding match-wood to a point
common to each set of cutters, and means for
actuating the match-wood-teeding mechan-

ism in advance of the operative movement of =
| 70

each set of cutters.

0. The combination in a match- splint-

forming machine, of a reciprocating head,
two sets of punehmg—cutters carried by said
head, vertically-movable holders for sa,ld cut-
ters, each of sald holders being bodily mov-
eble mechanism within the head actuated at
each movement of the latter to eflect the
movement of the holders one of which 1s con-
in the lowered position, and means
for raising said holders alternately at every
movement of the head.

10. The combination in a match -splint-

forming machine, of the reciprocating head,
means for moving the same, knives erranﬂ'ed

in sets and carried by said head, holders in

which said knives are secured seld holders
being bodily movable in a vertical direction,

75
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a cam-plate carried by the head and adap ted

to raise said knue—-helders the latter hev ng

- coacting portions, and means for moving said

cam-plate letera,lly as the head 1s moved.

11. The combination in a match-splint-
forming machine, of the reciprocating head,
means for moving the same, knives arrang ed
in sets and carried by said head, holdere in
which said knives are secured,
being bodily movable 1n a vertical direction,
downwardly-projecting stems carried by said

Q0
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seld holders

holders, means for maintaining said holders

1n the Ilormelly lowersad position, a cam-plate
carried by said head and adapted to engage
the stems of the knife-frames to raise the
same, and means for moving said cam-plate
laterally as the head 1s moved.

12. The combination in a match-splint-
achine, of a reciprocating heed-

forming
means for moving the same, knives arrang ed

‘in sets and carried by said heed one set be-
ing adapted to cut at each movement of the

heed holders in which said knives are secured
bodil y movable m a vertical direction, down-

wardly - projecting stems carried by sald

100

105

110

holders, means for maintaining said holders

In a normelly lowered position, and a slide-
plate having a series of depressions with bev-
eled ortlons adjacent thereto for the stems
of the frames, sald shide-plate being movable
transversely as the head is moved longitudi-
nally, and serving to raise the knife-frames
eltemetely at each movement of said plate.

13. The combination m a met011-5p1111t—
forming machine, of
ranged 1n mdepem ently~-movable sets, a

ILY
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the cutting-knives ar-

head for carrying the same, means for mov-
ing said head, means for eperetmg the sets of 125

knives elternetely simultaneously with the
movement of the head, a match-wood reser-
voir having wood to be moved to a point
common to each set of knives, feed-rolls en-

65 teneously with the movement of the head, | geemo sald wood and eerwne to move 1t
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toward the knives, pinions carried by the | means for maintaining said chain in the con-

rolls, shafts for driving the same, one of said
shafts extending below its pinion, a ratchet-
wheel carried thereby, and a pair of feed-
pawls mounted upon a common carrier for
actuating said ratchet-wheel alternately as
the knife-carrying head is moved back and
forth.

14. The combination in a match-splint-
forming machine, of the cutting-knives ar-
ranged In independently-movable sets, a
head carrying said knives, means for moving
said head and operating the sets of knives
alternately, a match-wood reservoir, feed-
rolls in engagement with said wood for feed-
ing it to a point common to each set of
knives, and means for driving said feed-rolls,

said means including a ratchet-wheel opera-

tively connected to one of the feed-rolls, a
pair of pawls in engagement with said
ratchet-wheel and engaging the same as the
head is moved back and forth, and a swing-

ing plate carrying said pawls, said plate be-

30

35

40

45

55

60

65

ing moved by engagement with the recipro-
cating head whereby said pawls are thrown
into operative engagement with the ratchet-
wheel alternately at each movement of the
head.

15. The combination in a match-splint-
forming machine, of the cutting-knives ar-

ranged in independently-movable sets, a

head carrying said knives, means for moving
said head and operating the sets of kmives

alternately, a match-wood reservoir, feed-

rolls in engagement with said wood for feed-
ing" it to a point common to-each set of
knives, pinions carried by the shafts of said
feed-rolls whereby they may be driven in
unison, a ratchet-wheel carried by the shait
of one of said pinions, a swing-plate pivoted
to the frame of the machine, a pair of pawls
carried by sald plate and engaging the
ratchet-wheel as the head is moved back and
forth, and provision for moving sald
by the reciprocating head, sald pawls being
thereby thrown into operative engagement
with the ratchet-wheel alternately at each
movement of the head. |

16. The combination in a match-making
machine, of the splint-forming mechanism,
and a carrying chain or belt for traversing
said splints through the machine, said chan
comprising bars between which the splints
are to be held, and expansible and con-
tractile connections for the ends of said bars
whereby said chain may be expanded and

contracted. |
17. The combination in a match-making

machine, of the splint-forming mechanism, a
carrving chain or belt for traversing said
splints through the machine, said chain com-
prising bars between which the splints are to
be held, expansible and contractile connec-
tions for the ends of said bars whereby sald

chain may be expanded and contracted, and

late

tracted position. |
18. The combination in a match-making

e

machine, of the splint-forming mechanism, .

and a chain or belt for traversing said splints
through the machine, said chamn comprising

a series of bars between which the splints are

held, and frictional end-connecting members
for said bars, said members permitting ex-
pansion and contraction of the chain.

75

19. The combination in a match-making

machine, of the splint-forming mechanism,
and a belt for traversing said splints through
the machine, said belt comprising a series ol
flexible chains made up of toggle-links carry-
ing a series of bars between which the sphints
are held.

20. The combination in a match-making
machine, of the splint-forming mechanism,
and a belt for traversing said splints through
the machine, said belt comprising a series of

30

chains made up of toggle-links permitting -

expansion and contraction of the same, said

chains carrying a series of bars between .

which the splints are held.

91. The combination in a match-making
machine, of the splint-forming mechanism,
and a belt for traversing said splints through
the machine, said belt comprising a pair of

chains arranged at the outside of a series of

QO
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bars to which sajd chains are connected, said

chains being made up of toggle-links per-
mitting expansion and contraction of the
same, thereby permitting the discharge of
the finished matches and the reception of the
newly-formed splints. -

100

29 The combination in a match-making

machine, of the splint-forming mechanism, a
chain or belt for traversing said splints
through the machine, coacting rods forming
said chain and adapted to receive the splints
between the same, and a series of toggle-links
connecting the ends of said rods.

105

23. The combination in a match-making

machine, of the splint-forming mechanism, a
chain or belt for traversing said splints
through the machine, coacting rods forming
said chain and adapted to receive the sphints
between the same, a series of toggle-links
connecting the ends of said rods, and springs
carried by the ends of said rods for keeping
said chain in the normal contracted position.

24. The combination in a match-making
machine, of the splint-forming mechanism, a
chain or belt for traversing said splints
through the machine, said belt comprising

rods or bars connected at their ends only by

expansible and contractile means whereby

the chain may be expanded or contracted,
ouideways for said chain, and means adja-
cent to said guideways for keeping said chain
in the contracted position. .

95. The combination in a match-making
machine, of the splint-forming mechanism, a

chain or belt for traversing said splints
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through the machine, said chain comprising
bars connected at the ends by links forming
toggle-joints between adjoining bars, guide-
ways for the ends of said bars whereby the
chain may be kept in proper alinement, and
springs adjacent to said guideways for main-
taining the chain in the contracted position.

26. The combination in a match-making

‘machine, of the splint-forming mechanism, a
chain for traversing said splints through the

machine comprising a series of rods flexibly
jointed at the ends, means for opening said
chain to permit the insertion of the splints
between the rods, and means for positively
closing said rods as soon as the splints have

been engaged thereby, said chain being main-
tamed i the closed position by frictional
~contact of the end connections.

27. The combination in a match-making
machine, of the splint-forming mechanism, a

cham or belt for traversing said splints

through the machine comprising a series of
imndependently-mounted rods having expan-
sible and contractile connections at the ends,

‘means for opening said rods for the reception

of the splints, and means for positively clos-
ing the chain as soon as the splints have been
engaged by the rods, said chain being main-
tamed in the closed position by means of
springs carried by and connecting the ends of
sald rods. -

28. The combination in a match-making

machine, ot the splint-forming mechanism, a
chain or belt for traversing said splints
through the machine comprising a series of
rods having expansible and contractile con-
nections at the ends, sprocket-wheels having
specially-formed teeth for opening said chain
whereby the rods may be placed .n proper
position for the reception of the match-
splints, and means exterior of the chain for
engaging sald rods to raise and close them
against the splints as soon as the latter have
been inserted. -

29. The combination in a match-making

machine, of the splint-forming mechanism, a

belt for traversing said splints through the
machine comprising a series of rods having
expansible and contractile connections at the
ends, sprocket-wheels having special teeth
for opening said rods whereby the chain may
be presented in proper shape for the recep-
tion of the match-splints, and lifter mechan-
1sm for engaging said rods to raise and close
them against the splints as soon as the latter
have been inserted. -

30. The combination of the chain for trav-
ersing the splints, expansible and contractile
members for the edges of said chain, means
for opening said chain whereby the splints
may be Inserted therein, a lifter for closing
said chain, a vertically-moving rack-bar for
operating said lifter, a shaft upon which said
lifter 1s mounted, and a pinion secured to

¥
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said shaft and engaged by the rack-bar 65

whereby said lifter may be operated. _
31. A chain or belt for use in connection

with match-making or match-splint-forming
machines, comprising a series of rods be-

tween which the splints are adapted to be

‘held, and expansible and contractile connec-

tions for the ends of said rods.

70

32. A chain or belt for use in connection

with match-making or match-splint-forming
machines, consisting of a series of rods or
bars polygonal in shape between which the
match-splints are adapted to be held, said
bars having coacting grooves providing pock-
ets tor the reception of the matches, and ex-

pansible and contractile connections for the

ends of said rods or bars.

75
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33. A chain or belt for use in connection

with match-making or match-splint-forming
machines consisting of a series of rods or bars
between which the match-splints are adapt-
ed to be held, and toggle-links connecting the
ends of said rods or bars. |
34. The combination in a match-splint-
forming machine, of a series of endless chains,
a reciprocating head, knives arranged in sets
and carried by said head, one set being
adaptedto cut at eachmovement of the head,
provision for supplying match-wood to said
knives, means for moving the head, and
means for moving one set of said knives into
cutting position and lowering the other set

of knives into the inoperative position, said.

Knives when in the lowered position carrying

Qo

the splints previously cut by the same to one -

of said chains. , |
35. The combination in a match-splint-
forming machine, of a reciprocating head,

by said head, said cutters being vertically
movable therein and one set being arranged

to cut at each movement of the head, means

for imparting vertical movement to said sets
of cutters, provision for supplying match-
wood to said cutters, a horizontally-disposed
two-edged knife for trimming said wood and

acting 1 advance of the operative set of

punching-cutters, said trimming-knife being
set between the sets of cutters and moving
1in a plane coincident with the lower cutting
edge of the same when they are in the raised
or operative position, and means for moving
said head. | |
36. The combination in a match-splint-
formmg machine, of a reciprocating head,
knives arranged in sets and carried by said
head, one set being adapted to cut at each
movement of the same, provision for feeding
match-wood to said knives, a planing-knife
for smoothing the cut surface of such wood
so as to present 1t in good condition to the
splint-cutting knives, said planing-knife be-
ing two-edged and disposed between the two
sets of splint-cutting knives and cutting in

punching-cutters arranged in sets and carried
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advance of the knives at each movement of
the head, and means for moving said head.

' 37. The combination in a match-making
or match-splint-forming machine, of the re-
ciprocating splint - forming mechanism, a
chain or belt for traversing said splmnts
through the machine comprising a series of
rods with expansible and contractile end
connections, cams for engaging said bars to
close the same, a shaft carrying said cams, a
pinion carried by said shaft, a rack-bar n
engagement with said pinion whereby the
cams may be operated to raise the bars of
the chain, means for operating said rack-bar
as the splint-forming mechanism 1s recipro-
cated and means for reciprocating said splint-
forming mechanism.

33. The combination in a match-making
or match-splint-forming machine, of a  re-
ciprocating head carrying the splint-forming
mechanism, a chain or belt for traversing
said splints through the machine COMPTIS-
ine a series of rods with expansible and con-
iractile end connections, sprocket-wheels for
opening said chains to receive the splints,

“cams for closing said chain, means for operat-

ine said cams simultaneously with the recip-

rocation of the head, and means for recipro-
cating sald head.

39. The combination in a match-making
or match-splint-forming machine, of a recip-
rocating head carrying the splint-forming
mechanism, a chain or belt for traversing
said splints through the machine CcOMPrising
o series of rods with flexible end connections,
sprocket-wheels for opening said chain to re-
ceive the splints, cams for closing said chain,
a shaft upon which said cams-are mounted, &
pinion carried by the shaft, a sliding rack-
bar in engagement with said pinion, said bar

being adapted to ways on the side of the

machine, engaging members carried by the
reciprocating head for moving said rack-bar,
and means for moving said head. '

40. The combination in a match-making
or match-splint-forming machine, of a recip-

rocating head carrying the splint-forming

mechanism, a chain or belt for traversing
said splints through the machine comprising
o, series of rods with flexible end connections,
sprocket-wheels for opening sald chain to re-
ceive the splints, cams for closing said chain,
a shaft upon which said cams are mounted, a
pinion carried by said shaft, a sliding rack-
bar engaging said pinion, said bar being
adapted to ways in the side of the machine,
pivoted cams carried by the fixed portion of
the frame of the machine, and pins carried
by the reciprocating head for engagement
with said cams to operate the rack-bars, and
means for moving said head.

41. The combination in a match-making
or match-splint-forming machine, of a recip-
rocating head carrying the splint-forming
mechanism, knives arranged in sets and car-
ried by said head, one set or the other being
adapted to cut at every movement of the
same, provision for feeding match-wood to
said knives, means for raising said set of
knives to their operative position, the por-
tion of said head adjacent to the knives hav-

ing grooves to receive and position the
they are carried back by the

matches as
Icnives after severance from the match-wood

Pblocks, and means for moving said head.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

CHARLES M. LEWIbS.

Witnesses:

Murray C. BOYER,

Jos. H. KLEIN.
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