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Inatches,

LEVI KITTINGER, OF AKRON, OHIO.

METHOﬁ

OF MAKING MATCHES.

- SFECIFICATICON forming part of Letters Patent No. 341,810, dated May 11, 1886.
' Application filed February 25, 1886, Serial No. 193,116, (No model.)

o all whom it may concern:
Be it.known that I, LEVI KITTINGER, a citi-
zen of the United States, residing at Akron, in
the county of Summit and State of Ohio, have
Invented certain new and useful Improvements
In the Method of Making Matches, of which
the following isaspecification, reference being
had therein to the accompanying drawings.
This invention relates to certain improve-

mentsinthe process of manufacturin gmatches;

and 1t consists of a process comprising a series

of successive steps carried out through the

operation of a single machine, whereby the
matches may be made complete, boxed, and

carried away, from a block of wood eylindrical

in shape, and of the length of two ordinary

effected by means of a machine for which 1

made application the 29th day of October,
1385, Serial No. 181,316; but in order to facili- |
tate the description of the said processes or

methods I refer therein to the accom panying
drawings, illustrating a form of machine by
which the said methods may be accomplished,
and In which drawings Figures 1, 2, 3, and 4

represent a side elevation of the device, with

parts 1n section; Fig. 5, a diagrammatic view,

and Fig. 6 a plan view of a form of drier.
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The block A, Fig. 1, is supported in any :

suitable manner so as to have a revolving
movement. On the periphery of this block
Arests a knife, B, given areciprocatory move-
ment by any suitable means.

statlonary knife. The knife having cut a con-

tinuous slice from the block, the said slice

passes to the cutter-head C, having on it a

series of knives, D, which, as the said cutter- |

head revolves, engage with and divide the
slice into splints, the usual shape of which is

Square 1n cross-section and double the length

of a finished mateh. - The knives D carry the
splints along the curved frame B till the fin-
gers I' are reached, which fingers direct the
travel of the splints away from the cutter-head
knives and cause them to fall into the carrier
(+, which is constantly moving under the end
of the frame E at a speed corresponding to

that of the said cutter-head. The carrier G
-consists in this instance of a double and paral-
lel series of pivoted links, H, with the ends |

The said process is'substantially

This knife ig !
caused to reciproecate, as such a motion will
mmake a smoother and better cut than would g |

| recessed to receive and retain the splints, the

said carrier being in the form of an endless
chain. The splints having been deposited in
the chain,are carried thereby to what may be
termed the ‘“‘crimper.”’ This latter device may
consist of a moving and semi-flexible support,
I, for the chain or carrier, and a suitably-
flanged wheel, K, which isadjustabl ysupported
over the said carrier, and in operation bears
with more or less force on the sticks, the
flanges forming slight lateral grooves and con-
sequent widening of the splint at the point of
contact, so as to prevent any longitudinal
movement of the said splints or sticks on the
carrier, especially when the operation of dip-
ping is being performed. The splints are next
carried through a heating-chamber,(shown at
L, Fig. 2,) the necessary heat being supplied
by the steam-pipes M. This heating of the
splints is preparatory to the process of dip-
ping.
13 caused to be twisted sufficiently to dip each
end of the splints in the pan N, Fig. 3, said
pan contalning paraffine or other proper sub-
stance, kept in a liquid state by steam-pipes,
the projecting ends of which are shown at O,

. Fig. 3. Having received what may be termed

the ‘“first dip,’’ the splints are then ecarried
by the chain to the composition-pan P, where
the operation of dipping is again performed.
However, the carrier is twisted sufficiently to
cause the splints to assume a position perpen-
dicular to the pan, which latter is made to re-
volve at the same speed that the carrier trav-
els. DBy means of a pan or incasement, R,
surrounding the revolving pan and adapted to
contain water kept hot by the steam-pipes S,
the composition in the pan P is gept liquid.
By causing the composition-pan to revolve,
the material contained therein may be agitated
by serapers or other suitable means, and the
caking of the said material obviated; also,
the dipping of the splints directly into the said
pan obviates the use of belts or other.devices

for the corveyance of the composition from

the pan to asuitable point wherethesaid com-
position may be applied to the splints. The
object of causing the said pan to revolve is to
prevent the splints dragging through the com-
position during the operation of dipping, and
obtaining mechanically the advantages of
hand-dipping. - |

55
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To perform this operation; the ecarrier -
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After being properly dipped it 1s necessary
to thoroughly dry the splints before they are
cut in two. It is advantageous that the said
process should be slow and by air; hence the

s carrier is caused to travel over a serles of
drums so arranged -as to travel forward and
backward, the travel in one direction being
longer than in the other, thus giving a slow
advancement to said carrier. This manner of
travel may be accomplished by providing a
series of parallel shafts caused to move simul-
taneously and carrying drums over which the

10

carrier may pass. Toacquirethe motionspect-
fied, the chain carrier will move forward a dis-
tance equal to the space occupied by three
shafts, then backward to the intervening shaft,
thence forward past a shaft, and thence back
again to the shaft that was skipped, and so on.
A series of drums may be arranged at each
end of the shafts and approaching agthey near
one end of the entire device, which may be
termed the ¢ drier,” so that the carrier may
move slowly toward one end of the drier, and
then slowly return to the place of starting,
thus increasing the timeof travel with an econ-
omy of space. | , -

In practice the time used to thoroughly dry
the splints is from twenty minutes to half an
hour. - '

A construction accomplishing the above-
mentioned results is shown in Fig. 6, in which
the shafts are shown at T, the drums at U, and
the drive-shaft at V, bevel-gearing W being
used asa means of transmitting the power from
the drive-shaft V to the parallel shafts T'.

The next step in the process 18 to cut the
double or twin matches in two. The means
heretofore used has been a revolving saw; but
such is open to objection, inasmuch as more
or less connective mechanism must be used,
thus to a certain extent complicating the de-
vice. This complicalion I obviate by using a
stationary saw or cutter so arranged that the
carrier will convey the matches over the said
cutter, and thus cause the said matches to be
divided. The means I at present prefer to
accomplish this object are shown in partial
section in Fig. 8. The saw or cutter 1s shown
at X, and is firmly fixed to a suitable holder,
Y, from the face of which the said saw projects,
the projection being regularly increased from
the end at whiehthe matches first engage with
it toward the other end. |

In order to adapt the cutting devieces to the
next step in the process, which consists in
boxing the matches, the saw is arranged ver-
tically and the carrier caused to pass down-
ward over it, the said carrier finally passing
around a sprocket-wheel, Z, and returning to
the splinting mechanism. Jrom the bottom

20
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of the saw is a curved frame, A/, which 1s
shown in Fig. 3 as extending under the
sprocket-wheel Z. Asthechain carrier passes
under the said sprocket-wheel, the links H
65 drop the matches on the said frame A’, and
fingers B, (shown in elevation, ) extendingover
the edge of the frame A’ at a suitable distance

above it, direct the course of the matches to
the boxes, which latter (the boxing) forms the
next step of the process. |
The boxing consists, essentially, in convey-
ing the boxes under the discharge-opening of
the cutting devices at such a speed as 0 per-
mit them to be just sufficiently filled duringthe
operation, and they then are conveyed from 75

70

the said carrier to a suitable place for packing.

" The box-carrying belt, as shown at C', Fig.

3, consists of a series of flexibly - connected
clamps, which hold the boxes, one of which is-
shown at D/, and is endless. The said belt 1s 8o
placed on an incline, the boxes being fed from
the upper end and discharged at the lower end
onto a conveying-belt, I, which carries them

to the packing-room.

The belt ¢/ is placed on an angle or incline,
so that the matches as they fall {rom the cut-
ter into the boxes will supply the said boxes

gradually from the lower end toward the up-

per end, thus causing the said boxes to be
evenly filled. |

In the operation of boxing I prefer to use
specially-made boxes—that is, boxes (say ot
metal) with square corners—and transfer them
by hand to the usual commercial boxes, as

QO

‘the expense attending the construction of gs

boxes of sufficient accuracy to operate in con-

junction with the deviee described would be

oreater than the handling incident to the trans-
ferring noted. | .

The above description is only sufficiently 1o0
specific to make plain the various methods or
processes employed in the making of a match
and depositing it in a box, and hence all de-
tail description has been omitted as super-
flaous.

The various and combined novel processes
are as follows: the direct depositing of the
splints into the carrier by the splinting mech-
anism, in contradistinction to the feeding of
the splints to a carrier by means ot a hopper; 110
the ereasing of the splints to prevent longi-
tudinal movement in the carrier; the dipping
of the splints directly in the composition-pan,
which latter moves at the same speed the car-
rier travels, thus obviating the splints drag-
oing through the said composition, and doing
away with intermediate mechanism;in con- .
junetion with themoving composition-pan,the
bringing of the splints perpendicular thereto;
the air-drying of the headed twin matches by

105

s
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-carrying them forward for a distance, and then
backward for a less. distance, thus causing

them to have a greatlength of travel, and thus
consume sufficient time to thoroughly dry
them without causing the mechanism to occu-
py much space comparatively; the dividing
of the twin matches by means of a stationary
saw, and thusobviating the mechanism neces-
sary to drive a moving saw; the depositing of |
the matches in boxes automatically; the im- 130
parting of an inclined travel to the boxes, so

that they will fill gradually from one end to-
ward the other; the antomatic conveyance of

125

the filled boxes away from the boxing-belt;
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in combination with the revolving block, the
reciprocating knife for cutting a slice frcm said
bloek preparatory to the formation of the
splints; the making continuousand antomatic
of theseveral operations of forming thesplints,
depositing them in a carrier, dipping, and cut-
ting themin two pieces; In connection with the
operations included in-making a nntch the
boxing of the same.

The above merely sets forth in outlline the
various novel methods, the Invention being
specifically set forth in the following claim.

I ¢laim—

The method herein described of making,
boxing, and carrying the matehes away, from
a eylindrical block of wood of the length of two

e

matches, In a single machmc, the same ¢on-
sisting in the followmn steps, to wit: first, re-
ducmfr the bloek to Splmts then carrying the
Splmts forward and crimping them, then heat-
ing them and suceessively dlppmn* them 1in
paraﬂine, then dipping them in igniting sub-
stance, then drying and severing the splints,

- and then boxing the matches, the whole form-

ing a cenbmuous method, substantially as
5pe(31ﬁed |
In testimony whereof I affix m y signature in
presence of two witnesses. -
| | ~ LEVI KITTINGER.
Wilnesses:
OLIVER P, FALOR,
FONROSE I"ATOR.
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