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(No model.)

To all whom a1t may concern :

Be it known that I, CHARLES E. RAMUS, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-

5 nois, have invented new and useful Improve-
ments in Machines for Making Splints, of
which the fol'owing is a speelhcatlon.

The invention herein relates to the produe-
tion of splints by machinery for use in match-

10 manufacture and for other purposes for wlm,h
splints may be used in the arts.

My invention is directed to the productlon
of splints Ly reducing a thin board in the di-
rection of its lengthinto shaped and separated

13 lengths of splints, for snbsequent division into
lengths saitable for matches and for other pur-
poses. In this method the material of a log
1s utilized with the least possible waste and
the cost of producing match-splints very mate-
rially lessened. A machine tfor this purpose
will hereinafter be deseribed preparatory to a

specifiec designation of the organization and
combination of p(uta or deviees claimed as mny
invention.

Mechanism organized to rednce a thin board
lengthwise into shaped splints is illustrated in
the accompanying drawings, in which—

Ifigure 1 represents a top view of the entire
wachine, in which is exhibited the thin board
partly reduced into lengthwise splints as it
emerges from the machine; Fig. 2, a front ele-
vation of the same; Fig. 3, an end elevation,
showing the train of gearing connecting the
feeding-rollers with thie lower splint-producing
eylinder; Fig.4,a vertical cross-section, on au
enlarged scale, of the splint-producing eylin-
ders and the parts co-operating in the feeding
and sapport of the thin board; Tig. 5, a verti-
cal longitudinal section taken through the
splint-producing eylinders. Iig. 6 is an ele-
vation of oneof thesplint producing cylinders,
showing different styles of spliiting and shap-
ing cutters arranged thereon, toillustrate modi-
fications; Fig.7, detail views of differentforms
of cutters; Fig. 8, a cross-section of a log,
showing the muannerin which it is divided into
thin boards of different widthsfor my improved
splint-making wachine; Iig. 9, a plan view of
a thin board, showmo Tiow 1t 1s splinted longi-
so tudinally by my machme and Iig.10, a cross-

section of the thin board, showmg itasdivided
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into shaped and separated splints for use in
making matches.

Iu the manafacture of splints for making
matches I prefer to use whatis known as ¢ cot-
ton-wood,” becaunse it is cheap, becaunse of the
tenacious quality of its fiber, and of its com-
bustible nature; but my machine is equally
well adapted for splinting otherkinds of wood.

An iron frame of any suitable construction
is adapted to contain and support the operat-
ing parts. Asshown,the base U and the ends
U’ are cast in one piece, the ends being pro-
vided with suitable openings for the reception
of boxes or bearings a a for the shafts of the
splint-producing eylinders. These boxesaare
bolted to the inuver sides of the ends of the
frame by projections «, Fig. 2, and both the
cylinder-shafts are carried in the same boxes,
as shown in Iig. 5, so that the splinting-cut-
ters have a non-adjustable relation to each
other, becanse it matters not whether all the
boards are of equal thickness. The action of
one splint-producing eylinder being in advance
of the action of the other, the splints will be
both shaped and separated by reason of the
lapping relation of the cutting spurs or edges
of one cylinder to those of the other. 1f de-
sired, however, these cylinder-shafts may be
mounted in sep'n‘atc adjustable boxes.

The splint-producing eylinders A A are ar-
ranged horizontally parallel to each other, one
above the other, with their axes in positions
to be intersected Ly different vertical lines
shown in Tig. 4. As the splint-prodncing
¢ylinder has cutting edges or spurs the acting
parts whereof describe cireles of different
diameters, the relation of the cylinders to
each other will allow the circles of greatest
diameters described by the splitting spurs or
edges of each to lap slightly in the path of
the board. This givesa cutting action of the
cutters of each cylinder into the Loard a dis-
tance greater than half its thickness, and thus
effects the complete separation of the splints.
By this arrangement the cutting action of the
cutters of one cylinder upon the board is in-
dependent of the cutting action of the cutters
of the other, and one cylinder operates in ad-
vance of the other, yet both co-operate in the
operation of reducing and shaping the board
into splints from Loth its sides and of splitting
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it into splints from both its sides as it is fed
between the cylinders. In this method of re-
ducing a thin board into longitudinal splints
provision is made for supporting the thin
board under the independent .action of each
reducing-cylinder by separate and distinet
supporting-plates b b, arranged one above the
lower reducing-eylinder and the other below
the upper reducing-cylinder, whereby both the
thin ancut part of the board and its integral-
shiaped and split-splint portions are guided and

~ supported under theimmediate action of each
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independent reducing-cylinder at that side of
the c¢ylinders at which the thin board enters
them and at that side of the exlinders at which
the shaped and separated splints emerge from
the ¢ylinders and the machine in sheet form.
These supporting-plates b b extend between
the reducing-cylinders, one at each side there-
of, 50 as to cross the vertical linesc ¢ intersect-
ing the axisof each cylinder, as shown iu Fig.
4, A plate,?’, is arranged in such relation to
each supporting-plate b as to form a gnideway
for the thin board to and from the reducing-
cylinders. These guide-forming plates are ar-
ranged horizontally, with their Hat faces sepa-
rated adistance slightly greater than the thick-
ness of the thin board fed between them, and
they are secured to the innerside of the boxes
@ & by grooves therein, or to the frame ends.in
any suitable manner, so that the guideway be-
tween them will be in the path of the board
between the feed-rollers and the reducing cyl-
inders.

The feed-rollers and their relation to the
supporting and gniding plates will be present-
ly deseribed. ‘

The splint-producing eylinders are operated
independently of each other by separate belt-
pulleys R on the shaft of each, one end of
each of which shafts projects beyond the ends

of the frame and are supported in bearings on-

brackets 8, bolted to the frame. This inde-
pendent driving of the splint-producing eylin-
ders allows of their equal or nnequal speed, as
may be desirable, and of their being operated
in the same direction andinadirection against
the feed of the board, as seen in Fig. 4. The
cutting spurs or edges of both cylinders are
alike and revolve in the same vertical plane,
as seen in Fig. 5, and they may be of any de-
sired form suitable for the purpose, They are
formed in parallel ridges or ranges, with a suit-
able distance between each ridge or range, as
seen.in Figs. 4 and 6. Xach range has a rib-
like projection from the surface of the cylin-
der, and the cutters proper are formed upon
the outer edge of such rib. To produce the
least waste in reducing the board and separat-
ing the splints, I prefer to form the cutters by
a scalloped edge of the rib, each scallop hav-
ing a semicircular form, producing a cutting-
spur, ¢, and a cutting-edge, ¢/, from spur to
spur, the action of which both reduces and
shapes one side of the splint, while the cutting-
spurs effect the splitting of the board into
splints. The cutting-ranges of both cylinders

reduce, shape, and splittheboard on both sides
and give a cylindrical or other required form
in cross-section to each splint at the same time
the entire width of the thin board is being cut

‘into longitudinal pieces or splints equal in

thickness to the spaces betweeu the cutting-
spurs, as seen in Fig, 10. In this way both
surfaces of the thin board are not only reduced
at every point with a planing action, but the
splints are entirely separated lengthwise while
being so planed, each cylinder both planing
and splitting independent of the other, and
each operating upon that portion of the thin
board which is passing across the vertical-di-
ameter lie ¢ of each cylinder, so that by the
arrangement shown in Fig. 4 the under eylin-
der will shape and split the under surface of
the board the distance between the vertical
dotted lines ¢ ¢ before the upper cylinder can
complete the shaping and splitting upon the
upper surface of the board in the same space.

In Fig. 4 this cut and uncut part is shown as.

being between the inner edges of the support-
ing-plates, and in Fig. 9 the dotted lines 2 show
the undercat part, the full lines 3 the sepa-
rated splints produced, and 4 shows the unent
part of the thin board. In this operation the
thin board has two separate and distinet sap-
ports, b b, one to sustain the board against the
action of the lower cutting-cylinder and one to
support the board against the action of the up-
per cutting-eylinder, and both co-operating to
sustain the separated splints in their feed from
the machine in sheet form. With the cutting-
edges terminating in the points or spurs e the
separation of the splints will be mere lines or
kpife-edge slits, and without kerf or waste, as
shown in Figs. 9 and 10. The cutters may be
formed in ranges upon the surface of a steel
cylinder of one piece, or the cylinder may be
formed of a series of steel cutter-sections, as
shown in Figs. 5 and 6, and secared upon the
shaft by a spline or feather, 5, Fig. 4, and a
nut, T, screwed upon the shaft, so as to clamp
the cutter-sections against a shounlder thereon.

In Fig. 6 I have shown a eylinder with cut-
ters ot different forms, those indicated at X be-
ing such as I have described, producing under
the action of the independent cylinders splints
of semicirecular form in cross-section, those iu-
dicated at Z being adapted to produce under
the agtion of independent cylinders splints of
square cross-section in which the spurs or cut-
ting-points ¢® will produce a kerf, while at W
the splitting part of the cutter has the form of
a saw, also producing a kerf. Between these
kerf-cutting parts the cutters have a cutting-
edge, ¢/, as in the form of cutter ¢, to reduce
and to shape the splint, such cotting part €
of the saw form of splitting-cutters being of
separate rings clamped between thesaw-rings,
and such shaping-cutter havinga width always
equal to the body of the produced splint.
Other forms of cutters may be used, and of
whatever form the reducing action is, both
shaping and splitting on both sides of the
board alike. The bottom or shaping part of
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each cutter is slightly inelined back of the cut-
ting-cdge, so as to clear itself. '

The feed-rollers are arranged in pairs to re-
ceive the thin board, feed it into the guides
and between the revolving splint-producing
eylinders,aud toreceive and deliverthe splints
in sheet form, as shownin Figs. 1 and 4. The
front feeding rollers consist of a lower steel
roller, I3, having its surface fluted or grooved
longitudinally to form parallel edges or ribs,
while the upper roller, G, is of rubber, for the
purpose of yielding to inequalitiesin the thick-
ness of the board and to give a proper biting
action of the unyielding flated roller upon the
board. The unyielding roller serves the im-
portant parpose of preventing thedeflection of
the board from a true line as it is fed forward
and renders the feed positive against splint-
produeing eylinders operating to reduace the
board into separated and shaped splints under
a feed contrary to the rotation of the eylinders.
The rollers D D on the delivery side of the
splint-producing eylinders are of rabber, and
serve to sapport the splintsin their separated
relation to each other, and to continue the feed
of the board after it has léft the fluted roller.
The rollers are revolved with equal speed, and
are arranged in proper relation to the guide-
ways, so that the board will be fed into the
latter ab thefront of the machine and the sheet
of splints {rom the guideway into and from
the rollers at the rear side of the machine.
The under feed-rollers, B and D, are mounted
in side projections, «, of the boxes «, while
the upper feed-rollers, C and D,are mounted in
boxes ¢ ¢/ &’ d', bolted to inner sides of the
ends U’ of the frame, as shown in Tig. 1, so
that these feed-rollers have a fixed relation to
each other and to the guideways, as shown in
TFig. 4. I prefer to operate these feed-rollers
from the shaftof oneot thesplint-producing cyl-
inders, which in the organization shown is the
lower eylinder, the end of the shaft of which
outside of the box ¢ is provided with a worm,
I, into which meshes a worm-wheel, I', on a
vertieal shaft, G, sapported in brackets 11 H,
bolted to and prejecting horizontally from the
end of tbe frame. A bevel-pinion, I, secured
upon the upper end of said shaft G, mesheswith
a bevel-gear, J, secured on the shaft of the up-
per teed-roller G, which also carries a spur-
gear, K, whiclr meshes with a spur-gear, L, of
equal size ou the shatt of the lower roller B,
while the feed-rullers D ID are geared in like
manner by equal gears P and Q, as seen in
Fig.3. Spur-gears M and O, of equal size, are
sapported on the end of the frame and mesh
with the spur-gears L and P of the lower feed-
rollers and with an intermediate larger spur-
gear, N, also supported oun the end of the frame,
whereby the feed-rollers are operated with
equal speed from the lower splint-producing

.eylinder.

Any length of board may be fed through
the machine and reduced longitudinally into
splints, and boards of different widths may be
soreduced. Indeed merestripsof thinboards

can be so reduced, whether long or short, thus
giving a great advantage in working up waste
pieces into mateh-splints.

I prefer to make the cutter of ring-sections,
50 that they may be removed from the shaft in
the event of the breaking of the cutting-spars
and the wearing out of the cutting-edges.

I have shiown and described the splint-pro-
duciig eylinders as operating against the feed
of the board; bat the feed of the board may be
in the same direction as the revolution of the
eylinders, the feeding-rollers being operated in
accordance therewith; or I may operate one
of the splint-producing cylinders with the feed
of the board and the other one against such
feed by reversing the position of the cutters
upon oune of the cylinders. It is immaterial
which of the cutting-cylinders is arranged in
advance of the other, the supports b b being
arranged accordingly. '

The sheet of the splints may be delivered
from “the feed-rollers I> D upou a table, so as
to support them as they emerge from the ma-
chine; but whatever the length of the board
the splints will be held together until the board
leaves the rear feed-rollers.  They are then cut
into snitable lengths for matches.

It will be nnderstond that the splint-produc-
ing eylinders are revolved by their separate
pulleys B with a high speed, while the train
of gearing connecting the feed-rollers is such
as to give a comparatively slow feed to the
board. It will be also understood that the
feed-rollers must be revolved in the same di-
rection, and that their connecting-gear for this
purpose may be arranged in-any suitablé man-
ner.

Fig. 8 shows the manner of cutting the log
into thin boards by first equally dividing it
longitadinally and then entting each part at
right angles to the first cut into thin boards
of equal thickness and of a thickness adapted
to be fed between the roliers, the guideways,
and the splint-reducing cylinders,

Provision is made for oiling the journal-
bearing of the cylindersand feed-rollers by oil-
holes 6 in their several boxes.

It will also bLe understood that the parallel
relation of the cutting-ranges of each splint-
producing cylinder will tend to preserve the
direct line of feed, and that the joint action of
the cutters of each revolving eylinder, while
shaping,reducing, and splitting thethin board
equally on its opposite sides, will thereby size
the produced splints equally.

In Fig. 10 I have shown a portion of a ring
of cutters of ecach cylinder as having com-
pleted the shaping, sizing, and separation of
the splints.

In the production of splints in sheets it is
important that tbe board from which they are
so produced should be of a thickress as near
as possible of the mateh-splints to be produced
from it ; and to properly heold and guide such
a thin board under the action of the cutting-
cylinders it is important that such support
should be formed by a passage adapted to cou-
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fine it in its feed to and from the cutting-cyl-
inders, and to bave such confining-support ex-
tend between the cutting-cylinders, so as to
practically form a continuous support of flat
table-surfaces for the board. It is also neces-
sary that the supports b b, against which the
respective cutting-cylinders work, should ex-
tend the one over the lower cutting - cylin-
der and the other under the upper cutting-
cylinder, and both approach the lapping-point
of the cutting-spurs, so that their edges will
cross the vertical lines ¢ ¢ drawn through the
axis of the cutting-cylinders. In such con-
struction the upper and the lower plates, o’ b,
extend ounly to the circles deseribed by the cut-
ting-spurs, and it is by this disposition of the
two sets of table-guides and their relation to
the cutting-cylinders and to the feed-rollers
tbat I am enabled toreduce the thin board to
separate splints, that the board is prevented
from buckling,and that it is supported within
aconfining-passage, so that the severed splints
are maintained in a united sheet. Were it
not for this, the 'splints as formed would, by
reason of being made warm and soft by heat

from the action of the cutting-eylinders, De-

come broken and pulpyand of irregular shape.
In fact, the board must approach the cutting-
cylinders within a confining-passage, and the
severed splints must be maintained in com-
Pact sheet on leaving the cutting-eylinders to
produce splints having a uaniform and stiff
body. The delivery-rollers are covered with
rabber to prevent the marring of the splints,
and especially to give a feeding-hold upon each
separate splint. Otherwise some of the splints
ot the sheet might double up for want of a
proper feeding-hold. So in like manner one
of the receiving feeding-rollers must be cov-
ered with rubber and the other must be un-
yielding and ribbed, to prevent marring the
thin board and to giveit a positive and straight
feed into the confining guide-passage. '
I claim—

1. The cowmbination, substantially as de- |

scribed,ina machine for making match-splints,
ofthesplint-producingeylinders, arranged with
theircutting-edges, describing circles which lap
inclose proximityin the pathof the board, with
the feed-rollers and the two sets of fixed table-
guides, arranged so that each set will enter be-
tween the cutting-cylinders on opposite sides
of their lapping circles and extend to and en-
ter between the feed-rollers, whereby to form
a confining-passage for the thin board to the
cutting-cylinders and for the sheet of splints

emerging from the catting-cylinders between
the delivering-roliers.

2. In combination, in a machine for making
matches, thesplint-produncingcylinders, thetwo

6o

sets of table guide-supports, b 0 1’ ', the yield-

ing delivering feed-rollers D D, and the re-
ceiving feed-rollers B C, composed of a smooth
yielding and a grooved or fluted non-yielding
roller, all econstructed and arranged substan-
tially as described, for the purpose specified.

3. The combination,in a machine for making
mateh-splints, of the splint-producing eylin-
ders and the feed-rollers with a confining-pas-
sage for the thin board and for the sheet of
splints produced the efrom, formed by the two
sets of table-guides, b D b ¥/, the upper plate
of one set extending over the lower cutting-
cylinder, and the lower plate of the other set
extending beneath the upper cutting-cylinder,
the inner ends of both said plates beveled and
crossing the vertical axial lines of their re-
spective eylinders, and both sets of said guide-
plates extending to and between the feeding
and the delivering rollers, substantially as de-
scribed, for the parpose specified.

4. In a machine for making match-splints,
the combination of the splint-producing cylin-
ders with the two sets of table-guides b b b I,
each set having fixed relatious to said cutter-
cylinders, and the feeding and delivering roll-
ers, each set having fixed relations to said
table-guides, and means, substantially as de-
scribed, for connecting and operating the said
rollers from one of “said eutting-cylinders, for
the purpose specified.

5. In combination, in a machine for making
match-splints, the splint-producing cylinders
A A, provided each with a driving-pulley, R,
the two sets of table-guides, b b b’ 0/, the feed-
ing and delivering rollers, and the train of
gear consisting of the spur-gears K L Q P,
connecting each set of rollers, the bevel-gear
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1 J, the worm-gears I and E, the intermediate

stud-gears, M N O, connecting the gears L P
of the lower rollers, all arranged at one end of
the frame, and the driving-pulleys R R, ar-

I0C

ranged at opposite ends of the frame; all con- .

structed and” adapted for operation substan-
tially as herein set forth.

In testimony whereof I have hereunto set my
hand in the presence of two subscribing wit-

nesses.
CHS. E. RAMUS.
Witnesses:

A. E. H. JOHNSON,
J. W, HAMILTON JOHNSON.
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