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To all whom it may concern:

Be it known that I, EMIL GATHMANN, of

‘Washington, District of Columbia, have in-

vented certain new and useful Improvements
in Machines for Making Incisions in Powder
Rods, of which the following is a specifica-
tion. |

T'his invention relates to improvements in
machines for making incisions in powder rods
of that type which are longitudinally perfo-
rated, the incisions or indentations being
made in the sides of the rod for the purpose
of intercepting and venting the longitudinal
perforations. | |

1'he object of the invention is to provide a
simple and efficient machine of the character
referred to which will operate to cut or in-
dent the rods in various ways and will at the
same time operate to automatically feed the
rod through the machine, so that the incisions
or indentations are located at predetermined
intervals apart. . | o

1The invention consists in the matters here-
Inafter described, and more particularly
pointed out in the appended claims, and the
same will be readily understood from the fol-
lowing description, reference being had to the
accompanying drawings, in which—

Figure 1 is a vertical sectional view taken
on line 11 of Fig. 2 and looking in the direc-
tion of the arrows. TFig. 2is a side elevation
of the machine. Fig. 3 is a fragmentary
view of a portion of one of the cutting-wheels
in edge view. Fig. 4 is an enlarged detail,

In edge view, of one of the cutting-knives.

Fig. 5 is a transverse sectional view of the
powder rod shown in Fig. 6, taken in a plane

colneident with one of the transverse in- |

cisions. Fig. 6 is a side elevation of a section
of the powder rod, with parts shown in lon-
gitudinal axial section.
lar to ¥Fig. 3 of a modified construction. Fig.
3 18 a transverse sectional view taken in a
plane coincident with the plane of a pair of
incisions shown in Kig. 9 and showing the
form of cut or indentation made by the cut-
ting-wheel shown in Fig. 7. Fig. 9 is a side
elevation of the powder rod shown in Fig. 8.
Fig. 10 is a view similar ‘to Figs. 3 and 7 of
still another modified form of cutting-wheel.
Figs. 11 and 12 are views, respectively, in

Fig. 7isa view simi-

| eross-section and in side elevation of a pow-

derrod perforated by the cutting-wheel shown
in Fig, 10. | .

Referring to the drawings, 1 designates as
a whole the outer casing or frame of the ma-
chine, within the interior of which are formed
two circular cavities or chambers 1" adapted
to receive cutting-wheels 2. The casing, as
shown, comprises two main members—one,
designated 1', having the cavities 1" formed
therein, and-the other, designated 8, being in
the form of a front plate, which is conven-
iently secured tothe maincasting 1’ by means
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of aplurality of screwsorbolts8'. Thecutting- 6g¢

wheelsarein the preferred embodimentshown
mounted upon a pair of transverse shafts 3

?

‘both arranged to extend éntirely through the

front and back members of the easing, the
latter being provided with hub-like bosses
(designated,respectively,99')surrounding the
shaft-bearings to afford a more extended sup-
port for the shafts 3. The cutting-wheels

arein the present instance of equal diameter

and are so located relatively to each other
that a space is provided between their periph-
eries approximating or slightly less than the
diameter of the powder rods to be perforated,
a throat or passage being arranged to extend
entirely through the machine in alinement
with the space between said proximate pe-
ripheries,the entrance portion of which throat
18 designated 7 and the exit portion thereof
7". Adjacent to each side of the throat-pas-
sages 7 7' the circular walls of the cavities
within which the cutting-wheels are located
are extended inwardly slightly, as indicated
at 4, so Lthat said wall portions barely clear
the cutting edges of the knives, the circular

i cavities being somewhat larger throughout

the remainder of the circumference of the
wheel, as indicated clearly in Fig. 1.

edge of the knife shall be freed or substan-
tially freed from adherent matter, so that the
knives or adherent matter carried thereby
will not engage 'the powder rod until the
knives reach a point at which they will im-
mediately begin to cut into the latter.

5 designates the several knives of the two
cutting-wheels, these knives being in the pre-
ferred embodiment shown in Figs. 1, 2, and

One
object of this invention is to insure that the
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4 seated in the periphery of the wheels, s0 as

to extend radially therefrom, and made of a

length fo project beyond the periphery a dis-
tance somewhat greater than one-half the
diameter of the powder rods to be treated and
less than the width of the space intervening
between the cutting-wheels. The knives 5
are preferably provided with chisel-shaped
edges—i. e., the beveling to produce the cut-
ting edge is formed entirely upon one side,
as indicated at 6 6', Fig. 4, the bevel side of
the knife being the advanced side, consider-
ing the direction of rotation of the cutting-
wheel. Theobjectof thusformingthe knives
is to facilitate the clearance or withdrawal of
the knives from cutting engagement with the
powder rod and to avoid the tendency of the
knives to drag or pull the powder rod later-
ally out of its direct course through the ma-
chine. Inthe most approved form of cutting
edge now known to me I form the bevel in
two portions-—one, designated 6, being rela-
tively long and acute, nnd the other, 6’, less
acute and located at the extreme point of the
cutting edge. I have found in practice that
this form of edge gives the best results as to
properly cutting or puncturing the powder
rods and as to clearances and freeing itself
from the rods, as above described.

Intheparticular machine described the cut-
ting-wheelsare geared tothe shafts 3 by means
of inserted pinq as indicated clearly in dot-
ted linesat 3. The uppershatt 3is arranged
to extend beyond the casing at both ends, a
crank 12 being secured upon one end of said
shaftt, conveniently by means of a set-screw
13, and a spur-gear 10 upon the opposite end,
the latter being also conveniently secured by
Similarly the lower
shaft 3 is extended beyond the casing at one
end and provided with a spur-gear 10, ar-
ranged to intermesh with the spur-gear 10
and secured pivotally upon its shaft in the
same manner. By reason of the foregoing
constructicn it will be obvious that the cut-
ting-wheels are intergeared so as to rotate
positively or ata fixed rate of speed relatively
to each other. In the case of the use of
knives similar to that shown in Fig. 4 they
are interspaced, as indicated in IFig. 1, so as
tocutor perforate the powder rod alternately
npon diametrically opposite sides and at uni-
form intervals apart in the manner shown in
Fig. 6.

the form shown in Fig. 7 or analogous there-

‘to the cutting - knives may and prefernbly

will be set so as to register with each other
or puncture the powder rod at diametrically
opposite points, it being noted that the cut-
ting-knives shown in Fig. 7 are offset rela-
twely to each other or arranwed alternately
upon opposite sides of a plnne bisecting the
cutting-wheel centrally in its own plane. It
will be understood that the cutting-knives of
one wheel in such cases will be arranged al-
ternately with those of the opposite cutting-

wheel or so that they pass each other later- | adjacent incisions taken together intercept

In the case of the use of knives of

-y

the details thereof may be modif
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ally when it its desired to produce the in-
cisions at diametrically opposwe pmnts, as
shown at Fig. S.

The form of the cutter qhown in Fig. 10
produces a form of incision which leaves the
rod somewhat stronger, although the form ot
the cut produced by this cutter is somewhat
more apt to close up than the forms previ-
ously described.
instance a series of adjacent incisions taken
together intercept all of the longitudinal per-
forations b of the rod, and the form of the
cutter mmay be and will be varied somewhat,
depending upon the arrangement of the lon-
citudinal petfordtmns nnd other conditions,
the object being in each instance to so perfo-

rate the rod as to form a free ventage from:

the several longitudinal perforations at fre-
quent inter vals without unnecessarily weak-
ening the strength of the rod.

The operation of the machine constructed
as thus described is probably entirely ob-
vious from the foregoing description; but 1t
may be stated that the powder rods are sim-

ply inserted endwise into the throat 7 one at

a time far enough for the cutting-knives to

~engage the same, whereupon dnrlnn' the ro-

tation of the eut‘mnfr-wheelb the knwes both
puncture or cut 1nt0 the rod and foree it out
through the passage, the perforated rod be-
ing delivered at the side of the machine op-
posite that in which it is inserted. The rate
of speed may be varied at will within reason-
able limits, and, in fact, in a machine of the
construction set forth is only limited by the
speed at which the operator can turn the cut-
ting-wheels and feed the machine. It will
be understood that the rods are perforated

while in a green, undried, and plastic condi-

tion, so that there is some tendency of the
material of which the rods are formed to
stick to the knives. This tendency 1s, how-
ever, practically overcome by constructing
the knwes and feed-passages in the manner
shown and described.

While the machine herein shown 1s a hand-
operated machine, it will of course be obvi-
ous that it may be so organized as to be op-
erated by other power.

While I have herein shown and described
what I deem to be a preferred embodiment of
my invention, yet it will be understood that
ed without
departing from the spirit of the invention,
and I do not, therefore, wish to be limited ex-
cept as to such claims as are specific in their
terms.

In effect each of the wheels 2 affords a bed
orabutmentfortheother, and, as shown, both
are provided with knives and which knives

effect the simultaneous incision of the rod

from opposite points of its periphery. With
this construction a single passage of the rod

‘through the machine produces transverse
cuts or incisions bisecting the longitudinal

perforations, and thereby a pair or series of

It will be noted thatin each.
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all of the longitudinal perforationsof the rod;
but only one cutting-wheel is necessarily em-
ployed, and the other wheel may constitute
an abutment only, and this abutment may be

provided by a member of different form and-

need not necessarily have rotary motion. If
one cutting-wheel is employed, the rod may
be fed through the machine twice and perfo-
rated from opposite sides in its passages. By
making the effective length of the knife some-
what greater than one-half of the diameter of
the rod and then forming the incisions from
opposite points of the periphery of the rod I
am enabled to effect the clearance of the
knives from the rod and yet connect the axial
perforation of the rod with the transverse cuts.

I claim as my invention—

1. A mechanism for inecising powder rods
and the like, comprising a suitable frame, a
wheel journaled to rotate upon said fram e, an
opposing member located adjacent to the pe-
riphery of said wheel and forming in con-
janction therewith a throat or passage, a
series of knives mounted upon said wheel
adapted to successively ecut into a powder
rod passed through said throat, said opposing
member beingso located relatively to the cut-
ting-wheel that the knives cut into the rods
a distance less than the thickness thereof and
means for rotating said wheel.

2. A mechanism for incising powder rods
and the like, comprising a suitable frame hav-
ing athroat or passage therein, through which
powder roas are adapted to be passed end-
wise, a wheel journaled to rotate with its pe-
riphery adjacent to said throat, and a series
of knives mounted upon said wheel and pro-
jecting beyond the periphery of the latter a
distance less than the width of said throat,
whereby they are adapted to successively cut
into but not through the rod. o

5. A mechanism for incising powder rods,
comprisinga frame provided with a throat or
passage through which powder rodsare adapt-
ed to be passed endwise, and whereby they
are guided and supported against the action
of knives, an endless rotary cutter mounted
adjacent to said passage and provided with
a serles of knives severally arranged to pro-
Ject into the passage a distance less than the
width of the throat, and means for rotating
sald cutter, substantially as described.

4. A mechanism for incising powder rods
and the like, comprising a suitable frame, a
pair of cutting-wheels arranged in the same
plane and with their peripheries adjacent to,
but separated from, each other, a series of
cutting-knives upon each of said wheels, the
acting lengths of which are less than the
width of the throator passage formed between
sald wheels, means for rotating the wheels,

wheels to prevent the cutters thereof being
brought into register with each other while
acting upon the rods, and means for rotat-
ing the wheels.

|

3

5. A mechanism for incising powder rods

and the like, comprising a suitable frame, a

pair of cutting-wheels arranged in the same
plane and with their peripheries adjacent to,
but separated from, each other, a series of
cutting-knives upon each of said wheels ar-
ranged at regular intervals apart, and means
for rotating the wheels in unison and at a de-
termined rate of speed relatively to each
other, said cutting-knives being arranged to
project beyond the peripheries of the wheels
a distance substantially less than the space
between the wheels, and the knives of one
wheel being interspaced relatively to those of
the other, for the purpose set forth.

6. In a machine for incising powder rods,
the combination of a pair of cutting-wheels ar-
ranged with their peripheries adjacent to, but
separated from, each other, a series of cut-
ting-knives upon each of said wheels, inter-

meshing gears connecting said wheels with

each other, whereby they are caused to rotate
positively in unison, and means for impart-
ingrotation tosaid gears; said cutting-knives
being arranged in alternate relation upon the
two wheels 80 as to act upon the powder rods
alternately upon opposite sides thereof. N
7. In a machine for incising powder rods,
the combination with a pair of cutting-wheels
Journaled to rotate with their peripheries sep-
arated from each other, of knives on each ar-
ranged to project radially beyond the periph-
eries of their respective wheels, said knives
being interspaced to preelude the formation
of meeting incisionsand having chisel-shaped
cutting edges, the beveled sides of which are
arranged at the forward sides of the knives

i considered with reference to their direction of

movement and means for rotating said wheels
In unison and at a fixed relative speed where-

| by the knives of opposite wheels are main-

talned in interspaced relation to each other.

5. In a machine for inecising powder rods,
the combination of the main frame, consist-
ing of a box-like member provided with a pair
of substantially circular cavities therein, ar-
ranged in the same plane and communicat-
ing with each other at their meeting sldes,
shafts arranged to extend through said main
frame concentric with the axes of the central
cavities therein,cutting-wheels rigidly mount-
ed upon each of said shafts, a series of ra-
dially - arranged knives upon each cutting-
wheel, a throat or passage formed through the
casing in the plane of said cutting-wheels and
located in alinement with the space between
the proximate peripheries of the wheels, a
pair of intermeshing gears secured on the re-

spective shafts of said wheels exteriorlyof the

casing, and a crank-handle secured to one of
sald shafts, substantially as deseribed.

EMIL GATHMANN,

Witnesses:
C. C. LINTHICUM,
E. H, PARKINS.
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