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SPECIFICATION forming vart of Letters Patent No. 787,105, dated April 11, 1905.
Application filed February 8, 1901, Serial No, 46,545,

To dl wrheone 7 nuyy coneern:

Be it known that I, Hoosox Maxn, a resi-
dent of Brooklyn, New York, have invented
a new and useful Improvement in Means for
Manufacturing  Multiperforated Bodies of
Smokeless Powder, which invention is fully
set forth in the following specification.

This Tnvention relates to an apparatus for
making multiperforated rods or grains of
plastic material, and has particular reference
Lo the manufacture of (L\pl()sno (‘(m][)()un(ls
of the I\m(I now gene rally known as “‘smolke-
less powder “and also to the product made
thereby. ’

Theobject of the present invention is mainly
to produce rods or grains of multiperforated
smokeless powder of such physical character
and conliguration as shall be best suited for
obtaining the highest ballistic results in guns
and at the same time cheapen its cost of manu-
facture. It is desivable in order to attain the
highest ballisties that the combustion area
presented to the flame of ignition shall both
within the perforations and upon the exterior
surfaces of the grains be as small as possible
per unit of weight of material and that the
total burning area shall increase as much as
possible to a maximum just before the perfo-
ations become tangent by enlargement from
interior combustion. Consecquently it is ob-
vious that the perforations should be compara-
tively small and the grains comparatively
large, the perforations being sufliciently nu-
merous and so disposed with respect to one
another that the matervial between them shall
be wholly consumed before the projectile
leaves the gun.

When rods or grains of smokeless-powder
material are made by stufling through a form-
ing-die, whereby the grains or rods are lon-
gitudinally  perforated by mandrels inter-
posed in the path of the material, the number
of perforations found most practicable is
seven or nineteen, and if the mandrels be
made very small thu are apt to spring or be-
come distorted by the material passing over
them, and the grains are apt to be irregularly
pm'f()mte . Fy urthermore, as the perfora-
tions can ounly be made of a certain length
without exposing the grain to disruption by

! tlm pressure of the products of combustion
within the perforations the grains must be
cut approximately short and cannot be made
in the form of rods approximating the length
of the powder-chamberof the gun.  The pres-
ent invention obviates these difficulties.
Moreover, it presents an advantage in the
case of material that is stufled or squirted,
because larger rods or strips are thus formed
and adapted to smaller guns, so that more ma-
terial is handled in a given time than would
be the case when squirting through a very
small die.

In carrying out my invention I preferably
proceed in the following manner: The smoke-
fess-powder material is prepared in the usual
way and then stutled or squirted through a
forming-die which produces a rod or strip
of material of a desired shape. The strips
are then passed through the perforating ap-
paratus and cut in suitable lengths for use and
then dried and when dried are preferably of
acolloidal nature.  Thematerial is preferably
stuffed in a warm state, so that the strips be-
come stitfened upon cooling and before per-
forating, or the same may be partially dried
i before perforating.  The rods or strips are
then placed upon earrying-belts orstationary
euides and passed between rolls or eylinders
or belts provided with perforating-pins. The
pins are so disposed upon their car l'i(‘IS with
respect to one another that one half of the per-
forations aremade by those on the one sideand
the other halt by those on the otherside of the
rod or strip being perforated, and said pins are
arvanged so that thespace is provided for the
carrying-belts or stationary guides over the
rolls without interfering with the perforating-
pins.  The pins are also preferably mounted
upon raised ribs extending around the periph-
ery ot the perforating-rolls, and the carrying-
belts or guides lie between and come flush
with the top of the ribs, so that a smooth or
uniform surface is presented to the smokeless-
po\vdm' material at the point of greatest bear-
ing pressure between the rolls, and the op-

posing belts or guides upon converse sides of
thesmokeless-powder material serveasa back-
ing to support the material against the thrust

of the perforating-pins from the other side,
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it being preferred to arrange a belt on the one
side of the material opposite a row of pinson

the other side and to alternate the belts or

gulides and rows of pins on the surface of each
roll. ,

By perforating the material substantially
equally from opposite sides the withdrawing
of the pins from the one side serves equally
to pull the material from the pins.on the other
side, so that to a great extent the perforating-
pins themselves serve as their own_strippers,
and the function of the belts or guides is or
may be mainly to support, guide, and convey
the material.

1t is obvious that the perforating-pins may
be made very small in diameter without dan-
ger of distortion.

With this general statement of some of the

leading features and advantages of the inven-

tion I have, in order to make the same more
clearly understood, shown in the accompany-
ing drawings means of carrying it into prac-
tical effect without thereby limiting the im-
provements in their usetul applications to the
particular construction taken for illustration
herein, , '

In the drawings, Figure 1 is a vertical lon-
gitudinal section of the improved apparatus.
Fig. 1*is a broken longitaudinal section of the
rolls, taken at right angles to Fig. 1. Figs.
2, 8, and 4 aresimilar sections of modifications
of the apparatus. Fig. 5 is a sectional plan
view of the apparatus shown in Fig. 4. Fig.
6 is a vertical eross-section of the same. Fig.
7 is a perspective view of the full-sized strip
of powder multiperforated according to the
present invention. Fig..8 is a similar view
of a square rod of powder. Fig. 9 is a simi-
lar view of a circular rod of powder. Fig. 10
is a similar view of a section of a strip or rod
of powder, and Fig. 11 is a perspective view
of a cubical grain of powder multiperto-
rated according to the present invention.

Referring to Fig. 1, the apparatus consists,
essentially, of two revolving perforating rolls
or ¢ylinders 1,mounted horizontally one above
the other on a suitable frame 2. Each roll is

provided with a plurality of rows 5 of radial

perforating-pins 3, fixed equidistant on circu-
lar ribs or collars 4, extending around each
roll. The distance between the rolls is gov-
erned by the thickness of the powder strip or
rod to be perforated, and the pins are made
of such a length as to completely perforate
the rod orstrip and to barely touch the oeppo-
site roll or the guides or belts carried thereby.
The rows of pins are alternately situated on
the two rolls, as illustrated more particularly
in Tig. 6, and the pins on both rolls are so
disposed as to provide for a staggered or zig-
zag row of perforations across the perforated
strip, as shown in Figs. 7 to 11.

The apparatus also embodies means for con-
veying and guiding the material to be perfo-
rated to and between the rolls and in means
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for stripping the perforated material from the
pins and rolls and for conveying the same
away from the vicinity of the perforating de-
vice. These means are preferably embodied
in a plurality of belts 6, which pass to and
over the rolls 1 between the ribs or collars 4,
heretofore mentioned, so that they are posi-
tively guided and lateral motion prevented
and in such wise that one set of belts is in con-
tact and rotates at an equal speed with one
roll, while the other set of belts acts in a like
manner with the other roll, the space 7 be-
tween the two sets serving as a path or chan-
nel for the passage of the plastic material to
be perforated. It will be seen from this de-
sceription that providing the belts are of the
same thickness as the ribs or collars 4 the sur-
face at the point directly between the rolls of
maximum or complete perforation is cowm-
pletely flush throughout its width and pre-
sents no crevices or indentations into which
the plastic powder could be forced by the op-
posing roll or perforating-pins. The belts 6
are preferably endless and for a suitable dis-
tance 8 are horizontal on each side of the
rolls in order to convey the material firmly
and accurately between and from the rolls.
To secure this horizontal portion, there are
provided two or more rollers 9 and 11, so situ-
ated on the machine that each set-of belts may
be so carried or guided as to completely en-
circle each roll respectively, as shown in the
figure. 1 prefer to provide these smaller roll-
ers with ribs or collars similar to ribs 4 on
the large rolls. . There is provided a series of
yet smaller rollers 27 underneath the lower
belt on each side of the perforating-roll, so
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that the belts at their horizontal portion will

be prevented from sagging and will firmly
support the material which they are guiding
and conveying to the perforating device.
Suitable gears 10, as shown in dot-and-dash
lines in Fig. 1, are provided for operating the
small end rollers 9 in unison and at the same
rate of surface speed as the perforating-rolls.
The operation of the apparatus is briefly as
follows: The rod or strip to be perforated is
placed on the moving series of lower belts at
the horizontal portion 8 and is conveyed there-
by in the channel or pathway between the up-
per and lower series of belts and thence to
and between the perforating-rolls, the pins of
which perforate in such a manner as not to
disrupt or distort the grain, owing to the si-
multaneous entrance of the perforating-pins
from opposite sides and the corresponding
rate of speed of the belts and rolls. The ac-
tion of perforating is clearly shown in Figs.
4 and 6. On the material emerging from the
center line of the two cylinders and from the
position of maximum or complete perforation
the pins are gradually withdrawn from the
material, but in such wise as to distribute
equally the withdrawing force on the two sides
of the strip, and therefore to secure the latter
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from any distortion on its passing from the
perforating device. It will be seen in like
manner that the entire action of perforating,
conveying, and withdrawing of the perforat-
ing-pins is balanced as to both sides of the
strip and that the distortion of the grain or
strip in any way is thereby prevented. Italso
will be seen that owing to the alternate posi-
tion of the rows of perforating-pins and of
the belts each of the latter acts as a support
or backing for the powder while it is being
perforated by that row of pins which is imme-
diately opposite on the opposed roll.

Referring to Fig. 2, the perforating-pins on
the rolls ave dispensed with and instead are
placed on broad belts 12, which converge as
they approach the position of complete per-
foration in the rolls and diverge on passing
from the rolls. This device provides for a
more gradual pertforation of the strip, al-
though it will be readily understood that such
gradual perforation can be attained by the
deviee in Fig. 1 by constructing the perforat-
ing-rolls of very large diameter relative to
the thickness of the material to be perforated
or the space between the rolls.  Where the
pertorating-belt is employed, a series of sta-
tionary guides 13, above and below the path
of the material to the perforating device, is
provided, together with a series of strippers
14, serving also as guides tostrip the material
from the pins and perforating-belts after pass-
ing between the rolls.

In Fig. 3 there is shown an apparatus with
perforating-rolls similar to those in Fig. 1,
but placed with their axes in the same hori-
zontal plane, so that the powder is passed ver-
tically down between the perforating-rolls and
between the twosets of guides 15, one on each
side of the material, which serve not only to
enide the material to the perforating device,
but also to guide and strip the material from
the said device after being perforated. The
cuides are attached at each end to blocks 16
and screws 17, which are used to adjust the
distance between the guides according to the
thickness of the material to be perforated.
The guides lie between the ribs or collars4 on
the rolls 1 in a like manner to the position of
the belts 6 in Fig. 1.

Referving to Figs. 4, 5, and 6, a horizontal
machine is illustrated, which is provided with
a table 18, situated tangentially over the lower
roll and having aplurality of slots 19, through
which the perforating-pins and collars 4 on
the roll pass. The upper roll is provided
with guides 20, which are slotted in like man-
ner and for a like purpose as the table, it be-
ing understood that the table also serves as a
guide and, together with the upper guide, con-
veys the material rigidly and accurately to
and from the perforating device and also
serves as strippers for stripping the material,
as before mentioned.  Should it be desired to

employ rods or strips of powder of varying

width and thickness, I have provided means
whereby the guides are adjusted to such thick-
nesses, as by the regulating device of blocks
16 and screws 17 in Figs. 3 and 4. In Fig. 5
there is also shown a device consisting of o
stationary side guide 21 and movable side
guides 22, which latter may be adjusted lat-
erally according to the width of material by
the screws 23 and nuts 24, the bar 25 between
the two screws serving to indicate the relative
positions of the guides.

Suitable gears 10 for revolving the rolls in
unison and at the same speed are provided in
all instances, and means are also provided tor
revolving the rolls and belts from any suit-
able source of power, as by a hand-wheel 26.

Fig. 7 illustrates a sfrip of powder which
has been perforated by the improved device
and which may be cut into strips or sections
of any shape desired for usein guns, Fig. 8
illustrates a substantially square rod of pow-
der which has been eut from a longer perfo-
rated rod, showing one end grooved or corru-
eated by perforations 28, which have been
intersected at the place of division on the
original rod. This grooved end surface is
also illustrated in the round rod, Fig. 9, in
the rectangular rod, Fig. 10, and in the cube,
Fig. 11.

The material may be formed into either
rods or strips by stufling, which is preferable;
but it may also, of course, be done by rolling
into sheets and then cutting the sheets into
suitable torm or into the form of strips before
or after perforating.

What I claim is—

1. In a machine for perforating plastic ma-
terial, the combination of perforating-pins,
with means simultancously impressing said
pins into the material from opposite sides
thereof and means supporting the material on
both sides against the perforating pressure
and opposite the said pins.

2. In a machine for perforating plastic ma-
terial, the combination of perforating-pins,
with means simultancously impressing said
pins into the material from opposite sides
thereot, means supporting the material on
both sides againstthe perforating pressureand
opposite the pins and for stripping the mate-
rial from the pins. '

3. In a machine for perforating plastic ma-
terial, the combination of perforating-pins
carried by oppositely-disposed revolving sup-
ports and acting to simultaneously impress
the pins into the material from opposite sides
thereof, with means opposite the pins for sup-
porting the material against pertorating pres-
sure.

4. Ina machine for perforating plastic ma-
terial, the combination of perforating-pins,
with means simultaneously impressing said
pins into the material from opposite sides
thereof, and means opposite the pins for sup-

I porting said material on both sides against the
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perforating pressure and provided with open-
ings through which the pins projectin the act
of perforation.

5. In a machine for perforating plastic ma-
terial, the combination of perforating-pins
carried by oppositely-disposed revolving sup-
ports and acting to simultaneously impress
the pins into the material from opposite sides
but not at opposite points and means support-
ing the material on both sides against perfo-
rating pressure.

6. In a machine for perforating plastic ma-
terial, the combination of oppositely-placed
revolving supports, rows of perforating-pins
carried by said supports in different transverse
planes, means supporting the material against
perforating pressure and stripping said mate-
rial from the pins.

7. In a machine for perforating plastic ma- -

terial, the combination of oppositely-disposed
revolving rollers having raised peripheral ribs
thereon in different transverse planes and re-
volving belts supported in approximately tan-
gential contact with said rollers between said
ribs, whereby they act as a support for the
plastic material against the perforating pres-
sure of the pins.

8. In an apparatus for perforating plastic
material, the combination of perforating-rolls
having peripheral ribs, perforating-pins car-
ried by said ribs and guides for guiding the
material between said rolls.

9. In an apparatus for perforating plastic
material the combination of perforating-rolls,
a plurality of rows of perforating-pins carried
by each roll and a plurality of guides over each
roll, each guide lying between the contiguous

787,105

rows of pins and opposite a row of pins on the
opposed rolls.

10. In an apparatus for perforating plastic
material the combination of perforating-rolls,
pins carried by said rolls and a plurality of
belts carrying the material through the rolls

and supporting it on opposite sides thereof

during perforating action.

11. Ina machine for perforating plastic ma-
terial, the combination of oppositely-disposed
rolls, pins carried by said rolls, and means in-
dependent of the rolls for supporting the ma-
terial on both sides against the perforating
pressure, whereby the surface of the grain is
perforated and remains flat.

12. In a machine for forming holes in plas-
tic materials, the combination of oppositely-
disposed rolls, means carried by said rolls for
forming holes in said material, and means in-
dependent of the rolls for supporting the ma-
terial on both sides against the pressure of the
hole-forming means.

13. In a machine for forming holes in plas-
tic material, the combination of hole-forming
means carried by oppositely-disposed revolu-
ble supports and acting to simultaneously im-
press said means into the material from oppo-
site sides thereof, with supporting means tor
holding the material against the pressure of
the hole-forming means.

In testimony whereof I have signed this
specification in the presence of two subserib-

ing witnesses.
HUDSON MAXIM.
Witnesses:
S. T. CameRroN,
Reeve LEewrs.
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