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This machine produces porosity in various 
materials by the compound intrusive perforation 
of same. I refer to the action of the intrusive 
perforating element as compound, because it is 

5 passed a plurality of times over the same area, 
thus greatly increasing the number of perfora 
tions in the finished material, over the number 
of intrusive points in the perforating element. 
The necessity for this is apparent when it is 

known that to produce certain porosity require 
ments, over 500 intrusive perforations, per square 
inch, are required, and, it is, of course, impossible 
to adequately, and substantially, construct an ele 
ment containing this number of points, to the 
Square inch. 
Coated materials, having a fabric base and a 

pyroxylin, or rubber coating are, normally, non 
porous, as they are, at present, manufactured. 
There are, however, a number of useful purposes, 

20 which these coated materials would serve, if they were provided with proper porosity. 
The particular feature of my machine is that 

it provides a very high porosity, by Compound 
action, without essentially altering the strength 

25 of the material. It also provides this porosity 
in such a way as to give the finished material a 
natural, or rather, “non-mechanical' appear 
ance. This is particularly applicable to the im 
itation leathers and animal skins, where my novel 

30 process closely resembles the natural pores, 
which would, normally, exist in the skin of the 
animal. 

It is understood that, while the drawings cover 
a specific construction, that Such may be varied, 

35 without interfering with the scope of the inven 
tion. 

Referring to the drawings, Figure 
elevation of the machine. 
... Figure 2 is a sectional view, taken, substan 

40 tially, along the line 2-2, of Figure 1. 
Figure 3 is a sectional side elevation taken, 

substantially, along the line, 3-3, of Figure 1. 
Figure 4 is a section along the line, 4-4, of 

Figure 3. 
Figure 5 shows a piece of material, after a sin 

ge pass of the Wheels. 
Figure 6 shows the same piece of material as 

Figure 5, after 2 passes of the wheels. 
Figure 7 shows the material after 3 passes and 

50 Figure 8 shows the material after all four wheels 
have traveled over it, requiring 16, or more, passes 
of the perforating elements. 

Figure 9 shows one of the perforating ele 
ments. 

Figure 10 is an enlarged view showing the en 
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(C. 64-89) 
gagement of the perforating points on one of the 
wheels, shown in Figure 4, with the material, and 
the roller. 
Similar numerals refer to similar parts, 

throughout the several views, 
The machine parts are carried on a frame, . 

"A", the principal parts of which are; a base 
portion, d, corner posts, 2, and cross members, 
3 and 4, top member, 5, and braces, 6 and . 
The frame, as shown, is of structural steel con 

struction, but other materials, such as castings, 
could be used, without altering its effective 
Structure. 

Carried on the posts, 2, of frame, 'A', are 
bearings, 0, supporting shafts, if, and 2. 
Shaft, f, is adapted to receive a roll of material, 
"M', to be perforated, and shaft, 2, to receive 
the perforated material, from the machine. Car 
ried on bearings, 3, is a shaft, 4, adapted to 
carry rollers, 15, f6, and T. Rollers, 5 and 6, 
are free to turn on shaft, 4, while roller, 7, is 
keyed, or fastened, to shaft, 4, as at 8. In 
the construction shown, rollers, 5, 6, and 7. 
are of wooden construction, and carry, on their 
outer circumferential surfaces, strips of padding 
material, 20, 2, and 22, which are attached to 
the Surfaces, in some suitable manner. 

Carried on the base portion, f, of the frame, 
'A', are plates, 30, which, in turn, carry bearings, 
3, adapted to support the freely movable rollers, 
32 and 32. 

Material, 'M', is fed from a roll, 34, carried 
on shaft, f, under roller, 32, up, over roller, T, 
back, under roller, 32, and to the receiving roller, 
36, carried on shaft, 2. 
In order to provide proper tension, on the ma 

terial, and to keep it from becoming slack, during 
the indexing process, a retarding device is at 
tached to shaft. . This consists of a pulley 
wheel, with a flat face, 40, which is keyed to 
shaft, . Bearing, on face, 40, and in semi 
circumferential contact, with same, is leather 
belt, 4, which is attached to frame, 'A', as at 
42, and is urged into frictional contact with pulley 
wheel, 40, by spring, 45. 
The action of this belt is to retard the movement 

of shaft, f, and, adjustment is provided by 
threaded hand, wheel, 46, in action against, 45, 
to loosen, or tighten, the belt. 

Shaft, f2, is provided with pulley wheel, 50, 
which is keyed to it, and, which, receives belt, 
5, which, in turn, is given motion by the action 
of pulley, 52, attached to the prime mover shaft, 
60. 
This belt has a slipping contact with pulley, 
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50, which tends to "spool', or wind up, the mate 
rial, as fast as it comes off the roller, , and 
which, also, keeps the proper tension on same. 
The friction of this belt is varied, as required, by 
adjustment of forked member, 54, carrying pulley, 
55, and passing through lug, 56, attached to 
frame, 'A'. This adjustment is accomplished by 
a threaded hand wheel, 57, engaging the threaded 
portion of forked member, 54, and bearing against 
spring, 58. 

I provide a prime mover, 'P', which, in the 
drawings, is shown as a combination motor and 
reduction unit. This unit imparts, to the shafts, 
60 and 60', a rotative movement, at the rate of 
40 rotations, per minute. 
Prime mover, 'P', is substantially mounted on 

bracket, 70, attached to main frame, 'A'. 
Keyed to shaft, 60' is a cam plate, 7, having 

cam surfaces, 72, and 73, at 180 degree intervals, 
Cam roller, 7.4, carried by fork, 75, and urged, 
upwardly, by the action of spring, 6, engages the 
peripheral Surface of cam, , and, obviously, is 
given two downward movements, per revolution, 
of cam, 7, by the action of Cam surfaces, 2 and 
S. 
Fork, 75, is attached to rod, 77, and, through 

this means, is pinned to fork, 78. A rod, 79, 
connects fork, 78, to fork, 80, and, right and left, 
threads, in these forks, and on rod, 79, permit of 
adjustment of the center of the pins, in these 
forks. 
A lever, 8 f, carrying a pawl, 82, actuated by a 

spring, 83, is pin-connected to fork, 80, and, 
through the cooperating parts, receives two im 
pulses, or movements, for each complete revolu 
tion, of cam, f, and shaft, 60'. 
Cooperating with pawl, 82, is a ratchet wheel, 

85, keyed to shaft, 4, and, normally, held in a 
stationary position by pawl, 86, attached to frame, 
'A', and pulled into engagement by spring, 87. 
The parts are so proportioned that each move 

ment of rod, 79 and associated parts, causes 
ratchet wheel, 85, to advance one, or more, teeth, 
thus, it will be seen, that, for each complete 
revolution of cam, 7 f, two spaced movements will 
be given to ratchet wheel, 85, and to shaft, 4. 

Roller, l, being keyed to shaft, 4, is, also, 
moved twice, during one revolution of the prime 
mover, shaft, 60'. 
At the end of shaft 60', is a lever, 90, con 

nected by a forked rod, 9, to shaft, 92, attached 
to bifurcated pendulum arm, 93. 
This arm, 93, is pivotally suspended, as at 94, 

on shaft, 95, carried on plates, 96, attached to 
member, 5, of frame, 'A'. 
The lower ends of this bifurcated lever are at 

tached to links, 00, pivotally connected by bolts, 
O, to a pair of roller carriages, O2. 
Shafts, O3, are fixed, at their ends, to cross 

members, 3, of frame, 'A' and carriages, fo2, 
slide upon these shafts, being capable of both 
longitudinal and rotative movement, in respect 
to the shafts. 

Carriages, O2, carry roller units, 'R'', each 
unit consisting of a freely movable roller, 105, 
carrying intrusive points, 06, and rotating on 
ball bearings, O, such roller being bolted in posi 
tion, in support, O8, by bolt, 09. 

Units, 'R', are attached to carriages, O2, by 
studbolts, 0. 
Upon the top of carriages, O2, and, for the 

purpose of causing adjustable pressure upon the 
roller units, 'R', counterweight plates, f, are 
attached by bolts, 2. 

It is evident that the variation in the load upon 
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carriages, O2, will cause a corresponding varia 
tion in the pressure of points, 06, upon the 
material, 'M', and will, thus, vary the size of the 
holes, and the depth of the penetration, into the 
pad material, 22, carried on roller, 7. 
As the points, O6, are of, substantially, conical 

shape, the size of the holes becomes a function of 
the depth of penetration. 
Due to the rotation of shaft, 6', and lever, 90, 

a Swinging movement is imparted to pendulum 
arm, 93, and through connections, 00 and Of, 
carriages, O2, and associated parts, are caused 
to move, back and forward to positions, shown, 
dotted, in Figure 3. 

Carriages, O2, thus, slide along shafts, f O3, 
and, also, are free to exert pressure upon rollers, 
"R', due to the fact that they can, also, rotate, 
about these shafts, as actuated by the counter 
weights. 

Material, 'M', passing from roll, 34, to roll, 36, 
as shown in Figure 1, passes over roller, T, and 
laps, slightly, across the gap, between rollers, 5, 
6, and roller, 7. 
Bars, f20, are carried by cross member, 3, of 

frame, 'A', and pass across the top of rollers, 
5, 6, and 7, slightly above the surface of mate 

rial, 'M'. 
The lower surface of these bars, is smooth, and 

their function is to prevent the edges of material, 
“M”, from being "picked up", as the rollers, "R", 
start on their passage across the material. 
A very important office is performed by the 

truss rods; 30, which are located so as to bear, 
lightly, on the under surfaces of the roller car 
riages, when same are in perforating engagement 
with the material being perforated. 
The counterweighted roller carriage presses on 

the rollers and, when these rollers have travelled 
over the edges of the material, and off of it, upon 
the unprotected padding, there would be a tend 
ency to 'dig in' on the part of the roller points, 
with consequent injury to the padding material. 

Also, when the rollers again begin their travel 
across the material, they would have to "climb' 
upon the edge of the same, with consequent wear 
and damage. 
The rods, 30, however, are so located, and ad 

justed, as to prevent this drop in the roller car 
riages, due to the fact that the under side of the 
carriage lightly touches the rod, as shown in Fig 
lure 4. 
Thus, there is no drop in the carriage, as the 

rollers leave the material, and no "climb' as 
they again pass over the edge on their return 
movement. 

Operation 

In operation, the material feeds from roll, 34, 
of unperforated material, under roller, 32, and 
up, over, roller, 7. Here it is attached, at the 
start of the perforation, to a piece of Waste ma 
terial, which is rolled, tightly, on shaft, 2. This 
piece of waste material, which is the same width 
as the rest of material, 'M', passes under roller, 
32', and is attached to material, 'M', before same 
has passed under the perforating elements. 
The purpose of this piece of Waste material is 

to allow all parts of the roll of material, 'M', to 
be perforated, to the extreme, and, without waste. 
Now, prime mover, 'P', is started, and car 

riages, fo2, carrying perforating rollers, "R", pass 
across the material. 
The material is moved forward, intermittently, 

due to the action of cam plate, 7, ratchet wheel, 
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85, and the associated parts, which impart a 
movement to roller, 7, keyed to shaft, 4. 
This movement must not take place, while the 

points on rollers, "R', are in engagement, with 
the material, “M”, and, for this purpose, cam 
surfaces, 72, on camplates, 7, are so designed 
that movement is only imparted to roller, , 
after, rollers, “R” have rolled off the material, and 
are in the positions, as shown, dotted, in Figure 3. 
The wheels, in the dotted position, engage the 

padded surfaces of rollers, 5 and 6. These roll 
ers, being free to revolve, on shaft, f4, remain sta 
tionary, while the perforating rollers, 'R', engage 
their surfaces. They will move, with the central 
roller, 7, however, when the roller, 'R', is at the 
opposite end of its travel, due to the lap of mate 
rial, 'M', onto the surface of the padding, 20 and 
2?. 
Thus, new areas of this padding are exposed 

to the rollers' action, at each stroke of the ma 
chine, and undue wear, on the padding, is elimi 
nated. 
As rollers, 'R', are freely movable, it is nec 

essary to keep their perforation points, in en 
gagement, with the padding, on the rollers, 5, 6, 
and 7, as they travel across, in order to slow 
down their rotation, and to change its direction, 
at the end of each stroke. 
The action of crank, 90, also being harmonic, 

tends to slow down the motion of the rollers, “R”, 
at the end of each stroke. 
When the piece of waste material has pulled 

the end of material, 'M', across roller, 7, under 
roller, 32' and around shaft, 2, it is disconnected, 
and the end of material, 'M' is rolled around a 
smallpaper tube, carried on shaft (2. 
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From this time, the action of the machine is, 
entirely, automatic, and, all of the material, 'M', 
is perforated and rolled upon roll, 36, carried on 
shaft, 2. 
When the roll, 36, is complete, it is removed, 

from shaft, 2, and the process continued, with 
a new roll of material. 
As shown, in Figures 5, 6, 7, and 8, the points, 

of the rollers, 'R'', pass over adjacent areas, form 
ing paths, that overlap, as the material is moved 
forward, over roller, fl. As the motion of T is 
only a fraction of the combined width of all roll 
ers, 'R', a high porosity is obtained. 

It is important to note, as in Figure 10, that the 
perforating elements are of irregular length, and, 
Spacing thus, giving the holes variation in size 
and arrangement. 

claim: 
1. A multiple intrusive perforating machine 

comprising a carrier having a plurality of in 
trusive perforating points, means operable re 
currently to cause said carrier to move across 
the material and out of contact therewith and . 
concurrently perforate the material, adjustable 
means for causing said points to enter into per 
forating engagement with material and means 
operable to advance the material in step by step 
manner when the points are Out of contact with 
the material. 

2. A multiple intrusive perforating machine 
comprising a carrier having a plurality of intru 
sive perforating points, means operable recur 
rently to cause said Carrier to move across the 
material and concurrently to perforate a por 
tion thereof and means Operable with inter-cur 
rent Operation of Said first movement to advance 
the material a predetermined portion of the width 
of the perforated path. 

3. The method of producing multiple intrusive 

3 
perforations in fabric consisting of progressively 
perforating a portion of the fabric transversely 
thereof, moving the fabric intermittently a pre 
determined portion of the width of the perforated 
path, and, thereafter perforating an unperforated 
portion of the material and adding perforations 
to the portion previously perforated and during 
transverse movement in the opposite direction. 

4. In a machine for the multiple intrusive per 
foration of material, one or more rollers, padding 
means mounted on said rollers, means for im 
parting movement to said roller, or rollers; ro 
tary, intrusive point-carrying means coacting 
with said roller, or rollers, the points of said last 
means being in adjustable engagement with the 
Yidding means on said roller, or rollers, and 
means for actuating the movement of material 
'n be perforated, the material being located be 
tween the rotary intrusive point-carrying means. 
and the padding means, on said roller, or rollers. 

5. In a machine for multiple intrusive perfora 
tion of fabrics, an intrusive point-carrying ele 
ment, or elements, the points of said element, or 
elements being irregularly spaced and there being 
a predetermined number of points, per square 
inch, means to cause said element, or elements, 
transversely, to traverse the material recurrently, 
a yieldable member, engageable by said points, 
and over which the material passes, and adjust 
able means operating in timed relation to said 
means to enable perforation of the fabric, per 
square inch, in excess of said predetermined 
number. 

6. In a machine for multiple intrusive perfo 
ration of fabrics, a roller, or rollers, a plurality 
inf intrusive perforating points on said roller, or 
rollers, a main roller, in juxtaposed relation to 
sa'd first named roller, or rollers, and Over 
which the fabric extends, the axis of the planes 
of revolution of said first roller or rollers being 
sub-radial to the center of the main roller, and 
means to impart translatory movement to the 
first roller, or rollers, across the main roller. 

7. In a machine for the multiple intrusive per 
foration of strip material, a roller; padding 
means mounted on said roller, moving means for 
imparting movement to said roller, one or more 
instrusive point-carrying wheels with the planes 
of their axis of revolution Substantially radia to 
the center of the roller, means for moving the 
point-carrying wheels in a direction longitudinal 
to the roller etc. 

8. In a machine for multiple intrusive perfo 
ration of material, the combination of a rotatable 
intrusive point-carrying means, actuating means 
for moving said point-carrying means into perfo 
rating engagement with the material to be per 
forated, and means co-acting with the intrusive 
points carried by the intrusive point-carrying 
means to actuate, limit and restrict the rotation 
of the aforesaid rotatable intrusive point-car 
rying means. 

9. In a machine for the multiple intrusive 
perforation of material, the combination of a plu 
rality of independently rotatable intrusive per 
forating, point-carrying elements, mounting 
means for the aforesaid elements, means for sup 
porting the material to be perforated and means 
for actuating and controlling the rotation of the 
independently rotatable intrusive perforating 
point-carrying elements, by means of the en 
gagement of the intrusive perforating points 
thereby carried with the material supporting 
heaS. 
10. In a machine for the multiple intrusive 
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4. 
perforation of material, the combination of a plu 
rality of independently rotatable intrusive per 
forating, point-carrying elements, mounting 
means for the aforesaid elements, means for 
supporting the material to be perforated and 
means for actuating and controlling the rotation 
of the independently rotatable intrusive perfo 
rating point-carrying elements, by means of the 
engagement of the intrusive perforating points 
thereby carried with the material being perfo 
rated. 

11. In a machine for the multiple intrusive 
perforation of material, the combination of a plu 
rality of independently rotatable intrusive per 
forating, point-carrying elements, mounting 
means for the aforesaid elements, means for 
supporting the material to be perforated and 
means for actuating and controlling the rotation 
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of the independently rotatable intrusive perfo 
rating point-carrying elements, by means of the 
engagement of the intrusive perforating points 
thereby carried with the material being perfo 
rated and the material supporting means. 

12. The method of producing multiple intru 
sive perforations in non-porous composite mate 
rials, Such as rubber coated textile fabrics of 
limited flexibility, which consists in intrusively 
perforating a section of the material to produce 
an irregular pattern of multiple closely spaced 
perforations, intermittently advancing the mate 
rial after perforating, intrusively perforating an 
unperforated Section and at the same time per 
forating between and about the previous perfn 
rations, and then repeating the Operation. 

FRANK JERMAN CHANDLER 
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