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WILLIAM. A. LORENZ, OF HARTFORD, CONNECTICUT, ASSIGNOR TO THE OTAKA FABRIC 

coMPANY, OF HARTFORD, CONNECTICUT, A CORPORATION OF CONNECTICUT. 
APPARATUS FOR AND METHOD OF MAKING CRINKLED FABRIC. 

Application filed December 20, 1919. Serial No. 346,310. 

To all whom it may concern: 
Beit known that I, WILLIAM A. LORENZ, a 

citizen of the United States, residing in 
Hartford, in the county of Hartford and 
State of Connecticut, have invented cer 
tain new and useful Improvements in Appa 
ratus for and Methods of Making Crinkled 
Fabric, of which the following is a specifica 
tion. 
This invention relates to the crinkling of 

paper, etc. 
An object of the invention is to crinkle 

paper and other fabric in such a manner 
that it will be elastic or yielding in all di 
rections and possess other Valuable proper 
ties. 
To this end the paper or fabric, which 

may be in the form of a web, is led from a 
supply roll or spool between formers, which 
may consist of sets of bars or ribs, which 
corrugate the web longitudinally. The Web 
may then be led around a cylinder, to which 
it may be caused to cling by the use of a 
vacuum appliance. The cylinder has 
grooves into which the corrugations of the 
paper fit. The paper is advanced edge fore 
most against a crimping obstruction in the 
form of a doctor blade, which strips the web 
from the cylinder and in so doing Crinkles 
the web transversely. The doctor blade has 
teeth which mesh into the grooves in the 
cylinder, so that all portions of the web are 
transversely crinkled; that is, not only the 
tops and bottoms of the ridges or flutes, but 
also the intervening portions, so that the web 
is entirely crinkled, and the product is there 
fore a crinkled web in which the crinkles 
undulate or form waves continuously across 
the sheet. This paper or other fabric, is 
elastic in all directions, and is capable of a 
wide range of use. 
Other features and advantages will here 

inafter appear. 
In the accompanying drawings, 
Figure.1 represents a plan view of the ap 

paratus to carry out the process. 
Figure 2 is a central longitudinal view on 

the line 2-2 of Figure 1. 
Figure 3 is a front view looking in the di 

rection of the crinkling blade and the 
grooved cylinder. 

Figure 4 shows a sectional view on an en 
larged scale of a portion of the cylinder, the 
crinkling blade and the roll adjacent to that 
blade, taken on the line 2-2 of Figure 1. 

Figure 5 shows a sectional view on the 
line - 7 of Figure 1, showing a portion of 
the fluting blade. 

Figure 6 shows a plan view and 
Figure 7 a side view of the steps in the 

process of forming this paper. 
Figure 8 shows a section on the line 8-8 

of Figure 6 of a portion of a sheet of paper. 
Figure 9 is a section on the line 9-9 of 

Figure 6, showing the fluting or grooving. 
Figure 10 shows a section on the line 

10-10 of Figure 6, showing the crinkled 
paper. 

Figure 11 is a full-size view of part of a 
sheet produced by the novel method. 
The paper or other web to be treated may 

be led (preferably in dry condition) from a 
supply spool 10, rotation of which may be 
retarded by a brake device, comprising an 
inclined strap 11 suspended from a fixture 
12 and pulled down by a weight 13. The 
paper is led from this supply roll over a roll 
or drum 14, which guides the paper into the 
jaws of a forming a 0. 
erative ribbed plates 15, 16, whereby the web 
is longitudinally corrugated or fluted pre 
paratory to being transversely crimpled or 
crinkled. These forming plates, which may 
be supported by means of bars 17 upon the 
side arms 18 of the machine, have sets of 

evice, comprising co-op 
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converging ribs 17 formed in their oppos- . 
ing faces, the ribs being shown in cross-sec 
tion at Figure 5, and their converging ar 
rangement being shown in plan at Figure 1. 
The ribs in one set extend into the grooves 
between the ribs of the other set, so as to give 
the paper the desired corrugation. As the 
web advances, the corrugations formed are 
at first shallow and finally deep, this deep 
ening being due to the relative sloping ar 
rangement of the ribs or formers, one set be 

90 

65 

ing inclined relatively to the other set. The 
extent to which the ribs in one set sink into 
the grooves in the other set is least at the 
receiving end and greatest at the emergent 
end of the forming plates, whereby the fab 
ric is gradually contracted in width and 
changed from the flat form into the deeply 
and smoothly or evenly corrugated web seen 
at 19, Figure 5. 
The fabric is considerably contracted in 

ido 

width upon emerging from the corrugating . 
plates 15, 16. It may be led over the top of 
a guide roll 21, upon which preferably runs 
a companion roll 20, both rolls being pro fio 
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grip the corrugated paper at this 

2 

vided with peripheral grooves 21 that may 
correspond or agree with the corrugations 
that have been made in the paper by the 
plates 15, 16. The upp 
in drawing the web through the plates 15, 
16 against the opposition of the brake 11, 
and in making the necessary bend of the 
corrugated and therefore stiffened paper 
around the comparatively small roll 21. 
The ribs on one roll run in the grooves on 
the other, and may be so formed as either to 
complete the corrugating or fluting of the 
web, or to preserve the fluting as it comes 
from the plates 15, 16. 
By the roll 21 the corrugated web may be 

delivered to a relatively large power-re 
volved hollow main cylinder or drum 22, 
having peripheral grooves 23 to correspond 
with those of the rolls 20 and 21, so that the 
flutes and ridges in the corrugated paper fit 
into the contour of the main cylinder. Roll 
21 may be juxtaposed to or press against the 
main cylinder 22, at the point where the cor 
rugated paper leaves 21 to curve in the re 
verse direction around the under side of cyl 
inder 22, the ribs on 21 preferably meshing 
with those on 22, these rolls co-operating to 

point 
where the reverse bend begins, and the roll 
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21 being driven in any suitable way, as, for 
example, by cylinder 22, and this may be 
effected either through both the longitudi 
nal pull upon the web and the pressure of 
one roll against the other or in any other 
suitable way. 

Said main cylinder 22 therefore draws the 
paper off from the retarded supply 10, and 
around the guide roll 14 and through the 
fluters 15, 16, and also around the roll 21; 

40 and said cylinder 22 also effects the trans 
vie crimping of the corrugated or fluted 
WeO. 

By reason of the stiffened condition of the 
corrugated web, it resists being bent closely 

45 around cylinder 22, and tends to bulge away 
from the same. To overcome this tendency, 
and insure that the web shall bend closely 
around the cylinder and cling thereto at 
all points, so that the cylinder may exert the 
desired control over the web, there is pro 
vided means for exhausting the air from 
within the stiffened web, whereby it is pinched against the cylinder by atmospheric 
pressure. For this purpose there is prefer 
ably employed a vacuum box 25, from which 
air is exhausted through a pipe 26. This 
vacuum box is stationary and conforms to 
the curvature of cylinder 22 and is open 
only upon the cylinder side. One side of 
the box extends at 27 far into the bight of 
roll 21 with cylinder 22; and the opposite 
side of the box has a side portion or mem 
ber 30, having a corresponding relation with 
the bight of said cylinder with a delivery 
roll 33, presently to be described, so that ex 

er roll 20 may aid. 
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haustion of the air from the box, produces a 
partial vacuum between the web and the cyl 
inder 22, thus permitting the stiffened web 
to be pressed at all points firmly against the 
cylinder by the atmosphere. The edge por 
tion of the box at 27 may be provided upon 
its outer side with grooves and ridges to fit 
the corrugations in the web, or with teeth 
(similar to 31 at Figure 3) to lie within the 
troughs in the web, so that this box edge 
may lie close against the web upon the roll 
21, to exclude the air, thus conducing to the 
successful exhaustion of air from between 
the web and the cylinder-22, at the point 
where the web advances upon the cylinder, 
so that this portion of the web is at once 
pinched against the cylinder by the atmos 
phere, which maintains its control until the 
point is reached where the web is to be 
stripped from the cylinder. 
The opposite side of the box comprises 

said member 30, which, as seen at Figures 3 
and 4, is in the nature of a metal blade 
formed with teeth 31, which fit into the 
grooves 23 upon the cylinder 22 with suffi 
cient tightness to permit the required par 
tial vacuum to be made within the web as it 
advances upon the cylinder 22. 
Close to said blade 30, which is termed 

a doctor blade, may be mounted a web 
feeding or pressure roll 33 (driven by any 
suitable means), which has peripheral 
grooves 34 to match the corrugations in the 
web and to co-operate with the cylinder 22 
to hold the web firmly where the latter 
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encounters the doctor blade or obstruction 
30. The periphery of the roll 33 may be 
made of soft rubber or other elastic material 
if desired. The pressure exerted by the at 
mosphere in holding the web against the 
cylinder and the force of the feeding roll 
33 may be relied upon to urge or force the leading portion of the advancing web edge 
wise against the lower part of the stationary 
doctor blade, to enable the latter to strip 
the web from the cylinder by a web-crimp 
ing action; so that the web as it strips from 
the cylinder is crimped or crinkled by the 
co-operation of the blade with the cylinder 
and the roll 33. The roll 33 may have a 
Smooth face if desired, i.e., it may be plain 
or uncorrugated. The front face of the 
tangent doctor blade 30 may be made en 
tirely straight, or it may be beveled or 
formed at an angle at its lower edge, so as 
to hold back the paper which runs across 
its face in order to crinkle it, as shown at 35, Figure 4. 
The originally corrugated paper is thus 

formed with crinkles which conform gen 
erally to the corrugations and therefore ex 
tend in undulations across the web. In 
other words, the crinkling or crimpling ex 
tends into the grooving or corrugations, so 
that the product is crinkled over its entire 
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Surface, as set forth in my co-pending ap 
plication No. 333,750, filed October 27, 1919, 
which covers the novel product herein dis 
closed. The proportion of the grooving 
in width and depth may be made as desired, 
either coarse or fine, in the rolls and cylin 
der, as well as in grooving plates. The 
vacuum, which is maintained during the 
crimping operation may be varied according 
to the thickness or quality of the paper to 
be crimpled. The crinkled paper emerges 
over delivery rolls or belts 36. 

5 

20 

The process is illustrated in Figures 6 to 
10, in which the width of the original web 
is shown at 50 (enlarged in Figure 8), which 
is contracted from 51 to the width desired 
as at 52 (enlarged in Figure 9). Then the 
paper passes around the roll 21 as at 53, 
and then around the cylinder 22 as at 54, and 
under the pressure roll 33 as at 55. There 
it emerges against the doctor blade or 
crimper as at 56, and becomes crinkled and 
is delivered as at 57. 
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The paper may be dry throughout the 
entire operation, but in some cases it is 
desirable to moisten the paper slightly, and 
this may be done either by the use of steam, 
or by means of an atomizing device on 
either side of the web, or on both sides. 
There is illustrated a sprinkling pipe 58, 
Figure 2, extending along the web at one 
side to moisten the same. There is also 
shown a sprinkling pipe 59 extending across 
the web on the other side, so that either one 
or both sides may be watered or moistened. 
Preferably, the moistened paper is dried 
while in the machine, and for this purpose 
the cylinder 22 may be heated, so that the 
paper, in passing over the hot cylinder, 
will be delivered dry or nearly so, its condi 
tion depending upon the degree of heat and 
the diameter of the cylinder. The corruga 
tions and crinkles in the product will be 
stiffer and stand up better, and will also be 
more elastic and hold better against the 
tendency to stretch, if the crinkling is done 
while the paper is hot. The cylinder may 
be heated by a steam pipe 60 entering 
through the end of a hollow axle 61 which 
supports the cylinder. Condensation in the 
cylinder may be drained through a pipe 63 
at the other end of the hollow axle. The 
product, as set forth in said application, is 
elastic in all directions, owing to the un 
dulatory character of the crinkling; and the 
elasticity is increased by drying the damp 
ened paper at the crinkling operation, as 
above explained. 

60 
Any other suitable means may be em 

ployed for forming the web into longitudinal 
grooves, as at 52, and the paper thus grooved 
may be passed either around the cylinder 22, 
or in a straight line, or otherwise against 
a doctor blade, to form the paper in fine 
transverse crinkles which undulate or foll 

low the general contour of the grooves or 
WWeS. 
At Figure 10, which is an enlarged sec 

tional view on the line 10-10 of Figure 6, 
is shown diagrammatically the irregular 
crinkling that is produced in the fabric. It 
will be observed that the longitudinal cor 
rugations which are originally made in the 
web, as at Figure 9, will be converted into 
crinkled or irregular troughs and ridges 
or ribs. 
The speed of the machine may be varied 

and thereby the crinkling may be modified, 
a low speed tending to make the crinkles 
sharp and deep, while high speed tends to 
make them shallow and open. In this and 
other ways, various designs in crinkling may 
be produced, coarse or fine. Variation in 
the appearance of the crinkling may also be 
made by making the front face of the doctor 
blade more or less abrupt. Variations in 
the crinkling may also be produced by vary 
ing the degree of vacuum in the vacuum 
box, so as to cause the atmosphere to hold 
the stiffened web more or less closely to the 
cylinder 22, and urge it with more or less 
force against the doctor blade or crinkling 
device 30. The paper may be crinkled dry 
if preferred, but if it is made slightly moist 
and then dried upon the heated cylinder dur 
ing the crinkling operation, the crinkled pa 
per will be more elastic. It will not be 
usually desirable to take the preliminary 
step of dipping the paper into a saturating 
water bath, which would be liable to weaken 
the paper permanently. The invention is 
not limited to moistening the paper after the 
corrugating operation, since it is often de 
sirable to effect the moistening before (or 
during) corrugation thereof, on one or both 
sides. 
I am aware of the British patent to Par 

rish, No. 1610 of 1871, covering wrinkled 
paper which is corrugated transversely to 
the wrinkles, to render the paper elastic in 
all directions, said patent setting forth: 
“The corrugations or wrinkles in the sheet 

are all in one direction, so that the sheet is 
elastic only in the opposite direction, but by 
passing the sheet through or between a pair 
of corrugated or wrinkled rollers or plates in 
the opposite direction the sheet can be made 
elastic all ways.” 
The invention herein disclosed is mani 

festly distinct from the process of said Par 
rish patent, since my novel undulatingly 
crinkled sheet and my novel process possess 
obvious advantages over the process dis 
closed by Parrish of modifying paper which 
has originally been crinkled in one direction 
by passing it between corrugated rolls which 
then corrugate the paper in the other direc 
tion. - - - - - 

It will be seen that the process of forming 
elastic paper or fabric which is elestic in all. 
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directions, comprises narrowing the width 
of the web or sheet by producing longitudi 
nal grooves or corrugations therein, then 
moving the web so corrugated against an 
obstruction in the form of a doctor blade, 
which converts the corrugated web into ma 
terial in which crinkles run in waves across 
the web, conforming more or less closely to 
the waves or corrugations which are origi 
nally made in the web, whereby the smooth 
wave-like corrugations are converted into 
crinkled corrugations. The invention, how 
ever, is not limited to the process of reduc 
ing the width of the web. Any suitable pa 
per or web may be employed, such as sul 
phite or wood-pulp or kraft papers. 
Variations may be resorted to within the 

scope of the invention, and portions of the 
improvements may be used without others. 
Having thus described my invention, I 

claim: 
1. The process of forming paper or fabric 

elastic in all directions, consisting in corru 
gating a web or sheet longitudinally, there 
by reducing it in width, and advancing the 
corrugated paper edgewise in the direction 
of the corrugations while obstructing it at 
its leading portion, to crinkle the sheet 
transversely of the corrugations, with the 
crinkles conforming generally to the con 
tour of said corrugations. w 

2. The process of making a paper elastic 
in all directions, comprising forming the pa 
per in longitudinal corrugations and ad 
vancing the paper in the direction of the 
corrugations while preserving the corru 
gated condition of the paper by unsupport 
ed atmospheric pressure thereon, while ob 
structing its path to crinkle the corrugations 
transversely of their length. 

8. The process of making a paper elastic. 
in all directions, comprising, first, forming the paper into longitudinal grooves, and, 
second, forming the grooves and corruga 

itions into minute crinkles throughout. 
4. The process of making a paper elastic 

in all directions, comprising, first, forming 
the paper into longitudinal grooves, and, 
second, forming the grooves and corruga 
tions into minute crinkles throughout, by 
advancing the paper edgewise in the direc 
tion of the grooves while obstructing its 
path. 

5. The process of forming in a sheet lon 
gitudinal corrugations, moistening the sheet, 
and advancing the sheet while obstructing 
its leading edge or portion to form it into 
transverse crinkles, and simultaneously heat 
ing the sheet. 

6. The process of advancing corrugated 
paper or fabric in the direction of the cor 
rugations while obstructing at all points the 
path of the advancing fabric, to crinkle it 
throughout its corrugations in lines trans 
verse thereto. 
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7. The process of advancing moistened cor 
rugated paper or fabric in the direction of 
the corrugations while obstructing at all 
points the path of the advancing fabric, to 
crinkle it throughout its corrugations in 
lines transverse thereto. . 

8. The process of advancing moistened 
corrugated paper or fabric in the direction 
of the corrugations while obstructing at all 
points the path of the advancing fabric, to 
crinkle it throughout its corrugations in 
lines transverse thereto, and heating the 
paper to dry it at the crinkling operation. 

9. The process of making the hereinbe 
fore-described fabric, comprising, first, pro 
ducing corrugations in the fabric, and, sec 
ond, advancing the corrugated sheet in a di 
rection longitudinal of the corrugations, 
while obstructing the advance of the fabric 
at its leading edge or portion in a manner to 
crinkle the fabric throughout said corruga 
tions, the crinkles being transverse to the 
corrugations. - 

10. The process of making the hereinbe 
fore-described fabric, comprising, first, pro 
ducing corrugations in the fabric, and, sec 
ond, advancing the corrugated sheet in a di 
rection longitudinal of the corrugations, 
while obstructing the advance of the fabric 
at its leading edge or portion in a manner to 
crinkle the fabric throughout said corruga 
tions, the crinkles being transverse to the 
corrugations, moistening the paper prepara 
tory to the crinkling operation. 

11. The process of making the hereinbe 

70 

75 

80 

85 

O 

95 

100 

fore described fabric, comprising, first, pro 
ducing corrugations in the fabric, and, sec 
ond, advancing the corrugated sheet in a 
direction longitudinal of the corrugations, 
while obstructing the advance of the fabric 
at its leading edge or portion in a manner 
to crinkle the fabric throughout said corru 
gations, the crinkles being transverse to the 
corrugations, moistening the paper prepar 
atory to the crinkling operation, and heat 
ing the paper to dry it at the crinkling op 
eration. 

12. The process of producing a paper 
elastic in all directions, comprising longi 
tudinally corrugating a web and reducing 
its width, advancing the paper and bending 
it facewise first in one direction and then in 
the other as it advances, and obstructing its 
leading edge to effect crimping thereof 
throughout the corrugations. 

13. The process of producing a paper elas 
tic in all directions, comprising longitudi 
nally corrugating a web and reducing its 
width, advancing the paper and bending it 
facewise first in one direction and then in 
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the other by atmospheric pressure as it ad 
vances, and obstructing its leading edge to . 
effect crimping thereof throughout the cor 
rugations. 

14. The process of making a paper elas 30 
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tic in all directions, comprising longitudi 
nally corrugating the web, dampening the 
Web, heating the web, and obstructing its 
leading edge to crinkle it transversely en 
tirely across the corrugations. 

15. The combination of means for longi tudinally corrugating a paper or fabric, 
means for advancing the paper through the 
corrugating means, means for retarding the 
paper as it is led into said corrugating 
means, and means for obstructing the cor 
rugated paper to crinkle it throughout its 
corrugations transversely thereof. 

16. The combination of means for longi 
tudinally corrugating a paper or fabric, 
means for advancing the paper through the 
corrugating means, means for retarding the 
paper as it is led into said corrugating 
means, and means for obstructing the cor 
rugated paper to crinkle it throughout its 
corrugations transversely thereof, said cor 
rugating means comprising opposite sets of 
convergent forming bars or ribs, the ribs in 
One set meshing with those in the other set. 
1. The combination of means for longi 

tudinally corrugating a web, a pair of feed 
rolls at the delivery side of said corrugating 
means, said rolls having meshing peripheral 
ribs to correspond to the corrugations in the 
web, a main cylinder upon which one of said 
rolls runs, said main cylinder being pe 
ripherally grooved, a doctor blade having 
teeth inserted in the grooves in said main 
cylinder, and a feed-roll running upon said 
main cylinder, in proximity to said doctor 
blade. 

18. The combination of means for longi 
tudinally corrugating a web, a pair of feed 
rolls at the delivery side of said corrugating 
means, said rolls having meshing peripheral 
ribs to correspond to the corrugations in the 
Web, a main cylinder upon which one of 
said rolls runs, said main cylinder being 
peripherally grooved, a doctor blade having 
teeth inserted in the grooves in said main 
cylinder, and a feed-roll running upon said 
main cylinder in proximity to said doctor 
blade, means being provided for exhausting 
air to cause the atmosphere to press the 
corrugated web into the grooves upon the 
main cylinder. 

19. The combination of means for longi 
tudinally corrugating a web, a pair of feed 
rolls at the delivery side of said corrugating 
means, said rolls having meshing peripheral 
ribs to correspond to the corrugations in 
the web, a main cylinder upon which one of 
said rolls runs, said main cylinder being 
peripherally grooved, a doctor blade having 
teeth inserted in the grooves in said main 
cylinder, and a feed-roll running upon said 
main cylinder in proximity to said doctor 
blade, means being provided for exhausting 
air to cause the atmosphere to press the 
corrugated web into the grooves upon the 

5 

main cylinder, said exhausting means com 
prising a vacuum box fitting around the 
periphery of said cylinder and open at said 
periphery and comprising said doctor blade, 
the teeth on the blade obstructing the inflow 
of air. . 

20. The combination of means for nar 
rowing a sheet or web by producing longi 
tudinal corrugations therein, means for ad 
vancing the corrugated web, and means, in 
cluding a serrated doctor blade, for ob 
structing the advance of the web in a man 
ner to convert it into transversely crinkled 
material, with the crinkles conforming gen 
erally to the corrugations. 

21. The combination with a doctor blade 
having Serrations, of means for advancing 
a corrugated fabric in the direction of the 
corrugations edgewise upon or against said 
doctor blade at its serrations, to convert the 
fabric into transversely crinkled material 
elastic in all directions, with the crinkles 
conforming generally to the contour of the 
Original corrugations. 

22. The combination of means for nar 
rowing a web by forming longitudinal cor 
rugations therein, a corrugated cylinder 
over which the web is led, means for ex 
hausting air to enable the atmosphere to 
pinch the web against the cylinder, a doctor 
blade and means to co-operate with said 
cylinder to force the leading end or portion 
of the web against the doctor blade, to 
crinkle the paper by converting the smooth 
wave-like corrugations into crinkled wave 
like corrugations. 

23. The combination of a device for form 
ing a web into longitudinal corrugations, a 
peripherally grooved roll over which the 
web is led, a main cylinder having pe 
ripheral grooves to correspond, with the 
corrugations in the web, the ribs on said 
main cylinder running in mesh with those 
on said grooved roll, a doctor blade mount 
ed at the delivery side of said cylinder and 
having teeth to enter the grooves in the 
main cylinder, and a feeding roll running 
upon the main cylinder in proximity to said 
doctor blade. 

24. The combination of a device for form ing a web into longitudinal corrugations, a 
peripherally grooved roll over, which the 
web is led, a main cylinder having periph 
eral grooves to correspond with the corruga 
tions in the web, the ribs on said main cyl 
inder running in mesh with those on said 
grooved roll, means for exhausting air to 
cause the atmosphere to press the Web 
against the cylinder, a doctor blade mount 
ed at the delivery side of said cylinder and 
having teeth to enter the grooves in the main cylinder, and a feeding roll running 
upon the main cylinder in proximity to said 
doctor blade. 

70 

75 

80 

85 

90 

95 

00 

05 

0 

5 

20 

25 

25. The combination of a device for form-90 
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ing a web into longitudinal corrugations, a 
peripherally grooved roll over which the 
web is led, a main cylinder having periph 
eral grooves to correspond with the corruga 
tions in the web, the ribs on said main cyl 
inder running in mesh with those on said 
grooved roll, a doctor blade mounted at the 
delivery side of said cylinder and having 
teeth to enter the grooves in the main cyl 
inder, a feeding roll running upon the main 
cylinder in proximity to said doctor blade, 
and means for dampening the paper pre 
paratory to advancing around said main 
cylinder. 

26. The combination of a device for form 
ing a web into longitudinal corrugations, a 
peripherally grooved roll over which the 
web is led, a main cylinder having periph 
eral grooves to correspond with the corruga 
tions in the web, the ribs on said main cyl 
inder running in mesh with those on said 
grooved roll, a doctor blade mounted at the 
delivery side of said cylinder and having 
teeth to enter the grooves in the main cylin 
der, a feeding roll running upon the main 
cylinder in proximity to said doctor blade, 
means for dampening the paper prepara 
tory to advancing around said main cylin 
der, and means for heating the cylinder. 

27. The combination of a device for form 
ing a web into longitudinal corrugations, a 
cylinder having peripheral grooves to corre 
spond with the corrugations in the web, a 
doctor blade mounted at the delivery side 
of said cylinder and having teeth to enter 
the grooves in the cylinder, and means to co 
operate with the doctor blade to crinkle the 
paper. 

28. The combination of a device for form 
ing a web into longitudinal corrugations, a 
cylinder having peripheral grooves to corre 
spond with the corrugations in the web, 
means for exhausting air to cause the at 
mosphere to press the web against the cyl 
inder, a doctor blade mounted at the de 
Iivery side of said cylinder and having teeth 
to enter the grooves in the cylinder, and 
means to co-operate with the doctor blade 
to crinkle the paper. 

29. The combination of a device for form 
ing a web into longitudinal corrugations, a 
cylinder having peripheral grooves to corre 
spond with the corrugations in the web, a 
doctor blade mounted at the delivery side of 
said cylinder and having teeth to enter the 
grooves in the cylinder, means to co-operate 
with the doctor blade to crinkle the paper, 
and means for heating the cylinder. 
- 30. The combination of a supply-roll, a 
guide-roll over which a web is led from the 
supply-roll, a device for forming the web 
into longitudinal corrugations, a periph 
erally grooved feeding roll between which 
the web is led, a main cylinder peripherally 
grooved to correspond with the corrugations 
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of the web, means for exhausting air to 
cause the atmosphere to press the web 
against the cylinder, a doctor blade mounted 
at the delivery side of said cylinder and 
having teeth to enter the grooves in the main 
cylinder, and a peripherally grooved elastic 
feeding roll running upon the main cylinder 
in proximity to said doctor blade. 

31. The combination of a supply-roll, a 
brake therefor, a guide-roll over which a 
web is led from the supply-roll, a device for 
forming the web into longitudinal corruga 
tions, comprising opposite plates having 
converging ribs or bars on each plate sloping 
into the grooves in the other plate, periph 
erally grooved feed-rolls between which the 
web is led from said plates, a main cylinder 
having a peripheral groove to correspond 
with the corrugations of the web, the ribs 
on said main cylinder running in mesh with 
those on one of said feed-rolls, means for 
exhausting air between the web and the 
main cylinder, to cause the atmosphere to 
press the web against the cylinder, said ex 
hausting means comprising a vacuum box 
having a side which extends into the bight 
of said cylinder and its said feed-roll, said 
side being toothed to enter the grooves in the 
feed-roll to obstruct the inflow of air, a doc 
tor, blade mounted at the delivery side of 
said cylinder and forming a part of Said 
vacuum box and having teeth to enter the 
grooves in the main cylinder, a peripherally 
grooved feeding-roll running upon the main 
cylinder in proximity to said doctor blade, 
and having an elastic surface, said doctor 
blade having its toothed portion at an angle, 
to hold back the advancing paper and 
crinkle it, in both grooves and ridges, means 
for dampening the paper on both sides pre 
paratory to advancing it around said main 
cylinder, and means for heating the cylinder 
to dry the paper. 

32. The combination of means for longi 
tudinally corrugating a web of paper or the 
like, means for heating the paper, and 
means for obstructing the corrugated heated 
paper to crinkle it throughout its corruga 
tions transversely thereof. 

33. The combination of means for longi 
tudinally corrugating a web of paper or the 
like, means for moistening the paper, means 
for heating the paper, and means for ob 
structing the corrugated heated paper to 
crinkle it throughout its corrugations trans 
versely thereof. 

34. Apparatus for making stretchable 
paper, comprising a rotatable drum having 
a suction box associated therewith and op 
erative upon the surface thereof, and a doc 
tor co-operative with said drum, said drum, 
suction box and doctor having a construc 
tion and relative arrangement for crinkling 
the paper web both transversely and longi 
tudinally, 
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35. In an apparatus for operating on pa- gating a web and advancing the web while 
per, the combination of a supporting surface obstructing its path and while maintaining 0 
for the paper having grooves therein paral- it in corrugated condition to crinkle the 
lel with the direction of travel of the paper corrugations transversely. 

f5 and a crinkle-forming abutment having ser- WILLIAM A. LORENZ. 
rations fitting into said grooves. Witnesses: 

36. The process in the art of making pa- CATHERINE A. NEWELL, 
per which consists in longitudinally corru- JENNIE P. THORNE. 


