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

COMPANY, OF HARTFORD, CONNECTICUT, A CORPORATION OF CONNECTICUT. 
PAPER CRINKLING. 

Application filed July 2, 1921, serial No. 482,128. 
To all whom it may concern. 
Be it 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 certain 
new and useful Improvements in Paper 
Crinkling, of which the following is a speci 
fication. 
This invention relates to transversely 

creping or crinkling a web of paper. 
The object of the invention is to crépe the 

paper by a simple and inexpensive device, 
which may be operated at low cost, and 
which crépes the paper at high speed and 
produces an improved character of creping. 
According to the present improvements, 

the créping is effected by the co-operation of 
two adjacent cylinders, which may run just 
out of contact in either the same or opposite 
directions. There is provided means for 
carrying a web of paper over a suction cyl 
inder, then releasing the vacuum in the cyl 
inder, and transferring the paper to a 
slower-moving vacuum cylinder or drum, 
and causing the paper to be crinkled on that 
cylinder, which is provided with a strong 
WaCl. 

and may run at double the surface speed of 
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the second. The slow or second cylinder is 
perforated and contains a vacuum device, 
the effect of which is to suck the paper against the slow cylinder as fast as it is de 
livered thereto by the first or rapid cylin 
der. The paper is delivered to the slow 
cylinder much more rapidly than the latter 
rotates, so that the effect of the suction is 
not only to EP the paper from the rapid 
cylinder, but also to crépe or crinkle the 
paper transversely, in which condition it is 
delivered from the machine by the slow 
cylinder. The paper may be moistened in 
preparation for the crinkling, and may be 
held to the rapid cylinder by means of a 
relatively weak vacuum effective through 
perforations in the cylinder. 
Other features and advantages will here 

inafter appear. 
In the accompanying drawings, 
Figure 1 is a sectional plan of the appa 

ratus, taken at about the line 1-1 of Fif 
ure 2. 

Figure 2 is a sectional elevation of the 

The first cylinder may for ex 
ample be twice the diameter of the second, 

Same, taken at about the line 2-2 of Fig 
ure 1. 

Figure 3 is a fragmentary view on a 
larger scale, to illustrate diagrammatically 
the behavior of the paper at the point of 
transference from the rapid cylinder to the 
slow one. 

Figure 4 is a diagram to illustrate the op 
eration when the cylinders are turned in op 
posite directions. 

Figure 5 is a diagram showing how the 
paper may be crushed against a doctor-blade 
placed between the cylinders. 
The web of paper is paid off from a sup 

ply roll 10, having a weighted friction strap 
11. The web passes over a guide-roll 12 
and onto a large hollow cylinder 13, having 
numerous closely-spaced perforations 14 
throughout. The web passing around this 
cylinder is indicated at 15, and it may be 
moistened by means of a sprinkler pipe 16, 
throwing jets 17 against the paper at the 
bottom of the cylinder. This moistening 
renders the paper softer, so as to conduce 
to the efficiency of the créping device. 
At the delivery side of cylinder 13 is 

mounted a slow creping or crinkling hollow 
cylinder 18 of preferably, half the diameter 
of cylinder 13, and provided throughout 
with perforations 19, which may be much 
more closely spaced than the perforations 
14 in the main cylinder. 
These two cylinders are connected to ro 

tate simultaneously; the stub shaft 20 of the 
large cylinder having a gear 21 which 
meshes with an idle pinion 22, the latter 
meshing with 'a gear 23 of small cylinder 18, 
which may thus rotate in the same direction 
as the large cylinder, as indicated by the 
arrows. The cylinders in practice are placed 
almost in contact, being separated by a dis 
tance equal to about the thickness of the 
paper web. The surface speed of the small 
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cylinder may equal about half the surface 
speed of the large cylinder. 
As a preferred means for enabling the 

rapid cylinder to carry the paper around 
and deliver it to the slow cylinder, air is 
exhausted from the rapid cylinder through 
vacuum pipe 24 threaded into the end of a 
hollow hub 25 cast upon a hollow stationary 
core 26, upon, which the revolving hollow cylinder 13 closely fits; said cylinder 13 
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having ends 27, 28, which fit closely to the 
ends of the hollow cylindrical core 26. The 
latter has a series of peripheral depressions 
29 communicating bypassages 30 with the 
interior of the vacuum core 26, these de 
pressions 29 forming conduits for the air 
drawn in through the perforations 14 in the 
main cylinder 13. The series of depressions 
29 extends around the stationary vacuum 
core only far enough to affect that portion 
of the cylinder 13 whose perforations are 
covered by the web 15; and no air enters 
through the perforations in the remainder 
of the cylinder 13, which remainder runs 
in contact with the imperforate cylindrical 
surface of the vacuum core at 32. Thus the 
paper may be held to the rapid cylinder or 
carrier by a comparatively weak suction, 
and delivered thereby to the crinkling cyl 
inder 18. . . . . . 
Said crinkling cylinder 18 may also be 

provided with a stationary cylindrical ex 
haust core 33, having in its periphery de 
pressions 34, communicating by passages 35 
with the interior of the exhaust core, the lat 
ter having an exhaust opening 36 at one end. 
The cylinders are each provided with a clos 
ing end and a driving end, and otherwise 
the construction of cylinder 18, with the ex 
haust core and its appurtenances, may cor 
respond substantially with that of cylinder 
13; and the depressions 34 may form con 
duits whereby the air is exhausted through 
the perforations 19 in the crinkling cylin 
der. The grooves 34 in the crinkling cylin 
der may extend nearly to the point of closest 
approach of the two cylinders, and a much 
higher vacuum may be maintained in the 
small cylinder than in the large, with the 
result that the atmospheric pressure strips 
the paper from the large cylinder and 
crushes it against the small cylinder. Inas 
much as the surface speed of the small cyl 
inder is much less than that of the large 
cylinder, it results that the paper is packed or pressed by the atmospheric pressure 
against the small cylinder in a manner to 
produce irregular plaits or Wrinkles, whose 
characteristics depend to some extent upon 
the difference in speed of the two cylinders. 
The paper being damp and the exhaust be 
ing powerful in the small cylinder, an effec 
tive créping of the paper is thus effected by atmospheric pressure. 
The Edor crinkled paper may be de 

livered by the small cylinder at 3 and car. 
ried off in any usual manner. Since half 
or more of the small cylinder is not wrapped 
with paper, the imperforate portion 38 of 
the exhaust core therein may extend around 
half or more of its Fifty and if de 
sired the groove in the main cylinder may 
terminate at a point 39 well in advance of 
the line of nearest approach of the cylin 
ders, so that the paper may be earlier re 
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leased from the control of the vacuum in 
the rapid cylinder, and may thereupon be 
more easily stripped from the rapid cylinder. 

Referring to Figure 3, it will be seen that, 
inasmuch as the cylinders are placed closely 
together, and inasmuch as the irregular 
plaiting or creping tends to fill the space in 
the bight of the cylinders, an obstruction 
may be formed by the advancing web at 40, 
which tends to choke the space between the 
cylinders, and which forms an obstacle 
against which the nain cylinder tends to 
crush the advancing paper, so that the latter 
may be crinkled partly by the crushing 
against the obstacle and partly by atmos 
pheric pressure of the crushed paper against 
the slow cylinder. 
At Figure 4 the cylinders are illustrated 

as revolving in opposite directions, and the 
paper passes through the constricted throat 
between the cylinders; the arrangement of 
the vacuum core for the small cylinder be ing the opposite of the arrangement at Fig 
ure 2, so that suction takes place only in 
perforations that are covered by the crinkled 
paper. The grooving in both the upper and 
lower vacuum cores may be disposed with a 
slight neutral space between the exhaust 
areas of the two cylinders, as in Figure 2, 
so that the paper is readily stripped from 
the large cylinder by the small cylinder. 
The paper is irregularly plaited against the 
small cylinder; and, if desired, the obstruc 
tion formed by this plaiting may constitute 
an obstruction against which the large cyl 
inder tends to crush the paper, thus more er fectually crinkling the same. 
At Figure 5 the arrangement is the same 

as at Figure 2, except that the cylinders are 
more separated to permit the introduction 
of a thin doctor-blade 41 between the cyl inders, against the edge of which the paper 
may be driven by the large cylinder 13, 
whereby the paper is stripped from the 
large cylinder and at the same time crinkled, 
the crinkled paper being taken away by the 
small vacuum cylinder, against which the crimped paper is pinched by atmospheric 
pressure, to complete the crinkling. 
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. A paper-crinkling apparatus compris 

ing adjacent cylinders connected to run at 
different surface speeds, the slow being a hollow vacuum cylinder and having perfo 
rations such that the pressure of aircrinkles 
the paper thereagainst as the paper is de 
livered at a relatively high speed by the fast cylinder. 

2. The combination of a perforated hol 
low, revolving vacuum cylinder, and means 
to deliver a web thereto at a speed in excess 
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by the pressure of air may crinkle the paper 
against said cylinder. 
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of the surface speed of said cylinder, where 

3. The combination of a perforated hol 
low revolving vacuum cylinder, means to 
deliver a web thereto at a speed in excess 
of the surface speed of said cylinder, where 
by the pressure of air may crinkle the paper 
against said cylinder, and means to deliver 
the crinkled paper from the cylinder. 

4. The combination of a perforated hol 
low revolving vacuum cylinder, means to 
deliver a web thereto at a speed in excess of 
the surface speed of said cylinder, whereby 
the pressure of air may crinkle the paper 
against said cylinder, means to deliver the 
crinkled paper from the cylinder, and a hot 
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low stationary vacuum core fitting within 
said cylinder, and having passages to com 
municate with the perforations in said cyl 
inder. 

5. The combination of a perforated hol 
low revolving vacuum cylinder, means to 
deliver a web thereto at a speed in excess of 
the surface speed of said cylinder, whereby 
the pressure of air may crinkle the paper 
against said cylinder, means to deliver the 
crinkled paper from the cylinder, and a hol 
low stationary vacuum core fitting within 
said cylinder, and having passages to com 
municate with the perforations in said cyl 
inder, said passages extending to the point 
where the cylinder receives the web. 

6. The combination of a perforated hol 
low revolving vacuum cylinder, means to de 
liver a web thereto at a speed in excess of the 
surface speed of said cylinder, whereby the 
pressure of air may crinkle the paper against 
said cylinder, means to deliver the crinkled 
paper from the cylinder, and a hollow sta 
tionary vacuum core fitting within said cyl 
inder, and having passages to communicate 
with the perforations in said cylinder, said 
passages extending from the point where 
the cylinder delivers the web to the point 
where the cylinder receives the web. 

7. A rapid suction cylinder for carrying 
paper to a slow suction cylinder whereby 
the paper is stripped from the rapid cyl 
inder and crinkled by atmospheric pressure 
on the slow cylinder. 

8. The combination of a hollow perforated 
vacuum cylinder, and a cylinder adjacent 
thereto to run at high speed for delivering 
paper to said vacuum cylinder, by which the 
paper is crinkled by atmospheric pressure. 

9. The combination of a hollow perfo 
rated vacuum cylinder, and a cylinder ad 
jacent thereto to run at high speed for de 
livering paper to said vacuum cylinder, by 
which the paper is crinkled by atmospheric 
pressure, said rapid cylinder being a perfo 
rated, hollow vacuum cylinder. 

10. The combination of a hollow perfo rated vacuum cylinder, a cylinder adjacent 

thereto to run at high speed for delivering 
paper to said vacuum cylinder, by which the 
paper is crinkled by atmospheric pressure, 
means to produce a vacuum in the rapid 
cylinder from the intake side thereof to the 
delivery point thereof, and means to pro 
duce a vacuum in the slow cylinder from the 
intake point thereof. r 

11. The combination of a hollow perfo 
rated vacuum cylinder, a cylinder adjacent 
thereto to run at high speed for delivering 
paper to said vacuum cylinder, by which the 
paper is crinkled by atmospheric pressure, 
means to produce a vacuun in the rapid 
cylinder from the intake side threof to the 
delivery point thereof, and means to pro 
duce a vacuum in the slow cylinder from 
the intake point thereof, said cylinders ro 
tating in the same direction. 

12. The combination of a hollow perfo 
rated vacuum cylinder, a cylinder adjacent 
thereto to 1'un at high speed for delivering 
paper to said vacuum cylinder, by which 
the paper is crinkled by atmospheric pres 
Sure, means to produce a vacuum in the rap 
id cylinder from the intake side thereof to 
the delivery point thereof, and means to 
produce a vacuum in the slow cylinder from 
the intake point thereof, the slow cylinder 
being about half the diameter of the rapid 
cylinder. : 

13. The combination of a hollow perfo 
rated vacuum cylinder, a cylinder adjacent 
thereto to run at high speed for delivering 
paper to said vacuum cylinder, by which the 
paper is crinkled by atmospheric pressure, 
means to produce a vacuum in the rapid 
cylinder from the intake side thereof to the 
delivery point thereof, and means to pro 
duce a vacuum in the slow cylinder from the 
intake point thereof, the slow cylinder be 
ing about half the diameter of the rapid 
cylinder, and geared to revolve at about 
half the surface speed of the latter. 

14. The combination of a hollow perfo 
lated vacuum cylinder, a cylinder adjacent 
thereto to run at high speed for delivering 
paper to said vacuum cylinder, by which the 
paper is crinkled by atmospheric pressure, 
means to produce a vacuum in the rapid 
cylinder from the intake side thereof to the 
delivery point thereof, and means to pro 
luce a vacuum in the slow cylinder from the 
intake point thereof, the slow cylinder be 
ing about half the diameter of the rapid 
cylindel', and geared to revolve at about 
half the surface speed of the latter, said cyl 
inders revolving almost in contact. 

15. The combination of a hollow perfo 
rated vacuum cylinder, and a cylinder ad 
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jacent thereto to run at high speed for de 
livering paper to said vacuum cylinder, by 
which the paper is crinkled by atmospheric 
pressure, the rapid cylinder having a sta 
tionary cylindrical exhaust core, with pas 30 



sages to communicate with perforations in 
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said cylinder from the intake side thereof 
to the delivery point thereof. 

16. The combination of a hollow perforat 
ed vacuum cylinder, and a cylinder adja 
cent thereto to run at high speed for deliver 
ing paper to said vacuum cylinder, by which 
the paper is crinkled by atmospheric pres 
sure, the slow cylinder having a stationary 
cylindrical exhaust core, with passages to 
communicate with perforations in said slow 
cylinder from the intake side thereof to the 
delivery side thereof. . . . . 

17. The process of transversely crinkling 
a web, comprising moistening the web, hold 
ing it onto a relatively rapid cylinderby 
fluid pressure, and delivering it to a relative 
ly slow high vacuum cylinder, whereby at-, 
mospheric pressure crinkles the paper de-- 

20 livered by the rapid cylinder to the slow. cylinder. 
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18. The process of transversely crinkling 
holding it onto a relatively rapid cylinder 
by fluid pressure from the intake side. 
thereof to the delivery point thereof, and 
delivering it to a relatively slow cylinder, 
maintaining a high vacuum in the slow cyl 
inder from the intake point to the delivery 
side thereof, whereby atmospheric pressure 
crinkles the paper delivered by the rapid 
cylinder to the slow cylinder. 

35 

19. The process of crinkling paper, com 
prising carrying it around a relatively 
rapid cylinder, and stripping it from said 
cylinder by means of a slowly-moving per 
forated cylinder having a high degree of 
vacuum, which crinkles the paper as it is 
stripped from the fast cylinder. 
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20. The process of crinkling paper, com 
prising carrying it around a relatively 
rapid cylinder by means of atmospheric 
pressure, and stripping it from said cylin 
der by means of a slowly-moving perforated 
cylinder having a high degree of vacuum 
which crinkles the paper as it is stripped 
from the fast cylinder. 

21. The process of crinkling paper, com 
prising carrying it around a relatively 
rapid cylinder by means of atmospheric 
pressure, and stripping it from said cylin 
der by means of a slowly-moving perforated 
cylinder having a high degree of vacuum, 
which crinkles the paper as it is stripped 
from the fast cylinder, said crinkling cyl 
inder having a vacuum core therein, hav 
ing passages to communicate with perfora 
tions in the crinkling cylinder from the 

60 
intake point thereof to the delivery side 
thereof. 

22. The process of crinkling paper, com 
prising carrying it around a relatively 

65 

rapid cylinder by means of atmospheric 
pressure, and stripping it from said cyl 
inder by means of a slowly-moving per 

off by the slow cylinder. 
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forated cylinder having a high degree of 
vacuum, which crinkles the paper as it is 
stripped from the fast cylinder, each of 
said cylinders having a vacuum core pro 
vided with passages communicating with 70 
perforations in said cylinders from the in 
take side to the delivery point, and from 
the vacuum cylinder on the delivery side 
to a Pl: beyond the delivery point of the 
rapid cylinder, well in advance of the line 75 
of nearest approach of the cylinders. 

28. The process of crinkling paper, com 
prising carrying it around a relatively 
rapid cylinder by means of atmospheric 
pressure, releasing the paper from the con 
trol of atmospheric pressure on said rapid 
cylinder, and then stripping it from said 
cylinder by means of as owly-moving per 
forated cylinder having a high degree of 
vacuum, which crinkles the paper as it is 
stripped from the fast cylinder. 

24. The process of crinkling paper, com 
85 

a web, comprising moistening the web, prising causing, it to adhere to a rapidly 
revolving cylinder, and to forman obstruc 
tion in the bight between said cylinder and 
a slowly-revolving cylinder turning in the 
same direction as the rapid cylinder, crin 
kling the paper against such obstruction, and 
causing the crinkled paper to be carried 

95 
25. The process of crinkling paper, com 

prising causing, it to adhere to a rapidly 
revolving cylinder, and to form an obstruc 
tion in the bight between said cylinder and . 
a slowly-revolving cylinder turning in the 100 
same direction as the rapid cylinder, crin 
kling the paper against such obstruction, and 
causing the crinkled paper to be carried off 
by the slow cylinder and compressed by 
means of atmospheric pressure, thereon. 

26. The process of crinkling paper, com 
prising causing it to adhere to a rapidly 
revolving cylinder, and to forman obstruc 
tion in the bight between said cylinder and 
a slowly-revolving cylinder turning in the 110 
same direction as the rapid cylinder, crin 
kling the paper against such obstruction, and 
causing the crinkled paper to be carried 
off by the slow cylinder, a doctor-blade be 
ing provided between said cylinders against 115 
the end of which the paper is crushed by the rapid cylinder. 

27. The process of carrying a web of pa 
per over a vacuum cylinder or drum, re 
leasing it from the control of the vacuum 120 
in the drum or cylinder, transferring the 
web to a slow-moving vacuum cylinder, and 
causing the paper to be crinkled by reason 
of the vacuum in said slow cylinder. 

28. The process of crinkling paper, com- 125 
prising causing it to adhere to a rapidly 
revolving cylinder, and to form an obstruc 
tion in the bight between said cylinder and a slowly-revolving cylinder turning in the 
same direction as the rapid cylinder, crin- 130 
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kling the paper against a doctor-blade be 
tween said cylinders, and causing the 
crinkled paper to be carried off by the slow 
cylinder. 

29. In a paper crinkling apparatus and in 
combination, adjacent hollow vacuum cylin 
ders against which paper is adapted to be 
held by pressure and from one to the other 

of which the paper is transferred in such 
nanner that it is crinkled; and means for 10 
driving the same at different speeds. 

WILLIAM. A. LORENZ. 

Witnesses: 
D. MAUDE SMITH, 
MARGARET T. DENNIs. 


