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PATENT of FICE. 
WILLIAM. A. LORENZ, OF HARTFORD, CONNECTICUT, ASSIGNOR. To THE OTAKA FABRIC 

COMPANY, OF HARTFORD, CONNECTICUT, A coRPoRATION or conNECTICUT. 
PAPER-CRINKLING MACHINE. 

Application filed September 3, 1920. Serial No. 408,022. 
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 Machines, of which the following 
is a specification. 
This invention relates mainly to paper 

crinkling or gathering of the kind disclosed 
in my pending application, No. 346,310, 
filed December 20, 1919. V 

In said application, a web of paper is first 
gathered in widthwise direction by forming 
corrugations or flutings therein. The cor 
rugated paper is led over a periphery 
grooved cylinder or drum, around which it 
is advanced to a crinkling element, which 
comprises a doctor-blade, whereby the cor 
rugated paper is crinkled transversely, and 
hence gathered longitudinally. 
One of the objects of the present inven 

tion is to improve the corrugating element 
of the machine. In said application, the 

5 paper was advanced between opposing plates having converging grooves therein, 
whereby the paper was corrugated longitu 
dinally. According to one feature of the 
present improvements, the corrugating op 
eration is divided into several steps, and 
one of the improvements is the use of a suc 
cession of pairs of co-operative grooved 
plates. The paper as it leaves the first pair 
is partially corrugated, and as it leaves the 
'second pair it is nearly or wholly corru 
gated. Thus there is less work done upon 
the paper by each pair of plates than hereto 
fore, and the paper may be drawn easily 
through the first pair by the rolls, and may 
then be drawn easily through the second 
pair by other rolls, so that the strain put 
upon the paper by either pair of rolls is 
much reduced, liability of rupturing the 
paper is minimized or eliminated, and an 
improved quality of work is produced. The 
feeding rolls in each pair may be peripher 
ally corrugated or grooved, the corrugations 
in one roll meshing with the grooves in the 
companion roll; and they may be used not 
only to feed the paper, but also to deepen 
the corrugations therein preparatory to the 
crinkling operation. Preferably a pair of 
corrugated or grooved rolls is placed in ad 
vance of the first pair of grooved plates, so 
as to bend or break the fibres and to start 

the fluting or corrugating operation in the 
web. 
Other features and advantages will here 

inafter appear. - 
In the accompanying drawings, 
Figure 1 is a plan of a double-gathering 

machine, showing the present improve 
ments applied thereto. 

Figure 2 is a sectional side elevation of 
the machine, taken at about the line 2-2 
of Figure 1. 

Figure 3 is a sectional side elevation taken 
at about the line 3-3 of Figure 1, illus 
trating the gearing train, etc. . 

Figure 4 is a sectional elevation on an 
enlarged scale taken at about the line 4-4 
of Figure 2, and illustrating the relative 
adjustment of the paper-fluting and feed 
ing rolls. 

Figure 5 is a sectional elevation taken at 
about the line 55 of Figure 1, and illus 
trating the crinkling element of the main 
crinkling drum or cylinder, the vacuum box, 
etc. 

Figure 6 is a fragmentary end elevation, 
showing the grooved drumperiphery, and 
also showing the scalloped edge of the doc 
tor-blade fitting in the grooves of the drum. 

Figure 7 illustrates one of the pairs of 
feeding and fluting rolls. (- 

Figure 8 is an edge view illustrating the 
intermeshing of the ribs and grooves on 
the fluting or corrugating plates. 

Figure 9 is a view similar to Figure 8, 
but taken along the line 9-9 of Figure 1. 

Fig. 10 is a view in longitudinal section 
through one of the corrugating plates, the 
groove of which is more shallow at the in 
troductory end than at the delivery end. 
A web of paper 10 is supplied from a roll 

11, which is mounted upon a spool 12, said 
roll retarded by a weighted brake strap 
13. The web is led upwardly and to the 
right over a guide-roll 14, and then to the 
left between a pair of perforated moisten 
ing pipes 15, 16, through which may be 
supplied water or steam to dampen the 
paper preparatory to corrugating and crink 
ling the same. The paper then enters be 
tween and is drawn along by a pair of rolls 
17, 18, at the left of the introductory roll 
14. These rolls have rounded peripheral 
grooves 19, and are so arranged that the 
rounded ribs 20 in one roll mesh with or 
rotate within the grooves 19 in the other 
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roll, Figure 7, So... that the paper " is pri 
marily given a slight corrugation, and its 
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fibres are weakened, bent or broken, prepara 
tory to further treatment. The first pair of 
rolls 17, 18, by forming shallow flutes, tends 
to gainer the web or reduce its width, and 
this tendency is favored or facilitated by 
forming the initial guide roll 14 with a 
bulge, so that it is of greatest diameter at 
a midway point, as at 21, Figure 1, and 
tapers therefrom towards its ends. 
From the first pair of rolls the paper ad 

vances between a pair of horizontal futing 
plates 22, 23, Figure 8, each having converg 
ing grooves 24 therein, the ribs in each plate 
being within the grooves or between the ribs 
in the other plate. The convergence of the 
grooves is indicated at 24, Figure 1; and 
preferably each groove is of tapered form, 
as also shown at 24, Figure 1, and it may be 
more shallow at the introductory edge of 
the plate than at the delivery edge thereof, 
so that the depth of the corrugations in the 
web, and the gathering thereof widthwise, 
may increase as the web is drawn along be 
tween these plates. 
The web is drawn between said plates 22, 

23 by means of a second pair of rolls 25, 26, 
which have peripheral grooves 27 and ribs 28, 
these rolls intermeshing like the rolls 17, 18, 
and not only feeding the web along, but also 
preferably deepening the corrugations there 
in. Inasmuch as Only a part of the corru 
gating is done by the first pair of plates 22, 

$ 23, there is no liability of excessive strain 5 

being placed upon the paper in drawing i 
through said pair of plates. 
From the rolls 25, 26, the web advances 

between the plates of a Second pair 29, 30, 
which have intermeshing grooves ånd ribs, 
as seen at 31, which are converging and ta 
pering, and are in the nature of continua 
tions of the grooves and ribs in the first pair 
of plates 22, 23. By means of the second 
pair of plates the corrugations in the web 
are deepened, as at Figure 9, and the web 
accordingly is again gathered widthwise, as 
illustrated diagrammatically at Figure 1. 
The web is drawn through the second pair 

of plates 29, 30, by means of a third pair of . 
ribbed and fluted or grooved rolls 32, 33, 
which may both feed the paper and also 
deepen the futings therein, thus completing 
the final stage of the corrugating operation. 
it will be understood that the number of 
grooves in the upper roll 32 is the same as 
that in each of the other upper rolls 25 and 
17, and that the same thing is true of the 
lower rolls 33, 26 and 18. The grooves at 
32 and 33 are closer together than those in 
25 and 26. The grooves in 25, 26 are like 
wise closer than those in 17, 18, so as to 
accord with the gradual widthwise gather 
ing of the Web as it pases through the cor 
rugating or fiuting mechanism. The spac 
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ing of the rolls in each terminal pair corre 
sponds with the ?: of the grooves at the adjacent delivery end of the correspond 
ing plates. 
From the roll 33, the paper passes onto a 

main crinkling cylinder or drum 34, thereby 
bringing it against a doctor-blade 35 and 
forming transverse crinkles or corrugations 
36, the paper being delivered over a belt 
mechanism 37. 
The machine may be driven by a pulley 

38, having a pinion 39 to mesh with a main 
driving gear 40 on shaft 41 of the main cyl 
inder 34. In order to avoid excessive pull 
on the paper by the drum, the three pairs 
of rolls already described are power-driven, 
so that the rolls in each pair oil themselves 
are efficient in feeding the paper, and hence 
the work of advancing the same through the 
corrugating element is divided among Sev 
eral feeding couples, so that the pull exerted 
by any couple upon the paper is not apt to 
be excessive. Accordingly, the main driv 
ing gear 40 meshes with a pinion 42 fixed 
upon an axle 43 of feed-roll 33, and a pinion 
44 meshing with 42 is fixed upon the axle 
45 of the upper feeding roll 32 of this couple. 
To rotate the couple 25, 26, there is pro 
vided an idle gear 46 meshing with 42, and 
a pinion 47 fixed upon a shaft, 48 of roll 26 
meshes with said idle gear 46; Said pinion 
4 also meshing with a pinion 49 fixed on a 
shaft 50 of roll 25. From the gear 46, a 
train of idle gears 51, 52, connects to a pin 
ion 53 fixed on a shaft 54 of roll i8; said 
pinion meshing with a pinion 55 fixed Ori a, 
shaft 56 of roll 1. 
The rolls of each pair may be provided 

with means for effecting fine adjustments of 
their relative positions, and for regulating 
pressure of the rolls upon the paper. As 
seen best at Figure 4, the end of each roll 
shaft is journaled in a bearing 57, which is 
pressed down by a pressure Spring 58 upon 
the end of a screw 59. By turning the lat 
ter, the end of the roll may be adjusted to 
wards or from the companion roll; and the 
same adjustment may be effected at the other 
end of the roll also, so that the meshing of 
the rolls may be made deeper or more shal 
low, and the effect upon the paper varied ac 
cordingly. Pressure of the spring 58 is 
regulatable by a screw 60 having a lock-nut 
61. 
The grooved corrugating plates may be se 

cured by set-Screws 62 upon cross-rods 63, 
fixed to the framework 64, 65 by means of 
set-screws 66. The plates may be individ 
ually adjusted along the rods or across the 
machine, so as to bring them into correct 
positions relatively to each other and to 
the paper and to the sets of rolls. 
The main crinkling drum or cylinder 34 

is peripherally grooved at 67 to receive the 
corrugated sheet, the grooves and ribs of 
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the drum mesting with those of the feed 
roll 33. Between the introductory and de 
livery sides of the drum, there, may bes 
placed other power-driven pressure rolls, as 
68, 69, correspondingly grooved for over 
coming the tendency of the corrugated and 
therefore stiffened sheet to spring away 
from the drum, and for aiding in the feed 
ing of the paper around the drum. These 
rolls also tend to complete the corrugation 
of the paper and the requisite breaking or 
softening of the fibres. Each of these rolls 
68 and 69 may be provided with an adjusting 
device, as seen at Figure 4, including the 
screws 60 to regulate the pressure of the 
rolls upon the paper. 
At the delivery side of the cylinder may 

be arranged a pressure roll 70, having a 
soft rubber or other yielding periphery 71, 
grooved at 72 to correspond with the ribs. 
73 in the drum 34. This roll is placed close 
to the doctor-blade 35, and holds the paper 
firmly against the drum to cause the stiff 
ened paper to be crushed edgewise against 
the blade with sufficient force to form trans 
verse crinklings 74 in the corrugations 75, 
Figure 1. By means of the device seen at 
Figure 4, this roll may be adjusted towards 
and away from the drum 34, and its pres 
sure may be regulated by screws 60 acting 
on spring 58, so that sufficient gripping is 
secured upon the advancing web to enable 
it to be thrust against the doctor-blade with 
the force requisite for transversely crinkling 
the corrugations. 
The doctor-blade 35 may have its lower 

edge formed with grooves or notches 76, 
Figure 6, to fit closely in the grooves and 
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ribs in the cylinder 34, thereby efficiently 
stripping the paper from the cylinder, and 
at the same time crinkling it in the desired 
manner. The lower edge of the doctor 
blade preferably, has an abrupt face at its 
grooved portion, as seen at 77, Figures 2 
and 5, to serve as an abutment against which 
the crinkling of the paper may be effected; 
and above-said abrupt face the blade may 
curve for a distance concentrically with the 
roll 70 and close thereto, so as to leave only 
the space necessary for the egress of the 
crinkled. paper. If desired, the pressure of the atmosphere 
may be also utilized for pinching the web 
to the crinkling roll 34. For this purpose, 
there may be provided a vacuum box. 78 
from which air is exhausted through a pipe 
9. This box has end walls, also a right 
hand wall 80: the doctor-blade forming a 
part of the left-hand wall. The box is open 
at the bottom, and all of its walls fit closely 
to the grooved periphery of the drum 34,. 
to minimize leakage of air into the box. 
The wall or side 80 extends down far into 
the bight of the rolls 33 and 34, to where 
the paper leaves the roll 33 and begins to 

wind around the cylinder 34. The edge of 
said wall 80 is scaloped to fit the grooves in 
drum 34. Thus air may be partially ex 
hausted between the paper and the roll 34, 
and this condition may continue until the 
paper reaches the doctor-blade 35. 

8 

0? 

For drying the paper as it passes around 
the drum 34, the latter may be supplied with 
steam through a pipe 81 having a horizontal 
portion 82 passing through the hollow axle 
41 of the drum and leading to an outlet 83. 

75 

The axis 84 of roll 70 may be provided 
with a pinion 85 to mesh with the general. 
drive gear 40, so that said roll is positively 
driven, and acts positively on the paper in 
driving the same against the doctor-blade. 
meshing with the main gear 40, said pinions 
being fixed on the shafts 88 and 89 of said 
rolls, which renders them efficient. 

Variations may be resorted to within the 
Scope of the invention, and portions of the 

The rolls 68, 69 may have pinions 86 and 87 
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improvements may be used without others. 
Having thus described my invention, I 

claim: 
1. In a crinkling machine, the combina 

tion with a cylinder or carrier, of a succes sion of pairs of co-operative corrugating or 
fluting devices between which the paper is 
led to said cylinder, to effect corrugation of 
the paper by successive operations, and a 
crinkling element co-operating with said 
cylinder. • 

2. In a crinkling machine, the combina 
tion with a cylinder or carrier, of a suc 
cession of pairs of co-operative corrugating 
or fluting devices between which the paper 
is led to said cylinder, to effect corrugation 
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of the paper by successive operations, and 
a crinkling element co-operating with said 
cylinder, the paper-corrugating devices com 
prising pairs of rolls and pairs of corrugat 
ing plates, one pair of said rolls being at 
the delivery end of each pair of plates. 
* 3. In a crinkling machine, the combina 
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)tion with a cylinder or carrier, of a suc cession of pairs of co-operative corrugating 
or fluting devices between which the paper 
is led to said cylinder, to effect corrugation 
of the paper by successive operations, and 
a crinkling element co-operating with said 
cylinder, the paper-corrugating devices’com prising pairs of rolls and pairs of corrugat 
ing plates, one pair of Said rolls being at 
the delivery end of each pair of plates, said 
plates having converging ribs and grooves, 
the ribs and grooves on the face of one pair 
of plates being substantially continuations 
of those on the next pair. 

| 4. In a crinkling machine, the combina 
tion with a cylinder for carrier, of a succes 
sion of pairs of co-operative corrugating or 
fluting devices between which the paper is 
led to said cylinder, to effect corrugation of 
the paper by successive operations, and a 
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crinkling element co-operating with said 
cylinder, the paper-corrugating devices com 
prising pairs of rolls and pairs of corrugat 
ing plates, one pair of said rolls being at 
the delivery end of each pair of plates, all 
of said rolls having grooved peripheries 
and the rolls in each pair serving to deepen 
the corrugations in the paper. . 

5. In a crinkling machine, the combina 
tion with a cylinder or carrier, of a succes 
sion of pairs of co-operative corrugating or 
fluting devices between which the paper is - 

combination with a grooved main cylinder led to said cylinder, to effect corrugation 
of the paper by successive operations, and a 
crinkling element co-operating with said 
cylinder, the paper-corrugating devices 
comprising pairs of circumferentially 
grooved rolls and pairs of corrugating 
plates, one pair of said rolls being at the 
delivery end of each pair of plates, the 
grooves in the final pair of rolls being closer 
together than those in the next preceding 
pair of rolls. 

6. In a crinilkling machine, the combina 
tion with a cylinder or carrier, of a succes 
sion of pairs of co-operative corrugating or 
fluting devices between which the paper is 
led to said cylinder, to effect corrugation of 
the paper by successive operations, and a 
crinkling element co-operating with said 
cylinder, the paper-corrugating devices 
comprising pairs of rolls and pairs of cor 
rugating plates, one pair of said rolls be 
ing at the delivery end of each pair of plates, 
said plates having converging ribs and 
grooves, the ribs and grooves on the face of 
one pair of plates being substantially con 
tinuations of those on the next pair, and 
the spacing of the rolls in each pair cor 
responding approximately with the spacing 
of the grooves at the adjacent delivery ends 
of the corresponding plates. 

7. In a crinkling machine, the combina 
tion with a cylinder or carrier, of a succes 
sion of pairs of co-operative corrugating or 
fluting devices between which the paper is 
led to said cylinder, to effect corrugation of 
the paper by Successive operations, a crink 
ling element co-operating with said cylin 
der, the paper-corrugating devices compris 
ing pairs of rolls and pairs of corrugating 
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plates, one pair of said rolls being at the 
delivery end of each pair of plates, and a 
pair of grooved rolls to advance the paper 
into the receiving end of the first pair of plates. 

8. In a crinkling machine, the combina 
tion with a peripherally-grooved main cylin 
der or carrier, and a crinkling element 
therefor, of a corrugating element compris 
ing a pair of co-operating plates having 
converging ribs and grooves, a pair of 
peripherally-grooved rolls to advance the 
web to the intake end of said pair of plates, 
and an introductory roll over which the 
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web, runs to said grooved rolls, said intro 
ductory roll tapering from its middle 
towards its ends. 

9. In a paper-crinkling machine, the com 
bination with a grooved main cylinder or 
Carrier and a crinkling element, of a paper 
corrugating element comprising a succes 
sion of devices for effecting preliminary cor 
rugation of the paper in successive steps, 
and paper-advancing elements alternating 
with said corrugating devices. 

10. In a paper-crinkling machine, the 

ou' carrier and a crinkling element, of a 
paper-corrugating element comprising a suc 
cession of devices for effecting preliminary 
corrugation of the paper in successive steps, 
paper-advancing elements alternating with 
said corrugating devices, said paper-advanc 
ing elements in the form of grooved rolls; 
and a pair of grooved rolls being also 
mounted at the intake end of the first cor 
rugating device. 

11. In a paper-crinkling machine, the 
combination with a grooved main cylinder 
or carrier and a crinkling element, of a 
paper-corrugating element comprising a 
succession of devices for effecting prelimi 
nary corrugation of the paper in successive 
steps, paper-advancing elements alternating 
with said corrugating devices, said paper 
advancing elements in the form of grooved 
rolls; a pair of grooved rolls being also 
mounted at the intake end of the first cor 
rugating device, and a roll over which the 
paper turns when advancing to the rolls of 
said advanced pair, said roll tapering from 
its middle towards its ends. 

12. In a crinkling machine, the combina 
tion with a cylinder or carrier, of a succes 
sion of pairs of co-operative corrugating or 
fluting devices between which the paper is 
led to said cylinder, to effect corrugation of 
the paper by successive operations, and a 
cylinder, the paper-corrugating devices com 
prising pairs of rolls and pairs of corrugat 
ing plates, one pair of said rolls being at 
the delivery end of each pair of plates, all 
of said rolls having grooved peripheries, 
and the rolls in each pair serving to deepen 
the corrugations in the paper and being 
power-driven. - 

| 13. In a crinkling machine, the combina 
tion with a grooved main cylinder or car 
rier and a crinkling element to co-operate 
therewith, of corrugating devices in ad 
vance of the main cylinder, and a pair of 
ribbed or grooved rolls in advance of the 
corrugating devices and so arranged that the 
ribs in one roll mesh between the ribs in the 
other roll, so that the paper is primarily 
given a slight corrugation and its fibres 
weakened. 

14. In a paper-crinkling machine, the 
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combination with ?. peripherally-grooved 
main cylinder or carrier and a crinkling ele 
ment to co-operate therewith, of a corrugat 
ing element at the introductory side of the 
cylinder and comprising a graduated suc 
cession of devices whereby the corrugating 
operation is performed in successive stages 
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or steps. 
15. In a paper-crinkling machine, the 

combination with a peripherally-grooved 
main cylinder or carrier and a crinkling ele 
ment to co-operate therewith, of a corrugat 
ing element at the introductory side of the 
cylinder and comprising a graduated suc 
cession of devices whereby the corrugating 
operation is performed in successive stages 
or steps, each of said corrugating devices 
having converging grooves and ribs which 
are substantially continuations of the 
grooves and ribs in the other of said devices. 

16. In a paper-crinkling machine, the 
combination with a peripherally-grooved 
main cylinder or carrier and a crinkling ele 
ment to co-operate therewith, of a corrugat 
ing element at the introductory side of the 
cylinder and comprising a graduated suc 
cession of devices whereby the corrugating 
operation is performed in successive stages 
or steps, each of said corrugating devices 
having converging grooves and ribs which 
are substantially continuations of the grooves and ribs in the other of said devices, 
each groove being of tapered form and more 
shallow at the introductory end than at the 
delivery end thereof. 
1. In a paper-crinkling machine, the 

combination with a peripherally-grooved 
main cylinder or carrier and a crinkling ele 
ment to co-operate therewith, of a corru 
gating element at the introductory side of 
the cylinder and comprising a 
succession of devices whereby the 
ing operation is performed in 

raduated orrugat 
Successive 

stages or steps, said corrugating element comprising a pair of power-driven paper 
advancing rolls at the delivery end thereof. 

18. In a paper-crinkling machine, the 
combination with a peripherally grooved 

50 
main cylinder or carrier and a crinkling ele 
ment to co-operate therewith, of a corrugat 
ing element at the introductory side of the 
cylinder and comprising a graduated suc 
cession of devices whereby the corrugating 

55 operation is performed in successive stages 
| or steps, said corrugating element compris 
ing apair of power-driven paper-advanc 
ing rolls at each of the introductory and 
delivery ends thereof. 

60 

65 

19. In a paper-crinkling machine, the 
combination with a peripherally-grooved 
main cylinder or carrier and a crinkling ele 
ment to co-operate therewith, of a corrugat 
ing element at the introductory side of the 
cylinder and comprising a graduated suc 
cession of devices whereby the corrugating 

operation is performed in successive stages 
or steps, Said corrugating element compris 
ing a pair of power-driven paper-advancing 
rolls at the delivery end thereof, and also 
comprising a pair of power-driven rolls be 
tween the successive corrugating devices. 

20. In a paper-crinkling machine, the 
combination with a peripherally-grooved 
main cylinder or carrier and a crinkling ele 
ment to co-operate therewith, of a corrugat 
ing element at the introductory side of the 
cylinder and comprising a graduated suc 
cession of devices whereby the corrugating 
operation is performed in successive stages 
or steps, said corrugating element compris 
ing a pair of power-driven paper-advancing 
rolls at the delivery end thereof, and also 
comprising a pair of power-driven rolls be 
tween the successive corrugating devices, all 
of said rolls being corrugated for feeding 
the web along and taking part in the grad 
ual corrugation, thereof. 

21. The combination of three pairs of grooved power-driven rolls, the rolls in each 
pair intermeshing, and two pairs of corru 
gating plates forming a succession and alter 
nating with the pairs or rolls, the grooves 
in each pair of plates converging and form 
ing substantially continuations of the 
grooves in the other pair, and the grooves 
in all the rolls being spaced accordingly. 

22. The combination of three pairs of 
grooved power-driven rolls, the rolls in each 
pair intermeshing, two pairs of corrugating 
plates forming a succession and alternatin 
with the pairs of rolls, the grooves in each 
pair of plates converging and forming sub 
stantially continuations of the grooves in 
the other pair, and the grooves in all the 
rolls being spaced accordingly, a grooved 
crinkling drum or cylinder, and a crinkling 
element to co-operate therewith. 

23. The combination of three pairs of 
grooved power-driven rolls, the rolls in each 
pair intermeshing, two pairs of corrugating 
plates forming a succession and alternating 
with the pairs of rolls, the grooves in each 
pair of plates converging and forming sub 
stantially continuations of the grooves in 
the other pair, and the grooves in all the 
rolls being spaced accordingly, and means 
being provided for effecting relative adjust 
ment of the rolls in each pair towards and 
from each other. 

24. The combination of three 
grooved power-driven rolls, the rolls in each 
pair intermeshing, two pairs of corrugating 
plates forming a succession and alternating 
with the pairs of rolls, the grooves in each pair of plates converging and forming sub 
stantially continuations of the grooves in 
the other pair, and the grooves in all the 
rolls being spaced accordingly, means being 
provided for effecting relative adjustment 
of the rolls in each pair towards and from 
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each other, and resilient means for pressing 
the rolls in each pair together. 

25. The combination of three pairs of 
grooved power-driven rolls, the rolls in each 
pair intermeshing, two pairs of corrugating 
plates forming a succession and alternating 
with the pairs of rolls, the grooves in each 
pair of plates converging and forming sub 
stantially continuations of the grooves in 
the other pair, and the grooves in all the 
rolls being spaced accordingly, means being 
provided for effecting relative adjustment 
of the rolls in each pair towards and from 
each other, resilient means for pressing the 
rolls in each pair together, each pair of rolls 
being relatively adjustable at each end inde 
pendently of the other end, and adjustable 
means being provided for regulating the 
spring pressure. 

26. The combination of an element for 
longitudinally corrugating paper at Succes 
sive stages, power-driven paper-advancing 
devices alternating with the corrugating de 
vices at said stages, and means for trans 
versely crinkling the corrugated paper. 

27. The combination of means for longi 
tudinally corrugating paper or fabric, means 
for advancing the paper through the corru 
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gating means, and means for obstructing 
the corrugated paper to crinkle it through 
out its corrugations transversely thereof, 
said corrugating means comprising opposite 
sets of convergent forming bars or ribs, the 
ribs in one set meshing with those in the 
other set, said sets divided into two pairs 
for corrugating the paper at successive 
stages, and said paper-advancing means 
comprising devices which alternate with the 
pairs of corrugating devices. 

28. The combination of means for longi 
tudinally corrugating paper or fabric, means 
for advancing the paper through the corru 
gating means, a cylinder, a crinkling ele 
ment comprising means for obstructing the 
corrigated paper to crinkle it throughout 
its corrugations transversely thereof, said 
corrugating means comprising opposite sets 
of convergent forming bars or ribs, the ribs 
in one set meshing with those in the other 
set, said sets divided into two pairs for cor 
rugating the paper at successive stages, said 
paper-advancing means comprising devices 
which alternate with the pairs of corrugat 
ing devices, and power-driven peripherally 
grooved rolls to run upon said cylinder be 
tween the introductory side thereof and the 
crinkling element. 

29. The combination of means for longi 
tudinally corrugating paper or fabric, 
means for advancing the paper through the 
corrugating means, a cylinder, a crinkling 
element comprising means for obstructing 
the corrugated paper to crinkle it through 
out its corrugations transversely thereof, 
said corrugating means comprising opposite 

sets of convergent forming bars or ribs, the 
ribs in one set meshing with those in the 
other set, said sets divided into two pairs 
for corrugating the paper at successive 
stages, said paper-advancing means com 
prising devices which alternate with the 
pairs of corrugating devices, and power 
driven peripherally-grooved rolls to run 
upon said cylinder between the introductory 
side thereof and the crinkling element, said 
rolls being adjustable towards and from the 
cylinder. 

30. The combination of a grooved crink 
ling cylinder, a longitudinally corrugating 
element at the intake side of said cylinder, 
a crinkling element to co-operate with said 
cylinder, a power-driven pressure roll to 
run upon said cylinder in proximity to said 
crinkling element to co-operate in crushing 
the paper against or over the crinkling ele 
ment, said pressure roll having peripheral 
grooves to mesh with those in the main cyl 
inder, and having a soft rubber face, and a 
grooved power-driven feed-roll to run upon 
the cylinder between said roll and the in 
take side of the cylinder. 

31. The combination of a grooved crink 
ling cylinder, a longitudinally corrugating 
element at the intake side of said cylinder, a 
crinkling element to co-operate with said 
cylinder, and a power-driven pressure roll 
to run upon said cylinder in proximity to 
said crinkling element to co-operate in 
crushing the paper against or over the 
crinkling element, said pressure roll having 
peripheral grooves to mesh with those in 
the main cylinder, and having a soft rubber 
face, and being adjustable towards and 
away from the cylinder. . 

32. The combination of a grooved crink 
ling cylinder, a longitudinally corrugating 
element at the intake side of said cylinder, 
and a crinkling element to co-operate with 
said cylinder, said crinkling element com 
prising a power-driven roll and a doctor 
blade having its edge grooved to fit into the 
grooved surface of the cylinder, said doctor 
blade abrupt at its grooved edge to serve 
as an abutment for the paper, and curving 
concentrically with said roll and close 
thereto. 

33. In a crinkling machine, the combina 
tion with a cylinder or carrier, of a succes 
sion of pairs of co-operative corrugating or 
fluting devices between which the paper is 
led to said cylinder, to effect corrugation of 
the paper by successive operations, and a 
crinkling element co-operating with said 
cylinder, the paper-corrugating devices 
comprising pairs of rolls and a pair of cor 
rugating plates, one pair of rolls being at 
the delivery end of said pair of plates. 

34. In a crinkling machine, the combina 
tion with a cylinder or carrier, of a succes 
sion of pairs of co-operative corrugating or 
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fluting devices between which the paper is 
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led to said cylinder, to effect corrugation of 
the paper by successive operations, and a 
crinkling element co-operating with said 
cylinder, the paper-corrugating devices 
comprising pairs of corrugating plates, hay 
ing converging ribs and grooves, the ribs 
and grooves on the face of one pair of plates 
being substantially continuations of those 
on the next pair. . 

35. In a crinkling machine, the combina 
tion with a cylinder or carrier, of a succes sion of pairs of co-operative corrugating or 
fluting devices between which the paper is 
led to said cylinder, to effect corrugation of 
the paper by successive operations, and a 
crinkling element co-operating with said 
cylinder, the paper-corrugating devices 
comprising pairs of rolls and a pair of cor 
rugating plates, one pair of said rolls being 
at each end of said pair of plates, all of said 
rolls having grooved peripheries and the 
rolls in the second pair serving to deepen 
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the corrugations in the paper. 
36. In a crinkling machine, the combina 

tion with a cylinder or carrier, of a succes 
sion of pairs of co-operative corrugating or 
fluting devices between which the paper is 
led to said cylinder, to effect corrugation of 
the paper by successive operations, and a 
crinking element co-operating with said 
'cylinder, the paper-corrugating devices com: prising pairs of circumferentially-grooved 
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rolls and a pair, of corrugatting plates, one 
pair of said rolls being at the delivery end 
of the pair of plates, the grooves in the final 
pair of rolls being closer together than 
those in the first pair of rolls. 

37. In a crinkling machine, the combina 
tion with a cylinder or carrier, of a succes 
sion of pairs of co-operative corrugating or 
fluting devices between which the paper is 
led to said cylinder, to effect corrugation of 
the paper by successive operations, a 
crinking element co-operating with said 
cylinder, the paper-corrugating devices 
comprising a pair of rolls and a pair of 
corrugating plates, said rolls being at the 
delivery end of said pair of plates, and a 
pair of grooved rolls to advance the paper 
into the receiving end of the pair of plates. 

38. In a crinking machine, the combina 
?ion, with a peripherally-gr?oved main cyl. 
inder or carrier, and a crinkling element 
therefor, of a corrugatingelement compris 
ing a pair of co-operating plates having 
converging ribs and grooves, and a pair of 
peripherally-grooved rolls to advance the 
web to the intake end of said pair of plates. 

39. In a paper-crinkling machine, the 
combination with a grooved main cylinder 
or carrier and a crinkling element, of a 
paper-corrugating element comprising de 

a vices for effecting preliminary corrugation 
of the paper in successive steps, and paper 

7 

advancing elements alternating with said 
corrugating devices. 

40. The combination of three pairs of 
grooved power-driven rolls, the rolls in each 
pair intermeshing, and corrugating plates 
forming a succession and alternating with 
the pairs of rolls, the grooves in said plates 
converging. . . . 

41. The combination of three pairs of 
grooved power-driven rolls, the rolls in each 
pair intermeshing, corrugating plates, the 
grooves in the plates converging, a grooved 
crinkling drum or cylinder, and a crinkling 
element to co-operate there with. ?? 

42. The combination of three pairs of 
grooved power-driven rolls, the rolls in each 
pair intermeshing, corrugating plates, the 
grooves in the plates converging, and means 
being provided for effecting relative ad 
justment of the rolls in each pair towards 
and from each other. 

43. In a crinkling machine, the combina 
tion with a cylinder or carrier, of a succes 
sion of pairs of co-operative corrugating or 
fluting devices between which the paper is 
led to said cylinder, to effect corrugation of 
the paper by Successive operations, and a 
cirinkling element co-operating with saidi 
cylinder the paper-corrugating devices 
comprising pairs of rolls and a pair of cor 
rugating plates arranged between the pairs 
of rolis, 
44. The combination of a succession of 

pairs of co-operative corrugating or fiuting 
devices between which the paper is led, to 
effect corrugation of the paper by successive 
operations, comprising pairs of rolls and 
pairs of corrugating plates, one pair of said 
rolls being at the delivery end of each pair 
of plates. 

45. The combination of a succession of pairs of co-operative corrugating or fluting 
devices between which the paper is led, to 
effect corrugation of the paper by succes 
sive operations, comprising pairs of rolls 
and pairs of corrugating plates, one pair 
of said rolls being at the delivery end of 
each pair of plates, said plates having con 
verging ribs and grooves, the ribs and 
grooves on the face of one pair of plates 
being substantially continuations of those 
on the next pair. 

46. The combination of a succession of 
pairs of cooperative corrugating or fluting 
devices between which the paper is led, to 
effect corrugation of the paper by successive 
operations, comprising pairs of rolls and 
pairs of corrugating plates, One pair of said 
rolls being at the delivery end of each pair 
of plates, all of said rolls having grooved 
peripheries and the rolls in each pair serv 
ing to deepen the corrugations in the paper. 

47. The combination with a cylinder or 
carrier, of a succession of pairs of co-oper 
ative corrugating or fluting devices between 
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which the paper is led to said cylinder, to 
effect corrugation of the paper by Succes 
sive operations, the paper-corrugating de 
vices comprising pairs of circumferentially 
grooved rolls and pairs of corrugating 
plates, one pair of said rolls being at the 
delivery end of each pair of plates, the 

pair of rolls being 
closer together than those in the next pre 
ceding pair of rolls. 

48. The combination with a cylinder or 
carrier, of a succession of pairs of co-oper 
ative corrugating or fluting devices between 
which the paper is led to said cylinder, to 
effect corrugation of the paper by Succes 
sive operations, the paper-corrugating de 
vices comprising pairs of rolls and pairs of 
corrugating plates, one pair of said rolls 
being at the delivery end of each pair of 
plates, said plates having converging ribs 
and grooves, the ribs and grooves on the 
face of one pair of plates being substan 
tially continuations of those on the next 
pair, and the spacing of the rolls in each pair corresponding approximately with the 
spacing of the grooves at the adjacent de 
livery ends of the corresponding plates. 

49. The combination of a succession of 
pairs of co-operative corrugating or futing 
devices between which the paper is led, to 
effect corrugation of the paper by succes 
sive operations, comprising pairs of rolls 
and pairs of corrugating plates, one pair 
of said rolls being at the delivery end of 
each pair of plates, and a pair of grooved 
rolls to advance the paper into the receiv 
ing end of the first pair of plates. 

50. The combination of a corrugating elle 
ment comprising a pair of co-operating 
plates having, converging ribs, and grooves, 
a pair of peripherally-grooved rolls to ad 
vance the web to the intake end of said pair 
of plates, and an introductory roll over 
which the web runs to said grooved rolls, 
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said introductory roll tapering from its 
middle towards its ends. 

51. The combination with a grooved 
main cylinder or carrier, of a paper-corru 
gating element comprising a succession 
of devices for effecting preliminary corru 
gation of the paper in successive steps, and 
paper-advancing elements alternating with 
said corrugating devices. 

52. The combination of a paper-corrugat 
ing element comprising a succession of de 
vices for effecting preliminary corrugation 
of the paper in successive steps, paper 
advancing elements alternating with said 
corrugating devices, said paper-advancing 
elements in the form of grooved rolls; and 
a pair of grooved rolls being also mounted 
at the intake end of the first corrugating 
device. 

53. A paper-corrugating element com 
prising a succession of devices for effecting preliminary corrugation of the paper in 
successive steps, paper-advancing elements 
alternating with said corrugating devices, 
said paper-advancing elements in the form 
of grooved rolls; a pair of grooved rolls 
being also mounted at the intake end of 
the first corrugating device, and a roll over 
which the paper turns when advancing to 
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the rolls of Said advanced pair, said roli 
tapering from its middle towards its ends. 

54. A corrugating element comprising a 
graduated succession of devices whereby the 
corrugating operation is performed in Suc 
cessive stages or steps, each of Said corru 
gating devices having converging grooves 
and ribs which are substantially continu 
ations of the grooves and ribs in the other 
of said devices, each groove being of ta 
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pered form and more shallow at the intro 
ductory end than at the delivery end 
thereof. 
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