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This invention relates to a mechanism for cor 
rugating strips of material and forming the same 
into tubes. .- 
One object of the invention is to provide a cor 

rugating mechanism in which there is a mini 
mum of friction between the corrugating ele 
ments and the material being corrugated. 
A further object of the invention is to provide 

a mechanism in which the corrugating elements 
move forwardly with the material during the cor 
rugating operation. 
A further object of the invention is to provide 

a mechanism for corrugating a continuously mov 
ing strip of material in which the corrugating 
elements are arranged to effect a continuous re 
duction of width of the strip during the forming 
of the corrugations. - h- 
A further object of the invention is to provide 

a mechanism for corrugating a continuously mov 
ing strip of material in which the corrugations 
are formed by bending operations without draw 
ing or stretching the material. 
A further object of the invention is to provide 

a mechanism for corrugating a continuously mov 
ing Strip of material in which the corrugating ele 
nents and the strip of material move forwardly 
Substantially in unison. 
A further object of the invention is to provide 

Such a corrugating mechanism in which the cor 
rugating elements are rotatable about individual 
axes and have bodily movement in the direction 
of movement of the strip of material. 
A further object of the invention is to provide 

a corrugating mechanism comprising a plurality 
of longitudinal series of corrugating elements in 
Which each Series is adjustable with relation to 
the other series to vary the depth and lateral 
Spacing of the corrugations. 
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A further object of the invention is to provide 
a corrugating mechanism comprising a plurality 
of rigid members with which the corrugating 
elements are connected and which are adjustable 
With relation to the structure on which they are 
mounted and With relation one to the other. 
A further object of the invention is to provide 

Such a corrugating mechanism with simple, effi 
cient means for forming the corrugated strip 
into a spirally wound tube. 
A further object of the invention is to provide 

the tube forming mechanism. With means for 
moving the adjacent edges of the spiral strip 
to relative positions in which they may be united 
One with the other. 
A further object of the invention is to provide 

a combined corrugating mechanism and tube 
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2 
forming mechanism with means interposed be 
tween said mechanisms for perforating the cor 
rugated Strip. - ? -- 

Other objects of the invention may appear as 
the mechanism is described in detail. 
In the accompanying drawings Fig. 1 is a side 

elevation of a corrugating mechanism embody 
ing the invention, and partly broken away; Fig. 2 
is a plan view of such a mechanism; Fig. 3 is a 
transverse section taken on the line 3-3 of Fig. 1, 
partly in section; Fig. 4 is a transverse section 
taken on the line 4-4 of Fig. 1: Fig. 5 is a section 
taken on the line 5-5 of Fig. 3; Fig. 6 is a section 
taken on the line 6-6 of Fig. 5; Fig. 7 is a side 
elevation of the end portion of a modified form 
of corrugating unit; Figs. 8, 9, 10 and 11 are trans 
verse Sectional views of portions of corrugated 
Strips showing typical forms of corrugations; Fig. 
12 is a Section taken through a part of the cor 
rugating units showing another form of corrugat 
ing element; Fig. 13 is a plan view of a tube form 
ing mechanism and one end of the corrugating 
mechanism; Fig. 14 is a section taken on the line 
A 4-4 of Fig. 13; Fig. 15 is a detail view of the 
chain clamping device, showing the chain in sec 
tion; Fig. 16 is a section taken on the line 6-6 
of Fig. 13; and Fig. 17 is a section taken on the 
line - 7 of Fig. 13. 

In these drawings I have illustrated one em 
bodiment of my invention, together with certain 
minor modifications thereof, and have shown the 
Same as designed for corrugating a continuous 
Strip of material, but it is to be understood that 
the mechanism as a whole, as well as the several 
parts thereof, may take various forms and may 
be used for corrugating materials of various kinds 
and of various lengths, without departing from 
the Spirit of the invention. 
In the illustrated embodiment of the invention 

the Several parts of the mechanism are carried 
by a Supporting structure which is here shown 
aS comprising laterally spaced upright rear stand 
ards 28 and laterally spaced upright front 
standards 2, the several standards being rigidly 
mounted in fixed relation one to the other. 
Mounted between the upright rear standards 20 
is a pair of relatively short rear standards 22, 
and arranged between the front standards 2 is 
a pair of relatively short front standards 23, 
these two sets of standards being adapted to sup 
port the Various parts of the mechanism. Sup 
ported by and between the upright standards 20 
and 2 are a plurality of longitudinal series of 
upper corrugating elements 24 adapted to move 
forwardly with relation to the machine in engage 
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ment with the strip of material to be corrugated. 
Supported by and between the shorter front and 
rear standards 22 and 23 is a plurality of series 
of lower corrugating elements 25. Each Series 
of lower corrugating elements is arranged in a 
vertical plane extending between adjacent Series 
of upper corrugating elements 24, and extends 
upwardly between Said upper corrugatting ele 
ments 24 distances which increase progressively 
as the corrugating elements move forwardly, as 
shown in Fig. 1. The corrugating elements of 
each series are arranged close one to the other 
and are adapted to move from the rear end of 
the machine to the forward end thereof, in con 
tact with the flaterial to be corrugated and to 
be then returned to the rear end of the machine 
and again moved forwardly in engagement With 
the material. The corrugating elements of the 
several upper series move in fixed paths which 
converge forwardly, and likewise the Several 
series of lower corrugating elements converge 
forwardly in fixed paths substantially parallel 
With the paths of the upper Series of corrugating 
elements, as best shown in Fig. 2. The sheet of 
material to be corrugated, 26, is introduced in a 
substantially flat form between the upper and 
lower corrugating elements at the rear end of 
the machine and as it is moved forwardly in con 
tact with said corrugating elements the material 
is bent along longitudinal lines to form the cor 
rugations, as shown in Fig. 4, the corrugations 
increasing in depth as the sheet moves forwardly 
and the over all width of the strip being gradually 
and continuously reduced during such movement, 
thus the forming of the corrugations and the 
reduction in width of the strip are effected wholly 
by bending operations and without drawing or 
stretching the naterial which is being corrugated. 
The corrugating elements may be of any suit 

able character and may be movably supported 
in any Suitable manner. Preferably each corru 
gating element is rotatable about an axis trans 
Verse to the line of its bodily movement and as 
shown in FigS. 1 to 4 each corrugating element 
is in the form of a disk-like roller. In the present 
arrangement the upper Series of corrugatting ele 
ments are supported and guided by rigid men 
berS, or barS, ?? extending lengthwise of the 
machine and supported at the respective ends 
by cross bars, or shafts, 28 connected at their 
respective ends With the front and rear standards 
20 and 2. The lower series of corrugating ele 
ments are likewise supported on rigid members, 
or bars, 29 extending lengthwise of the machine 
and Supported at their ends on transverse bars, 
or Shafts 38, which are supported respectively on 
the front and rear upright standards 22 and 23. 
In this arrangement each series of corrugating 
elements or rollers is an endless series and the 
corrugating elements move forwardly between 
the sheet of material and inwardly facing sur 
faces of the respective upper and lower bars, that 
is, in engagement with downwardly facing sur 
faces of the upper bars and upwardly facing sur 
faces of the lower bars. These inwardly facing 
Surfaces, and in the present instance the bars as 
a whole, converge vertically toward the forward 
end of the machine so that the overlap between 
the upper and lower rollers increases as they 
approach the forward end of the machine. When 
the corrugations have been formed to their full 
depth the rollers are moved outwardly from the 
inner Surfaces of the respective bars onto the 
Outer Surfaces thereof thence rearwardly along 
the bars and again inwardly into engagement 
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4. 
with the inner surfaces of the respective bars. 
The corrugating rollers may be caused to thus 
travel about the respective bars in any suitable 
manner and as shown in Figs. 1 to 4 the Sheet 
to be corrugated is moved forwardly between the 
rollers and by its contact with the rollers causes 
the latter to move both about their individual 
axes and forwardly with the sheet, and after the 
rollers have passed the ends of the supporting 
bars the rollers which are in contact with the 
sheet and movable thereby press against the pre 
ceding rollers and cause the latter to move out 
wardly and about the respective bars. The sheet 
may be moved between the rollers in any suitable 
manner. In the present instance a pair of pinch 
rolls 3 are mounted adjacent the front end of 
the machine, shaped to correspond to the croSS 
Sectional shape of the corrugated sheet and 
driven in any suitable manner from a source of 
power so as to draw the sheet forwardly between 
the corrugating elements and thereby actuate the 
latter. Preferably the upper and lower surfaces 
of the bars are grooved as shown at 32 to form 
runways or guides in which the rollers may travel. 
When the rollers of the upper series are in con 
tact with the sheet these grooves prevent the tilt 
ing of the roll?ršas they move along the corruga 
tions. Any suitable means may be provided for 
guiding the rollers from their sheet engaging 
positions about the ends of the bars and length 
wise thereof and as here shown slotted or grooved 
guide members 33 are supported on the respec 
tive members, as by brackets 34, and each roller 
is provided with trunnions 35 adapted to extend 
into the slotted guides 33. The end portions of 
the guides are curved as shown at 36 and 37 to 
guide the rollers from sheet engaging position 
onto the outer edges of the respective bars and 
then again into engagement with the inner sur 
faces of the bars. - 
The sheet of material to be corrugated may be 

delivered to the machine in any suitable man 
ner. Preferably the sheet is of relatively great 
length and long continuous strips suitable for 
corrugation usually come in the form of rolls. 
As shown at 38 one of these rolls is mounted on 
and for rotation about a shaft 39 supported in 
the rear of the machine on upright standards, 
One of which is shown at 40, guard plates is be 
ing mounted on the shaft at the ends of the 
roll of material to prevent the axial distortion of 
the roll. The strip of material is led from the 
roll through a series of flattening or straighten 
ing rollers 42 and between guide rollers $3, ro 
tatable about vertical axes, to the corrugating 
elements. Arranged between the corrugating 
elements and the roll of strip material is a de 
Vice 44 by which the rear end of an exhausted 
roll of Strip material can be supported and the 
leading edge of another strip of material weided 
thereto, so that the second strip is pulled through 
the machine by the first strip. This device is 
of a well known character and need not be fur 
ther illustrated or described. 
Both the upper series and lower series of cor 

rugating elements and their supporting mem 
bers are adjustable to vary the lateral spacing 
of the corrugations and the depth thereof and, 
of course, additional series of elements and sup 
porting members may be provided when it is 
desired to increase the number of corrugations 
in the strip. These adjustments may be effected 
in any suitable manner and in the iliustrated 
construction the Shafts 28 and 30 extend through 
vertical slots 45 in the respective upright stand 
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ards and the end portions 46 thereof are pro 
vided with screw threaded openings to receive the 
threaded portions 47 of upright rotatable rods 48, 
the rotation of which will move the shaft ver 
tically with relation to the standards. The rods 
48 may be rotated in any suitable manner but 
preferably they are power operated and each 
pair of rods 48 is driven by a separate electric 
motor 49 the shaft of which is connected with 
one rod of one pair of rods by beveled gearing 
50 and is similarly connected to a transverse 
shaft 5 which in turn is connected with the 
other rod of that pair by beveled gearing 52. 
Thus the operation of the motor causes both 
ends of the shaft, 28 or 30, with which it is 
connected to move simultaneously and equal dis 
tances. In this manner the upper and lower cor 
rugating elements can be adjusted to vary the 
depth of the corrugations, to accommodate the 
same to materials of different thicknesses and 
for like purposes. Other means are provided 
whereby fine vertical adjustments of the cor 
rugating elements may be effected and the cor 
rugating elements of each series adjusted lat 
erally with relation to the other series of ele 
ments. As best shown in Fig. 6 each of the bars, 
27 and 29, is provided adjacent each end there 
of with a relatively large axial opening 53 in 
which a sleeve -54 is rotatably supported, the 
sleeve having an eccentric bore. 55 through which 
the shaft, 28 or 30, extends. The sleeve is nor 
mally secured to the shaft, as by a set Screw 56, 
and by releasing the sleeve and rotating the Same 
in the bar the latter may be very accurately ad 
justed vertically with relation to the Supporting 
structure and to the other bars. When the de 
sired adjustment has been effected the Set Screw 
is again tightened. Each end of each bar. Inay 
thus be adjusted vertically with relation to the 
other end thereof. The bar 27 is normally held 
against axial movement on the sleeve by collars 
57 mounted on the sleeve, and bearing against 

6 
of corrugating elements constitutes a sprocket 
chain adapted to be engaged by Sprocket Wheels, 
one of which is shown at 62 as mounted on a shaft 
63 which may be positively driven from any suit 
able source of power. This endless Series of cor 
rugating elements is supported on and moved 
lengthwise of a rigid member or bar 28a. With 
such a construction the several series of corrugat 

ling elements are arranged in the same relation as 
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the respective sides of the bar and rigidly se 
cured to the sleeve, as by set Screws 58. By re 
leasing the collars 57 the end of the bar and the 
collars may be shifted lengthwise of the sleeve 
to adjust the same with relation thereto or the 
sleeve and bar may be adjusted axially on the 
shaft 28 by loosening the set screw 56. In either 
event the end of the bar is moved laterally With 
relation to the other bars of that series. 
The sheet engaging surfaces of the corrugat 

ing elements may be of any suitable shape neces 

50 

sary to provide in the sheet a corrugation of the 
desired cross sectional shape. As here shown 
the corrugating rollers 24 and 25 have rounded 
or semi-circular contact surfaces and in opera 
tion form a corrugation V-shaped in cross sec 

55 

tion and having a curved portion at the apex 
thereof. By substituting other rollers having 
their peripheral surfaces of other shapes, corru 
gations of any suitable cross section may be 
formed and in Figs. 8 to 11 I have shown cross 
sections of portions of corrugated sheets in which 
the shapes of the corrugations are typical of 
the character of corrugations which can be 
formed. With the machine. . . 

In Fig. 7 there is Shown a modified form of cor 
rugating unit in which the corrugating elements 
are non-rotatable and are positively driven. As 
there shown the corrugating elements of each 
series comprises a plurality of blocks or plates 60. 
arranged edge to edge in an endless series and 
pivotally connected one to the other by links 6t, 
the links being so spaced that the endless series 
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are the several series of rotatable corrugating 
elements and receive between them the sheet to 
be corrugated in the same manner above de 
scribed. The operation is substantially the same 
except that the corrugating elements do not ro 
tate but the upper and lower corrugating elements 
grip the sheet to be corrugated between them 
as they move forwardly along the inner sides of 
the respective bars and thereby feed the sheet 
through the machine, instead of the sheet being 
pulled through the machine and serving to actu 
ate the corrugating elements, as above described. 
However, it is to be noted that in this arrange 
ment all the corrugating elementS of each cor 
rugating unit, or series of elements, that are in 
engagement with the sheet are also substantially 
in end to end engagement one with the other, 
with the sheet engaging surfaces on the corre 
Sponding sides of adjacent elements in line one 
with the other, and therefore the corrugating sur 
faces of each unit have bending, or folding, en 
gagement with the sheet throughout the effective 
length of the unit. Thus the corrugating surfaces 
of each corrugating unit are substantially con 
tinuous for the full effective length of the unit 
and the corrugations are gradually and continu 
ously deepened from zero depth to the final depth 
of the corrugation, and likewise the width of the 
sheet is gradually and continuously reduced from 
the initial flat width thereof to the final width 
of the fully corrugated sheet. Due to this con 
tinuous engagement of the corrugating surfaces 
with all parts of the corrugation which are in 
complete, corrugations are formed wholly by 
bending, or folding, the sheet, and the drawing, 
or stretching, of the sheet, which results from 
the usual step by step operation, is eliminated 
even more completely than by the traveling roll 
ers above described. Obviously the continuous 
corrugating surfaces may take various forms and 
it is not essential to the continuous forming oper 
ation that the corrugating surfaces shall move 
With the sheet. - 
The corrugating rollers may be of any suitable 

character and in Fig. 12 there is shown a frag 
mentary view of a roller type corrugating device 
in which the corrugating elements 64 are spheri 
cal in form and are seated in grooves in the inner 
edges of the respective bars 2a and 29d., These 
Spherical corrugating elements may be used in 
endleSS Series in the same manner as the disk 
like elements are used and may be guided about 
the inner and outer Surfaces of the respective 
Supporting bars in Substantially the same man 
ner as those rollers, the spherical lateral por 
tions of the corrugating elements extending into 
the Slotted guides in Such a manner as to be 
guided thereby. 

Corrugated strips or sheets are frequently uti 
lized in the manufacture of spirally wound tubing 
and I have included in the present mechanism a 
tube forming device which receives the corru 
gated sheet directly from the corrugating mecha 
nism, winds the same into a spiral tube and welds 
the joints of the tube. As shown in Figs. 13 to 16 
this device comprises a mandrel 65 extending 
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obliquely to the path of the corrugated sheet 66 
as the latter passes beyond the feeding out rolls 
3. The mandrel is rigidly supported at one end 
Only, as by an upright standard 6, at one side of 
the path of said strip of material, and the other 
end of the mandrel extends beyond the other side 
of the Strip 66 and is unsupported and unobstruct 
ed. So that the Strip may be Wound about the same 
to form the tube. A supporting member or 
bracket 68 is mounted at that side of the path of 
Said Strip which is adjacent the standard 6 and 
extends inwardly above the strip, in the present 
instance to a position above the apex of that cor 
rugation which is adjacent the mandrel support, 
as shown at 69. Supported by this bracket 68 are 
vertically spaced guide members 7 C and 7 ar 
ranged to receive the strip 66 between them. A 
flexible guide element, such as a chain 72, is con 
nected at one end with a fixed support above the 
mandi'el and near that edge of the Strip adjacent 
the mandrel support, in the present instance the 
chain is anchored on the forward edge of the 
upper guide member 70 and extends forwardly 
and downwardly therefrom to a position a Sub 
stantial distance below the mandrel, and then 
laterally and rearwardly toward the other side of 
the strip and then upwardly and forwardly and 
this end of the chain is firmly anchored in a posi 
tion beyond and spaced from that edge of the 
path of the strip 66 which is adjacent the unob 
structed end of the mandrel. Preferably the last 
mentioned end of the chain, while rigidly an 
chored, is adjustable lengthwise of the path of 
the strip. In the present instance the end of the 
chain is secured to a screw threaded member 73 
which extends through an apertured lug A on a 
fixed standard 75 and is retained thereon by a 
nut S. As the corrugated strip moves forwardly 
it passes beyond the guide members 7 and 
and engages the downwardly extending part of 
the chain 2 which deflects the same doWinWardly 
and laterally and causes that edge portion there 
of which is engaged by the chain to follow the 
chain and to be thus wound spirally about the 
mandrel 65. In the present instance the links 
of the chain 72 have mounted between then a 
series of rollers 77, the rollers having a peripheral 
shape corresponding approximately to the apex 
portion of the corrugation and adapted to re 
ceive the latter. Thus as the strip is forced along 
the chain, by the feeding rolls 3, the apex 69 of 
the corrugation, or other part of the edge por 
tion of the strip which is in contact With the 
chain, is caused to follow the chain so that the 
adjacent, edge of the strip, as it turns about the 
mandrel, is at all times spaced a uniform distance 
from the chain and as a spiral convolution of the 
strip approaches completion that edge thereof 
Which was originally adjacent the mandrel Sup 
port & is moved to a position beyond the oppo 
site edge of a succeeding portion of the strip 
and extends along and close to the last men 
tioned edge so as to form a section of a Spiral 
tube. A guide roller 8 mounted on a fixed but 
adjustable support 79 bears against the down 
Wardly extending portion of the apex of a cor 
rugation adjacent that edge of the strip opposite 
the mandrel support and thus causes that edge 
portion of the strip to move in proper relation to 
the first mentioned edge portion thereof. The in 
termediate portion of the chain. 2 is anchored 
to a fixed support arranged below the mandrel 
to retain the chain positively in a position to in 
part the proper initial spiral movement to the 
strip, the point at which the chain is anchored 
depending in part at least upon the diameter of 
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8 
the tube which is to be formed. The chain may 
be anchored in any suitable way but in the 
present instance there is mounted on a fixed Sup 
port below the mandrel a clamping device com 
prising relatively movable parts 80 adapted to re 
ceive a pair of links of the chain 72 between them 
and to be clamped tightly against the same by a 
bolt 3. There is usually more or less camber in 
a strip of material of this kind and as a result the 
adjacent edges of the Spirally wound portion of 
the strip and of that portion thereof which has 
not yet been Wound are not uniformly Spaced One 
from the other and are likely to be so displaced 
With relation one to the other that it is not pos 
sible to unite the same, by Welding or otherwise, 
so as to form a continuous tube. I have therefore 
provided a device by which the adjacent edges 
may be maintained in such relative positions that 
they can be united. As shown in Fig. 16 the de 
Vice comprises two pairs of rollers engaging re 
spectively the edge portions of the body of the 
strip 66 and of the spiral portion of the Strip, as 
shown at 66a. Each pair of rollers includes a 
lower roller 82 pressed upwardly against the edge 
portion of one part of the strip by a Spring 83 and 
an upper roller 84 engaging the upper surface of 
the edge portion of the strip 66 and adjustably 
connected with a fixed support, such as a later 
ally extending portion of the standard 75. In 
the present instance the rollers 84 are rotatably 
connected with yokes having screw threaded 
shanks 85 to extend through openings in the 
standard 75 and are movable vertically with re 
lation to the latter by nuts 86 and 8 mounted 
thereon. Thus by adjusting the rollers in ac 
cordance With variations in the camber of the 
strip the adjacent edge portions thereof can be 
maintained in Such positions that they may be 
United by welding. The Welding may be effected 
in any suitable manner, as by an electric Weld 
ing mechanism including an electrode 88, and the 
Welding may be continuous So that the con 
pleted tube moves lengthwise beyond the end of 
the mandrel and may be severed into lengths as 
desired. 

It is often desirable that spiral tubing of this 
type shall be provided with perforations in at 
least, One side thereof to permit drainage. Here 
tofore such perforations have been formed in 
the finished pipe or tubing and that procedure 
is slow and expensive. In the present mechanism 
I have provided means whereby the perforations 
may be formed in the corrugated Strip as it 
passes from the corrugating mechanism to the 
tube forming mechani Sm in a manner that in 
volves very little expense. For that purpose I 
have provided a series of cutting devices spaced 
acroSS the Width of the strip and adapted to 
form perforations therein at longitudinally 
Spaced intervals. As here shown each device 
COmprises an upper rotatable member 89 and 
a lower rotatable member 90, the members being 
mounted respectively on shafts 9 and 92 which 
may be driven from any suitable source of power 
Such as the Source from which the feeding out 
rolls 3 are driven. The upper member 89 is 
provided with a circumferential groove 93 and 
the lower member is provided with a plurality 
of radially extending cutting elements or fingers 
94 of an axial width just slightly less than the 
Width of the groove 93 in the member 89. As the 
corrugated Strip 66 moves between the members 
89 and 90 the member 89 rolls on the surface 
thereof and the perforating fingers 94 of the 
member 90 will successively engage the lower 
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transverse shaft, one group of elements having 
aligned holes at one end, sleeves rotatably ad 
justable in said holes in the respective elements, 
each sleeve having an eccentric bore through 
which said shaft extends, means for adjusting 
said shaft with respect to the other group, means 
for Securing said sleeves in rotatably adjusted 
position in the respective elements, means for 
Securing each sleeve in axially adjusted position 
On Said shaft, and corrugating elements mount 
ed. On said rigid elements to protrude beyond the 
opposed Surfaces of the rigid elements of the 
two groups. 

17. A forming machine comprising a support 
ing structure, two opposed groups of rigid ele 
ments supported on said structure in positions 
which converge toward One end of the machine, 
the elements of one group being staggered With 
respect to the elements of the other group, sep 
arate means for adjusting each element of one 
group with respect to the other group, means 
for separately adjusting each element of both 
groups with respect to the other elements of the 
respective group, and corrugating elements 
mounted on Said rigid elements to protrude be 
yond the opposed Surfaces of the rigid eleinents 
of the two groups. 

18. A forming machine Comprising a Support 
ing structure, two opposed groups of rigid ele 
ments Supported on Said structure in positions 
which converge toward one end of the machine, 
the elements of one group being staggered with 
respect to the elements of the other group, a 
transverse shaft at each end of each group, each 
group of elementS having aligned holes at each 
end, sleeves rotatably adjustable in Said holes in 
the respective elements, each sleeve having an 
eccentric bore through which the respective 
shafts extend, means for adjusting each shaft 
to vary the Spacing between groups at either end 
of the machine, means for securing each of said 
sleeves in rotatably adjusted position in the re 
spective elementS, and corrugating elements 
mounted on said rigid elements to protrude be 
yond the opposed Surfaces of the rigid elements 
of the two groups. 
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19. A forming machine comprising a support 
ing structure, two opposed groups of rigid ele 
ments supported on said structure in positions 
which converge toward one end of the machine, 
the elements of one group being staggered with 
respect to the elements of the other group, a 
transverse shaft at each end of each group, each 
group of elements having aligned holes at each 
end, sleeves rotatably adjustable in said holes 
in the respective elements, each sleeve having 
an eccentric bore through which the respective 
shafts extend, means for adjusting each shaft to 
vary the spacing between groups at either end 
of the machine, means for securing each of said 
sleeves in rotatably adjusted position in the re 
spective elements, means for securing each sleeve 
in axially adjusted position on Said respective 
shafts, and corrugating elements mounted on 
Said rigid elements to protrude beyond the op 
posed Surfaces of the rigid elements of the two 
grOup.S. 

JAMES E. FAY. 
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