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This invention generally relates to the art of making 
elongate tubes from thin web material such as paper, 
plastic and other sheet materials, and is particularly con 
cerned with an improved apparatus and method for auto 
matically making convolute tubes of much greater length 
than has been practicable on any prior apparatus of which 
We act aWare. 

Prior art apparatuses for making convolute paper tubes 
generally include means for drawing paper from a roll, 
then applying an adhesive to the paper and cutting the 
same into the desired length of the tube to be formed there- 2 
from. The paper is then moved longitudinally into en 
gagement with a longitudinally extending groove in one 
side of an elongate mandrel of a length greater than the 
cut paper, whereupon the mandrel is rotated to wind the 
paper thereon in convolute form. So-called slicker plates 
apply pressure against the paper as it is being wound on 
the mandrel to insure that tight adhesively interconnected 
convolutions are formed. Thereafter, the slicker plates 
are withdrawn from the tube and the tube is then stripped 
off the mandrel. 
Such prior art apparatuses or machines have served 

quite well in many respects but have had inherent limita 
tions with regard to the maximum length of convolute 
tube which could be wound thereon and, also, the longer 
a convolute tube, the more aggravated has been the prob 
lem of avoiding or compensating for relatively thick and 
thin areas in the paper and the resultant wall thickness of 
the tube being formed. Heretofore, it has been imprac 
ticable to produce convolute paper tubes of a length ex 
ceeding 90 inches, for example, primarily because man 
drels of the required relatively small diameter of as little 
as one and one-half inches could not be supported ade 
quately, especially during the recharging of the mandrel 
with a new sheet of paper and the simultaneous stripping 
of the previously wound tube from the mandrel, as will 
be further explained hereinafter. 

Longer convolute tubes have been wound by more ex 
pensive hand methods heretofore. However, the demand 
for convolute tubes of lengths up to and exceeding 200 
inches has currently increased due to the longer carpets 
and other types of floor coverings and fabrics currently 
being manufactured. It is also contemplated that asphalt 
impregnated convolute tubes of such long lengths will also 
become much in demand for use as underground sewer 
and waste water lines. Thus, it is highly desirable to 
manufacture such long tubes by relatively high speed pro 
duction machinery. 

It has long been customary to make tubes of consider 
able length by winding them in spiral form. Although 
spiral paper tubes have many uses, they are not satisfac 
tory for supporting carpeting and other pliable web ma 
terials which are formed into rolls of considerable length, 
because although a spiral tube has a greater crush resist 
ance or crush strength than a convolute tube, it does not 
have the "beam' strength of a convolute tube having the 
same length and wall thickness as the spiral tube. In 
other words, the convolute tube may be bent to a con 
siderable extent without breakage, because the grain of 
the paper extends lengthwise of the tube. On the other 
hand, a spiral tube can only be bent a relatively small 
amount before it will fracture or break, because the grain 
of the paper extends diagonally of the tube. 
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Thus, in order for a spirally wound paper tube to ade 

quately support a roll of carpeting of the maximum length 
and weight which could be adequately supported by a 
comparable convolute tube, a spiral tube would have to be 
of substantially greater wall thickness and/or of larger 
inside diameter than a comparable convolute tube, thus 
resulting in (a) higher cost in the manufacture thereof, (b) 
more paper being required per given length thereof, (c) 
more shipping weight, (d) more difficulty in handling, 
and (e) the breakage problem would still not be com 
pletely nullified to the extent that it is with a comparable 
convolute tube. 
The most critical period in the stripping of a convolute 

paper tube off a mandrel is that instant at which the strip 
per leaves the front free end of the mandrel. During 
the stripping operation, the stripper advances along, be 
neath and in engagement with the mandrel, and as the 
stripper approaches the free end of the mandrel, the 
prior art machines did not have the mandrel adequately 
supported adjacent its free end or at a medial portion 
thereof. Because of the length of the mandrel com 
pared to its diameter there would be some deflection or 
downward inclination of the unsupported free end of the 
mandrel as the tube was being stripped therefrom. 
Thus, as the stripper approached the free end of the 

mandrel, it would raise the mandrel momentarily until it 
would move beyond the free end thereof. Thereupon, 
the mandrel would suddenly be relieved of the support 
effected by the stripper and would drop to some extent, 
depending upon its own strength and rigidity, and this 
would vibrate the mandrel throughout its length or at least 
near its free end. This would cause the carriage, having 
the pins therein which advance the new sheet of paper, to 
also vibrate and would cause the paper to be vibrated, 
thus increasing the size of the holes in the paper which 
were formed by the advancing pins and also causing the 
paper to become wrinkled, distorted and/or misalined with 
respect to the mandrel. In some instances, even a por 
tion of the paper would be entirely withdrawn from the 
longitudinal groove in the mandrel. 

It is apparent that, the longer the mandrel, the more 
pronounced would be the deflection and vibration of the 
free end thereof each time it is released. Thus, it can be 
seen that the problems pointed out above become much 
more critical when a 200-inch or longer mandrel is to be 
used as compared to the prior art mandrels which could 
not exceed 96 inches, to our knowledge, unless they were 
materially increased in diameter. 

It should also be pointed out that, without adequate 
Support, the mandrel will bow or sag and impede or 
prevent the movement of the tube longitudinally thereof. 
This will further impede the movement of the paper 
longitudinally along said groove, and it will cause the 
paper to be taken up unevenly by the mandrel. If the 
movement of the paper along the groove in the mandrel 
becomes obstructed, this may tear or wrinkle the paper 
to such extent that the corresponding cycle in the oper 
ation of the machine would be interrupted, thus requir 
ing that the machine be stopped, the unused sheet of 
paper be removed from the machine and the partially 
stripped tube be manually removed from the machine. 
Since the paper is necessarily coated with a wet glue and 
the previously formed tube also has a glue coated sur 
face engaging the mandrel, any undue delay in the cycling 
of the machine will cause the tube to adhere so tightly to 
the mandrel that it cannot be removed without cutting 
the same into small fragments, after which the mandrel 
has to be thoroughly washed to remove residue paper 
and glue from the mandrel. 

Also, if the opposed front and rear end edges of the 
paper are not positioned in perpendicular relationship 
to the longitudinal axis of the mandrel at the start of 
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each winding operation, the ends of successive layers 
or convolutions of the paper being wound will not be 
properly alined and will result in one end of the tube 
being externally tapered and the other end of the tube 
being internally tapered. Not only would this require 
that the ends of the tubes be cut away following the strip 
ping operation, but if the externally tapered end of the 
tube happens to be at the rear end thereof, the stripper 
would then merely ride over the tube without pushing 
the same off the mandrel. Thus, the succeeding sheet 
of paper being advanced in fixed spaced relation to the 
movement of the stripper would then be pulled into en 
gagement with the end of the previously formed tube 
and would become badly torn and wrinkled, thus com 
pletely jamming the machine and requiring that the 
machine be cleaned and reconditioned in the manner set 
forth above. 

It is therefore an object of this invention to provide 
an improved method and apparatus for supporting the 
mandrel of a convolute tube winding machine of the 
character described, particularly during insertion of one 
edge of each successive sheet of paper or other sheet 
material in the longitudinal groove in one side of the 
mandrel and during the simultaneous stripping of each 
successive tube forwardly off the free end of the man 
drel, and wherein a stripper engages and applies an un 
interrupted force against the rear end of the tube and 
longitudinally of the mandrel while the tube and man 
drel are positively supported at a medial portion thereof 
or at a plurality of points spaced longitudinally of the 
mandrel. The tube is successively released as its rear 
end approaches each Such point of Support, and a medial 
portion of the 1mandrel is positively supported imme 
diately following movement of the rear end of the cor 
responding tube and the stripper therebeyond, thus main 
taining the mandrel substantially straight throughout its 
length so that the convolute tube is readily stripped off 
the same regardless of the length of the mandrel or the 
tube previously wound thereon. 

It is another object of this invention to proivde appa 
ratus, operating in conjunction with a sheet advancing 
and tube stripping means, to adequately support the 
mandrel not only during the winding of the sheet ma 
terial thereon, but during uninterrupted movement of 
the stripper means from adjacent the permanently jour 
naled end of the mandrel to the other or free end thereof 
to prevent distortion and vibration of the mandrel and 
thereby insure that the succeeding tube will be properly 
wound. 

It is another object of this invention to provide an 
improved mandrel supporting means of the character 
described which includes a plurality of longitudinally 
spaced supports in the form of rollers which are normally 
spaced below the mandrel along the length thereof, the 
majority of such rollers being so operated that they 
move into a position in predetermined spaced relation 
to the mandrel following the winding of the convolute 
tube thereon so that they engage and support the tube 
then on the mandrel and, as the stripper element moves 
from adjacent the permanently journaled end of the man 
drel toward the free end thereof, the said majority of 
the rollers progressively withdraw from engagement with 
the tube as the stripper approaches the same so that the 
stripper may move thereby. As the stripper moves a 
predetermined distance along the mandrel in the strip 
ping operation, at least one of the rollers moves upwardly 
subsequent to the movement of the stripper thereby and 
engages a medial portion of the mandrel to thus sup 
port the same as the tube is stripped off the remaining 
portion of the mandrel and a succeeding length of sheet 
material is moved into winding position. 

It can thus be seen that the support rollers, both those 
which support the tube during the ejection or stripping 
thereof, and that roller which supports the mandrel at 
the time of the withdrawing of the first-mentioned tube, 
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4. 
keep the mandrel straight throughout its length and there 
by prevent undue vibration of the mandrel at the critical 
time that the stripper passes beyond the free front end 
thereof. 
To assist in supporting the paper tube and the mandrel 

during the stripping of the paper tube from the man 
drel, and to also insure that the convolutions of paper 
are tightly adhesively interconnected and that the paper 
tube is of uniform thickness throughout the periphery 
thereof, it is another object of this invention to provide 
improved slicker bars, there being a plurality of sets 
or pairs of upper slicker bars arranged in series above the 
mandrel and a plurality of lower sets or pairs of slicker 
bars arranged in series beneath the mandrel. Each set 
of slicker bars includes two elongate rods or bars mounted 
on a pivoted cradle so they will seek their own positions 
when moved into engagement with the periphery of the 
mandrel and when engaged by the material being Wound. 
Also, the slicker bars are staggered at the junctures 
thereof, so that adjacent slicker bars are disposed in 
overlapping relationship, thus obviating the occurrence 
of uneven places in the paper being wound in the form 
ing of the tube. Means are provided for moving all the 
sets of slicker bars out of engagement with the tube then 
on the mandrel preceding the stripping of the tube off 
the mandrel and, as the stripper moves in the tube strip 
ping operation, the lower sets of slicker bars successively 
yieldably engage the mandrel to assist in supporting the 
same as the stripper bar moves therebeyond. 
Some of the objects of the invention having been 

stated, other objects will appear as the description pro 
ceeds, when taken in connection with the accompanying 
drawings, in which: 
FIGURE 1 is a somewhat schematic top plan view of 

the convolute tube winding machine with the stripper in 
its rearmost, retracted, position and wherein apparatus 
of the present invention is shown schematically in asso 
ciation with the mandrel; 
FIGURE 2 is a side elevation of the machine looking 

up at the lower side of FIGURE 1; 
FIGURE 3 is an enlarged top plan view similar to 

the right-hand portion of FIGURE 1, but showing the 
various parts more in detail with the wiper or stripper 
in fully ejected or extended position; 
FIGURE 4 is an enlarged front end or discharge end 

view of the machine looking at the right-hand side of 
FIGURE 3 with the various movable parts of the ma 
chine shown in the position occupied thereby during the 
winding operation; 
FIGURES 5, 5-A and 5-B are, collectively, a longi 

tudinal vertical sectional view taken substantially along 
line X-X adjacent the mandrel, in FIGURE 3, showing 
the arrangement of the cams for controlling the opera 
tion of the slicker bars and the corresponding tube and 
mandrel support rollers of the present invention, but 
wherein the slicker bars, supporting rollers and stripper 
occupy the positions at which the stripping operation 
commences and following the tube winding operation; 
FIGURE 6 is a fragmentary vertical sectional view 

taken substantially along line 6-6 in FIGURE 5 show 
ing the relative positions occupied by the corresponding 
upper and lower sets of slicker bars and the stripper or 
wiper element during the stripping of the completed tube 
from the mandrel; 
FIGURE 7 is a fragmentary vertical sectional view 

taken substantially along line 7-7 in FIGURE 5 show 
ing one of the cams for controlling the slicker bars of the 
upper pressure applying units, all of the upper sets of 
slicker bars being controlled by identical cams and being 
operable in unison; 
FIGURE 8 is a fragmentary vertical sectional view 

taken substantially along line 8-8 in FIGURE 5 and 
showing the can for controlling the first lower pressure 
applying unit or set of lower slicker bars; 
FIGURE 9 is a fragmentary vertical sectional view 
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taken substantially along line 9-9 in FIGURE 5 show 
ing the cam for controlling the operation of the first of 
the tube mandrel support rollers; 
FIGURES 10, 11, 12 and 13 are views similar to 

FIGURE 8 showing the cams for controlling the second, 
third, fourth and fifth sets of lower slicker bars in the 
series; 
FIGURES 14, 15, 16 and 17 are fragmentary vertical 

sectional views similar to FIGURE 9, but being taken 
substantially along lines 14-14, 15-15, 6-16 and 
7-57 in FIGURES 5, 5-A and 5-B, and illustrating 

the cams for sequentially operating the remaining four 
tube and mandrel support rollers in the series; 
FIGURE 18 is a fragmentary elevation of parts adja 

cent the front portion of the mandrel and being taken 
substantially along line 18-18 in FIGURE 4; 
FIGURE 19 is an enlarged transverse vertical sectional 

view taken substantially along line 19-19 in FIGURE 
5-A showing the carriage for the paper feeding mech 
anism, and corresponding upper and lower sets of slicker 
bars and, more importantly, showing the support roller 
which engages a medial portion of the mandrel upon 
the convolute tube and stripper moving beyond the sup 
port roller in the course of the stripping operation; 
FIGURE 20 is a fragmentary vertical sectional view 

taken substantially along line 20-20 in FIGURE 18, 
with the convolute tube removed from the mandrel and 
showing how the corresponding upper set of slicker bars 
may be swung away from above the mandrel to facilitate 
repairing, adjusting and/or cleaning the mandrel and 
adjacent parts of the machine. 

Referring more specifically to the drawings and to 
FIGURES 1 and 2, in particular, it will be observed that 
the paper or other sheet material S is drawn from a roll 
19 or other suitable source of supply and then is gen 
erally passed through a suitable skiving mechanism gen 
erally designated at 11. The skiving mechanism gen 
erally includes two or more skiving heads 12 which 
operate in a conventional manner to taper or bevel 
opposed edges of the paper S. 
The sheet material S is then drawn through a suitable 

gluing and cutting station generally designated at 13 
which functions in a well-known manner to apply a 
Suitable adhesive material to the upper surface of the 
paper S and to sever the same upon the paper being 
advanced through the gluing station a predetermined 
distance by usual means, not shown, associated with the 
gluing and cutting station 3. Thereafter, the cut sheets 
S are advanced, by means of paper advancing pins, to 
the mandrel of a convolute tube winding machine broadly 
designated at 14. The method and apparatus of the 
present invention will be described in their preferred 
embodiments in conjunction with a convolute tube wind 
ing machine which, with the exception of the novel 
features of the present invention, is constructed and 
operated in a manner generally known to those familiar 
with the art. Therefore, only so much of the machine 
i4 will be described as is deemed necessary to a clear understanding of the present invention. 
As heretofore stated, the gluing and cutting station 13 

has means for advancing predetermined lengths of paper 
S and cutting the paper into such lengths in accordance 
with the length of the tube to be formed therefrom. As 
the paper is advanced by the gluing and cutting station 
is, it is then coated with wet glue and passes onto a 
platform formed from a plurality of longitudinally ex 
tending and laterally spaced wires 15, whose rear ends 
are suitably connected to the frame of the gluing and 
Cutting station i3 and whose front portions extend over 
a transverse bar 16 (FIGURES3 and 4) and then extend 
downwardly and are connected to a transverse frame 
member 7 by means of suitable turnbuckles 20. 
The transverse bar 15 is suitably supported by upright 

bridging members 22 (FIGURES 3 and 4) carried by 
frame member 17. Member 17 is a form of cantilever, 
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6 
having its right-hand end in FIGURE 4 suitably secured 
to a relatively narrow upright end frame member 23 
which is a part of a frame broadly designated at 24. 
Frame 24 includes longitudinally extending, laterally 
spaced, lower frame members 25 and an upper main 
platform 26 having flanges 27 on opposite sides there 
of (FIGURE 6). It will be observed in FIGURE 5-B 
that the front ends of frame members 25, 26 are suit 
ably secured to front frame member 23. The rear por 
tions of members 25, 26 are carried by the frame of the 
gluing and cutting station 13 (FIGURES 1 and 2). 
Medial portions of the frame members 25 and main 

platform 26 are also connected to a housing of a driving 
mechanism broadly designated at 30 which has conven 
tional means therein, not shown, for imparting continu 
ous rotation to a longitudinally extending cam shaft 31 
(FIGURES 4-17) and a feed carriage drive shaft 32 
(FIGURES 2, 6 and 19). Cam shaft 3 is journaled 
in bearings 31a carried by frame 24 and spaced beneath 
platform 26. 
The driving mechanism 36 also imparts intermittent 

rotation to a longitudinally extending mandrel 33 spaced 
above platform 26 and having its axis on substantially 
the same level as the paper supporting wires 5. The 
mandrel 33 has a permanently supported or journaled 
rear end 34 and an intermittently supported or periodi 
cally supported front or free end 35. The drive mecha 
nism 39 is so constructed as to periodically or inter 
mittently impart a predetermined number of revolutions 
to mandrel 33, say twelve revolutions, at the termina 
tion of which a longitudinally extending slot or groove 
36 formed in one side of the mandrel 33 (FIGURES 5, 
6 and 19) is alined with a corresponding slot 37 in one 
wall of the housing of driving mechanism 30 (FIGURE 
5). The slots 36, 37 are then alined with and face 
inwardly toward the path of travel of the paper or sheet 
material S as it is advanced by means to be presently 
described to thereby insure that the paper is wound up 
by the subsequently rotated mandrel 33. 
As best shown in FIGURE 2, the carriage drive shaft 

32 has a sprocket wheel 40 fixed thereon which is en 
gaged by an endless sprocket chain 4. Sprocket chain 
41 also engages and passes outwardly of a sprocket wheel 
42 (FIGURE 6) spaced above sprocket wheel 40 and 
a pair of sprocket wheels 43, 44 (FIGURES 2 and 4) 
which are spaced a substantial distance forwardly of 
sprocket wheels 40, 42 and are disposed on substantially 
the same level as sprocket wheels 40, 42, respectively. 
The sprocket wheels 42, 43, 44 are suitably journaled on 
the left-hand side of frame 24 in FIGURES 4, 6 and 19. 

Endless sprocket chain 41 imparts longitudinal, recip 
rocatory movement to the elongate substantially rec 
tangular carriage broadly designated at 45 (FIGURES 
2, 4, 6 and 19) which is conventional and includes a 
plurality of longitudinally spaced upright frame mem 
bers 46 whose upper and lower ends are suitably inter 
connected by respective longitudinal frame members 47, 
48. The upright frame members 46 each has a guide 
block 52 fixed thereto which engages and is suspended 
on a longitudinally extending track or bar 53 suitably 
Supported by the frame 24 and spaced above the upper 
run of the endless sprocket chain 41. The lower por 
tion of each upright frame member 46 of carriage 45 
also has a guide block 54 extending inwardly therefrom 
and provided with a pair of rollers 55 on the upper sur 
face thereof which straddle a track or bar 56 suitably 
Secured to the frame 24 and extending parallel to the 
upper track 53. The lower track 56 is disposed below 
the level of the lower run of sprocket chain 41. 

In order to transmit longitudinal reciprocatory move 
ment to the carriage 45 from the endless sprocket chain 
41, one of the links of sprocket chain 41 has an aux 
iliary carriage or follower carrier 60 pivotally connected 
thereto, as at 61 (FIGURE 19). Opposed front and 
rear portions of follower carrier 60 have upright bosses 
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62 thereon which are mounted for vertical sliding move 
ment on upright shafts or guide rods 63 extending be 
tween and suitably secured to the upper and lower frame 
members 47, 48 of main carriage 45. 

It is thus seen that, assuming that the sprocket chain 
41 moves in a clockwise direction in FIGURE 2, the 
carriage 45 moves forwardly with the upper run of 
sprocket chain 41 and moves rearwardly with the lower 
run of sprocket chain and, at the ends of the forward 
and rearward strokes of the carriage 45, the upright por 
tions of sprocket chain 4 between the respective pairs 
of sprocket wheels 43, 44 and 40, 42 impart downward 
and upward movement, respectively, to the follower car 
rier 60. 
The flanged front and rear portions of follower car 

rier 60 each has a follower or roller 65 thereon which 
engages an irregularly shaped rockable cam or track 66 
which extends upwardly and is fixed to a rocker shaft 
67 extending longitudinally of the machine 14 and ad 
jacent which a similar rocket shaft 63 is positioned. The 
rocker shafts 67, 68 are parts of the sheet advancing 
means and are movable with carriage 45. The rocker 
shafts 67, 68 are journaled in bearing brackets 72 which 
extend downwardly and inwardly at an angle and are 
each adjustably secured on a block 73 fixed to the upper 
longitudinally extending frame member 47 of carriage 
45. It will be observed in FIGURE 3 that four of the 
bearing brackets 72 are provided for supporting the 
rocker shafts 67, 68. 

It is apparent, by referring to FIGURES 4 and 6, that : 
the cam tracks 66 are so formed as to rock or oscillate 
the shaft 67 about its axis with vertical movement of 
the followers 65 and follower carrier 60 in the manner 
heretofore described. Accordingly, in order that rocker 
shaft 68 oscillates with, but in the opposite direction 
from, shaft 67, the shafts 67, 68 have intermeshing 
gears 75, 76 fixed on the front and rear portions thereof 
adjacent the foremost and rearmost bearing brackets 72 
(FIGURE 3). 
The rocker shafts 67, 68 have respective groups of 

longitudinally spaced crank arms 80, 81 fixed there in 
which also are parts of the paper or sheet advancing, 
feeding or conveying means, and which have respective 
longitudinally extending shafts 82, 83 fixed in the distal 
ends thereof. It will be observed in FIGURES 4, 6 and 
19 that the crank arms 80 extend in the opposite direc 
tion from crank arms 81 and the shafts 82, 83 have 
respective coilers 84, 85 fixed thereon upwardly from 
which pins or paper piercing elements 86 project. 

It will also be observed in FIGURES 4 and 6, for ex 
ample, that the cam track 66 is so formed that, when 
the cam followers 65 occupy lowermost position, the 
crank arms 80, 81 extend downwardly at an angle from 
the respective shafts 67, 68 so that the pins 86 carried 
thereby are spaced substantially below the level of the 
upper surfaces of the wires 15. Conversely, when foll 
lower carrier 60 moves upwardly from the position of 
FIGURE 4 to that of FIGURE 6, the followers 25 rock 
the cam tracks 66 inwardly or in a counterclockwise di 
rection to move the free ends of the crank arms 80, 81 
upwardly to thus move the corresponding pins 86 up 
Wardly so that they project above the level of the wires 
15. Of course, if paper or other sheet material S is then 
resting upon the wires, the pins will penetrate the paper. 
By referring to FIGURE 2, it is apparent that the fol 

lower carrier 60 only moves upwardly when the carriage 
45 occupies rearmost position, and it follows, therefore, 
that the paper is penetrated by the pins 86 and is then 
advanced as the carriage 45 moves forwardly with the 
upper run of chain 41. In so doing, one side edge por 
tion of the paper is alined with and moved along the 
slot 36 in the then stationary mandrel 33. 
At the same time that the paper or sheet material S 

is advanced from the position of FIGURE 2 to that of 
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the mandrel 33 is stripped therefrom by a stripper means 
embodied in a wiper or stripper 90 which is in the form 
of an arm fixed to the foremost portion of the shaft 82 
carried by the crank arms 80 heretofore described. In 
this connection, it will be observed in FIGURE 3 that 
shaft 32 extends forwardly a substantial distance beyond 
shaft 83 and a substantial distance beyond the foremost 
pins 86 and the leading edge of the sheet of paper S. 
This insures that the stripping of a completed tube from 
the mandrel 33 does not interfere with the positioning of 
a succeeding sheet in alinement with the mandrel 33 
preparatory to the winding of a succeeding tube on the 
mandrel. 
The wiper or stripper 90 has an arcuate, substantially 

semi-circular, concave, tube-engaging portion 91 on the 
free end thereof which is spaced substantially below the 
level of the mandrel 33 during rearward movement of 
carriage 45 (see FIGURE 4), but which is moved up 
wardly at the end of each rearward stroke of the car 
riage 45 and into close proximity to or against the 
mandrel 33 adjacent the permanently journaled end 34 
thereof, as shown in FIGURE 5. Thus, with the next 
succeeding forward stroke of carriage 45, the free end 
91 of wiper or stripper 90 engages the rear end of the 
tube T then completely wound on the mandrel 33 and 
pushes the tube off the free end of the mandrel 33. The 
movement of stripper 90 is uninterrupted throughout the 
stripping operation. Portion 9 of stripper 90 is pref 
erably formed of or coated with plastic material, such 
as nylon. 
As is conventional, the end 35 of mandrel 33 is suit 

ably supported for rotation during the winding of the 
paper S around the mandrel 33, as by a bearing block 
95 (FIGURE 4). Bearing block 95 is open at its upper 
portion so that it may move downwardly away from the 
then free end 35 of mandrel 33 so as to be positioned 
out of the path of the tube when the same is being 
stripped from the mandrel 33 in the manner hertofore 
described. 

In this instance, the bearing block 95 for the free end 
of mandrel 33 is fixed on a crank 96 which extends out 
Wardly, away from the wires 15, and is fixed on a shaft 
97 journaled in a standard 100. Standard 100 is fixed 
to the platform 26 of frame 24, Shaft 97 has a crank 
10 fixed thereon to which the upper end of a connecting 
rod 102 is pivotally connected. 
The lower end of connecting rod 102 has a forked 

portion thereon which straddles crank shaft 31 and has 
a cam follower 103 thereon. Cam follower 103 engages 
an irregularly shaped groove 104 in one face of a cam 
wheel 105 fixed on camshaft 31 (FIGURES 4 and 5-B). 
From the foregoing, it is apparent that the free end 35 

of mandrel 33 is not supported during the tube stripping 
operation. It is not important that a similar mandrel is 
supported along any portion of its length on conven 
tional machines, because of the fact that the tubes and 
mandrel are relatively short. However, in order to form 
tubes of the length contemplated, which length may be 
twice or more than twice the length of tubes which have 
been formed on prior art convolute tube winding ma 
chines, it is necessary that means are provided, as em 
bodied in the present invention, for supporting the tube 
and the mandrel during the stripping of the tube there 
from so the tube and the mandrel, and the groove 36 
therein, are maintained sufficiently straight to insure that 
the paper is readily guided along and maintained par 
tially within said groove and so that the mandrel does 
not impede the movement of the tube therealong for 
reasons heretofore described. Also, even though opposed 
ends of the mandrel are satisfactorily supported during 
each winding operation, it is desirable that the mandrel is 
further supported, to some extent, while the paper is 
being Wound on the mandrel, so that the medial portion 
of the mandrel does not sag or bow to such extent as 

FIGURE 3, for example, the previously wound tube on 75 to cause the paper to be wound more tightly about the 
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medial portion of the mandrel than at opposed end por 
tions thereof. The novel slicker bar construction of the 
present invention will now be described, since it, in part, 
yieldably supports the mandrel and the tube, during both 
the winding and stripping operations, and operates in 
conjunction with the novel more rigid tube and mandrel 
supporting means to be later described. 
Upper Pressure Applying Units for Tube and Mandrel 

Heretofore, conventional convolute tube winding ma 
chines have been equipped with so-called flat slicker 
plates, there having been one upper slicker plate or bar 
and one lower slicker plate or bar, which moved from 
positions spaced from the mandrel to positions such as 
to apply pressure along a substantially straight line at 
each of the upper and lower portions of the tube during 
the winding of the same. Here again, such plates might 
operate satisfactorily in the formation of relatively short 
paper tubes. However, when slicker plates of this type 
are used in the manufacture of relatively long tubes, 
it has been found that pressure has not been applied 
uniformly throughout their lengths and air bubbles are 
created between the successive convolutions of tubular 
or sheet material to such extent as to result in loose 
portions of the paper along the length of the tube being 
formed, thus resulting in an inferior product. 

In lieu of the prior art type of slicker plates, there is 
provided in the present invention improved pressure ap 
plying means for applying pressure to the paper toward 
the mandrel during the winding operation which is em 
bodied in a plurality of longitudinally disposed pairs or 
sets of laterally spaced slicker bars. Each pair or set of 
upper and lower slicker bars is mounted on an individual 
cradle so that they will seek their position to apply uni 
form pressure to the tube and mandrel at spaced points 
along its periphery and throughout its length during the 
winding operation, each of these spaced points being 
very narrow and thereby concentrating the pressure ap 
plied by the slicker bars. 

In its preferred embodiment, as shown herein, each 
pressure applying unit includes two slicker bars and there 
are five sets of upper slicker bars and five sets of lower 
slicker bars. With the exception of the cam wheels which 
control the positions of the slicker bars, all the lower 
preSSure applying units are identical to each other or sub 
stantially the same and all of the upper pressure applying 
units or sets of slicker bars are substantially the same. 

Accordingly, the upper pressure applying units are 
generally designated at A, B, C, D, E, and the lower pres 
sure applying units are designated at A-E reading from 
the rearmost to the foremost units, respectively (FEG 
URES5, 5-A and 5-B). Since all of the upper pressure 
applying units may be identical, only the front upper pres 
sure applying unit E will be described in detail and like 
parts associated with the other pressure applying units 
A-D will bear the same reference characters with the ex 
ception of the cams which operate the slicker bars. How 
ever, all the cams associated with the upper pressure ap 
plying units A-E will bear the same reference characters 
with the letter A, B, C, D or E applied thereto to corre 
spond with the corresponding upper pressure slicker bars. 
The lower pressure applying units or sets of slicker bars 
shall also be described in a like manner in order to avoid 
repetitive description. 

Each upper pressure aplying unit includes two sub 
stantially parallel, laterally spaced slicker bars 11, 12 
which are in the form of round rods suitably secured to 
and projecting downwardly from a plurality of cradle 
blocks, there being three such cradle blocks 113, 4, 15 
provided for each pair of upper slicker bars 111, 12 
(FIGURES 5, 5-A, 5-B and 18). Each of the cradle 
blocks 13, 114, 115, at a point approximately midway be 
tween and above the corresponding slicker bars 1, 12, 
is pivotally connected to the inner end of a corresponding 
crank arm 16. 
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In this instance, the two outside crank arms 116 of 

each pressure applying means A-E have the correspond 
ing cradle blocks pivotally connected thereto by means 
of studs or shafts 117, each of which is fixed to the corre 
sponding arm 116 and loosely penetrates the correspond 
ing block 13 or 5, as the case may be. The enlarged 
head of each stud 117 has one end of a torsion spring 120 
connected thereto. The torsion spring 120 is coiled about 
the corresponding stud i7 and its other end is connected 
to the corresponding cradle block 13 or 115 so as to 
normally urge the corresponding slicker bars 11, 312 
and cradle blocks 13, 4, 115 in a counterclockwise di 
rection in FIGURES 6 and 19. This counterclockwise 
movement is limited by engagement of the outermost 
slicker bar 11 with the lower surfaces of the correspond 
ing crank arms 116. 
The outer portions of the crank arms 116 associated 

with each upper pressure applying unit are pivotally 
mounted on a shaft 22 journaled in a corresponding pair 
of bearing stands or standards 123, 124 (FIGURES 5, 
5-A, 5-B, 6, 18, 19 and 20). In order that the slicker bars 
is, 112 of each set may yieldably engage the mandrel 
and the tube during the winding thereof about the mandrel 
33, the shaft i22 of each pressure applying unit has a plu 
rality of pressure brackets 125 adjustably secured thereon, 
there being one of the brackets 25 adjacent each crank 
arm 6. 

In FIGURES 6, 18 and 19, each pressure bracket 25 
has a portion 126 which overlies the corresponding crank 
arm 1:6 and is threadedly penetrated by an adjustment 
screw 130 having a spring seat A31 on its lower end which 
engages the upper end of a compression spring 132. 
The lower end of each compression spring bears against 
the corresponding crank arm 116. Each set screw 39 
is locked in the desired adjusted position by a lock nut 
i33. Each pressure bracket 125 also has an abutment 
134 thereon (FIGURES 6 and 19) against which crank 
arms 16 are normally urged by springs 132. Abutments 
134 may move downwardly away from crank arms 6 
when slicker bars 111, 112 are lowered to engage man 
drel 33. 

In addition to the three crank arms 13, 14, 15, each 
shaft 22 also has a relatively short crank arm 35 (FIG 
URES 18 and 20) loosely mounted thereon. It will be 
observed in FIGURE 20 that the end of crank arm 35 
opposite from shaft 122 has a cuff member 136 journaled 
thereon which is loosely penetrated by the upper end of an 
extensibly adjustable link or connecting rod 48. 
The connecting rods 140 extend downwardly, and loose 

ly penetrate the platform 26, and each has a yoke member 
142 on the lower end thereof which straddles the cam 
shaft 3i as shown in FIGURES5, 5-A, 5-B and 7. Each 
yoke member 142 has a cam follower 143 on one side 
thereof which engages in an irregularly shaped cam 
groove 44 (FIGURE 7) formed in one face of a corre 
sponding cam wheel, there being five such cam wheels 
and each of them bearing the reference character 45 
with the corresponding letter A, B, C, D or E added in 
accordance with the particular pressure applying unit 
A-E operated thereby, as heretofore explained. In other 
words, the cam wheel in FIGURE 7 bears the reference 
numeral 145A. All of the cam wheels 145A, 145B, 145C, 
145D, 145E (FIGURES5, 5-A, 5-B) may be identical, 
because all of the upper pressure applying units A-E op 
erate in unison both as to inward or downward and out 
ward movement thereof. Accordingly, only the cam 
wheel 45A is shown in detail in FIGURE 7. 
As heretofore stated, the crank arm 35 (FIGURES 

18 and 20), to which the upper end of each correspond 
ing connecting rod 146 is pivotally connected, is loosely 
mounted on the corresponding shaft 22. Thus, a latch 
ing mechanism is provided for latching or locking each 
crank arm 3S with respect to its respective shaft 22. 
Although each crank arm 35 may be tightly secured 
on the corresponding shaft 122, it is desirable that it is 
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releasably connected thereto, in a manner to be presently 
described, in order that the corresponding sets of slicker 
bars E1a, 142, may be swung outwardly to the broken 
ine position of FIGURE 20, for example, so that the 
mandrel 33 may be readily accessible for the purpose of 
cleaning and repairing the same. 

it will be observed, therefore, that the shaft 122 shown 
in FIGURES i8 and 20 has a collar 150 thereon pro 
vided with a notch 151 in its periphery which is adapted 
to be engaged by a free hooked end of a latch men 
ber 152. Latch member 152 is normally urged into en 
gagement with collar 150 by a suitable Spring 153, which 
is shown in FIGURE 20 in the form of a tension spring, 
one end of which is connected to latch member 152 and 
the other end of which is connected to the hub of the cor 
responding crank arm i35. The hub of Crank arm 35 
also has the medial portion of latch 152 pivotally con 
nected thereto, as at 154 (FIGURE 20). 

It is apparent that each shaft 122 moves with the cor 
responding link 40 and crank 135 whenever the latch 
152 occupies the locked position shown in FIGURE 20 
and, in so doing, the shaft 122 raises and lowers the cor 
responding crank arms 5.16 and slicker bars ii., 112 
through the medium of the corresponding brackets 125 
and springs 132. A post 156 may be fixed to platform 
26 and positioned outwardly of each shaft 122 so as to 
support one of the corresponding brackets 25 and crank 
aris 116 when they are moved to the inoperative posi 
tion shown in broken lines in FIGURE 20. It is ap 
parent that only a single post 156 is required in order 
to support each upper pressure applying unit in the re 
mote inoperative position shown in broken lines in FIG 
URE 20. 

Lower Pressure Applying Units 
For Tube and Mandrel 

It may be readily observed in FIGURES5, 5-A, 5-B, 
6, 18, 19 and 20 that the lower pressure applying units 
A'-E' include substantially the same elements as the up 
per pressure applying units A-E with the exception that 
they operate in a manner opposite from the upper pres 
sure applying units, since the slicker bars thereof are posi 
tioned beneath the mandrel 33 instead of above the man 
drel. 33. The sequence of operation of the lower pressure 
applying units A-E' differs from that of the upper pres 
sure applying units A-E, as will be later described. How 
ever, since the lower pressure applying units A-E in 
clude substantially the same parts as the upper pressure 
applying units A-E, those parts of the lower units which 
correspond to parts of the upper units will bear the same 
reference characters with the prime notation added, in 
order to avoid repetitive description. The differences be 
tween the lower and upper units will be pointed out 
hereinafter. 

in comparing the upper and lower pressure applying 
units A-E, A-E, it will be observed that each shaft 122' 
is mounted in the same pair of bearing stands 523, 24 
as the corresponding shaft 22 thereabove, and each 
crank arm 35' is fixed directly to the corresponding 
shaft 22' and extends outwardly therefrom in the op 
posite direction from the crank arms 16'. A latch mech 
anism, such as that shown in the upper central portions of 
FIGURES 18 and 20, is not required for the lower pres 
sure applying units A-E'. 

It is particularly important to note that each of the 
cams 145A' through 45E' shown in FIGURES 8 and 10 
to 13 has a somewhat different cam groove 44' therein 
from the others of these cams. These cam grooves 44 
are so formed that all the lower slicker bars 11, Si2' 
move downwardly in unison simultaneously with the up 
ward movement of all of the upper slicker bars if, ii.2. 
However, all of the upper slicker bars 1, 152 will re 
main in raised position throughout the stripping oper 
ation while, on the other hand, the slicker bars iii', 2' 
of the lower pressure applying units A-E move up 
wardly against the mandrel 33, in succession, following 
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the movement of the stripper 99 thereby to thus assist 
in supporting the mandrel 33 during the stripping of the 
corresponding tube T off the mandrel 33. 

Since the slicker bars 111, 12, 111", 12" must en 
gage the tube being wound on the mandrel 33 under yield 
able pressure, due to the gradually increasing diameter 
thereof, the lower slicker bars 11", 12 must necessarily 
engage the mandrel 33 under yieldable pressure as the 
slicker bars 1ji', i.2’ move upwardly following the 
movement of the stripper 90 thereby. Accordingly, since 
the mandrel is necessarily of small diameter, and quite 
heavy, the yieldability of the lower slicker bars E1’, 
12" renders them of insufficient strength to adequately 

support the mandrel so as to maintain the mandrel 
straight, of themselves, during the stripping operation. 
However, when both ends of mandrel 33 are rigidly sup 
ported (during rotation of mandrel 33), the lower sicker 
bars 11, 112' impart sufficient upward pressure against 
the mandrel and the tube being wound thereon to pre 
went any noticeable sagging of the medial portion of the 
mandrei. Since the lower slicker bars ', 1:2 can 
not adequately support mandrel 33 during the Stripping 
and paper recharging operations, there are provided novel 
method and means for supporting and maintaining the 
mandrel straight throughout the recharging and stripping 
operations, which method and means will now be de 
scribed. 

Mandrel Supporting Structure 
The tube and mandrel supporting structure is best shown 

in FIGURES5, 5-A, 5-B and includes a plurality of ion 
gitudinally spaced vertically movable supports 161-165, 
each of which is in the form of a peripherally grooved or 
concave roller preferably made from a material having 
a relatively low coefficient friction, such as nylon or other 
suitable plastic material. Rollers 165, 162, 163, 164 
serve as combination tube and mandrel supports while 
roller 65, which is spaced between the rollers 162, 
i63, serves only as a mandrel support, and functions 
in a manner somewhat different, with regard to the se 
quence of operation thereof, from the tube support roll 
ers 161-164. It will be apparent, however, that mandrel 
support roller 165 may support the tube during the strip 
ping operation and may subsequently support the man 
drel after the tube passes thereby, without departing from 
the spirit of the invention. In fact, only a single com 
bination tube and mandrel support roller, such as roller 
163 or 64, for example, will suffice to prevent sagging 
of the front end of the mandrel 33, when operated in 
conjunction with roller 165, so the introduction of a 
new sheet of paper in groove 36 and the stripping of a 
tube off the mandrel 33 may be favorably effected. 

It will be observed in FIGURES5, 5-A and 5-B that 
the proximal ends of the lower slicker bars 11", 12' 
of the pressure applying units A-E are spaced apart from 
each other to accommodate the rollers 6, 162, 163 
and 65. Also, the front ends of the slicker bars 111, 
12 of lower pressure applying unit E' terminate short of 
the vertical plane of the corresponding pair of upper 
slicker bars 11, 2 to accommodate the tube support 
roller 64. 

In order to insure that pressure is applied to the paper 
or other sheet material being Wound on the mandrel 33 
throughout the length thereof and, particularly at the 
areas corresponding to rollers 161-165, it will be noted 
that the proximal ends of adjacent upper slicker bars 111, 
112 are staggered, not only with respect to each other, but 
also with respect to the ends of the lower slicker bars 111", 
1:2 adjacent the rollers i61-i64. Also, uninterrupted 
portions of the upper slicker bars 111, 12 overlie and 
extend beyond the gaps defined between the proximal ends 
of corresponding lower slicker bars 111, 12 adjacent the 
support rollers 161, ió2, ió3 and 165. It is apparent, in 
FiGURE 5-B, that the front ends of the slicker bars 
iii., ii.2 of upper pressure applying unit E extend beyond 
the front ends of the slicker bars li:', 52 of the corre 

s 
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sponding lower pressure applying unit E' to insure that 
the froit end portion of the tube T which is to be subse 
quently engaged by roller i64, is tightly wound at the 
area corresponding to the roller 164. 
The tube support rollers 61-564 and the mandrel Sup 

port roller 55 are controlled by respective cams 
5ia-65a fixed on the can shaft 31 (FIGURES 9 and 
14-17). With the exception of the can wheels Sia 
165a, all the support rollers i6:-i65 are supported and 
operated in substantially the same manner, except for 
their sequence of operation. Accordingly, the interven 
ing parts between the cams and the rollers will all bear 
the same reference characters and only one of then will 
be described in detail. 
The parts associated with mandrel support roller 65 

are shown more in detail (FIGURE 19) than the parts as 
sociated with the tube support rollers 16-i64 and, there 
fore, the parts associated with mandrel support roller 
65 will now be described in detail. 

t will now be observed in FIGURE 19 that roller 65 
is journaled on a stub shaft 70 secured to and project 
ing from a bracket 7i. Bracket 71 is bifurcated and 
the two legs thereof straddle the inner portion of a lever 
172 pivotally mounted, at its outer portion, on a bear 
ing stand 73. 
One of the arms of the bifurcated bracket 7 has a slot 

a therein which is penetrated by a screw b for adjustably 
securing the corresponding block and roller 65 on the 
lever 72 in the desired angularly adjusted position, it 
being noted that the inner portion of bracket 71 is piv 
otally connected, as at c, to the inner portion of lever 
i.72 (FIGURE 19). 

It is apparent that roller ió5 is adjusted in the afore 
mentioned manner so that, when the inner portion of 
lever 72 occupies its uppernost position, roller 65 may 
engage and rigidly support the mandrel 33 as shown in 
FIGURE 19. It is apparent that the remaining sup 
port roilers 6-64 are adjustable in the manner de 
scribed with respect to support roller 65 so that they 
may be adjusted to accommodate the thickness of the 
wall of a completed tube when they are raised each time 
a tube T is wound on the mandrel 33. 
A medial portion of lever 172 has the upper end of 

an extensibly adjustable connecting rod or link 175 piv 
otally connected thereto. Each link 75 extends down 
Wardly and loosely penetrates the platform 26 and the 
lower bifurcate end thereof straddles the cam shaft 3. 
One side of the lower portion of each connecting rod 
i75 has a can follower 176 thereon and the followers 
i.76 associated with the respective support rollers 36 
i65 engage in irregularly shaped grooves 77 in the re 
spective cam wheels i61a-i65a (FiGURES9 and 14-17). 

It will be noted that the grooves 77 of the can wheels 
i6ia-164a each include high, low and medium surfaces 
it, y and z and the groove 177 in cann wheel i35a (FIG 
URE 15) includes a low surface e and a high surface f. 
All of the surfaces z. of the grooves 577 are of the same 
length; i.e., they each extend through an arc of approxi 
mately 170°, during which all of the tube Support roilers 
6-164 occupy a partially raised or intermediate posi 

tion in close proximity to the mandrel 33 but being spaced 
a greater distance therefrom than the thickness of the 
wall of the tube to be wound or being wound thereon. 
it should be noted that the tube support roilers 6i-i64 
occupy the intermediate position throughout each return 
or rearward stroke of the stripper 98 so that they do not 
obstruct the path of movement of the stripper 98 there 
beneath during each inactive rearward stroke thereof 
as shown in FIGURE 4. 

Method of Operation 
By comparing the cam grooves 177 of FIGURES 

14-17 with those of FIGURES 10-13 thereabove, it will 
be noted that all of the cam followers 143 (FIGURE 7) 
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and 143 (FIGURES 8 and 10-13) would be in engage 
ment with the low portions or surfaces of the correspond 
ing cam grooves 144, 144 while the cam followers 176 
are in engagement with the intermediate surfaces z in 
the cam grooves 477 of cam wheels 6ia-i64a. Thus, 
the lower slicker bars 11’, 2 of all the lower pressure 
applying units A-E would also occupy raised position, 
in engagement with the mandrei and/or the tube being 
found thereon, during each rearward stroke of the strip 
per 90, and the slicker bars 111, 112 associated with 
all the upper pressure applying units A-E would also 
occupy fully lowered position in engagement with the 
periphery of the mandrel 33 and/or the paper or sheet 
material being wound thereon in the formation of the 
tube T. 

It is apparent that the mandrel 33 is also rotating dur 
ing each return stroke of the stripper 90 so that a new 
tube T is formed by the time stripper 90 reaches the end 
of each return or rearward stroke. The follower 93 
(FIGURE 4) would also be in engagement with the high 
portion of the cam groove 104 in cam wheel 105 and 
bearing 95 would then be in engagement with the free 
end portion 35 of mandrel 33 during the return, rear 
ward or inactive stroke of stripper 98. 

In FIGURES 4 and 6 to 17, all the cam wheels 05, 
145a, 145A-45E and 16ia-165a are shown in the posi 
tions occupied thereby as cam acrrier 60 (FIGURES 2. 
and 4) is moved upwardly with the left-hand portion of 
the endless sprocket chain 43 in FIGURE 2 and as the 
U-shaped or semi-circular portion 91 of stripper 90 is 
moved upwardly into active position closely adjacent 
or against the periphery of mandrel 33 and rearwardly of 
the rearmost end of the tube T which has just been com pleted. 
At this time, it will be noted that the high surface of 

the groove 44 of cam wheel 145A is then in engagement 
with the follower 43 and the high surfaces of the grooves 
144 of all the cam wheels 145A-145E are in engage 
ment with the followers 43', thus indicating that the 
upper and lower slicker bars 111, 12, 511’, S2’ of all 
the pressure applying units A-E, A-E' have moved away 
from the mandrel 33 and the tube T then on the mandred. 
Thus, slicker bars 15, 12, it', 2' would all occupy 
the positions shown in FIGURES 5, 5-A, 5-B. By re 
ferring to FIGURE 6, it will be noted that this permits 
the stripper 90 to move longitudinally of the mandrel 33 
and above the lower slicker bars 1:1, 2 without either 
the tube or the stripper being hindered by any of the 
slicker bars 111, 112, 1:11, 112'. 

All the upper slicker bars 11, 112 remain in raised, 
inoperative, position throughout each forward movement 
of stripper 90 in stripping a corresponding tube T from 
mandrel 33. However, in order to adequately support 
the mandrel during the stripping of the tube off the man 
drel, and during which it is necessary that the bearing 
95 of FIGURE 4 occupy a lowered position away from 
the free forward end 35 of mandrel 33, the slicker bars 
gill', 2 of the lower pressure applying units A-E' suc 
cessively return to raised position against mandrel 33 as 
the stripper element moves forwardly beyond each suc 
cessive lower pressure applying unit A-E'. In addi 
tion, the tube support rollers 6i-164 move upwardly 
to fully operative position, in unison, as the followers 176 
thereof are engaged by respective high surfaces x of the 
corresponding cam wheels 16a-164a. 

This short upward stroke of the tube support rollers 
65-564 occurs substantially simultaneously with the 
downward movement of the slicker bars 1", 112 of the 
lower pressure applying units A-E' and with the upward 
movement of the slicker bars 1, 112 of the upper pres 
sure applying units A-E. Thus, all the parts adjacent 
mandrel 33 and the corresponding tube T occupy the posi 
tions substantially as shown in FIGURES 5, 5-A, 5-B. 
It should be noted that, at this time, the mandrel support 
roller 65 (FIGURE 5-A) then occupies a lowered posi 
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tion. It follows that, as the stripper 90 pushes the tube 
T forwardly along mandrel 33, the rollers 161-164 then 
Support both the tube and mandrel 33 and roll in engage 
ment with the tube T during the ejection or stripping 
thereof from the mandrel 33. 
As the stripper 90 moves from left to right or forwardly 

in FIGURE 5, it passes above the bars 11, 112 of the 
first lower pressure applying unit A. Now, it will be 
noted that the surface x of cam 163a (FIGURE 9) is 
relatively short, and this causes the first roller 161 to 
move downwardly as the cam surface y of cam wheel 
161a engages the corresponding follower 76 so the strip 
per 90 may then pass above the first tube support roller 
161 without engaging the same. 
While the high portion of the groove 144 in cam wheel 

145A (FIGURE 8) is somewhat longer than the surface 
x of cam wheel 161a, it will be noted that the high por 
tion of groove 44' of cam wheel .45A is relatively short 
as compared to the high surfaces of the remaining grooves 
144 in the corresponding cam wheels 145B'-145E. By 
comparing FIGURES5 and 8, it is apparent that, shortly 
after stripper 90 moves forwardly beyond the front ends 
of the slicker bars 11, 112 of the first lower pressure 
applying unit A, the low surface of the groove 144 of 
cam 145A engages the corresponding follower 143' and 
moves the slicker bars 11, 112 of the first lower pres 
sure applying unit A' upwardly against the mandrel 33. 

It is apparent that, even though the rearmost slicker 
bars 111, 112' yieldably engage the mandrel 33, they do, 
nevertheless, provide some support for the mandrel 33 
in lieu of the support previously provided by the first 
roller 161. 
The stripper element 90 then continues its forward 

movement above the slicker bars 111, 152 of the second 
lower pressure applying unit B", until it moves into close 
proximity to the second tube support roller 162. There 
upon, since the high surface x of the cam wheel 162a 
(FIGURE 14) is somewhat longer than the correspond 
ing surface x of cam wheel 161a, it is apparent that 
roller 162 moves downwardly in the same manner as the 
roller 161 previously moved downwardly. Also, since 
the high surface of the groove 144 of cam wheel 145B' 
is somewhat longer than the corresponding surface in can 
wheel 145A, it is apparent that the slicker bars iii, 
112 of the second lower pressure applying unit B then 
move to fully raised position. 
By referring to F1GURES 11, 12 and 13, it is apparent 

ithat the cam wheels 45C, 45D and i45E also cause 
the slicker bars li1, iii.2 of the succeeding pressure ap 
plying units C, D and E' to move upwardly in Succes 
'sion immediately subsequent to the movement of the 
stripper 99 therebeyond. 
Now, by referring to FIGURE 15 and comparing the 

shape of the cam groove 77 in cam 65a with the cam 
grooves 77 in the adjacent cam wheels 162a and 145C, 
it is apparent that mandrel support roller i65 is moved 
upwardly from a position below the level of the path of 
travel of stripper 98 to a position in supporting engage 
ment with the mandrel 33 immediately following the 
movement of the stripper 90 and the rear end of the tube 
T therebeyond. It will be noted that this upward move 
ment of mandrel support roller 165 also occurs at Sub 
stantially the same time that the immediately preceding 
bars 13', 2' of the third lower pressure applying unit 
'C' move upwardly into engagement with the mandrel 33. 
Since there is no resilient or yieldable connection be 
tween mandrel support roller 65 and cann wheel 65a 
(FIGURE 5-A), it is apparent that the mandrel support 
roller 365 then provides a solid, unyielding support for 
the medial portion of mandrel 33 during the remainder of 
the corresponding stripping operation (see FIGURE 19). 
As heretofore stated, during the forward movement of 

stripper 90 with carriage 45, the pins 86 (FIGURE 6) 
will have engaged and penetrated a succeeding sheet of 
paper S and will be advancing the same at the same time 
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6 
that the stripper 90 is pushing a previously formed tube 
T off the mandrel 33. it should be noted that the novel 
mandrel Supporting apparatus thus supports and main 
tains the mandrel 33 straight throughout its length and 
prevents undue vibration of mandrel so the groove 36 
extending longitudinally of the mandrel is also maintained 
straight and it will not impede the movement of the cor 
responding edge portion of the sheet of paper S there 
along as the stripper is pushing a tube T off the mandrel 
33. 

Now, by comparing the cam wheels 145A and 45E 
of FIGURES 7 and 13, it will be noted that the high 
surfaces of the grooves 144, 144' of these respective cam 
wheels are substantially the same. Thus, as the slicker 
bars 1", 12 of the last or fifth of the lower pressure 
applying units E' move upwardly into engagement with 
mandrel 33, all of the bars 115, 112 of the upper pres 
sure applying units A-E then move downwardly into 
yielding engagement with the mandrel 33. 

It will be noted that all the lower pressure applying 
bars 111", 12" remain in raised position, even though 
they are raised in succession, until after the upper slicker 
bars 1, 112 of the upper pressure applying units A-E 
have moved downwardly and the winding of a succeeding 
tube T has been completed. At substantially the same 
time that the upper pressure applying units A-E and the 
last of the lower pressure applying units E are activated, 
the high surface of the groove 104 of cam 105 (FIGURE 
4) engages follower i03 and returns the bearing 95 into 
engagement with the free end portion 35 of mandrel 33 
substantially at the same time that tube support roller 
165 returns to lowered position, whereupon mandrel 33 
starts rotating to complete a cycle in the operation of the 
apparatus. 

It is apparent, that during each return or rearward 
stroke of the carriage 45 with stripper 90, the lower 
slicker bars 111", 112 of the lower pressure applying 
units A-E' occupy raised position, and the tube support 
roller 165 (FIGURES 5-A and 19) then occupies a suf 
ficiently high position so that the stripper 90, which then 
occupies the level substantially as shown in FIGURE 4, 
may readily move rearwardly without being encumbered 
by any of the pressure applying units or tube support 
rollers 16-64 or the mandrel support roller 165. The 
springs 31 (FIGURE 18) associated with the lower 
slicker bars 111", 112' apply sufficient upward pressure, 
although yieldable, to the corresponding lower slicker 
bars to insure that the medial portion of the mandrel 33 is 
maintained straight and alined with the then rigidly sup 
ported end portions of the mandrel 33, thus further insur 
ing that the paper is wound about the mandrel 33 under 
substantially uniform tension throughout the length there 
of. However, as heretofore stated, undue vibration or 
distortion of the free end of mandrel 33 may be obviated, 
in most instances, by the use of a single one of the tube 
Support rollers 16-164 alternating in its operation with 
the operation of the mandrel support roller 165. The 
additional tube support rollers are desirable to increase 
the efficiency of the machine. 

It is thus seen that we have provided a new and im 
proved method and apparatus for supporting elongate 
mandrels of a convolute tube winding machine partic 
ularly during such times as the front end of the mandrel 
is free and unsupported, thereby greatly facilitating the 
stripping of the tubes off the free end of the mandrel, 
facilitating the proper alining of a succeeding sheet with 
the mandrel, and facilitating the production, by machin 
ery, of convolute tubes of much greater length than has 
heretofore been possible on any prior convolute tube 
winding machine, to our knowledge. The production of 
an elongate tube according to the present invention is 
greatly facilitated by our novel series of relatively short 
upper and lower, overlapping slicker bars wherein the 
upper slicker bars are operated in unison in their move 
ment toward and away from the mandrel and the tube 



8,073,218 
17 

wound thereon and the lower slicker bars are successively 
moved upwardly against the mandrel as the rear portion 
of each successive tube passes beyond the same in the 
stripping operation, the overlapping of the upper and 
lower slicker bars insuring that all portions or adjacent 
layers of the sheet material are smoothly and tightly ad 
hesively interconnected, even though the ends of the lower 
slicker bars are, in effect, cut away to accommodate the 
novel tube and mandrel support rollers of the present in 
vention. 

In the drawings and specification there has been set 
forth a preferred embodiment of the invention, and 
aithough specific terms are employed, they are used in 
a generic and descriptive sense only and not for purposes 
of limitation, the scope of the invention being defined 
in the claims. 
We claim: 
1. A method of stripping elongate convolute tubes 

forwardly off the free end of a mandrel whose rear end 
is journaled and about which each Successive tube is 
wound which comprises the steps of 

(a) engaging and applying a pushing force against 
the rear end of the tube and longitudinally of the 
mandrel while positively supporting the tube aud 
mandrel at at least one point along a medial portion 
of said tube and said mandrel to maintain the 
mandrel substantially straight, 

(b) withdrawing support from the tube as its rear end 
approaches said point of support, and 

(c) positively supporting a medial portion of said 
mandrel to maintain the mandrel Substantially 
straight when the trailing end of the tube passes 
therebeyond and during the remainder of the period 
in which the tube is being pushed off the free end 
of the mandrel. 

2. A method of making elongate convolute tubes from 
relatively thin sheet material utilizing a Substantially 
horizontally disposed, elongate, rotatable mandrel about 
which sheet material is adapted to be wound and having 
a front end beyond which each successive tube is stripped 
upon being formed, said method comprising. 

(a) rotating said mandrel and taking up the sheet 
material thereon to form a tube while applying 
yielding force substantially laterally inwardly against 
the upper and lower surfaces of said mandrel and 
along each of a plurality of relatively narrow iongi 
tudinally extending areas of the tube being formed 
wherein the areas collectively embrace the entire 
length of the tube but each area is of substantially 
lesser length than that of the tube being formed, 

(b) substantially simultaneously releasing the pressure 
from all of said areas upon the winding of a tube being completed. 

(c) applying a pushing force against the rear end of 
the tube and longitudinally of the mandrel to strip 
the tube off the front end of the mandrel, and (d) successively applying yielding upward pressure to 
a plurality of predetermined substantial areas of the 
length of the mandrel rearwardly of, during and in 
timed relation to the movement of the rear end of 
the tube forwardly beyond said substantial areas 
of the length of the mandrel. 

3. In a method of winding elongate convolute tubes 
on a rotatable mandrel permanently supported for ro 
tation at its rear end which comprises connecting one 
longitudinal edge of a sheet material to a longitudinal 
portion of the mandrel, and rotating the mandrel to 
wind the sheet material thereabout while positively ro 
tatably supporting the front end of the mandrel; the steps of 

(a) applying a yieldable pressure along a plurality 
of elongate relatively short overlapping areas which 
collectively extend substantially throughout the en 
tire length of the tube and the mandrel during the 
winding of the tube on the mandrel, - 
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(b) stopping the mandrel upon completion of the 
winding of the tube thereon, - 

(c) then releasing the tube from said yieldable pres 
sure and releasing the front end of the mandrel, 

(d) applying a pushing force against the rear end of 
the tube thus formed to strip the tube off the front 
end of the mandrel while positively supporting the 
tube and the mandrel at a plurality of points spaced 
longitudinally of said mandrel to maintain the 
mandrel substantially straight, 

(e) successively withdrawing the support of the tube 
at said points, as its rear end approaches each Suc 
cessive point of support, and 

(f) positively supporting a medial portion of said 
mandrel to maintain the mandrel substantially 
straight throughout its length when the trailing end 
of the tube passes therebeyond and during the re 
mainder of the period in which the tube is being 
pushed of the front end of the mandrel. 

4. A method of maintaining straight an elongate man 
drel about which elongate convolute tubes are wound 
from a sheet material and wherein the mandrel has a straight groove throughout its length for receiving one 
edge portion of the sheet material therein preparatory 
to the winding of each successive tube on the mandrel, 
the rear end of the mandrel being permanently journaled 
and the front end of the mandrel being rotatably sup 
ported during each tube winding operation but being un 
Supported during insertion of said one edge portion of 
the sheet material in the groove thereof; said method comprising 

(a) positively supporting the tube and mandrel at a 
plurality of points spaced longitudinally of the man 
drel at the completion of winding each successive 
tube on the mandrel such that the mandrel and its 
groove are maintained substantially straight through 
out their length, 

(b) applying a pushing force against the rear end of 
a tube on the mandrel to strip the tube off the front 
end of the mandrel while pulling a succeeding length 
of sheet material behind the rear end of the tube 
with one longitudinal edge of the latter sheet ma 
terial moving along within the groove in the 
mandrel, 

(c) successively withdrawing the support of the tube 
and the mandrel at said points while the tube is 
moving and as the rear end of the tube approaches 
each successive point of support, 

(d) positively supporting a medial portion of said 
mandrel at at least one stripped point to maintain 
the mandrel substantially straight throughout its 
length when the trailing end of the tube passes 
therebeyond and during the remainder of the period 
in which the tube is being pushed off the free end 
of the mandrel and said edge of the latter sheet 
material is being positioned in said groove, and 

(e) then withdrawing the support of the mandrel at 
said stripped point preparatory to winding a succeed 
ing tube on the mandrel from the latter length of 
sheet material. 

5. A method according to claim 4 including the further 
steps of applying a strong but yileding force upwardly 
against the lower portion of the mandrel and along a 
Substantial portion of the length thereof during the wind 
ing of the latter sheet material on the mandrel from 
Sagging or bowing at its medial portion between the 
journaled rear end and the supported front end thereof 
so the sheet material is maintained at uniform tension 
throughout the length thereof during the winding opera 
tion. 

6. In an apparatus having a rotatable mandrel about 
which sheet material is adapted to be wound in the form 
ing of convolute tubes thereon, and said apparatus in 
cluding a stripper for engaging the mandrel therebeneath 
and applying a pushing force against the rear end of the 
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tube and longitudinally toward and beyond the free front 
end of the mandrel for stripping the tube off the mandrel; 
the combination therewith of 

(a) a relatively small tube support positioned at a me 
dial portion of said mandrel and engageable with the 
tube during forward movement of the tube longi 
tudinally of the mandrel, 

(b) means to release said support from engagement 
with said tube as the stripper and the rear end of 
the tube approach the Support, and 

(c) movable means positively supporting a medial por 
tion of said mandrel when the trailing end of the 
tube passes therebeyond and during the remainder 
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of the period in which the tube is being pushed off . 
the free front end of the mandrel so as to prevent 
sagging of the mandrel and to prevent undue vibra 
tion of the mandrel as the Stripper moves beyond 
the front end of the mandrel. 

7. In an apparatus having a rotatable mandrel about 
which sheet material is adapted to be wound in the form 
ing of convolute tubes thereon, and said apparatus in 
cluding stripper means for engaging and applying a push 
ing force against the rear end of the tube and longitudi 
nally toward the free front end of the mandrel for strip 
ping the tube off the mandrel; the combination therewith 
of 

(a) a plurality of relatively small tube supports spaced 
longitudinally of said mandrel and engageable with 
the tube during forward movement of the tube longi 
tudinally of the mandrel, 

(b) means to successively release said supports from 
engagement with said tube as the stripper and the 
rear end of the tube approach each successive sup 
port, and 

(c) movable means positively supporting a medial por 
tion of said mandrel when the trailing end of the 
tube passes therebeyond and during the remainder 
of the period in which the tube is being pushed off the 
free front end of the mandrel. 

8. Apparatus according to claim 7, in which each of 
said tube supports includes a freely rotatable roller jour 
naled on an axis beneath the level of and transversely of 
the axis of the mandrel whereby said rollers are rotated 
by engagement of the tube therewith during forward 
movement of the tube. 

9. Apparatus according to claim 8, in which each roller 
has a concave peripheral surface thereon. 

10. Apparatus according to claim 7, including 
(d) a plurality of longitudinally extending circularly 

spaced and substantially longitudinally alined upper 
and lower slicker bars adjacent upper and lower por 
tions of said mandrel and normally spaced there 
from, 

(1) each of said slicker bars being substantially 
shorter than the length of the mandrel, 

(2) means for successively moving at least the 
lower slicker bars into yielding engagement with 
the mandrel as the rear end of the tube passes 
forwardly of each successive lower slicker bar, 
and 

(3) means for moving the upper slicker bars into 
yielding engagement with the periphery of the 
mandrel substantially upon movement of the 
rear end of the tube beyond the front end of 
the mandrel whereby the lower slicker bars as 
sist in Supporting the mandrel during the strip 
ping of the tube off the front end thereof and 
all the slicker bars may apply pressure longi 
tudinally against the mandrel and the sheet ma 
terial during the winding of a succeeding tube 
on the mandrel. 

11. Apparatus according to claim 10, in which cor 
responding ends of the lower slicker bars terminate 
closely adjacent to the tube and mandrel supports, and 
said upper slicker bars terminate in relative overlapping 
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relationship and in overlapping relationship with respect 
to adjacent ends of the lower slicker bars. 

12. In a convolute tube winding machine having an 
elongate rotatable mandrel about which sheet material 
is adapted to be wound in the forming of tubes thereon, 
said mandrel having a free end beyond which each Suc 
cessive tube is moved upon being formed, and stripper 
means movable along and closely adjacent said mandrel 
toward the free end thereof for stripping each successive 
tube off the mandrel; the combination of 

(a) a plurality of tube supports spaced longitudinally 
of and adjacent said mandrel, 

(b) a mandrel support adjacent a medial portion of 
said mandrel and normally being out of engagement 
therewith during the tube winding operation, 

(c) means for moving said tube supports against 
the lower surface of the tube upon each successive 
tube being wound on the mandrel and for pro 
gressively moving the tube supports away from 
said tube while said stripper means is moving the 
tube and as said stripper means approaches each 
successive tube support, and 

(d) means for moving said mandrel Support into 
supporting engagement with said mandrel when said 
stripper means passes therebeyond and during move 
ment of said stripper means in stripping a tube off 
the mandrel and for withdrawing the mandrel Sup 
port at a predetermined period thereafter in prepara 
tion for the next tube forming operation. 

13. A structure according to claim 12, in which each 
support includes a roller journaled for rotation about a 
transverse axis relative to the longitudinal axis of Said 
mandrel, the rollers of the tube supports being engage 
able with the tube and the roller of the mandrel Support 
being engageable with the mandrel. 

14. In an apparatus for winding elongate convolute 
tubes having a rotatable mandrel permanently Supported 
for rotation at its rear end, means for connecting one 
longitudinal edge of a sheet material to a longitudinal 
portion of the mandrel whereby the sheet material may 
be wound about the mandrel during rotation thereof, first 
movable means positively rotatably supporting the front 
end of the mandrel during rotation thereof, and a 
stripper for applying a pushing force against the rear 
end of the tube thus formed to strip the tube off the 
front end of the mandrel; the combination of 

(a) means for applying a generally radially inward 
yieldable pressure along a plurality of relatively 
narrow, elongate areas each of substantially lesser 
length than the tube to be formed, but which col 
lectively extend substantially throughout the entire 
length of the tube during the winding thereof on 
the mandrel, 

(b) means for releasing the tube from said yieldable 
pressure applying means upon completion of the 
winding of each successive tube on the mandrel, 

(c) means for releasing the front end of the mandrel 
from said movable means, 

(d) second means positively supporting the tube and 
the mandrel at a plurality of points spaced longi 
tudinally of said mandrel during the stripping of 
the tube off the mandrel by said stripper, 

(e) means to successively release the tube from said 
Second Supporting means as its rear end approaches 
each successive point of support, and 

(f) third means for positively supporting a medial 
portion of said mandrel when the trailing end of 
the tube passes therebeyond and during the re 
mainder of the period in which the tube is being 
pushed off the front end of the mandrel. 

15. Apparatus according to claim 14, in which each 
of Said Second Supporting means includes a freely ro 
tatable roller journaled on an axis beneath the level of 
and transversely of the axis of the mandrel whereby 
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said rollers may be rotated by engagement of the tube 
therewith during forward movement of the tube. 

16. In an apparatus for winding elongate convolute 
tubes having a rotatable mandrel permanently supported 
for rotation at its rear end, means for connecting one 
longitudinal edge of a sheet material to a longitudinal 
portion of the maindrel whereby the sheet material may 
be wound about the mandrel during rotation thereof, 
first means positively rotatably supporting the front end 
of the mandrel during rotation thereof and being movable 
away from the mandrel following the winding of each 
successive tube on the mandrel, and a stripper for 
applying a pushing force against the rear end of the 
tube thus formed to strip the tube off the front end 
of the mandrel; the combination of 

(a) means for applying a generally radially inward 
yieldable pressure along a plurality of elongate 
relatively narrow and overlapping areas each of 
substantially lesser length than the tube being 
formed which collectively extend substantially 
throughout the entire length of the tube during 
the winding thereof on the mandrel, 

(b) means for releasing the tube from said yieldable 
pressure applying means upon completion of the 
winding of each successive tube on the mandrel, 

(c) second means positively supporting the tube and 
the mandrel at a plurality of points spaced longi 
tudinally of said mandrel during the stripping opera 
tion, 

(d) neans to successively release the tube from said 
second supporting means as the rear end of the 
tube approaches each Successive point of Support, 
and 

(e) third raeans for positively supporting a medial 
portion of said mandrel when the trailing end of 
the tube passes therebeyond and during the re 
mainder of the period in which the tube is being 
pushed off the front end of the mandrel. 

17. In an apparatus having a rotatable mandrel about 
which sheet material is adapted to be wound in the 
form of convolute tubes thereon and said apparatus 
including means for engaging and applying a pushing 
force against the rear end of each successive tube and 
longitudinally thereof for stripping the same off the 
front end of the mandrel, the combination therewith 
of 

(a) a plurality of longitudinally extending upper and 
lower slicker bars adjacent respective upper and 
lower portions of said mandrel for engaging and 
pressing the sheet material during winding thereof 
into tubes, 

(b) means for moving said slicker bars away from 
said mandrel prior to stripping the formed tube 
therefrom, 

(c) each of said slicker bars being substantially shorter 
than the length of the mandrel, but collectively 
embracing at least the length of the tube being 
formed on the mandrel, and 

(d) means for successively moving successive lower 
slicker bars into yielding engagement with the man 
drel as the rear end of the tube passes forwardly 
of each successive lower slicker bar and during 
forward movement of the tube whereby the lower 
slicker bars are in yielding supporting engagement 
with the periphery of the mandrel upon movement 
of the rear end of the tube thereby and off the front 
end of the mandrel. 

18. A structure according to claim 17, including means 
for moving the upper slicker bars into yielding engage 
ment with the upper portions of the periphery of the 
mandrel substantially upon movement of the rear end 
of the tube off the front end of the mandrel whereby 
the upper and lower slicker bars are again in position 
to engage and press adjacent convolutions of sheet ma 
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terial together during the subsequent forming of a 
tube on the mandrel. 

19. in an apparatus having a rotatable mandrel about 
which sheet material is adapted to be wound in the form 
of convolute tubes thereon and said apparatus including 
stripper means for stripping each successive tube off the 
front end of the mandrel, the combination therewith of 

(a) a plurality of longitudinally extending circularly 
spaced and substantially longitudinally alined upper 
and lower sets of slicker bars adjacent respective 
upper and lower portions of said mandrel for en 
gaging and pressing the sheet material during winding 
thereof into tubes, 

(b) means for moving said slicker bars away from said 
mandrel prior to stripping the formed tube there 
from, 

(c) each of said slicker bars being substantially shorter 
than the length of the mandrel, 

(d) said slicker bars collectively embracing at least that 
much of the length of the mandrel about which suc 
cessive tubes are wound, and 

(e) means for successively moving the lower slicker 
bars into yielding engagement with the mandrei as 
the rear end of the tube passes forwardly of each 
successive lower slicker bar and during forward 
movement of the tube whereby the lower slicker bars 
are in yielding and supporting engagement with the 
periphery of the mandrei upon movement of the rear 
end of the tube off the front end of the mandrel. 

20. A structure according to claim. 19, including means 
for moving the upper slicker bars into yielding engage 
ment with the upper portions of the periphery of the 
mandrel substantially upon movement of the rear end of 
the tube of the front end of the mandrel whereby the 
upper and lower slicker bars are again in position to en 
gage and press adjacent convolutions of sheet material to 
gether during the subsequent forming of a tube on the 
mandrel. 

21. A structure according to claim. 19, wherein the ends 
of adjacent upper slicker bars terminate in overlapping 
relationship. 

22. In an apparatus for making elongate convolute 
tubes from relatively thin sheet material, said apparatus 
having a substantially horizontally disposed, elongate ro 
tatable mandrel about which sheet material is adapted to 
be wound and having a front end beyond which each suc 
cessive tube is stripped upon being formed, and means to 
apply a pushing force against the rear end of the tube and 
longitudinally of the mandrel to strip the tube off the 
front end of the mandrel; the combination therewith of 

(a) means applying a yielding force substantially later 
ally inwardly against the upper and lower surfaces of 
said mandrel and along each of a plurality of longi 
tudinally extending areas of the tube being formed 
but of substantially lesser length than that of the tube 
being formed while said mandrel is rotating and tak 
ing up the sheet material thereon, 

(b) means to substantially simultaneously release the 
pressure of said yielding force from all of Said areas 
upon the winding of a tube being completed, and 

(c) said last-named means being operable to cause said 
pressure applying means to successively apply a yield 
ing upward pressure to predetermined substantial 
areas of the length of the mandrel rearwardly of and 
in timed relation to and during the movement of the 
rear end of the tube forwardly beyond said substan 
tial areas of the length of the mandrel. 

23. Apparatus according to claim 22, in which said 
pressure applying means comprises 

(d) a plurality of longitudinally extending pairs of 
circularly spaced and substantially longitudinally 
alined slicker bars adjacent upper and lower portions 
of said mandrel and normally spaced therefrom, 

(e) means pivotally supporting each pair of slicker 
bars for movement about an axis substantially paral 
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lel to and spaced outwardly from said mandrel where 
by each bar is self-locating when moved against the 
mandrel or the sheet material on the mandrel, 

(f) means for successively moving at least the lower 
pairs of slicker bars into yielding engagement with 
the mandrel as the rear end of the tube passes for 
wardly of each successive lower pair of slicker bars, 
and 

(g) means for moving the upper slicker bars into yield 
ing engagement with the periphery of the mandrel 
substantially upon movement of the rear end of the 
tube beyond the front end of the mandrel whereby 
the lower pairs of slicker bars may support the man 
drel during the stripping of the tube off the front end 
thereof and all the slicker bars may apply pressure 
longitudinally against the mandrel and the sheet ma 
terial during the winding of a succeeding tube on the 
mandrel. 

24. In an apparatus having a rotatable mandrel about 
which sheet material is adapted to be wound in the form 
of convolute tubes thereon and said apparatus including 
stripper means for stripping each successive tube off the 
front end of the mandrel, the combination therewith of 

(a) a plurality of relatively short upper and lower lon 
gitudinally extending and substantially longitudinally 
alined slicker bars adjacent said maindrel for en 
gaging and pressing the sheet material during winding 
thereof into tubes, 

(b) means for moving said slicker bars away from said 
mandrel prior to stripping the formed tube therefrom, 

(c) each of said slicker bars being substantially shorter 
than the length of the mandrel, 

(d) said slicker bars collectively embracing at least 
that much of the length of the mandrel about which 
successive tubes are wound, and 

(e) means for successively raising the lower slicker 
bars into yielding engagement with the mandrel as 
the rear end of the tube passes forwardly of each 
successive slicker bar whereby all the lower sicker 
bars are in yielding and supporting engagement with 
the periphery of the mandrel upon movement of the 
rear end of the tube of the front end of the mandrel. 

25. In a tube winding machine having an elongate 
mandrel about which elongate convolute tubes are adapted 
to be wound from a sheet material, said mandrel having 
a straight groove throughout its length for receiving one 
edge portion of a sheet material therein preparatory to 
the winding of each successive tube on the mandrel, the 
rear end of the mandrel being permanently journaled and 
the front end of the mandrel being rotatably supported 
during each tube winding operation but being unsupported 
during insertion of said one edge portion of the sheet ma 
terial in the groove thereof; the combination of 

(a) means positively supporting the tube and mandrel 
at at least one point located intermediate the ends of 
the mandrel at the completion of winding each suc 
cessive tube on the mandrel such that the mandrel 
and its groove are maintained substantially straight 
throughout their length, 

(b) means applying a pushing force against the rear 
end of a tube on the mandrel while engaging the 
lower surface of the maindrel to strip the tube off 
the front end of the mandrel while pulling a succeed 
ing length of sheet material behind the rear end of 
the tube with one longitudinal edge of the latter 
sheet material moving along within the groove in the 
mandrel, 

(c) means to withdraw the supporting means to release 
the tube therefrom as its rear end approaches said 
positive supporting means, 

(d) second positive supporting means engageable with a 
medial portion of said mandrel when the trailing end 
of the tube passes therebeyond and during the re 
mainder of the period in which the tube is being 
pushed off the front end of the mandrel and said edge 
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of the latter sheet material is being positioned in said 
groove, and 

(e) means to release said last-named medial portion 
from said second supporting means preparatory to 
winding a succeeding tube on the mandrel from the 
latter length of sheet material. 

26. Apparatus according to claim 25, including means 
to apply a strong, yielding force upwardly against the 
lower portion of the mandrel and along a substantial por 
tion of the length thereof during the winding of the latter 
sheet material on the mandrel to thereby prevent the 
mandrel from sagging or bowing at its medial portion 
between the journaled rear end and the then supported 
front end thereof so the sheet material is maintained at 
uniform tension throughout its length during the winding 
operation. 

27. In an apparatus having a rotatable mandrel about 
which sheet material is adapted to be wound in the form 
ing of convolute tubes thereon, and said apparatus includ 
ing a stripper for engaging the mandrel therebeneath and 
applying a pushing force against the rear end of the tube 
and longitudinally toward and beyond the free front end 
of the mandrel for stripping the tube off the mandrel; the 
combination therewith of 

(a) at least one tube support positioned at a medial 
portion of said mandrel and engageable with the 
tube during forward movement of the tube longitu 
dinally of the mandrel, 

(b) means to release said support from engagement with 
said tube as the stripper and the rear end of the tube 
approach the support, and 

(c) movable means supporting a medial portion of said 
mandrel when the trailing end of the tube passes 
therebeyond and during the remainder of the period 
in which the tube is being pushed off the free front 
end of the mandrel so as to prevent sagging of the 
mandrel and to minimize undue vibration of the 
mandrel as the stripper moves beyond the front end 
of the mandrel. 

28. A method of stripping tubes from one end of a 
mandrel about which mandrel each successive tube is 
formed which comprises the steps of 

(a) moving the formed tube toward said one end of the 
mandrel while supporting the other end of the man 
drel and while supporting the mandrel at at least one 
point along its length to maintain the mandrel sub 
stantially straight throughout its length, 

(b) withdrawing the support of the mandrel at said one 
point upon movement of the tube a predetermined 
distance along the mandrel, and 

(c) Supporting the mandrel at at least one stripped point 
to maintain the mandrel substantially straight 
throughout its length while the tube is moving beyond 
said stripped point and off the end of the mandrel. 

29. In an apparatus having a rotatable mandrel about 
which sheet material is adapted to be wound in the form 
ing of convolute tubes thereon, and said apparatus includ 
ing stripper means for engaging and moving the tube 
longitudinally toward and beyond one end of the mandrel 
for stripping the tube off the mandrel; the combination 
therewith of 

(a) at least one support supporting said mandrel at a 
point along its length to maintain the mandrel sub 
stantially straight during movement of the tube 
toward said one end of the mandrel, 

(b) means to withdraw said support from said mandrel 
upon predetermined movement of said tube toward 
said one end of said mandrel, and 

(c) movable means Supporting the mandrel at at least 
one stripped portion of said mandrel to maintain the 
mandrel Substantially straight while the tube is being 
moved beyond said stripped portion and off the free 
front end of the mandrel. 

30. A method of maintaining straight an elongate man 
drel about which elongate convolute tubes are wound 



3,073,218 
25 

from a sheet material and wherein the mandrel has a 
straight groove throughout its length for receiving one 
edge portion of the sheet material therein preparatory to 
the Winding of each successive tube on the mandrel, the 
rear end of the mandrel being permanently journaled and 
the front end of the mandrel being rotatably supported 
during each tube winding operation but being unsupported 
during insertion of said one edge portion of the sheet 
material in the groove thereof; said method comprising 

(a) supporting the tube and mandrel at a plurality of 
points spaced longitudinally of the mandrel at the 
completion of winding each successive tube on the 
mandrel to maintain the mandrel and its groove sub 
stantially straight throughout their length, 

(b) moving the tube toward the front end of the man 
drel to strip the tube off the front end of the man 
drel while pulling a succeeding length of sheet ma 
terial behind the rear end of the tube with one longi 
tudinal edge of the latter sheet material moving along 
within the groove in the mandrel, 

(c) successively withdrawing the support of the tube 
and the mandrel at said points as the rear end of the 
tube approaches each successive point of support, 

(d) supporting said mandrel at at least one stripped 
point to maintain the mandrel substantially straight 
while the tube is moving beyond said stripped point 
and off the free end of the mandrel and while said 
edge of the latter sheet material is being positioned 
in said groove, 

(e) then withdrawing the support of said mandrel at 
said stripped point, and 

(f) then winding a succeeding tube on the mandrel 
from the latter length of sheet material. 

31. A method of making elongate convolute tubes from 
relatively thin sheet material utilizing an elongate rotatable 
mandrel about which sheet material is adapted to be 
wound and having a free end beyond which each succes 
sive tube is moved upon being formed; said method com prising 

(a) rotating said mandrel and taking up the sheet ma 
terial thereon to form the tube, 

(b) then stripping the tube off the free end of the man 
drel before forming a succeeding tube thereon by 
applying a pushing force against the trailing end of 
the tube opposite from the free end of the mandrel 
while supporting the tube and the mandrel at a plural 
ity of points spaced longitudinally of said mandrel to 
maintain the mandrel Substantially straight, 

(c) progressively withdrawing support from the tube as 
its trailing end approaches each successive point of 
support while maintaining the mandrel substantially 
straight, and 

(d) supporting a medial portion of said mandrel to 
maintain the mandrel substantially straight through 
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out its length when said trailing end of the tube passes 
therebeyond and during the remainder of the period 
in which the tube is being stripped off the mandrel. 

32. A method of stripping elongate convolute tubes for 
wardly off the free end of a mandrel about which each 
successive tube is wound which comprises the steps of 

(a) moving the formed tube forwardly toward said free 
end of the mandrel while positively supporting the 
tube and mandrel at a plurality of points spaced 
longitudinally of said mandrel to maintain the man 
drel substantially straight, 

(b) successively withdrawing support of the tube and 
the mandrel as the trailing end of the tube approaches 
each successive point of support while maintaining 
the mandrel substantially straight, 

(c) positively supporting a medial portion of said man 
drel to maintain the mandrel substantially straight 
throughout its length when the trailing end of the 
tube passes therebeyond and during the remainder of 
the period in which the tube is moving off the free 
end of the mandrel, and 

(d) successively applying a yielding upward pressure to 
predetermined substantial portions of the length of 
the mandrel but rearwardly of and in timed relation 
to the movement of the rear end of the tube for 
wardly of successive predetermined portions of the 
length of the mandrel. 

33. A method of stripping elongate convolute tubes for 
wardly off the free end of a mandrel whose rear end is 
journaled and about which each successive tube is wound 
which comprises the steps of 

(a) engaging and applying an uninterrupted pushing 
force against the rear end of the tube and longitu 
dinally of the mandrel while positively supporting 
the tube and mandrel at a plurality of points spaced 
longitudinally of said mandrel to maintain the man 
drel substantially straight, 

(b) successively withdrawing the support of the tube 
and the mandrel at said points as the rear end of the 
tube approaches each successive point of support, 
and 

(c) positively supporting a medial portion of said man 
drel at at least one stripped point to maintain the 
mandrel substantially straight throughout its length 
when the trailing end of the tube passes therebeyond 
and while the tube is being pushed beyond said 
stripped point off the free end of the mandrel. 
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