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Application filed December 15, 1924. Serial No. 755,992. 

To all whom it may concern Be it known that I, EpwIN F. HullBERT, 
a citizen of the United States of America, 
and resident of Milwaukee, in the county 
of Milwaukee and State of Wisconsin, have 
invented new and useful Improvements in 
Tube-Winding Machines, of which the fol 
lowing is a description, reference being had 
to the accompanying drawings, which are 
a part of this specification. 
The invention relates to tube winding 

machines, and more particularly to machines for winding paper or fibre sheets upon one 
another to form the body or siding of a 
paper or fibre container. 
One of the objects of the invention is to 

provide a machine in which the sheet is 
initially secured to the mandrel by suction 
or vacuum. 
A further object of the invention is to 

provide a clutch to connect the mandrel 
shaft with a source of power, which clutch 
is automatically engaged when the sheet is 
placed on the madrel through the action 
of suction. 
A further object of the invention is to 

provide a tube-winding apparatus in which 
a plurality of yieldably mounted fingers in 
sure a smooth winding of the sheet upon 
the mandrel, with a support for said fingers 
which permits them to automatically adjust 
themselves to the tube as it increases in thickness during the winding operation. 
A further object of the invention is to 

provide a tube-winding machine in which 
the tube is cut to the desired length as it 
is being wound, and in which the cutters 
are automatically held to the work by 
suction. The invention further consists in the 
several features hereinafter set forth and 
more particularly defined by claims at the 
conclusion hereof. In the drawings: Fig. 1 is a side view of 
a machine. embodying the invention, parts 
being broken away and parts being shown 
in section; Fig. 2 is a front end view of the machine, 
parts being shown in section; 

Fig. 3 is a detail plan view of the cutters 
and their support; 

Fig. 4 is a section taken on the line 4-4 
of Fig. 1; Fig. 5 is a section taken on the line 5-5 
of Fig. Í; 

Fig. 6 is a section taken on the line 6-6 
of Fig. 3. In the drawings the numeral 7 designates 
the frame of the machine, 8 the mandrel 
shaft, 9... the mandrel, 10 a drive pulley, 11 
a clutch disk slidably keyed to the shaft 8 
and 12, clutch plates between said disk and 
a clutch surface 13 on the pulley 10. 
The shaft 8 is of hollow tubular con 

struction, closed at its ends to form a suc tion pipe, provided with openings 14, 15 
and 16 registering respectively with a cham 
ber 17, a space 18 within the clutch and 
the space 19 within the mandrel 9. A tubu 
lar member 20, whose ends are suitably 
seated against air leakage, surrounds the 
rear end of the shaft 8 and forms the cham 
ber 17 which is connected by a pipe 21 with 
a vacuum or suction air pump, not shown. 
The mandrel 9 is provided with a series 

of perforations 22 and when the edge of the 
sheet to be wound is placed over these per 
forations the suction created by the air 
pump connected with pipe 21 will draw this 
edge against the mandrel and cause it to 
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adhere thereto, so that the winding of the 
sheet may be started. The disk 11 has a flange 23 slidably 
mounted upon a flange. 24 on the pulley 10 
and these flanges, with sides of the disk 11 
and pulley 10, form the space 18. The disk 
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11 is normally held out of pressure engage 
ment with the plates 12 by springs 25 
mounted in the space 18 between saif disk 
and a collar26 fixed to the shaft 8. When, 
however, the sheet to be wound has covered 
the holes 22 the increased suction pressure 
is communicated to the space 18 and thus 
causes the disk 11 to move toward the pulley 
10 against the action of the springs 25 and 
thereby press the plates 12 between them 
and thus establish a driving relation between 
the power-driven pulley and shaft 8, thus 
revolving the mandrel which then winds 
the sheets upon it until the desired thick 
ness for the finished siding is obtained, it 
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being understood that by the term “sheet' 
I mean a continuous sheet or strip, or a 
number of sheets glued together at their 
ends to form a continuous sheet, and that. 
the layers as wound upon the mandrel are 
Secured together by suitable adhesive. As 
soon as the winding operation is completed 
the removal of the tube from the mandrel 
breaks the vacuum and thereby releases the 
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pulley 10 from driving connection with the 
shaft, since the springs 25 then move disk 
11 out of pressure engagement with the 
clutch plates 12. 
For trimming the tubing to length, I use 

a cutter support 27 having a way 28 upon 
which the cutter brackets 29 carrying the 
knife wheels 30 are adjustably mounted and 
to which they may be secured in adjusted 
position in any suitable manner, said cutter 
support 27 being itself slidably mounted in 
suitable guides on a supplemental frame 31. 
The cutters are moved toward and away 
from the work by moving the support 27 
relative to the frame 31. This is accom 
plished by racks 32 on the support 27 mesh 
ing with pinions 33 on a shaft 34 mounted 
in said support, which carries a pinion 35 
meshing with a centrally located pinion 36 
on a shaft 36' which meshes with a rack 37 
formed on or connected to a piston rod 38 for a suitably packed piston 39 working in a 
vacuum cylinder 40, Figs. 2, 3 and 6. 
Springs 41 within the cylinder 40 act on the 
piston 39 so as to cause the above mechanism 
to move the cutters away from the work, but 
when the cylinder 40 is connected with the 
suction pump through a flexible pipe 42 con 
nected with the suction pipe 21, the piston 
39 is caused to be moved downwardly in the 
cylinder 40 when the sheet is attached to the 
mandrel, as previously described, and in the 
same way that the clutch is operated, and 
thereby move the cutters against the sheet 
as it is being wound upon the mandrel to 
cut the sheet or sheets to the desired length. 
Thus, no additional time is required to trim 
the tube after it has been formed. 

For making cone-shaped container bodies, 
such as for pails, the mandrels may be of 
various tapers and to accommodate for this 
the frame 31 with the cylinder 40 which it 
carries may be turned on the axis of said 
cylinder as a center and be secured in ad 
justed position by clamping bolts 43 carried 
by the frame 31 and passing through arcuate 
slots 44 in the main frame. 

In order to press the newly wound layer 
upon the previously wound layers of the tub 
ing, I provide a plurality of presser members 
or fingers 45 whose pressing surfaces are 
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formed to accommodate the shape of the tub 
ing being formed. Each of these fingers is 
pivotally mounted on a shaft 46 carried by 
a transverse frame member 47 having racks 
48 formed integral therewith or secured 
thereto and slidably mounted in the main 
frame. As shown more particularly in Fig. 
4, each rack 48 meshes with a pinion 49 
formed on a shaft 50 which also has pinions 
51 formed thereon meshing with a rack bar 
52 slidably mounted in the main frame 7. 
This rack bar is adapted to be moved by the 
operator to bring the fingers 45 into oper 

65 ation by means of a hand lever 53 pivoted 
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at 54 and connected intermediate its ends to 
the bar 52 by a yieldable link. As here 
shown, this link consists of rods 55 and 56 
pivotally connected, respectively, to the lever 
53 and bar 52, the rod 56 carrying a cylinder 
56 in which the headed end 57 of the rod 
55 works, a spring 58 being interposed be 
tween the head 57 and a head 59 of the 
cylinder. With this construction when the 
operator swings the lever 53 toward the left, 
as viewed in Fig. 1, the rack bar 52 is moved 
in the same direction and this, through the 
pinion and rack connections above described, 
elevates the fingers 45 so that they may en 
age and press upon the work, each of said 
gers being yieldingly held against the 

work by a spring 60 interposed between the 
lower end thereof and a part of the frame 
member 47, and whose pressure is adjusted 
by a washer 61 and screw 62. When the 
lever has moved the fingers to operative po 
sition, through force transmitted through 
the spring 58, it is held in any suitable man 
ner and as the winding of the tube proceeds 
the fingers are permitted to move down as 
the wall of the tube thickens, because of the 
yieldable link connection above described 
which permits movement of the rack bar 52 
independent of the lever 53. 
In order to stop the mandrel in a feeding 

position, the rear head 63 of the mandrel is 
provided with a latch plate or keeper 64 au 
tomatically engageable with a spring-pressed 
latch or locking rod 65 through the cam sur 
face 66. The latch 65 is slidiably mounted in 
the frame of the machine and, as shown in 
Fig. 1, has a bored extension 67 in which a 
rod 68 is slidably mounted, said rod having 
a stop collar 69 for engagement with said 
extension and being connected to a rack 70 
meshing with the opposite side of the pinion 
49 on the rear shaft 50 and a spring 71 sur 
rounding the rod 68 between the rack 70 and 
extension 67. This last-described connection 
permits the latch 65 to be moved by the rack 
bar 70 and relative thereto through the 
agency of the spring 71. When the operator 
moves the lever 53 to bring the fingers to op 
erative position, this same movement causes 
the release of the latch 65 through the down 
ward movement of the rack 70 by the rotat 
ing pinion 49. As soon as the tube is wound 
and the lever 53 is swung back, the fingers 45. 
are moved out of the way and at the same 
time the rack 70 is moved up, thus bringing w O, ????? ?? 

the latch 65 into a position for engagement 
with the plate 64 whose locking recess 72 is 
automatically engaged through the action of 
the cam surface 66 and its relative movement 
to the rack 70 by reason of the spring 71. 
The fingers 45 are limited in their swing 

ing movement by engagement of their lower 
ends 73 with a part 74 of the frame member 
47. , 

The operation in brief is as follows: The 
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operator first moves the lever 53 to bring the 
fingers 45 to operative position and release 
the latch 65 from the mandrel. The suction 
being on, by the operation of a valve 77 in 
the suction line, he then feeds the forward 
end of the paper strip to the mandrel adja 
cent the holes 22 from a feed table, not 
shown, the holes 22 being just above the re 
cess formed by the curved ends 76 of the 
fingers 45. The air suction within the man 
drel picks up this forward edge of the sheet 
and draws it against the mandrel. Immedi 
ately thereafter the increased suction pro 
duced by the closing off of the holes 22 by 
the sheet operates the clutch and the mandrel 
is then revolved through the drive of shaft 
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8 from the pulley 10 and this suction also. 
moves the cutters 30 to operative position. 
As the mandrel revolves the fingers 45 press 
the newly fed part of the sheet down upon 
the previously laid part and the sheets are 
cut to length as wound, and when the tube: 
has reached the desired thickness the valve 
77 in the suction line is operated to break the 
suction in the cylinder 40 and in pipe 42 and 
the cutters 30 are then moved back by the 
spring 41 and the clutch is released so that 
the finished tube may be removed from the 

30 
mandrel. The lever 53 is then reversed to 
release the fingers and bring the latch 65 
into action to cause it to stop the rotation of 
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the mandrel 9. Thereafter the cylinder is 
removed from the mandrel. - 
While I have shown the machine designed 

for winding conical tubes, it will be under 
stood that cylindrical tubes may be wound in 
the same way by the attachment of the prop 
er mandrel to the head 63, since the mandrel 
proper is separable from the head 63 and 
secured thereto by bolts 75. 
I desire it to be understood that this in 

vention is not to be limited to any particular 
form or arrangement of parts except in so 
far as such limitations are included in the 
claims or necessitated by the prior art. 
What I claim as my invention is: 
1. In a tube-winding machine, the com 

bination with a revolving driver, of a shaft, 
a clutch for connecting said shaft with said 
driver including a chamber, a mandrel hay 
ing a chamber and openings from said 
chamber to the exterior of the mandrel, 
means for decreasing the pressure in said 
mandrel chamber below the pressure outside 
the mandrel whereby a sheet positioned over 
said openings will be held to said mandrel, 
said last-named means also causing a re 
duction of pressure in said clutch chamber 
whereby when said sheet is engaged with the 
mandrel said clutch will be operated to es 
tablish a driving connection between said 
driver and shaft. 

2. In a tube-winding machine, the com 
bination with a driving member, and a 
mandrel of means, including a clutch for 

? 
connecting said mandrel with said driving 
member to revolve the same, said mandrel 
having a suction chamber in restricted com 
munication with its exterior to cause. the 
sheet to be wound to be gripped to said 
mandrel, said clutch having suction-oper 
ated means rendered operative by the at 
tachment of said sheet to said mandrel. 

3. In a tube-winding machine, the com 
bination with the revolving mandrel upon 
which the sheet is wound, of cutting mech 
anism to cut the tube to finished length, and 
suctioned-operated means to feed the cutters 
to their work. 4. In a tube-winding machine, the com 
bination with the revolving mandrel upon 
which the sheet is wound, of a plurality 
of fingers for pressing the adjacent wind 
ings upon each other, a support upon which 
said fingers are yielding pivotally mounted, 
and means permitting a reverse movement 
of said support as the thickness of the tube 
increases. 5. In a tube-winding machine, the combi 
nation of a revoluble mandrel having a 
Suction chamber and sheet-holding suction 
openings, a revoluble driver, means, in 
cluding a clutch for connecting said man 
drel with said driver, and means for stop 
ping the mandrel in a predetermined feed 
position. 6. In a tube-winding machine, the com 
bination of a revoluble mandrel, means for 
attaching the sheet to the mandrel, 
means for driving the mandrel, a plu 
rality of yielding presser fingers acting on 
the winding, a support for said fingers, 
means for locking the mandrel in a feed 
position, and means for moving said support 
to a position for operation of said fingers 
and for releasing said locking means. 

7. In a tube-winding machine, the com 
bination with a revoluble mandrel provided 
with suction sheet-holding means, and driv 
ing means for the mandrel including a 
suction-operated clutch thrown in by the at 
tachment of the sheet to the mandrel. 
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8. In a tube-winding machine, the combi 
nation with a revoluble mandrel provided 
with suction sheet-holding means, driving 
means for the mandrel including a suction 
operated clutch thrown in by the attachment 
of the sheet to the mandrel, mechanism to 
cut the tube to length, and suction-operated 
means to feed the cutters to their work. 

9. In a tube-winding machine, the com 
bination with a revoluble mandrel upon 
which the sheet is wound, of a plurality of independently yieldable piyoted presser, fin- 12s gers for pressing the adjacent windings 
upon each other, a support upon which said 
fingers are mounted, and operator-con 
trolled means for moving said support to 
bring said fingers to or away from an opera 
tive position, said last-named means permit 
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ting reverse movement of said support as 
the thickness of the tube increases. 

10. In a tube-winding machine, the com 
bination with a revolving mandrel upon 
which the sheet is wound, of a plurality of 
independently vieldable pivoted presser fin 
gers for pressizug the adjacent windings upon 
each other, a support upon which said fin 
gers are mounted, and operator-controlled 
fingers to or away from an operative posi 
tion, said last-named means including a 
yieldable connection permitting a reverse 

means for moving said support to bring said 
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movement of said support as the thick 
ness of the tube increases. 

11. In a tube-winding machine, the com 
bination with a revoluble mandrel provided 
with suction sheet-holding means, of cutters 
for trimming the sheets as they are wound 
on the mandrel, and suction-operated means 
for moving the cutters to their work actu 
ated when the sheet is attached to the 
mandrel. 

In testimony whereof, I affix my signa 
ture. 

EDWN F. HULBERT. 


