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1 
This invention relates to a winding apparatus, 

and more particularly to a non-stop automatic 
transfer winding apparatus. The present appli 
cation is filed in place of my abandoned ap 
plication Serial No. 470,987. 

: An object of the invention is to provide a 
mechanism for continuously winding a web of 
'paper on a plurality of Successive cores in a Com 
pletely automatic Operation. 
Another object of the invention is to provide 

'apparatus for winding a web on a core or man 
drel and automatically severing the web and 
stransferring the leading end thereof to- another 
score or mandrel without interrupting the Wind 
ing operation. Still another object is to provide 15 
in a single machine, apparatus for slitting and 
perforating a web of paper and for automatically 
severing the web at pre-determined intervals so 
that the web may be continuously wound. On Suc 
cessive cores. 
Another object of the invention is to provide 

means for automatically severing a paper web 
which is being wound on a mandrel and for urg 
ing the leading end of the severed web against 
another mandrel. Still another object is to pro- 25 
vide mechanism for continuously moving a plu 

trality of mandrels and for synchronizing with 
the movement of the mandrels the severance of 
the paper Web and the bringing of the leading end 
of the severed web into engagement with a man- 30 
drel. 
Other features and advantages will appear 

from the following specification and drawings, in 
Which: 

Fig. 1 is a fragmentary transverse sectional 35. 
- view of the apparatus of the invention; Fig. 2 
is a similar fragmentary transverse sectional view 
of the apparatus showing the severing of the 
paper web while it is being Wound upon a man 
drel and the application of the leading end of 40 
the web to another mandrel; Fig. 3, an eleva 
tional view; Fig. 4, an end elevational: View, the 
view being of the end opposite that shown in 
Fig. 3; and Fig. 5, a broken plan View. 
In the embodiment of the invention described .45 

herein and as shown more clearly in Figs. 1. and 
2, a paper web 0 is passed between a drive roll 
f f and a bed roll 2. In passing about the bed 
roll 2, the web is brought into adjacent rela 
tion with a perforating roll 3 and a splitting. 
roll 4 and then passes, between the bed roll? 2 

is and another drive roll 5. From the bed roll 2, 
the paper web passes to and is wound upon one 

... of the scores 6, 7, 8 and f. mounted respec 

10 

20. 

in the direction shown by the arrows in F 

2 
paratus is designed to provide a continuous wind 
sing operation in which the web is automatically 
transferred from one mandrel to another with 
out interrupting the operation. ... . . . . 

The drive roll if on the shaft 24 is positively 
driven and is arranged with the bed roll 2 to 
frictionally engage the web Otherebetween. The 
bedroll 2 is rotatable on the shaft 25. 
The bed roll. 2 is equipped with longitudinal 

recesses 26. which are adapted to receive the per 
forating knives 27 on the roll 3. The roll 3 
on the shaft 28 is synchronized in its rotation 
with the rotation of the bedroll 2 so that per 
forating blades. 27 register with the recesses. 26. 
As the web fe passes between the rolls 2 and 3, 
the perforating. knives. 27 pass through the web 
to form, perforations therein at longitudinally 
spaced portions of the web. ... - ... - - .-- . 

The slitting roll 4 on the shaft 29 is also dis 
posed in adjacent relation with the bedroll 12 
and is arranged to engage the web. 10 on the roll 
f2. Preferably, the bed roll 2 is equipped 

annular projecting portion of the slitting. 
The roll 5 on the shaft 3 may be positively 

driven and may be arranged with the bedroll 2 
to frictionally engage the web Otherebetween. 
The positively driven rolls 5 and are rotated 

1. 
The mandrels 20, 21, 22 and 23 are rotatably 

mounted on a movable turret 32, which in turnis 
rotatably supported by the shaft 33. The turret 
32 may be arranged for rotation on the shaft 33 
so. as to move the mandrels carried thereby in 
the courater-clockwise, direction indicated by the 
arrow in Fig. 1. Any suitable mechanism may 
be used for rotating the turret. Preferably, the 
turret is rotated at such a speed that a mandrel 
122 in web winding position as shown in Fig. 1, 
may be moved to the position of the mandrel 23, 
in Fig. 1, in the time required to wind the web 
to its full extent on the core on the mandrel. 
Thus, the core on the mandrel receives, the web 
when the mandrel reaches the web winding posi 
tion of the mandrel 22, shown in Fig. 1, and by 
the time the web has been completely, wound on 

50 

the core on the mandrel, the mandrel has reached 
the position beyond web.winding position in 
which the mandrel 23 is shown in Fig. 1. 
An arm. 34, which may if desired be mounted 

on the shaft 25, carries a.knife, blade, 35 and a 
nozzle 36. The arm 34 is arranged to move toward 
and away from the web O at the portion thereof 
between the mandrels 22 and 23. The knife blade 

stively on the mandrels 20, 21, 22 and 23. The ap- 55 35 may be of any suitable or conventional-type 

  



3 
adapted to sever the web when brought into en 
gagement therewith. The nozzle 36 is adapted to 
receive a conduit for delivering fluid under pres 
Sure to the nozzle 36. Preferably, a mixture of 
compressed air and water is passed into the noz 
2le and emitted therefrom under pressure. 
The arm 34 may be actuated by any suitable 

means so as to bring the knife blade 35 into en 
gagement with the web 0 at the portion thereof 
between the mandrels 22 and 23 to sever the web 
0 when the core 9 on the mandrel 23 has been 

fully wound with the Web. Preferably, the actu 
ating means for the arm 34 is automatically op 
erable and is Synchronized with the movement of 
the turret 32 so that the arm 34 is moved for 
Wardly when the mandrels reach the position 
shown in Fig. 1. 
The fluid, which is supplied to the nozzle 36, 

is controlled by a suitable valve mechanism SO 
that fluid under pressure is ejected from the noZ 
zle 36 immediately after the web to has been Sev 
ered by the action of the knife 35. The nozzle 
36 thus serves to bring the fluid into engage 
ment with one side of the leading end of the 
severed web, and thus causes the leading end of 
the severed web to be brought into engagement 
with the core 8 of the mandrel 22, as seen in 
Fig. 2. Fluid is ejected under pressure from the 
nozzle 36 only immediately after the Severance 
of the web 0, the valve mechanism being Syn 
chronized so as to operate only at the periodic 
intervals of the actuation of the arm 34. 
When the web 0 has been fully Wound on the 

core 9 on the mandrel 23 and the mandrel 23 
reaches the position shown in Fig. 1, the arm 34 
is automatically actuated to bring the knife 35 
into engagement with the web 0. The knife 35 
Severs the web O at the portion thereof between 
the mandrels 22 and 23. Immediately upon the 
severance of the web 10 by the knife 35, the noz 
zle 36 ejects a stream of fluid under pressure 
(preferably a mixture of compressed air and 
water) to force the leading end of the Severed 
web into engagement with the mandrel 22. The 
mandrel 22, of course, is in engagement with 
or immediately adjacent the side of the Web Oppo 
site that which is adjacent the knife blade 35 
and nozzle 36. 
A complete machine, which Supplies the power 

for the various operations shown in FigS. 1 and 2, 
is set out more fully in Figs. 3, 4 and 5. In the 
latter figures, A designates a base or frame for 
Supporting the operating mechanism hereinafter 
described. A bracket A' provides a Support 
for the roll 40 which carries the paper stock f O. 
A main drive shaft 25 is mounted in the frame 

A and is equipped with a drive wheel 4 to which 
power may be Supplied by belt or by gear mecha 
nism or by any Suitable means. The drive Shaft 
25 carries the bed roll 2, and at the opposite 
end of the casing is equipped with a gear 42 mesh 
ing with the gear 43 on shaft 24, the gear 44 on 
shaft 26, the gear 45 on shaft 29, and, as shown 
more clearly in Fig. 4, the pinion 46 on shaft 3. 
Shaft 3 carries also the pulley drive member 47. 

Suitable pulley and belt means are provided for 
driving the mandrels 20, 2, 22 and 23 on the 
turret 32. Such belt mechanism is shown more 
clearly in Fig. 3. A pulley 48 is mounted upon 
a standard 49 carried by casing A and receives a 
belt 50 driven by pulley 47. 

Pulley 48 is fixed to a rotatable shaft 5 and 
shaft 5 carries another pulley 52. A belt 53 con 
nects the pulley 52, a pulley 54 carried by shaft 
3, and an idler pulley 55 carried by shaft 56. 
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Shaft 56 is mounted upon an arm 57 pivotally 
carried upon casing A by shaft 58 and is urged 
outwardly against belt 53 by an integrally 
weighted arm 59. The belt 53 is adapted to en 
gage a drum 60 carried by each of the mandrels 
20, 2, 22 and 23 and, as shown best in Fig. 3, 
the belt normally engages two of the drums at 
One time. By this means, the rotation of each of 
the Separate mandrels, when in contact with the 
paper web 0, is rotated independently of the 
turret shaft 33. 
Power is supplied to the turret shaft 33 by the 

following means: The shaft 25 is provided with 
a worm 6', as indicated in Fig. 3, and the worm 
6 meshes with a worm gear 62 carried by a cross 
shaft 63. The ends of the cross shaft 63 are pro 
vided with bevel gears 64 and 65. Bevel gear 
64 meshes with gear 65 carried by shaft 66. 
Shaft 66 extends through the frame members A 
and at its opposite end carries gear 67. Gear 6. 
meshes with an intermediate gear 68 carried 
upon shaft 69 and, in turn, gear 68 meshes with 
the upper gear 70 carried upon shaft 7. Shaft 
lf carries a pinion 72 which meshes with the large 
gear 73 carried by turret shaft 33. 
Power is Supplied to the knife 35 and to the 

fluid discharge member 26 by the following 
means: The bevel gear 65 carried by the croSS 
shaft 63 meshes with bevel gear 74 mounted on 
shaft 5. Shaft 75 carries a wheel 6 to which 
an eccentric member 77 is pivotally mounted by 
means of pin 78. The eccentrically-mounted 
member 77 carries a rod 79 which pivotally en 
gages the member 34 carrying knife 35, as shown 
best in Fig. 3. 
Any suitable means for automatically supply 

ing fluid to the nozzle mechanism 26 may be en 
ployed. In the illustration given, the nozzles 26 
are connected by a manifold pipe 80 secured to 
the knife arm 34. Communicating with the pipe 
80 is a flexible hose 8 which is supported by 
bracket 82 on casing A. A pipe 83 connects the 
hose 8 with a valve device 84, as shown more 
clearly in Fig. 3. The valve device 84 is provided 
with a plunger 85 adapted to be engaged by a 
can 86 carried by the wheel 76. The cam 86 
controls the operation of the plunger 85 to re 
lease fluid in timed relationship with the action 
of the knife when cutting the paper web 0, as 
heretofore described. 
An idler roller 87 is carried by shaft 88 and 

provides a Support for the paper web 0. 
In operation, the Web O is drawn between the 

drive roll and the bed roll 2 and is passed 
along the perforating roll 3 and slitting roll 4 
and then between the drive roll 5 and bed roll 
2. In passing the perforating roll 3 and slitting 

roll 4, the web is perforated and slit. From the 
drive roll 5, the web continues to pass along the 
bed roll 2 to the core 9 on the mandrel 23. As 
the turret 32 is rotated and the mandrels are 
moved to the web winding position of mandrel 22 
and then beyond this position to the position of 
mandrel 23, the arm 34 is actuated at intervals 
So as to Sever the web fo at the portion thereof 
between the mandrels 22 and 23. The severing 
of the web is immediately followed by the appli 
cation of fluid pressure to the side of the leading 
end of the web which is opposite the side adja 
cent the mandrel 22. In this manner, the web is 
brought into engagement with the mandrel 22 
and is wound thereon. The continued operation 
of the device brings the mandrels 20 and 2 into 
web winding position and then beyond this posi 
tion. The web is continuously and automati 
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cally wound upon the cores on Successive man 
drels, the transfer of the web from one mandrel 
to another being completely automatic. 

Although the invention has been described in 
connection with a particular embodiment, it will 
be apparent that modifications and changes may 
be made without departing from the spirit and 
Scope of the invention. 

I clain: 
1. Winding apparatus comprising a frame, a 

plurality of spaced mandrels movably mounted 
thereon, means for delivering a web to a first 
mandrel in Web-Winding position, means for 
moving said first mandrel beyond web-winding 
position and simultaneously moving a Second 
mandrel to web-winding position, said second 
mandrel in web-winding position being disposed 
inimediately adjacent one side of Said Web, a 
knife, means for moving Said knife to Sever said 
web at a point beyond said second mandrel, a 
Source of liquid, a liquid nozzle, and valve means 
actuated in timed relation to the severing of said 
web by said knife for applying fluid from said 
Source and through said nozzle to the leading 
end of Said severed web immediately after the 
Severance thereof to bring said leading end of 
the Web into engagement With Said Second man 
drel. 

2. Winding apparatus comprising a frame, a 
plurality of spaced mandrels movably mounted 
thereby, means for delivering a web to a first 
mandrel in web-winding position, means for 
moving said first mandrel beyond Web-Winding 
position and simultaneously moving a second 
mandrel to web-winding position immediately 
adjacent One side of the Web, means for Severing 
said web at a point between Said first and Said 
Second mandrels, a spray nozzle, and means ac 
tuated immediately after the Severing of Said 
web for discharging fluid through said nozzle 
upon the leading end of Said Severed Web to bring 
the Saline into engagement with the mandrel in 
web-winding position. 

3. Winding apparatus comprising a frame, a 

O 
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6 
plurality of spaced mandrels movably supported 
thereby, means for delivering a web to a first 
mandrel in Web-Winding position, means for 
moving said first mandrel beyond Web-Winding 
position and simultaneously moving a Second 
mandrel to web-winding position immediately 
adjacent one side of the Web, a knife movably 
mounted for severing said web at a point between 
said first and Second mandreis, a nozzle carried 
by said knife and connected with a source of 
liquid under fluid pressure, and valve means op 
erated in sequence to the severing action of said 
web for discharging fluid to the leading end of 
said web to Secure the same to the mandrel in 
Web-winding position. 

4. Winding apparatus comprising a frame, a 
plurality of Spaced mandrels movably supported 
thereby, means for delivering a web to a first 
mandrel in Web-winding position, means for 
moving Said first mandrel beyond web-winding 
position and simultaneously moving a Second 
mandrel to web-winding position immediately 
adjacent One side of the Web, a knife pivotally 
mounted for engagement with the web between 
said first and second mandrels to sever the same, 
a nozzle fixed to said knife and movable into an 
arcuate path over the leading end of said Web 
after the same has been severed, and means for 
discharging liquid through said nozzle down 
Wardly upon the end of said web to secure the 
same to the top side of said mandrel. 

PETER. J. CHRISTMAN. 
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