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5 Claims. 

This invention relates generally to vwinding 
machines for winding webs of ?exible material, 
and particularly to that type of winder in which 
the ?exible material is wound by surface con 

5 tact with winding rollers. v 
The main object and feature of the invention 

is to render machines of the type more ?exible 
or more readily and quickly adaptable to wind 
different ?exible materials, or materials of sup-' 
posedly uniform character, but which as a mat 
ter of fact may vary considerably from a‘theo 
retical standard. . 

In the accompanying drawings, the invention 
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is disclosed in a concrete and preferred form in, 

Fig. 1 is a view in side elevation of a winding 
machine embodying the invention; 

Fig. 2 is a fragmentary view in front eleva 
tion looking in the direction of arrow 2 in Fig. 1; 

Fig. 3 is a vertical sectional detail view sub 
stantially on the plane of line 3—-3 of Fig. 1; 
and . 

Figs. 4, 5 and 6 are diagrammatic views to il 
lustrate different uses of‘ the invention. 

1 indicates a‘ winding shaft on which ?exible 
material 2 is wound. Associated with this wind 
ing shaft is a plurality of surface winding 
rollers ‘that in the present exemplification of 
the invention consists of two surface winding 
drums 3 and 4 and a riding or top pressure 
roller 5. The operation of devices of' this kind 
is wellnnderstood, but may be brie?y summa 
rized as follows: drums 3 and 4 are spaced apart 
and rotate in the same direction. and support, 
in the valley between them, the winding shaft. 
Top pressure or riding roller 5 rests on top of 
the wound material and cooperate with drums 
3 and 4 in winding the material. Winding shaft 
1 and top pressure roller 5 are displaceabie in 
an upward direction in response to an increase 
in diameter of the wound material. A web 6 
is lead into the machine and passes over the 
various rollers to the winding shaft, which lat 
ter is rotated by the surface contact of the 
winding rollers with the accumulated~materiaL 
Machines of this type are employed in the 

winding of ?exible materials of highly diversified 
character, some of the materials so acted upon 
being paper, cloth, leather,- rubber, celluloid, and 
tinfoil. It will be understood that although all 
of these materials possess the property of ?exi 
bility in common, they do so to a different de 
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gree, and, in addition, they have characteristics ‘ 
that are entirely different, that is, some are 

55 smooth, some are rough, some are tacky or 

(Cl. 242-86) 

sticky, etc. Indeed the single word “paper” 
covers a multitude of grades of material from 
“onion-skin” and tissue paper to cardboard, and 
it is well known that, even in the same run of 
paper, considerable variations will occur, On 
account of the different operating conditions 
that the machine has to deal with, it will be 
understood that it is highly desirable to have 
the machine easily adjustable to thereby accom 
modate it to such different conditions, some of 
which conditions occur at times during the same 
run. I have found that different relative trac— 
tive effects of the winding rollers upon the mate 
rial produce differently wound products and, 
conversely, different materials require different 
relative tractive effects of the winding rollers to 
compensate for the peculiar characteristics of 
the particular material being wound. The rela 
tive tractive effect of the winding rollers can 
most easily be changed by altering their speed 
relationship, and by way of illustration, but not " 
of limitation, the following device is described. 
Each of the winding rollers is provided with a 
loosely mounted sprocket, indicated at 3*‘, 4“ and 
5“, and a ?exible transmission element. such as 
chain 7, passes over all of these sprockets, there 
being suitable idlers, such as sprocket pinions 
8 and 9 and sprocket 10, to properly train the 
chain around sprockets 3', 4a and 5“. Motion 
may be imparted to this chain by any suitable 
means such as pulley 11 here shown as forming 
a part of sprocket 4“. Mounted on the shaft of 
each winding roller is-a clutch member, indi 
cated at 3*’, 4b and 5", and it will be seen that 
each clutch member is keyed to its shaft so as 
to be rotatable therewith and slidable thereon. 
Said clutch members are therefore adapted to 
engage and disengage complementary clutch 
members 3°, 40 and 5c on the sprockets, whereby 
all of the winding rollers may be positively 
driven or one or more rendered idle. Manifest 
ly, when all the winding rollers are positively 
driven, a different effect will be produced than 
when one or more of said winding rollers are 
idle and therefore have to be rotated by the 4 
wound material. It is further to be observed 
that not only can the machine be adjusted for 
different runs of different materials, but it can 
also be adjusted during the same run and, what 
is of the highest importance, without interrupt- * 
ing the winding operation. Let us take a con 
crete example of such a condition. In Fig. 5 is 
shown diagrammatically the same arrangement 
of the parts as that disclosed in Figs. 1, 2 and 3. 
t will be seen that web 6 passing over guide 
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2 
roll 12 comes thereafter in contact with roller 
4, where it may be slitted by slitter 13, and 
thence passes to roller 3 and upwardly around 
the same to the winding shaft. Roller _3 there 
fore acts as a breast-roller and is subjected to 
vastly more strain than roller 4 and it will be 
understood that the tractive effect of the two 
rollers, in the web, is differentv Suppose now 
that it is desired to wind a roll of material with 
a very hard core. This can be accomplished by 
disconnecting roller 3 from the transmission 
means. That means that the wound material 
must now drive roller 3, and the reluctance of 
the latter to turn will tend to tighten the con 
volutions of the wound material and produce a 
harder roll of material than would otherwise be 
the case. If now during the winding operation 
it is for any reason desired to change this re 
lationship, then the clutch of member 3 can be 
thrown in and the clutch of member 5' be 
thrown out; or, all of the clutches can be thrown 
in, or that of roller 4 can be thrown out. Roller 
3, being the breast roll, may be provided with 
the so-called Johnstone grooves 14, said grooves 
acting here not merely as separating grooves for 
the slitted web sections, as explained in Patents 
Nos. 1,355,106 and 1,355,107 but also as a means 
of varying the tractive effect of roller 3, because 
said grooves. which are devoid of sharp corners, 
will allow the paper to sink into the valley of 
the grooves and will thus cause the paper to 
adhere more closely to the surface of roller 3. 
The foregoing describes but one of many 

different operating conditions that can be pro 
duced. Thus in Fig. 4 the web is threaded 
around roller 40 and up between rollers 30 and 
40 to winding shaft 100. In this case, slitter 130 
acts against roller 40. If desired, with this ar— 
rangement, roller 40 could have its clutch dis 
connected and rollers 30 and 50 could be driven 
positively, or any other arrangement could be 
produced at the will of the operator. In Fig. 6 
breast roller 300 acts also as a cutter or backing 
roller to cooperate with slitter 1300. The web 
here passes ?rst to roller 400, thence to roller 
300 and to winding shaft 1000 and under roller 
500. 
The slitting means, if used, may take any 

form such as overlapping rotary shears or, as 
shown in the drawings, score cut slitters acting 
against a smooth-face backing roller, which lat 
ter, may or may not be one of the winding 
rollers. In any event, if score-cut slitting means 
are employed, the backing roller should have a 
glass-hard surface in accordance with the well 
known Cameron principle. 

I claim: - 

1. In a winding machine, a winding shaft to 
be frictionally driven by means that engage the 
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surface of ?exible material accumulated there 
on, two surface winding rollers spaced apart 
and rotatable in the same direction to support, 
in the valley between them, said winding shaft, 
one of said winding rollers being frictionally 
driven by the material being wound, and having 
circumferential grooves in its surface that are 
devoid of abrupt corners, means to positively 
drive the other roller, and means to guide a web 
to the frictionally driven roller and thereafter 
to the winding shaft. 

2. In a winding machine, a winding shaft to 
be frictionally driven by means that engage the 
surface of ?exible material accumulated there 
on, two surface winding rollers spaced apart 
and rotatable in the same direction to support, 
in the valley between them, said winding shaft, 
one of said winding rollers constituting a breast 
roll that is frictionally driven by the material 
being wound, and having circumferential grooves 
in its surface that are devoid of abrupt corners, 
means to positively drive the other roller, and 
means to guide a web to the frictionally driven 
roller and thereafter to the winding shaft. 

3. In a winding machine, a winding shaft to 
be frictionally driven by means that engage the 
surface of ?exible material accumulated there 
on, two surface winding rollers spaced apart and 
rotatable in the same direction to support, in the 
valley between them, said winding shaft, a top— 
pressure surface Winding roller to engage the 
surface of the material on said shaft, a ?exible 
transmission means common to all of said roll 
ers, and means to connect or‘ disconnect said 
rollers and transmission means. 

4. In a winding machine, a winding shaft to 
be frictionally driven by means that engage the 
surface of ?exible material accumulated. there 
on, two surface winding rollers spaced apart and 
rotatable in the same direction to support, in the 
valley between them, said winding shaft, a top 
pressure surface winding roller to engage the 
surface of the material on said shaft, a flexible 
transmission means common to all of said roll 
ers, and means to connect or disconnect said 
rollers, one independently of the others, with 
said transmission means. 

5. In a winding machine, a winding shaft to 
be frictionally driven by means that engage the 
surface of flexible material accumulated there 
on, a plurality of surface winding rollers to fric 
tionally engage the material on the shaft one of 
said rollers having circumferential grooves de 
void of abrupt corners, means to drive said roll 
ers, and means to vary the speed relationship 
of the rollers to thereby vary the tractive effect 
upon the material of that roller which has the 
circumferential grooves. 

JAMES A. CAMERON. 
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