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The present invention relates to winding machines in 
general, and more particularly to a machine which is 
utilized for transforming an elongated strip, tape or sheet 
of paper, foil or similar flexible material into convoluted 
rolls. Still more particularly, the invention relates to a 
winding or convoluting machine which is capable of all 
tomatically transforming a tape or strip of practically 
infinite length into a series of rolls each of which may 
contain a predetermined number of convolutions. 

It is an important object of this invention to provide 
a fully automatic winding machine wherein the forma 
tion of a new roll is started without manual assistance as 
soon as the formation of the preceding roll is completed. 

Another object of the invention is to provide a winding 
machine of the just outlined characteristics which may 
be readily and rapidly converted to form rolls of different 
diameters and/or to shift from winding a comparatively 
wide strip to winding of a narrower strip or vice versa. 
A further object of the invention is to provide an all 

tomatic control system to regulate the operation of a 
winding machine which embodies the above outlined fea 
tures. 
An additional object of the invention is to provide in 

an automatic winding machine a retaining or holding 
device which is capable of automatically applying and 
holding the tape against a new core when the formation 
of a roll is completed and when such completed roll is 
severed from the tape. 
A concomitant object of the invention is to provide a 

novel method of severing a newly convoluted roll from a 
continuously delivered tape. 
A further object of the invention is to provide a wind 

ing or convoluting machine which need not be arrested 
when it completes a roll, and wherein the formation of a 
new roll begins simultaneously with completion of the 
preceding roll so that the output of such machine ex 
ceeds considerably the output of all conventional wind 
ing machines of which I have knowledge at this time. 
An additional object of the invention is to provide a 

winding machine wherein the material which is to be 
convoluted is not wasted when the machine completes a 
roll and begins or is about to wind a new roll. 

Still another object of the invention is to provide a 
winding machine of the above outlined characteristics 
which is equally useful for winding strips of paper, tex 
tile or similar flexible material onto simple rod-like cores 
or onto hollow tubes which may be fitted onto rods to 
facilitate handling of rolls, particularly if the rolls are 
bulky and of considerable weight. 
Another object of the invention is to provide a winding 

machine which is capable of automatically discharging 
consecutively convoluted rolls, of automatically receiving 
empty cores for such rolls, and of automatically separat 
ing each newly finished roll from the tape. 
With the above objects in view, one feature of the in 

vention resides in the provisions of a machine for wind 
ing a flexible strip onto consecutive cores to form con 
voluted rolls. The machine comprises a spool having a 
pair of spaced disks provided with radially inwardly ex 
tending preferably equidistant slots araringed in such a 
way that each slot of one of the disks is aligned with a 
slot of the other disk, a plurality of preferably equidistant 
rollers which are disposed between the disks and whose 
axes are disposed on the periphery of a circle which is 
concentric with the spool so that each slot is fianked by 
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two winding rollers, means for driving the rollers in the 
same direction about their respective axes, means for de 
livering the strip between the disks so that the strip is 
trained around and is advanced by the winding rollers, 
feeding means for introducing cores into consecutive 
aligned slots so that each core enters the respective slots 
and maintains the strip in contact with the adjacent wind 
ing roilers whereby the rollers automatically convolute 
the strip onto the core, and indexing means for intermit 
tently turning the spool to move a new pair of aligned 
slots into registry with the feeding means. 
The machine may be equipped with special cutting 

means, or the incination of slots which are adjacent to 
the feeding means may be such that the cores strike 
against and automatically sever the tape from the newly 
formed rol. 
The novel features which are considered as character 

istic of the invention are set forth in particular in the 
appended claims. The invention itself, however, both 
as to its construction and its method of operation, to 
gether with additional objects and advantages thereof, 
will be best understood from the following detailed de 
scription of certain specific embodiments with reference 
to the accompanying drawings, in which: 

FIG. 1 is a somewhat schematic transverse vertical 
section through a winding machine which embodies one 
form of my invention and wherein the strip or sheet ma 
terial to be convoluted is severed by a cutting device, the 
section of FIG. 1 being taken along the line I-I of FIG. 
2, as seen in the direction of arrows; 

FIG. 2 is a longitudinal section through the winding 
machine as seen in the direction of arrows from the line 
A-A of FIG. 1; 

FIG. 2a is a diagrammatic view of a control system 
which regulates the operation of the winding machine; 

FIG. 3 is a fragmentary end elevational view of a 
slightly modified winding machine which is arranged to 
convolute a strip or tape around a different core and 
wherein the leading edge portion of the strip is compelled 
to adhere to a newly introduced core by one or more 
blasts of compressed fluid; 

FIG. 3a is an enlarged end elevational view of the 
cutting station of the machine shown in FIG. 3, 

FIG. 3b is a fragmentary front elevational view of the 
cutting device for the machine of FIGS. 3 and 3a; 

FIG. 4 is a fragmentary tranverse vertical section 
through a further winding machine which is without a 
cutting device and wherein the tape is severed by a newly 
introduced core; and 

FIG. 5 is a fragmentary perspective view of the means 
for intermittently feeding cores to the machine of FIG. 4. 

Referring now in greater detail to the drawings, and 
first to FIGS. 1 and 2, there is shown a winding machine 
for paper, foil or similar sheet material. This machine 
comprises six equidistant winding rollers 4 whose axes are 
disposed on the periphery of a circle and whose shafts are 
mounted in a pair of spaced disks 3. The hubs of the 
disks 3 are mounted on a shaft 2 which forms part of an 
indexing means for intermittently turning the winding 
rollers about the axis of the shaft 2. As shown in FIG. 2, 
the disks 3 and the shaft 2 together constitute a spool or 
reel which is turnable in bearing brackets 1 forming part 
of the frame or support for the winding machine. Each 
roller shaft extends outwardly and beyond one of the 
disks 3 (i.e., beyond the right-hand disk, as viewed in 
FIG. 2), and carries a planet gear 6. These gears form 
a cluster around and mate with a center gear or sun 
wheel 7 whose hub extends through the respective bracket 
1 and carries a pulley 5 forming part of the means for 
driving the rollers 4 about their respective axes. As 
shown, the gears 6, 7 together constitute a planetary 
transmission which drives all of the rollers in the same 



3 
direction and which is effective regardless of whether the 
disks. 3 are arrested or whether these disks travel about 
the axis of the shaft 2. This shaft is rotatably received 
in the hub of the sun wheel 7 so that the Sun wheel may 
rotate with respect to the shaft 2 or vice versa. The in dexing means for intermittently advancing the disks 3 
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bounded by two slots. Of course, and as shown in FIG. 
3, the depth of the slots 8 may be less if the strip 10 is 
convoluted onto a tube or shell 9b, whose diameter ex 

about the axis of the shaft 2 further comprises a driver 
gear 14 which is fixed to the left-hand end portion of the 
shaft, as viewed in FIG. 2, and which may be driven at 
predetermined intervals, for example, by an electric motor 
through a suitable transmission, not shown in FIGS. 1 
and 2. . . . . . . . . 

The flexible sheet material to be wound. (e.g., a con 
tinuous paper strip 10) is delivered from a suitable source 
and passes around a deflecting roller 11 which forms 
the brackets 1, and the strip is thereupon trained around 
the winding rollers. 4 in a clockwise direction, as viewed 
in FIG. 1. Thus, the strip is automatically advanced by 
these rollers because the rollers are assumed to spin in 
a clockwise direction. The leading edge of the strip 10 
is secured to an elongated core such as a rod 9a or to a 
tube or sheet:9b (see FIG. 3) which receives a rod 9a. 
In other words, the core of a roll may assume the form 
of a rod. 9a or the core may be a composite structure 
including a tube or shell 9b and a rod 9a which latter is 

10 

ceeds the diameter of the respective rod 9a. . 
Owing to the fact that all of the winding rollers 4 

always rotate in the same direction and that the outer 
most convolution of the roll 3A which is being formed 
in the machine floats on the uppermost winding rollers, 
the peripheral speed of the roll 13A remains constant and 
equals the peripheral speed of the rollers. Consequently, 
the convoluting operation is carried out at constant speed 
to insure that the strip 10 is not likely to tear. Further 
more, such mounting of the core 9a or 9a, 9b insures 

15 
part of the feeding means and which is mounted between 

20. 

telescoped into the tube. If the machine is used to wind. 
paper strips onto tubes, the length of such tubes is some 

that the peripheral speed of the roll 13A remains con 
stant irrespective of the fact that the diameter of this 
roll continues to increase, and the convoluting operation 
continues as long as the cutting device 12 remains in 
active, to wit: as long as the sensing device 15 is out of 
contact with or is not actuated by the outermost convolu 
tion of the roll 13A. 
The arrangement is such that a new rod 9a drops into 

the next pair of aligned slots. 8" just before or shortly 
before the cutting device 12 becomes operative so that 
the rod 9a may actually rest on the tensioned strip 10 

5 immediately in front of the roll 13A and may be auto 
matically attached to the leading edge portion of the 
strip at the time or immediately after the cutting device 
separates the newly completed roll 13a from the strip 0. what less than the distance between the disks 3, whereas. 

the length of the rod 9a always exceeds such distance to 
make sure that the end portions or tips of the rods a will 
fit into radially inwardly extending aligned slots 8 which 

30 
This newly completed roll is shown in broken lines. For 
example, the cores may be coated with an adhesive sub 
stance to insure that they will adhere to the strip. and 
will cause the strip to form convolutions thereabout as are provided in the peripheral portions of the disks 3 and 

extend toward but short of the shaft 2. . 
That rod. 9a onto which the strip 10 is being wound is 

located in the upwardly extending slots 8. It should be 
noted that each such slot is bounded by two winding roll 
ers 4 and that the depth of each slot is sufficient to insure 
that the leading edge portion of the strip 10 is in contact 
with and floats on the adjacent winding rollers when the 
end portions of the respective rod 9a are received in such 
aligned-slots. Consequently, the revolving winding roll 
ers 4 compel the convoluted strip portion to revolve in 
response to contact of its outermost convolution with the 
peripheries of the adjacent winding rollers whereby the 
diameter of the roll continues to increases with simultane 
ous movement of the rod 9a upwardly and away from the 
shaft 2 until the rod has stored a desired length of strip 
material thereon. Thus, once the leading edge portion of 
the strip is caused to adhere to or is otherwise connected 

40 

50 with that rod 9a which is received in the upwardly ex 
tending pair of aligned slots. 8, the winding operaticn is 
carried out in a fully automatic way as long as the trans 
mission 6, 7 continues to drive the winding rollers 4 in 
response to rotation of the pulley 5, and as long as the 
deflecting roller. 11 continues to feed strip material into 
the space-between the disks 3. 
The machine of FIGS. 1 and 2 further comprises an 

soon as the core 9a' moves to the innermost zones of 
the slots 8' so as to move the strip 10 into contact with 
the adjacent winding rollers. 
The means for feeding cores into consecutive pairs of 

aligned slots 8, 8, 8' etc. comprises an upright chute 
19a which contains a supply of rods 9a, horizontal or in 
clined supporting rails 19 whose front ends are adjacent 
to the open ends of the slots 8, and a reciprocable trans 
fer member here shown as a plunger or ram 20 which is 
actuated in synchronism with the cutting device 12 and 
which may receive impulses from the sensing element 15. 
This sensing element may send impulses to the indexing 
mechanism which advances the disks 3 in stepwise fashion 
so that a new rod 9a' drops into the adjacent pair of 
slots 8' just before the gear 14 causes the disks 3 to 
perform an angular movement through a distance equal 
to the spacing between a pair of adjacent slots in a disk 3. 
When the disks rotate, the newly completed roll .3a is 
deposited onto a pair of preferably inclined guideways 17 
(only one shown in F.G. 1) whose spacing is such that 
they may support the end portions of the rod 9a whereby 
the rod slides or rolls along the top surfaces of the guide 
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automatic cutting device 12 which is disposed immedi 
ately upstream of the roll 13A (i.e., of that roll which 
is being formed in the machine) and which automatically 
severs the strip when the diameter of the roll 13A reaches 
a desired magnitude. For example, and as shown in 
FIG. 1, the means for actuating the cutting device 12 
may comprise a sensing device 15 which is adjacent to 
the roll 13a and which sends an appropriate impulse as 

60 

ways 7 and descends into a collecting container or bin 
18 whence it is removed manually or by suitable grip 

- ping and transporting devices of any known design which 
form no part of this invention. In certain instances, the 
guideways 17 may be horizontal or nearly horizontal and 
two Workmen may be stationed adjacent thereto to re 
move a newly completed roll 13a from the winding ma 
chine. F.G. 1 shows a fully convoluted roll 3 having a 
core 9 which is still supported by the guideways 17, and 

65 
soon as the rod 9a collects a requisite number of con- . 
volutions, to wit: as soon as the diameter of the roll 13A 
reaches the desired magnitude. The manner in which 
the sensing device 15 may send impulses through a 
schematically indicated operative connection 16 will be 
described in connection with FIG. 2a. . . . 

It will be noted that the number of slots 8 in each disk 

70 

3 equals the nimber of winding rollers 4 so that each 
siotis bounded by two rollers or that each roller is 75. 

- bin 8. 

two rolls -13b, 13c which are accommodated in the bin 
18. It may be desirable to provide on the guideways 17 
suitable lugs or the like which brake or which tempo 
rarily arrest the roll 13 before it can descend into the 

In the embodiment of FIG. 1, the sensing device. 15 
is assumed to be a mechanical device so that the operative 
connection 16 may take the form of a Bowden wire or 
the like. However, it is equally possible to use a photo 
Sensitive device or a potentiometer which transmits elec 
trical impulses to a suitable amplifier in order to actuate 
the plunger 20 and the cutting device 12 and to start the 
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indexing device. Furthermore, one could utilize a pneu 
matic or hydraulic sensing device, particularly if the 
plunger 20 is reciprocated by a fluid medium. As stated 
hereinabove, the exact construction of the sensing device 
15 forms no part of this invention since such devices are 
commercially available products which can be delivered 
in any desired form or size and whose sensitivity may be 
adjusted to suit the needs of a specific winding machine. 

FIG. 2a shows one form of a control system which can 
be used in the winding machine of FIGS. 1 and 2. This 
control system serves to regulate the plunger 20, the cut 
ting device 12 and the indexing mechanism 2, 14 in a 
given sequence and in such a way that the machine will 
form consecutive rolls without any assistance by the 
operator or operators. 
The sensing element assumes the form of a switch 15 

which is closed by the outermost convolution of a newly 
completed roll 13a and which thereupon competes the 
circuit of an electric motor 75. This motor then operates 
a transmission T which causes a cam disk 76 to complete 
one full revolution. The disk 76 is provided with a trip 
or lobe 77 which closes a switch 78 in the electric cir 
cuit of the plunger 20. The rod of this plunger con 
stitutes the moving core of a solenoid 79 whose coil is 
energized when the lobe 77 closes the switch 78 so that 
the plunger 20 performs a forward stroke and causes the 
foremost spare rod 9a' to drop into the slots 8'. 
The lobe 77 thereupon closes a switch 80 in the elec 

tric circuit of the cutting device 2. This cutting device 
carries on its shaft a pinion 31 meshing with a rack 82 : 
which constitutes the moving core of a solenoid 83 whose 
coil is energized when the lobe 77 closes the switch 89 
so that the rack 82 rotates the pinion 85 and causes the 
blade 12a of the cutting device to turn in an anticlock 
wise direction, as viewed in FIGS. 1 and 2a, and to sever 
the tape 10 from the newly completed roll i3a. 

In the next step, the rotating disk 76 moves its lobe 77 
into engagement with a switch 84 which is installed in 
the electric circuit of the indexing mechanism. This 
mechanism comprises a rack 85 which constitutes the 

5 

O 

20 

3. 5 
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moving core of a solenoid 86 and which mates with a 
pinion 87. The pinion drives a one-way clutch 88 which 
transmits rotation to a counter gear 89 mating with the 
gear 14 on the shaft 2. When the lobe 77 closes the 
switch 84, the coil of the solenoid 86 is energized and 
causes the rack 85 to rotate the pinion 87, the clutch 88 
and the counter gear 89 in an anticlockwise direction, 
whereby the gear 14 causes the shaft 2 to turn the disks 
3 through an angle necessary to move the slots 8' into a 
vertical position, i.e., these slots then take the place of 
slots 8, as viewed in FIG. 1. The disk 76 is arrested 
after it completes a full revolution, and the circuit of the 
motor 75 is completed again when the winding machine 
completes the formation of the next roll. The deener 
gized coils of the solenoids 79, 83 and 86 retract their 
respective cores to the positions of FIG. 2; however, the 
gears 89, 14 cannot rotate with the pinion 87 when the 
latter rotates in a clockwise direction because the clutch 
88 transmits only such rotation which causes the indexing 
mechanism to rotate the disks 3 in a clockwise direction, 
as viewed in F.G. . 
The operation of the control system shown in FIG. 2a 

may be changed by rearranging the switches 78, 80 and 
84 in such a way that the switch 78 is located past the 
switches 80 and 84, as seen in the direction in which 
the lobe 77 rotates. Thus, a new core may rest in the 
slots 8' during the period of time necessary for winding 
of a new roll and such core subjects the strip to requisite 
tension. 
The winding machine of FIGS. 1 and 2 operates as 

follows: 
It is assumed that the rollers 4 are driven in a clock 

wise direction and that the leading edge portion of the 
strip 10 is secured by a suitable adhesive to the core (here 
a rod. 9a) which is accommodated in the upwardly ex 
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6 
tending slots 8. The outermost convolution of the roll 
i3A rests on the uppermost rollers 4 and the latter thus 
compel the roil 3A to revolve in an anticlockwise direc 
tion and to collect additional convolutions so that the 
roll 13A is ultimately transformed into a full-sized roll 
13a whose rod 9a is now rather close to the open upper 
ends of the siots 3. The indexing mechanism (includ 
ing the gear 14 and the shaft 2) is idle so that the disks 3 
remain in the illustrated angular position. The plunger 
269 is also idle and the foremost spare rod 9a' is located 
above the discharge ends of the rails 9. 

However, when the outermost convolution of the rol 
13A reaches or comes sufficiently close to the sensing 
element 15 or 15, the latter sends an impulse first to the 
plunger 20 which performs a forward stroke and moves the 
rod 9a' into the slots 8' so that the rod 9a' comes to rest 
upon and actually floats on the tensioned strip 6 up 
stream of the cutting device 12. The periphery of the 
rod 9a' is preferably coated with a suitable adhesive sub 
stance which causes it to adhere to the outer side of the 
strip 0. 
The operative connection 16 or the control system of 

FiG. 2a then transmits an impulse to the cutting device 
i2 winich performs a cutting stroke and severs the outer 
most convolution of the completed roll 13a from the re 
mainder of the strip 10 so that the roll .3a now forms an 
independent unit and is transferred onto the guideways 
17 as soon as the sensing element 15 or 15 sends an 
impulse to the indexing mechanism which causes its gear 
4 to perform an angular movement of such magnitude 

that the slots 8' move to the position occupied in FEG. 1 
by the slots 8, whereby the leading edge portion of the 
strip 10 comes in contact with the winding rollers bound 
ing the slots 8' and a new roll is formed on the rod 9a 
in the same way as described above. The adhesive which 
the rod 9a' applies to the outer side of the strip iO at the 
time it still floats on the strip (i.e., before the cutting 
device 12 severs the roll 3a from the strip), may be used 
to automatically secure the outermost convolution of the 
roll 13a; to the next-to-last convolution and to thereby in 
sure that the roll .3a cannot be unwound at the time it 
rests on the guideways 17 or during further treatment. 
The roll .3a is then caused to advance along the guide 

ways 17 and into the bin 48 which latter may form part 
of a conveyor serving as a means to deliver the rolls onto 
a vehicle or into storage. 

It will be seen that the operation of the winding ma 
chine is fully automatic and that, if desired, no manual 
labor is necessary to form, to transfer or to remove the 
rolls. It is self-evident that the sensing element 5 or 115 
may be replaced by a timer mechanism which is adjusted 
in such a way that it operates the plunger 20, the cutting 
device 12 and the indexing mechanism at certain intervals 
such as are necessary to form rolls of desired diameter. 

If the machine of FIGS. 1 and 2 must be converted 
for winding of wider or narrower strips, the winding roll 
ers 4 are replaced by longer or shorter winding rollers 
and the distance between the disks 3 is adjusted accord 
ingly. For example, one of the brackets a (see the dou 
ble-headed arrow 1a) may be moved toward and away 
from the other bracket to change the axial length of the 
spool. 
The machine of FIGS. 3 and 3a differentiates from 

the just described winding machine in that each core 
comprises a rod 9a and a tube or shell 9b which is disposed 
around the rod and whose diameter exceeds the width of 
the slots 8'. After the cutting device 2 severs the strip 
10, the core 9a, 9b descends to the broken-line position 
of FIG. 3 and moves the leading edge portion of the strip 
into engagement with the peripheral surfaces of two adja 
cent winding rollers 4. Since it is not always necessary 
or desirable that the core be coated with an adhesive 
substance, the winding machine of FIGS. 3 and 3a com 
prises a pneumatic holding or retaining arrangement which 
presses the leading edge portion of the strip against the 



py 
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tube 9b, after the cutting device 12 has severed a newly 
completed roll from the strip. This pneumatic, retaining 
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the angular distance between a pair of adjacent slots. The 

arrangement includes a tubular header 12b which is con- - - 
nected to a source of pressure fluid, for example, to an 
air compressor. The header, 2b, carries a series of 
nozzles 12c which direct jets of compressed fluid against 
the inner side of the strip 10 and force it to impinge. 
against the periphery of the tube 9b. If desired, the: 
conduit connecting the header 12b with a source of com 
pressed fluid may comprise an adjustable valve which is 
actuated in response to impulses received from the sens 

- 

ing element 15 of FIG. 1 or from the switch 115 so that 
the nozzles 12c emit jets of compressed air as soon as or 
even before the cutting device 12 severs a newly con 
voluted roll from the strip 10. 
As shown in FIG. 3b, the cutting device 2 may s 

comprise an elongated carrier bar.or shaft 12' and a 
serrated blade: 12a which is rockable by the bar 12' toward 
and away from the strip 10. When the strip is under 
tension, it is sufficiently close to the shaft 12' to be severed 
by the blade 12a in response to turning of the shaft. 12 
in an anticlockwise direction, as viewed in FIG. 3 or 3a. 
It is normally sufficient to rock the blade 12a through 
an angle of less than 90 degrees. 
Byway of example, the carrier shaft 12 may be 

held in the position of FIG.3a by a suitable torsion 
spring and the operative connection 6 of FIG.1 may 
actuate a lever which is connected with the carrier shaft 
to turn the latter against the bias of such spring whenever 
the connection 16 receives an impulse from the sensing 
device S. 

strip 10. : - - - - 
As soon as the cutting device. 12 severs the strip, the 

tube.9b drops into the innermost end portions of the slots 
8 and moves the leading edge portion of the remaining 
strip into abutment with the peripheries of the revolving 
winding rollers. 4 which immediately begin to wind the 
strip onto the tube even while the disks. 3 travels through 
a given angle to move the slots 8 into a vertical plane. 
Of course, the retaining arrangement 12b, 2c may be . 

utilized as a safety device to insure that the leading edge 
- portion of the strip 10 will adhere to an adhesive-coated 
core. Thus, and referring to FIGS. 3 and 3a, it is possible 

If desired, the nozzles 12c may be replaced 
by a single elongated nozzle or by an elongated orifice. 
whose length equals or approaches the width of the 

tape 10 is trained around the winding rollers 4 and is be 
ing convoluted onto that core which is located in the pair 
-of aligned vertical slots. In the position of the winding 
machine as shown in FIG.4, the formation of the roll 13 
is completed and this roll is being advanced in a clock 
wise direction just before the foremost core 9a' is en 
gaged by the transfer member 21 which causes the right 
hand end portion of this core (as viewed in FIG. 5) to 
"descend off the respective rail 19 and to drop into the 
slot 8 of the right-hand disk 3. 

As shown, the transfer members. 21, 21a may assume 
the form of pivotable levers which are turnable about pins 
22 secured to the respective disks 3 and which are formed 
with arcuate slots, 23 for threaded guide pins. 24. Each 
transfer member may be fixed in a selected position of 
adjustment by a wing nut 25 or the like. As a rule, I 
prefer to adjust the members 21, 21a in such away that 
one: thereof (i.e., the member 21a in FIG. 5) engages the 
foremost core 9a' ahead of the other member so that one 
endportion of the core descends into the respective slot 
8' ahead of the other end portion. The member 21 trails 
the member 21a and entrains the other end portion of the 
core 9a' after the elapse of a short interval of time. The 
advantage of such mounting of the members 21, 21a is 
that the left-hand end portion of the core 9a (as viewed in 
FIG. 5) drops onto the adjacent lateral or marginal zone 
of the tensioned strip 10 and tears or rips the strip whereby 
such tearing progresses and is terminated when the other 
end portion of the core 9a' drops onto the strip. Thus, 
the descending core tears the strip transversely from the 
one toward the other marginal zone thereof and the strip 
is severed from the roll 13 in good time to insure that the 

3. 5. 
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roll 13 may be removed from the respective pair of slots 
8 simultaneously with adherence of the leading edge por 
fion of the remaining strip of the newly admitted core 
9a' which then continues to travel with the disks 3 to 
assume a position corresponding to that of the core 9a in 
FIG. 1, i.e., between the uppermost pair of cooperating 
winding rollers 4. Depending on the strength of the strip 
10, the inclination of the core 9a' during its descent into 
the slots 8 may be varied as desired to insure that even 

to utilize tubes 9b, whose peripheral surfaces are coated . 
with layers of adhesive material and to provide the 
header 2b for the purpose of insuring that the leading 
edge portion will adhere without fail to the tube.9b as 
soon as the blade 2a severs the strip to separate a newly 
completed roll from that portion of the strip which is 

The blade 2a located upstream of the cutting station. 
automatically returns to the position of FIG.3 or 3a as 

50 

a comparatively strong strip will be severed from the 
newly completed roll 13 merely under the weight of the 
core and without any special cutting means. The cores 9, 
9a, 9a' are preferably coated with a suitable adhesive so 
that the severed edge portion immediately adheres to each 
newly admitted core 9a. 

In FIG. 4, only one transfer member is shown at a 
point adjacent to the trailing section of the slot.8, but it 
will be readily understood that one pair of such transfer 
members is provided on the disks 3 adjacent to each pair 

soon as the cutting operation is completed to insure that - 
the strip may bypass the cutting device without damage 
thereto, i.e., that the teeth of the blade 12a will not sever 
the strip at the time the strip is to be convoluted to form 
a new roll. It goes without saying that a reciprocable 
blade may be used as a substitute for the rockable blade 
of the cutting device 12. 

FIGS. 4 and 5 illustrate a modified winding machine 
wherein the cutting device is omitted and wherein the 
cores automatically sever the strip 10 from a newly con 
voluted roll. 
winding of comparatively thin and ready-to-tear strips. 
The construction of the reel or spool is the same as 

described in connection with FIGS. 1 and 2. However, 
the plunger-20 is replaced by pairs of transfer members 
21, 21a which are secured to the peripheral portions of 
the disks 3 adjacent to the open outer ends of the slots. 
The distance between the rails 19 is less than the distance 
between the disks 3 so that the cores 9a extend beyond the 
rails and that the foremost core 9a' is in the path of the 
transfer members 21, 21a when the indexing mechanism 
causes the disks to turn through an angle which equals 
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of aligned slots so that each pair of slots automatically 
receives a new core in response to intermittent angular 
movements of the reel. The manner in which the cores 
are advanced along the rails.19 will be readily understood 
without additional illustration. For example, the rails.19 
may slope toward the disks. 3 and there may be provided 

60 

Such machines are used with preference for 
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a stop means which arrests the foremost core just in front 
of the disks. The transfer, members 21, 21a thereupon 
lift the foremost core 9a' over such stop means and cause 
it to drop into the slots 8... - - 
The control system of the machine shown in FIGS. 4 

and 5 is much simpler than the control system of FIG. 1 
or 2a. Thus, the sensing device 15 or 115 merely sends 
an impulse to the indexing mechanism which intermit 
tently turns the disks 3, whereas the transfer of a new core 
and the severing of the strip 10 take place in a fully auto 
matic way in response to turning of the disks. . 
An important advantage of my winding machine is that 

it is capable of automatically, starting the formation of a 
new roll as soon as the convoluting operation resulting in 
the formation of the preceding roll is completed. Thus, 
no time is lost between two consecutive convoluting oper 
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ations in contrast to certain conventional winding ma 
chines which are known to me at this time. In such con 
ventional machines, the tape or strip must be arrested 
when the formation of a roll is completed and the machine 
remains at a standstill during insertion of a new core 
which follows removal of the newly completed roll. Thus, 
the total time lost by interruptions often equals or ex 
ceeds the periods of time during which the machine is in 
actual use. 

Another important advantage of the machines which 
are shown in FIGS. 1, 3 and 5 is that the peripheral speed 
of the roll is always the same which results in the forma 
tion of uniformly tensioned convolutions and eliminates 
excessive stresses upon the strip such as could cause the 
strip to tear and to necessitate undesirable interruptions 
in the winding operation. In addition, the feature that 
the peripheral speed of the roll is always the same is 
brought about with exceptionally simple means, i.e., 
merely by having the roll rest or float on a pair of con 
tinuously revolving winding rolls in contrast to certain : 
known machines wherein the core must be positively 
driven by a complicated transmission to insure that the 
peripheral speed of the roll which is being convoluted 
about and which grows on the core remains constant. 
A further important advantages of the winding machine 

which embodies my invention is that the likelihood of 
spiralling of the tape is very remote. Thus, each newly 
formed convolution is applied all the way around the 
preceding convolution so that the end faces of the result 
ing roll are flat and that the marginal portions of all con 
volutions are in requisite overlapping position and in con 
mon planes. This is achieved by guiding the tape around 
the winding rolls and by utilizing the disks 3 which pre 
vent improper winding of the tape. As explained herein 
above, the distance between the disks 3 may be adjusted 
if the machine is to be converted for winding of different 
strip materials, i.e., of materials having different widths. 
Also, the disks may be replaced by sets of different disks 
with narrower or wider slots, depending on the dimensions 
of the cores. 

I have found that the machine of my invention is use 
ful for winding of all types of paper and similar flexible 
strip or sheet material, and that the rolls obtained in 
this machine may weigh several hundred pounds or one or 
more tons. Such large rolls are used in printing plants 
and in similar establishments wherein large quantities of 
paper are used on a continuous basis. 

Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that other can, 
by applying current knowledge, readily adapt it for 
various applications without omitting features that, from 
the standpoint of prior art, fairly constitute essential char 
acteristics of the generic and specific aspects of this in 
vention and, therefore, such adaptations should and are 
intended to be comprehended within the meaning and 
range of equivalence of the following claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. A machine for winding a flexible strip onto consec 

utive cores to form convoluted rolls, comprising a rotary 
spool having a pair of spaced disks provided with radi 
ally inwardly extending slots, each slot of one of said 
disks being aligned with a slot of the other disk; a plu 
rality of spaced winding rollers mounted in said spool and 
extending between said disks, said rollers having axes 
disposed on the periphery of a circle which is concentric 
with said spool and each slot being located between a pair 
of such rollers; means for driving said roilers in the same 
direction about their respective axes; means for delivering 
the strip between said disks so that the strip is trained 
around and is advanced by said rollers; feeding means for 
introducing cores into consecutive aligned slots so that 
each core enters the respective slots and maintains the 
strip in contact with the adjacent rollers whereby the 
rollers automatically convolute the strip onto the core, 
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at least a portion of each of said cores having a diameter 
sufficiently smaller than the width of said slots so that said 
cores are freely rotatable in the respective aligned slots 
whereby each core floats on the respective pair of rollers 
and moves radially outwardly in response to winding of 
strip material therearound; and indexing means for inter 
mittently turning the spool to move the next pair of 
aligned slots into registry with said feeding means. 

2. A machine for winding a flexible strip onto consecu 
tive cores to form convoluted rolls, comprising a rotary 
spool having a pair of spaced disks provided with radially 
inwardly extending slots, each slot of one of said disks 
being aligned with a slot of the other disk; a plurality of 
spaced winding rollers mounted in said spool and extend 
ing between said disks, said rollers having axes disposed on 
the periphery of a circle which is concentric with said spool 
and each slot being located between a pair of such rollers; 
means for driving said rollers in the same direction about 
their respective axes, said driving means comprising a 
sun gear coaxial with and rotatable with respect to said 
spool, planet gears coaxially fixed to said rollers and 
mating with said sun gear, and means for rotating said 
sun gear at constant speed; means for delivering the strip 
between said disks so that the strip is trained around and 
is advanced by said rollers; feeding means for introducing 
cores into consecutive aligned slots so that each core 
enters the respective slots and maintains the strip in con 
tact with the adjacent rollers whereby the rollers auto 
matically convolute the strip onto the core, at least a 
portion of each of said cores having a diameter suffi 
ciently smaller than the width of said slots so that said 
cores are freely rotatable in the respective aligned slots 
whereby each core floats on the respective pair of rollers 
and moves radially outwardly in response to winding of 
strip material therearound; and indexing means for in 
termittently turning the spool to move the next pair of 
aligned slots into registry with said feeding means. 

3. A machine for winding a flexible strip onto consecu 
tive cores to form convoluted rolls, comprising a rotary 
spool having a pair of spaced disks provided with radially 
inwardly extending slots, each slot of one of said disks 
being aligned with a slot of the other disk; a plurality 
of spaced winding rollers mounted in said spool and ex 
tending between said disks, said rollers having axes dis 
posed on the periphery of a circle which is concentric 
with said spool and each slot being located between a pair 
of such rollers; means for driving said rollers in the same 
direction about their respective axes; means for delivering 
the strip between said disks and for maintaining said strip 
taut so that the strip is trained around and is advanced 
by said rollers in taut condition along a path substantially 
transverse to and passing between at least one pair of 
said aligned slots; feeding means for introducing cores 
into consecutive aligned slots so that each core enters 
the respective slots with sufficient force to sever the strip 
passing between said aligned slots and thereafter main 
tains the leading end of the severed strip in contact with 
the adjacent rollers whereby the rollers automatically 
convolute the strip onto the core; and indexing means 
for intermittently turning the spool to move the next 
pair of aligned slots into registry with said feeding means. 

4. A machine for winding a flexible strip onto con 
secutive cores to form convoluted rolls, comprising a 
rotary spool having a pair of spaced disks provided with 
radially inwardly extending slots, each slot of one of said 
disks being aligned with a slot of the other disk; a plu 
rality of spaced winding rollers mounted in said spool 
and extending between said disks, said rollers having axes 
disposed on the periphery of a circle which is concentric 
with said spool and each slot being located between a 
pair of Such rollers; means for driving said rollers in the 
same direction about their respective axes; means for de 
livering the strip between said disks so that the strip is 
trained around and is advanced by said rollers; feeding 
means for introducing cores into consecutive aligned slots 
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so that each core enters the respective slots and maintains. 
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the strip in contact with the adjacentrollers whereby the 
rollers automatically convolute the strip onto the core; 
indexing means for intermittently turning the spool to 
move the next pair of aligned slots into registry with said 
feeding means; cutting means located adjacent to the 
strip and past said feeding means, as seen in the direction, 
in which said spool is turned by said indexing means, for 
severing the strip from a newly completed roll, said cut 
ting means, comprising an elongated blade which is paral 
lel with the axes of said winding rollers and means for 
intermittently moving said blade against the strip; and 
pneumatic retaining means for holding the severed strip 
against a newly introduced core. - . 

5. A machine as set forth in claim 4, wherein said re 
taining means comprises an elongated fluid-containing 
header disposed opposite, said feeding means and having 
orifice means through which fluid is discharged to hold 
the strip against the core. - . 

6. A machine for winding a flexible strip consisting of 
a material having a comparatively low tensile strength 
onto consecutive comparatively heavy cores to form con 
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newly convoluted roll; and control means comprising a 
sensing element adjacent to that.core on which the strip is 
being wound and actuatable by the outermost convolu 
tion of a newly formed roll to send impulses to said feed 
ing means, to said cutting means, to said indexing means 
and to said retaining means for operating said feeding 
means, said cutting means, said indexing means and said 
retaining means in a predetermined sequence and for 
operating said retaining means in synchronism. with said 
cutting and feeding means. -, 

8. A machine as set forth in claim 7, wherein said feed 
ing means comprises a source of cores, supporting means 
onto, which said source delivers cores, said supporting 
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voluted rolls, comprising a rotary spool having a pair of 
spaced disks provided with radially inwardly extending 
slots, each slot of one of said disks being aligned with a 
slot of the other disk; a plurality of spaced winding rollers 
mounted in said spool and extending between said disks, 
said rollers having axes disposed on the periphery of a 
circle which is concentric with said spool and each slot 
being located between a pair of such rollers and extend 
ing radially inwardly beyond the outermost line which 
is tangent to the peripheries of the respective pair of roll 
ers; means for driving said rollers: in the same direction 
about their respective axes; means for delivering the strip 
between said disks and for maintaining the strip taut so 
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means having a discharge end which is adjacent to a pair. 
of empty slots during the intervals between intermittent 
movements of said spool, and a reciprocable transfer 
member for advancing the foremost core on said sup 
porting means beyond said discharge end in response to 
impulses received from said sensing device. 

9. A machine for winding a flexible strip onto consecu 
tive cores to form convoluted rolls, comprising a rotary 
spool arranged to turn in one direction and having a pair 
of spaced disks provided with radially inwardly extending 
equidistant slots, each slot of one of said disks being 
aligned with a slot of the other disk and said spool being 
turnable about a horizontal axis and the number of slots 
in said disks being such that at least one pair of aligned 
slots is inclined downwardly toward the axis of the spool 
in all angular positions of the spool; a plurality of equi 
distant winding rollers mounted in said spool and extend 
ing between said disks, said rollers having axes disposed 
on the periphery of a circle which is concentric with said 

that the strip is trained around and is advanced by said 
rollers past, said slots in taut condition; gravity feeding 
means for introducing cores into consecutive aligned slots 
from a sufficient height so that each core enters the re 
spective slots and strikes the strip material with sufficient 
force to sever, it and to thereafter maintain the strip in 
contact with the adjacentrollers whereby the rollers auto 
matically convolute the strip onto the core; and indexing 
means for intermittently turning the spool to move the 
next pair of aligned slots into registry with said feeding 
learS. . . . . s 

7. A machine for winding a flexible strip onto con 
secutive cores to form convoluted rolls, comprising a 
rotary spool including a pair of spaced disks provided 
with radially inwardly extending equidistant slots, each 
slot of one of said disks being aligned with a slot of the 
other disk; a plurality of equidistant winding rollers 

spool and each slot being located between a pair of such 
rollers; means for driving said rollers in the same direc 
tion about their respective axes; means for delivering 
the strip between said disks so that the strip is trained 
around and is advanced by said rollers; core: feeding 
means; transfer means comprising a plurality of transfer 
members secured to said disks and extending outwardly 
beyond the respective slots for automatically transferring 
cores from said feeding means into consecutive aligned 
slots which are inclined downwardly toward the axis of 
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mounted in said spool and extending between said disks, 
said rollers having axes disposed on the periphery of a 
circle which is concentric with said spool and each slot 
being located between a pair of such rollers; means for 
driving said rollers in the same direction about their re 
spective axes; means for delivering the strip between said 
disks so that the strip is trained around and is advanced 
by said rollers; feeding means for introducing cores into. 
consecutive aligned slots so that each core enters the re 
spective slots and maintains the strip in contact with the 
adjacent rollers whereby the rollers automatically con 
volute the strip onto the core to form a roll, said cores 
being freely rotatable in the respective aligned slots and 
being arranged to move radially outwardly in response to 
winding of strip material therearound; indexing means for 
intermittently turning the spool to move the next pair of 
aligned slots into registry with said feeding means; cut 
ting means adjacent to the strip and located past said 
feeding means, as seen in the direction in which said spool 
is turned by said indexing means, for intermittentiy sever 
ing the strip from a newly completed roll; pneumatic re 
taining means for holding the strip against a newly intro 
duced core subsequent to severing of the strip from the 
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the spool so that each core descends in the respective slots 
and automatically severs the strip from the newly com 
pleted roll by simultaneously holding the strip in contact 
with the adjacentrollers whereby the rollers automatically 
convolute the strip onto the core, said transfer members 
being located past the respective slots, as seen in the direc 
tion of rotation of said spool; and indexing means for 
intermittently turning the spool in said one direction to 
move a new pair of aligned slots into registry with said 
feeding means. ... - 

10. A machine as set forth in claim 9, further compris 
ing means for changing the position of said transfer mem 
bers relative to at least one of said disks so that one end 
portion of an elongated core may be caused to descend 
in the respective pair of aligned slots ahead of the other 
end portion thereof to sever the strip transversely from 
the one to the other marginal zone of the strip. 

1 11. A machine for winding a flexible strip onto ad 
hesive-coated cores as set forth in claim 9, wherein such 
adhesive-coated cores automatically adhere to the strip 
which is severed from a newly completed roll. 

12. A method of continuously winding a flexible strip 
of comparatively low tensile strength onto consecutive 
comparatively heavy cores to form rolls having a pre 
determined number of convolutions, comprising the steps 
of advancing the strip in a predetermined path; moving a 

70. 
first core into contact with the outer side of the strip. and 
holding the strip against movement with respect to the 
core so that the strip is automatically convoluted onto the 
core and forms a series of convolutions therearound; 
keeping the portion of the strip ahead of the first core in 
taut condition; feeding a second core by gravity onto the 
taut portion of the strip from a height sufficient to sever 
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the strip from the outermost convolution on the first core 
and moving the second core into contact with the outer 
side of the remainder of the strip by simultaneously hold 
ing the strip against movement with respect to the core 
so that the strip forms a series of convolutions around the 
second core; keeping the portion of the strip ahead of the 
second core in taut condition; feeding a third core by 
gravity onto the taut portion of the strip from a height 
sufficient to sever the strip from the outermost convolu 
tion of the thus formed roll on the second core; and con 
secutively feeding additional cores onto and moving them 
into contact with the strip. 
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