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1. 

3,514,047 
AUTOMATC WNONG METHOD AND DEVICE 
Howard R. De Mallie and Thomas J. Perconti, Rochester, 
N.Y., assignors to Eastman Kodak Company, Roches 
ter, N.Y., a corporation of New Jersey 

Filed Oct. 9, 1968, Ser. No. 766,187 
int. C. B65h 17/12, 19/18 

U.S. C. 242-66 10 Claims 

ABSTRACT OF THE DESCLOSURE 
An apparatus including a unitized surface windup de 

vice for automatically introducing a core within the nest 
of the winding drums, cinching the end of a web around 
the core, winding the web onto the core to form a roll, and 
ejecting the wound roll from the nest. A method for au 
tomatically attaching the trailing end of a web to the 
outer convolution of a wound roll and a method for all 
tomatically cleaning the winding drums. 

The present invention relates to surface winding and, 
more particularly to automatic winding methods and 
apparatus. 

It is well known in the art of winding that rolls can be 
wound by nesting them between two winding drums. It 
is often the practice to initiate a roll by nesting a core 
member betweent the drums and to cinch a web about 
the core prior to winding. Once the roll is wound to the 
desired diameter, the trailing end of the web is usually 
manually taped, or otherwise attached to the roll, so that 
the roll can be handled further without unrolling. After 
the taped-down roll is removed from the driving nest, an 
other core is placed therein and the above procedure re 
peated. After repeated windings, some winding drums 
tend to become soiled from the supplied webs. In certain 
instances, the winding drums must be cleaned manually 
to maintain proper quality standards. 

While the above procedures are often acceptable, it 
should be apparent that the manual operations involved 
may be economically unacceptable in certain situations 
such as when a multiplicity of narrow webs, supplied from 
a device which slits a wide web, are simultaneously wound 
into rolls. 

Accordingly, an object of the present invention is to 
provide an apparatus for automatically introducing a 
core into the nest of a surface winding device, cinching 
an end of a web around the core, winding a roll, and eject 
ing the wound roll from the nest. 

Another object of the invention is to provide an auto 
matic method of taping down the trailing end of a wound 
roll. 

Still another object of the present invention is to pro 
vide a method for automatically cleaning the drums and 
follower roll of a surface winder. 
A further object of the present invention is to provide 

a unitized windup device which can be used with a multi 
plicity of similar windup devices and can be easily and 
rapidly replaced in the event it malfunctions. 

Other objects and advantages of the present invention 
will be apparent to those skilled in the art by description 
of a preferred embodiment of the invention which follows. 
The objects of the present invention are accomplished 

by means which eject a wound roll from the winder as 
it places another core into the nest of the winder, which 
means also holds the core in the nest while the leading 
end of a succeeding web is guided and cinched onto the 
core. The eject means and the winding drums are mounted 
in a housing to provide a unitized windup device. Further, 
means are provided for unwinding a spliced leading end 
of a succeeding web which has been wound onto the outer 
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convolution of a finished wound roll. The splice of the 
trailing end of the wound roll to the leading end of a suc 
ceeding web is accomplished in such a manner that when 
the leading end is unwound from the roll, the trailing end 
of the wound roll is left attached to the roll and the lead 
ing end of the succeeding web is ready for cinching on an 
other core. The trailing end is adhesively attached to the 
wound roll in such a manner that it presents an adhesive 
cleaning surface which, when the roll is rotated prior to 
ejection, cleans soiling matter which may have accumu 
lated on the winding drums and follower roll. 

Reference is now made to the accompanying drawing 
wherein like reference numerals and characters designate 
like parts and wherein: 

FIG. 1 is a schematic view of a web slitting machine 
in conjunction with a plurality of unitized windup devices. 

FIG. 2 is a side view, with portions broken away, of 
an individual unitized windup device as shown in outline 
in FIG. 1. 

FIG. 3 is a cross-sectional view taken along line 3-3 
in FIG 2 
FIGS 4A, 4B and 4C schematically illustrate respec 

tively: the tape-down technique for the trailing end of a 
finished roll; the use of an adhesive surface on the wound 
roll to clean the driving drums and follower roll; and, 
the cinching of a succeeding web onto a core 
With particular reference to FIG 1, a plurality of uni 

tized windup devices 2 are shown These devices wind 
narrow webs or strips S supplied from slitting machine 1. 
The slitting machine includes a wide-web supply roll R. 
The wide web W is slit into a plurality of strips S by slit 
ter knives 3. When a wide-web roll is near expiration, the 
operation of the slitting machine is stopped the web W 
is cut at the splice board B and a new wide-web roll R' 
is spliced to the trailing end of the web which is about to 
go through the slitter knives 3. Then the slitting machine 
is started up again. Between the slitter machine and wind 
up devices, the strips S normally pass over rolls 4 and 5. 
However, the rolls 4 and 5 are movable to positions 4 
and 5' at certain times in the operating cycle of the windup 
devices. This will be described in more detail in a later 
paragraph. 

FIGS. 2 and 3 illustrate the details of the unitized 
windup devices 2. Only the portions of these devices 
which are needed for understanding the present invention 
will be described here. However, for further details of 
the construction and operation of the windup device, ref 
erence may be made to the specification of our copending 
U.S. application Ser. No. 766,241, filed Oct. 9, 1968, and 
entitled Surface Winding Device. We intend that the de 
scription in that application be incorporated by reference 
into the present description. 
The unitized windup device 2 includes a drive drum 

6 and an idler drum 7 which form a nest for core 8 which 
is automatically inserted to initiate the winding cycle. 
Referring to FIGS. 1 and 2, assume at the time a splice 
is made, each of the windup devices 2 contain a fully 
wound roll 9. In other words, a supply roll R has been 
completely split into rolls 9. After the splice is made, 
i.e. roll R is joined to Roll R', the splice passes through 
the machine, wherein it is slit and directed by suitable 
guide rolls 10, 10 it being then wound into each of the 
finished wound rolls. The machine is stopped after the 
splice is wound approximately twelve inches into the 
wound roll. FIG. 4A illustrates this point of the cycle. 
The rolls 4 and 5, separate from the windup devices as 
shown in FIG. 1, are then moved by motor-driven car 
riages to positions 4 and 5' to create tension to pull off 
the previously-wound leading end portion from the roll 
9. The path of the strip S is around the lower circum 
ference of the idler roll 7 and onto the finished wound 
roll 9. As the twelve inch portion of strip S is withdrawn 
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from the roll, as shown in FIG. 4A, the leading end of 
the succeeding strip is peeled off the splicing tape T. The 
splicing tape, through contact pressure with the idler drum 
7 as it is wound into the roll, is firmly attached at A to 
the outer convolution of the roll. The leading end of the 
succeeding strip, after being pulled from a portion the 
splicing tape T (as will be appreciated later), remains in 
the lower strip chute 11 as seen in FIG. 4B. 
The succeeding strip's leading end is held in the chute 

11 by pinch roll 12 which has previously moved to press 
the strip against the idler drum 7. The pinch roll move 
ment is initiated by rotating the top guide 13 a few degrees 
in a clockwise direction prior to withdrawal of the lead 
ing end from the wound roll to separate the splice. The 
complete interaction of the top guide 13 and pinch roll 
12 is described in a later paragraph. 

After the finished wound roll 9 is firmly taped down, 
and the splice separated, the drive drum 6 is rotated 
approximately 75 revolutions at a relatively slow speed. 
Rotation of the drive drum 6 rotates the finished wound 
roll 9, and the splicing tape T contacts the drive and idler 
drum surfaces and the follower roll at a multiplicity of 
places as shown in FIG. 4B. A portion T of the splicing 
tape T is tacky, as seen in FIG. 4B, and a portion of this 
tacky surface effectively picks up soiling matter accumu 
lated during the winding of the roll. This automatic drum 
cleaning sequence insures the repeated winding of rolls 
without requiring undue interruption for manual clean 
Ing. 
To eject the finished and taped roll, the top guide 13 

is further rotated in a clockwise direction by means of 
gearing 14 about the center of the drive drum 6. Roller 
15, fastened to the top guide 13, and core 8, cam the 
wound roll 9 over the idler drum 7 and out of the windup 
device to a suitable receiver (not shown). All of the 
finished rolls 9 are cammed out of the plurality of wind 
up units at the same time. At the completion of the ejec 
tion cycle, the top guide 13 has guided another core 8 
into the nest between the drive and idler drums 6 and 
7, respectively. The top guide 13 is also in the thread-up 
position at position 13. Rotation of the top guide to this 
new position 13 acts to release pinch roll 12 which then 
is loaded by a spring 16 against the succeeding strip 
contained in the lower chute 11. The leading end of the 
succeeding strip is then firmly forced against the idler 
drum 7. 
The slitting and windup machine is now started and 

the drive drum 6 is rotated. Through surface friction, the 
drive drum rotates the core 8, and it in turn rotates the 
idler drum 7. As shown in FIG. 4C, the leading end L. 
of each succeeding strip, held in positive contact with 
the idler drum by pinch roll 12, is advanced to each core 
8, and around the circumference guided by top and bot 
tom guide surfaces. The succeeding strip is then cinched 
onto the core, and after several laps have been Wound, 
the top guide 13 is rotated counter-clockwise, back to its 
rest position. With the return of the top guide 13, the 
lever-mounted pinch roll 12 is cammed away by pin 17 
from the strip S wrapped on the lower portion of idler 
drum 7. Also with the return of top guide 13, a core 8 
is dropped into the core-holder on the guide for the next 
cycle. The slitter continues to run, and the strip is wound 
onto the core 8. When the roll is about 6 inches in diam 
meter, the follower roll 18 is picked up and carried by 
the periphery of the winding roll 9. The strip continues 
to wind and the cleaning, ejecting, and cinching cycles 
are repeated when the desired footage is reached and a 
new splice prepared. 
FIG. 5A schematically illustrates the tape-down of the 

finished wound rolls and 5B shows the splicing tape T 
which is used at the splicing board B to splice the trailing 
end of the expiring web roll R to the leading end of a 
succeeding web roll R. As is seen in FIG. 5B, the splice 
tape T has a top surface portion T which is adhesive 
coated and a bottom portion T', also coated. The top 
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4. 
surface portion T, as best appreciated from FIG. 5A, 
has both the trailing edge of roll R and the leading edge 
of roll R stuck to it in butt-splice relationship. The 
bottom portion T' also has an area where an uncoated 
lift tab T' is created. FIG. 5A shows a view of the auto 
matic tape-down which has been previously described in 
connection with FIG. 4A. The adhesive surface used on 
the splice tape is pressure-sensitive and nontransferable 
to the elements of the winding device or preceding equip 
ment. This insures that the various cycles are accom 
plished without undesired clogging of the elements of the 
apparatus. 
From the above description, it should be appreciated 

that a plurality of unitized windup devices 2 can be used 
to simultaneously produce Wound rolls. As is best seen 
in FIGS. 2 and 3, all of the components of each windup 
device are mounted within an individual housing H. The 
unitization of the windup units 2 decreases the time that 
the slitting and winding machine is shut down in case of 
a malfunction of one of the windup devices 2. If, for ex 
ample, 50 strips are being wound simultaneously and one 
device malfunctions, then that one device can be replaced 
with a spare device without disturbing the other 49. 

In one installation, where a plurality of windup devices 
have been used to wind photographic film strips in a dark 
ened room, it was found desirable to incorporate a sensing 
means to indicate a malfunction of a unitized windup de 
vice. For example, if a core 8 does not properly seat in 
the nest between the winding drums 6 and 7, then auto 
matic cinching, as shown in FIG. 4C, may not take place 
in that device. Such a condition should be sensed imme 
diately to avoid further operation of the slitting and wind 
ing machine until it is corrected. A means is incorporated 
into each windup device 2 which indicates the presence or 
absence of tension on the strip S leading to the core. If 
tension is absent, or below the desired level, then the 
sensing means automatically stops operation of the slit 
ting and winding machine. The details and construction 
of a preferred tension-sensing means is disclosed in co 
pending U.S. application Ser. No. 766,242, filed Oct. 9, 
1968, and entitled Tension Sensing Device. We intend that 
the description in that application be incorporated by ref 
erence into the present disclosure. 
The invention has been described in detail with partic 

ular reference to preferred embodiments thereof, but it 
will be understood that variations and modifications can 
be effected within the spirit and scope of the invention as 
described hereinabove and as defined in the appended 
claims. 
We claim: 
1. In a method which includes the steps of convolutely 

winding a length of web to form a roll and attaching the 
trailing end of the web to the outer convolution of the 
roll, the improvement comprising the steps of: 

adhesively splicing said trailing end to the leading end 
of a succeeding length of web to releasably join said 
trailing and leading ends prior to winding said ends 
onto said roll; 

winding said joined ends onto said roll; 
adhesively attaching said trailing end to said outer con 

volution; and 
unwinding said leading end to disconnect the same from 

said trailing end leaving said trailing end adhesively 
attached to said outer convolution. 

2. In a method which includes the step of convolutely 
winding a length of web to form a roll having contact 
with the peripheral surface of at least one rotatable drum, 
the improvement comprising the steps of: 

providing the outer convolution of said roll with an ex 
posed adhesive surface; and 

contacting the peripheral surface of said drum with said 
adhesive surface by rotating the roll and the drum 
to transfer soiling matter on the drum's surface to 
said adhesive surface. 
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3. In a method which includes the steps of convolutely 
winding a length of web to form a roll having contact 
with the peripheral surface of at least one rotatable drum, 
and attaching the trailing end of the web to the outer con 
volution of the roll, the improvement comprising the steps 
of: 

securing an adhesive surface to the outer convolution 
of said roll at the same time said trailing end is at 
tached thereon; and 

contacting the peripheral surface of said drum with said 
adhesive surface by rotating the roll and the drum so 
that soiling matter on the drum's surface transfers 
to said adhesive surface. 

4. In a method which includes the steps of convolutely 
winding a length of web to form a roll having contact 
with the peripheral surface of at least one rotatable drum, 
and attaching the trailing end of the web to the outer con 
volution of the roll, the improvement comprising the steps 
of: 

adhesively splicing said trailing end to the leading end 
of a succeeding length of web with an adhesive on the 
first side of a splice tape having adhesive on two sides 
to releasably join said trailing and leading ends prior 
to winding said trailing end onto said roll; 

winding said joined ends and splice tape onto said roll 
to adhesively attach said splice tape to said outer 
convolution with an adhesive on the second side of 
said splice tape; 

unwinding said leading end to disconnect the same from 
the first side of said splice tape and to expose the 
adhesive on said first side while leaving said trailing 
end adhesively attached to said outer convolution by 
the adhesive on said second side; and 

contacting the surface of said drum with said exposed 
adhesive on said first side by rotating the roll and the 
drum to transfer soiling matter on the drum's Surface 
to said exposed adhesive surface. 

5. A surface winding apparatus having a pair of drums 
which form a nest for receiving a first core and for wind 
ing on said core a first length of web and the leading end 
of a succeeding length of web attached to the trailing end 
of said first length of web, means for ejecting a wound 
roll of said first length of web from said nest and for 
introducing a second core into said nest for winding said 
succeeding length of web on said second core; and 
means for unwinding the leading end of said Succeeding 

length of web from the wound roll of said first Web 
to detach said leading end from said trailing end 
prior to the ejection of the wound roll of Said first 
web from said nest. 
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6. The invention of claim 5 further comprising: 
means for engaging said succeeding length of web with 

one of said drums after said leading end is detached 
from said trailing end to advance said leading end 
toward said second core in said nest; and 

means for guiding said leading end around said second 
core in the nest to wind the leading end thereon. 

7. The invention of claim 5 wherein said unwinding 
means includes a roll for engaging said succeeding length 
of web, and means for moving said roll to produce un 
winding tension in said leading end for detaching the same 
from said trailing end. 

8. The invention of claim 6 wherein said core-introduc 
ing and ejecting means comprises an arm mounted to ro 
tate about the axis of rotation of one of said drums, a 
roller mounted on the outer end of said arm to contact 
a wound roll during ejection thereof, and a core-holding 
means located along the length of said arm to support 
said second core during its introduction into said nest and 
to guide said leading end during winding on said second 
COC. 

9. The invention of claim 8 wherein said web-engaging 
means comprises a pinch roller mounted for controlled 
movement in response to said core-introducing means such 
that the pinch roller is engaged with said web while said 
leading end is being initially wound onto said second core 
and said roller is disengaged during further winding of 
the succeeding length of web into a roll. 

10. The invention of claim 9 wherein said drums, said 
core-introducing and ejecting means, and said web-engag 
ing means are mounted in one housing to provide a 
unitized construction. 
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