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[57] ABSTRACT 
Method of and apparatus for securing the unaf?xed 
tail portion of a roll product to a convolution thereof 
underlying said tail portion wherein the completed roll 
product is provided with a manually graspable fold on 
the tail portion which is releasably secured to the un 
derlying roll product convolution as by means of adhe 
sive. Apparatus structure and method steps are pro 
vided whereby the tail portion of the roll product is 
positioned so that the free end thereof is spaced from 
a wound portion of the roll product. A fold is then 
provided in the roll product tail portion and a quantity 
of adhesive is applied to the roll product at a predeter 
mined location thereon. The tail portion is then 
wound about the roll product wound portion and the 
fold is secured to the roll product convolution under 
lying same with said adhesive. A completed roll prod 
uct is thus formed comprising an elongated sheet of 
?exible material wound to provide a plurality of con 
volutions including the outer tail portion convolution. 
The fold formed in the tail portion comprises a plural 
ity of tail portion segments disposed in substantially 
parallel relationship with one of the segments termi 
nating with a free end. The fold is in abutting engage 
ment with an underlying convolution of the sheet ma 
terial and releasably secured thereto. The releasably 
secured fold is adapted for manual grasping by the 
user of the roll product whereby release of the secured 
fold and unwinding of the roll product are facilitated. 

12 Claims, 5 Drawing Figures 
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ROLL PRODUCT WITH MANUALLY GRASPABLE 
TAIL END AND MANUFACTURE THEREOF 

BACKGROUND OF THE INVENTION 
The present invention relates to an improved roll 

product and an improved method and apparatus uti 
lized in the manufacture of such roll product. A num 
ber of arrangements are disclosed in the prior art 

5 

whereby the tail portion or outer terminal convolution ' 
of a roll product such'as paper toweling, toilet tissue, 
and the like, is secured to the underlying convolution 
thereof. In particular, attention is directed to U.S. Pat. 
No. 3,393,105 which issued July 16,- 1968 to Clair W. 
Tellier, Jr. and to copending U.S. application Ser. No. ‘ 
194,159, filed Nov. 1, 1971 in the name of Ellsworth 
A. I-Iartbauer et al. 1 

As explained in the aforementioned U.S. Pat. No. 
3,393,105, is paper converting operations it is common 
practice to rewind from a large parent or supply roll a 
plurality of elongated cants which are then severed into 
individual rolls. One of the many problem areas arising 
during converting is that of securing the tail portion or 
outer terminal convolution of the cant to the underly 
ing or contiguously subjacent convolution prior to the‘ 
cant being advanced into'the severing and wrapping 
machinery in which the relatively long cant (or log, as 
it is sometimes called) is segmented into a plurality of 
small rolls which are then wrapped for shipment and 
sale. If the tail of the cant‘is not secured to the underly 
ing convolution, the severing and wrapping operations 
may not be properly performed, in which event the 
wrapping machinery may ‘ jam or, if the wrap is success 
fully performed, excess paper from the completed roll 
product may extend from the wrapper, thereby result 
ing in an unsightly package. 
The aforementioned U.S.‘ Pat. No. 3,393,105 and the 

aforementioned copending application U.S. Ser. No. 
194,159 both disclose arrangements for adhesively se~ 
curing the tail portion of a cant to the immediately un 
derlying convolution, thereby obviating the prior re 
quirement for the presence of personnel whose func 
tion it is to manually secure the free tail of the cant 
prior to delivery thereof into the severing and wrapping 
machinery. In U.S. Pat. No. 3,393,105 the adhesive se 
curing operation is carried out by rotating the roll prod 
uct cant in a direction tending to wind the tail portion 
thereabout, unwinding-the tail portion therefrom, de 
positing a predetermined quantity of adhesive directly 
onto the tail portion while the tail porting is unwound 
therefrom at a pre-establis'hed location adapted to un 
derlie the rewound tail portion, and rewinding the tail 
portion about the roll product so that the tail portion 
overlies the adhesive which thereby secures'the tail 
portion to the convolution underlying same. 
The arrangement disclosed in copending application 

Ser. No. 194,159 differs from that disclosed in the Tel 
lier patent in a number of significant respects, although 
the end objective of adhesively securing the tail portion 
of a roll product to the underlying convolution thereof 
is the same. In the application, while the tail portion is 
unwound from the rest of the roll, adhesive is applied 
to the roll product‘ convolution normally‘ underlying 
same in the form of discrete dots of'adhesi‘ve'which are 
ejected through a plurality of nozzles spaced along the 
length of the roll product cant. This arrangement pro 
vides a number of advantages over that disclosed'rin the 
Tellier patent. Since these advantages are clearly set 
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2 
forth in the speci?cation of the aforementioned appli 
cation, they will notbe gone into here. 
Although the apparatus and methods disclosed in the 

aforementioned patent and application are in general 
quite satisfactory, there are certain characteristics ,of 
the completed roll product produced thereby that 
could be advantageously improved upon. In particular, 
the single ply or multi-ply roll products produced by 
the apparatus and methods of the aforementioned pa 
tent and application have a common characteristic; 
that is, the tail portion thereof lies in abutting engage 
ment with the underlying convolution as a singlelayer 
of the single or multi-ply material of which it is com 
prised. While the roll products produced according to 
the teachings of the aforementioned patent and appli 
cation offer signi?cant advantages over prior art roll 
products insofar as easy-opening characteristics are 
concerned, some dif?culties are‘still encountered on 
occasion by the purchaser insofar as starting or opening 
of the ?nal roll product featuring the adhesively se 
cured tail portions is concerned. In other words, the 
roll products produced according to the teachings of 
the aforementioned patent and application share some 
of the defects, although to a lesser extent, of conven-~ 
tional prior art roll products insofar as opening charac 
teristics are concerned. Such undesirable opening char 
acteristics include lack of a readily graspable element 
to start the roll, inadequate material strength at the lo 
cation of manual grasping such that‘ elongated tears or 
rips in the roll product material are inadvertently made 
by the customer, inadvertent separationof piles upon 
opening of the roll in the case of multi-ply roll product 
materials, and an overall package appearance that fea-‘ 
tures a somewhat raggedtail portion free end. 

SUMMARY OF THE INVENTION 

The aforementioned de?ciencies are obviated ‘ac 
cording. to the teachings of the present invention 
wherein a structurally simple but reliable apparatus and 
a method are provided for the manufacture. of a roll 
product incorporating a manually graspable element in 
the form of a fold in the tail portion of the roll product 
that is releasably secured to an underlying convolution 
of the roll product as by means of adhesive. According 
to the invention means is provided for positioning the 
tail portion of the roll product so that the free end of 
the tail portion is spaced from a wound portion of the 
roll product. Further, means is provided for forming a 
fold in the tail portion after positioning thereof by the 
positioning means. Applicator means is then utilized to 
apply adhesive onto the roll product at a predeter 
mined location thereon after positioning of the tail por 
tion and means is provided for rotating the roll product 
to wind the tail portion onto the wound portion after 
formation of the fold whereby the fold is brought into 
engagement with an underlying roll product convolu 
tion and said adhesive is disposed therebetween. 
The roll product manufactured on apparatus accord 

ing‘to'the present invention and by means of the steps 
of the method of the present invention, comprises an 
elongated sheet of ?exible material wound to provide 
a plurality of convolutions and having a tail portion. A 
fold is formed in the tail portion, said fold comprising 
a pluralityof tail portion'segments disposed in substan 
tially‘parallel relationship with one of said segments 
terminating with a free end, and said fold being in abut 
ting engagement with an underlying convolution of said 



3. 
sheet material. Securing means'is provided to releas 
ably secure'the fold ‘to the underlying convolution and 
the fold thus secured‘is adapted for manual'grasping by 
the user of the roll product whereby release of the se 
cured fold and unwinding of the roll product are facili_ 
tated. ‘ " 

BRIEF DESCRIPTION OF THE DRAWINGS I 

Additional advantages, characteristics and objects of 
the present invention, including those of particularized 
character,v will become apparent hereinafter as the 
speci?cation continues and with reference to‘ the ac~ 
companying drawings in which: 
_ FIG. 1 is a perspective view of apparatus embodying 
the present invention; - ‘ 

' FIG. 2 is a broken transverse sectional view along the‘ 
line 2_2 of FIG. 1; 
FIG. 3 is a broken frontal 'elevational view showing 

a portion of the infeed side‘ of the apparatus of FIG. 1; 
FIG. 4 is 'a longitudinal sectional view, partially bro 

ken away, taken along the line 4-'-4 of‘ FIG. 3;‘ 
FIG'. 5 is a longitudinal sectional view, partially bro 

ken away', taken‘ along the line 5—5 of FIG. 3; FIG. 6 
is a perspective schematic view ‘showing elements of 
the'fold forming mechanism of the apparatus of FIG. '1; 
FIG. ‘7 isan enlarged end view taken along the line 

7—7 of FIG. 6; I > ' . 

FIG. 8 is an ‘enlarged partially sectional end view 
showing selected details of the fold forming mecha 
msm-;' " “ ‘ ‘ t " ‘ 

‘FIG. 9 is a simplified schematic presentation of com 
ponents ofa'the electrical'circuitry used to control the 
fold forming structure of the present invention; 
FIGS. 10A-l0H are‘diagrammatic views respectively 

illustrating successive operations in a complete func 
tional cycle of the apparatus; 
FIG. 11 is a perspective view illustrating an individual 

roll product of toilet tissue constructed in accordance 
with the_ teachings of the present invention; 
‘ FIG. 12 is an enlarged view taken along the line 
l2-‘-l2'of FIG..1I showing details of the folded tail 
portion secured to the underlying roll product convolu 
tion; ' ‘ " I ' i ' > 

“FIG. 1-3 is a view similar to FIG. 12 illustrating the tail 
portion fold being-detached from the convolution nor 
mally underlying same; - V ' ' 

FIG. 14 is atview similar to FIG. 11 but illustrating 
the tail portion fold after it has been detached from the 
convolution normally underlying same; and \ 
FIG 15 is a perspective view illustrating a roll prod 

uct of paper towell'ing constructed in accordance with 
the teachings of the presentinvention. ‘ ' ' 

GENERAL DESCRIPTION ' 

Referring now to FIG. 1 of the drawings, apparatus 
10 constructed‘ in accordance with the teachings of the 
present invention is illustrated. Apparatus 10 includes 
an infeed'conveyor‘ generally designated with the nu 
metal 12 which is adapted to position the-cants orilogs 
of roll product into operative position relative to' the 
apparatus'l0. For purposes of illustration, operation of 
apparatus 10 will be described with the .roll' product 
comprising a paper tissue material, such as-that utilized 
in the manufacture of individual rolls of toilet tissue; 
The- infeed conveyor utilized in apparatus 10.’ may be 
completely'conventional,‘and as shown in FIG. 1 it in; 
cludes an endless belt 14 with suitable stationary side 
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rails'(not shown )1- being employed-to prevent the cants 
while being‘ conveyed by the belt from rolling there 
from. The endless belt, I4 is entrained about the usual 
drive and idler rollers, such as the idler roller 20. A sup 
port pad or platform 22 (FIG. 2) may be disposed along 
the under‘su‘rface of the forwardly advancing top leg or 
reach of the belt to vcooperate therewith in supporting 
the weight of each cant being conveyed thereby. 
InFIG. l a portion of a roll product in the form of a 

' cant 24 is‘illustrated as being conveyed by endless belt 
14into' operative ‘association with apparatus 10. The 
roll product cant 24'may be wound from a web of any 
suitable ?exible material as, for example, cloth of ei— 
ther natural ‘or synthetic ?bers, plastic materials, metal 
lic foils, and paper- either single ply or multi-ply. Forv 
illustration purposes, the roll product 24 will be a cant 
of toilet tissue which will be cut into conventional toilet 
tissue roll lengths and then enclosed in appropriate, 
wrappers after the tail‘ portion of the cant has been se 
cured to they convolution underlying same. The roll 
product or cant 24 may be of any suitable length and 
the apparatus is‘ designed to accommodate predeter 
mined maximum lengths. With specific reference to a 
cant of‘toilet tissue, the length thereof depends upon 
theqcharacteristics‘ of the rewinding machinery and 
there is no ‘particular standard 'in the paper industry. 
However, typical lengths are 55"’, 66", 90" and 92". 
Apparatus'l0 includes a single operating station at 

which the roll‘ product cant 24zIS located during the 
time that all- of the various functions are performed ‘ 
thereon that consummate'in a fold formed in the tail 
portion of the cant being-secured to the immediately 
subjacent convolution. Such station, is illustrated in 
FIGS‘. ‘10A through 10H, and itisde?ned at its lower 
most extremity by a pair of longitudinally extending, 
transversely spaced and substantially parallel rollers or 
shafts 26 and 28 that are continuously'rotating in a 
clockwise direction, as viewed in these figures, and re 
ceive ‘and support the cant 24 thereon. It vwill be helpful 
at this point to describe a general functional sequence 
wherein the-‘desired operations to the roll product or 
cant 24 take place.'The cant 24 is displaced from the 
belt 14 of the infeed conveyor into the operating sta 
tion upon theshafts 26 and 28 so as .to be rotated 
thereby in a counterclockwise direction, As the cant 24 
is rotated, the; tail or free end portion 30 thereof is up 
wrapped therefrom, and an adhesive is applied to the 
cant at an adhesive station generally denoted by means 
of reference numeral 32. Also asthe cant is rotated, a 
fold is provided in the tail or free end portion 30 as it 
is being 'rewound about, the cant. The fold is formed at 
the extreme free end of the tail portion at a tail forming 
stationdenoted generally by means of reference nu 
meral 34. Due to the continued rotation of the cant by 
rollers 26and 28, the tail portion is wrapped about the 
cant and the fold formed therein is adhesively secured 
to the underlying convolution onto which the adhesive 
was applied. The cant 24 is thereafter displaced later 
ally from the operating station to av discharge mecha 
nismyincluding in the particular apparatus shown, an 
inclined chute ‘or platform 36. In FIG. 2, a cant is illus 
trated in ‘phantom in three consecutive positions it as 
sumes ‘during operation of apparatus 10. The toilet tis 
sue cant is then delivered to cutting or severing appara 
tus (nottshown) ,which operates to subdivide the rela 
tively long cants into individual rolls which are deliv 
ered to wrapping mechanism (not shown) which serves 
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to package the individual rolls within a cellophane or 
other wrapper. The severing apparatus and the wrap 
ping apparatus may be completely conventional and do 
not comprise a part of the present invention. 
Having thus described generally the sequence of op 

erations which results in a tail portion fold being releas 
ably secured to an underlying convolution of the roll 
product by means of adhesive, apparatus 10 and its 
function will now be described in greater detail. 
Returning once again to FIG. 1, the tail securing ap— 

paratus 10 includes frame structure of standard and ap 
propriate character generally indicated in its entirety 
by the reference numeral 40. It will be understood that 
such frame structure comprises the usual- channels, 
brackets, end walls and similar elements; and since ar 
rangements of this type are old and very well-known, 
the frame structure will not be described in detail and 
the various elements thereof will simply be considered 
to be a part of the composite frame structure with the 
exception of the end components 42 and 44. The in 
feed conveyor 12 is disposed along the infeed side of 
the apparatus, and the support element 22 (FIG. 2) is 
welded or otherwise ?xedly secured to the frame struc 
ture 40. 
With particular reference to FIGS. 1 through 4, it 

may be seen that extending between the end compo 
nents 42 and 44 and journaled for rotation with respect 
thereto at an elevation substantially above the infeed 
conveyor 12 and in spaced relation thereto is a rod or 
shaft 46 equipped at longitudinally spaced locations 
therealong with a plurality of pusher arms 48 which are 
constrained upon the shaft (such as by means of clamp 
collars) so as to rotate therewith and to be prevented 
from axial displacements relative thereto. The pusher 
arms project outwardly and downwardly from the shaft 
46, and at their lower outer ends they are connected 
together by a pusher bar 50. As shown in FIGS. 2 and 
10A, the pusher bar 50 in one position thereof is lo 
cated a spaced distance above and outwardly from the 
conveyor 12 and any cant 24 supported thereon, and 
such location of the bar may be considered to represent 
the cant infeed position thereof. 
However, the pusher assembly defined by the shaft 

46, arms 48, and bar 50 is adapted to be rotated or dis 
placed angularly in a clockwise direction (as viewed in 
FIGS. 2 and 10A) from the infeed position shown in 
these Figures into the position shown in FIG. 10B 
wherein the pusher bar 50 has traversed an arcuate 
path of the order of 45° and is disposed inwardly of the 
conveyor 12. The function performed by the pusher as‘ 
sembly in traversing such arcuate path is to displace a 
cant 24 from the infeed conveyor 12 and into the oper 
ating station wherein it is supported upon the shafts 26 
and 28. Following such displacement of a cant into the 
operation station, the pusher assembly is returned to its 
initial cant-infeed position shown in FIG. 10C prepara 
tory to the next successive cant being delivered to the 
apparatus by the infeed conveyor 12 for displacement 
by the pusher assembly from the infeed conveyor and 
into the operating station. Angular reciprocal displace 
ment of the pusher assembly may be effected by any 
suitable drive mechanism, for example, the drive mech 
anism associated with a similar pusher assembly dis 
closed in the aforementioned copending application 
Ser. No. 194,159, ?led Nov. 1, 1971. A drive mecha 
nism of this type is indicated generally by reference nu— 
meral 56 in FIG. 4. 
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6 
The rollers or shafts 26 and 28 are operated by means 

of any suitable driving mechanism 58 (FIG. 5) in a 
clockwise direction as viewed in FIGS. 10A through 
10H. Thus, any cant 24 supported thereby is continu 
ously rotated in a counterclockwise direction as illus 
trated by means of the arrows in FIGS. 10C through 
106. 
After cant 24 has been positioned on shafts 26 and 

28 and is rotated thereby the tail or free end portion 30 
of the cant is unwound therefrom prior to the applica‘ 
tion of an adhesive to the cant and formation of the fold 
in the tail portion prior to securing same with said ad 
hesive. Such unwinding is accomplished by tail acceler 
ating means located at the operating station of the ap 
paratus which positions the tail portion on the upper 
flat support surface of inclined chute or platform 36 
with the free end of the tail portion spaced from the re 
maining wound portion of the‘ roll product. 

In more particular terms, the unwinding is accom 
plished by air under pressure being directed toward the 
tail portion 30 from a gaseous discharge means which 
in the illustrated embodiment comprises a single nozzle 
structure 52 extending along the cant generally from 
end to end of the apparatus as best shown in FIG. 1. 
The nozzle structure is fixedly located and as illustrated 
is in the form of an elongated hollow tubular manifold 
provided therealong with a plurality of longitudinally 
spaced apertures 54 as may be seen most clearly with 
reference to FIGS. 2 and 4. Apertures 54 are inclined 
with respect to a horizontal plane at an angle of the 
general order of 45°so as to facedownwardly and in 
wardly from a position slightly below the shaft 46 and 
inwardly thereof. The elongated nozzle structure 52 is 
connected through a conduit (not shown) with a source 
of compressed air. Communication may be established 
between the source of compressed air and the nozzle 
structure by either a manually operable valve or prefer 
ably an automatically controlled valve of the type illus 
trated in aforementioned copending application Ser. 
No. 194,159. 

Referring now to FIGS. 10C and 10D, it will be seen 
that compressed air is supplied to nozzle structure 52 
as cant or roll product 24 is being rotated counter 
clockwise (as shown in these ?gures). The compressed 
air passes through the longitudinally spaced apertures 
54 toward the cant 24 at an angular inclination such 
that when the tail portion 30 is rotated into operative 
association with the air blast, it is unwound from the 
cant and extended along the platform 36 in substan 
tially planar relationship therewith with the outermost 
extremity or free end of the tail portion being spaced 
from the wound portion of the roll product remaining 
supported by shafts 26 and 28. The supply of air to the 
nozzle structure 52 is then terminated either manually 
or preferably automatically as taught in application 
Ser. No. 194,159 until a subsequent cycle of operation 
where the above-described function is repeated when 
the next successive cantris delivered from the infeed 
conveyor 12 to the operating station. In operation, the 
gaseous discharge from the nozzle structure 52 passes 
over the cant tending first to. lift the tail portion 30 
therefrom by negative pressure (as indicated in FIG. 
10C) and then to enter the space intermediate the tail 
portion and subjacent convolution to accelerate the tail 
by application thereto of a positive gaseous pressure 
force. 
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Adhesive is applied to the roll product or cant 24 at 
a predetermined time in each cycle of operation of ap 
paratus 10. In the illustrated embodiment, as shown in 
FIG. 10E, a measured quantity of liquid adhesive is dis 
charged directly onto the cant after the tail portion 
thereof has been positioned with the free end thereof 
spaced from the wound cant portion as previously de 
scribed. In accordance with the teachings of the pres 
ent invention the adhesive could be alternatively ap 
plied directly to the tail portion; however, applying it 
to the wound portion of the cant itself is preferred. The 
adhesive employed is preferably a water-soluble adhe 
sive so that rejected cants and rolls formed by subdivid 
ing same can be recycled through conventional paper 
making processes without the necessity of removing the 
adhesive prior to recycling. The particular apparatus 
being considered has been found to function in an ex 
ceedingly satisfactory manner using a hot melt adhesive 
in the form of a water-soluble wax applied at a temper 
ature of from approximately 160°F. to 170°F. 
The structure utilized to apply adhesive to cant 24 is 

located at the operating station of apparatus 10 and, as 
is most evident in FIGS. 1, 2 and 4, it comprises a plu 
rality of separate adhesive applicator units or modules 
respectively denoted with the numerals 60A through 
60D, there being four such units in the particular appa 
ratus illustrated. The individual units 60A - 60D may 
be identical and they are preferably removably 
mounted so that any particular unit may be removed 
for servicing without disturbing the other units. The ad 
hesive applicator structure will not be described in de 
tail since it may be of any suitable construction. For 
purposes of the present invention the adhesive applica 
tor structure may be considered to be identical to that 
disclosed in detail in the aforementioned US. patent 
application Ser. No. 194,159. To understand the opera 
tion of the present invention it is necessary to know 
only that each adhesive applicator unit 60 comprises an 
elongated casing 62 of generally rectangular cross sec 
tion and defining a relatively large reservoir there 
within adapted to receive a quantity of adhesive so as 
to provide an available supply thereof and a plurality of 
dispensing nozzles 68 supported by suitable support 
means in spaced apart relationship and in communica 
tion with the casing reservoirs. Upon actuation of the 
adhesive applicator units, predetermined quantities of 
adhesive are ejected from the various discharge nozzles 
68 onto the cant convolution disposed thereunder, 
which is the convolution normally underlying the tail 
portion 30 when said tail portion is completely wound 
thereabout. 
The mechanism (not shown) for ejecting measured 

quantities of adhesive through dispensing nozzles 68 is 
controlled by sensing means responsive to the position 
of the tail portion 30. In particular, such sensing means 
comprises a photosensitive detector including, as 
shown best in FIGS. 2 and 4, a light emitting photoelec 
tric tube or cell 70 supported by adjustable bracket 
mechanism generally denoted by means of the refer’ 
ence numeral 74 mounted above platform 36. Disposed 
below platform 36 and in registry with an elongated ap 
erture 76 formed therein is a mirror 78. The photoelec 
tric cell 70 and mirror 78 cooperate to detect the pres 
sure or absence of a- cant tail portion 30 along the plat 
form 36. By virtue of the alignment between photoelec 
tric cell 70 and mirror 78, a continuous beam of light 
normally passes therebetween in the well-known man— 
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8 
her. When, however, a cant tail portion pases therebe 
tween the beam of light is broken. Mirror 78 is prefera- I 
bly adjustably mounted in any well-known manner so 
that alignment with photoelectric cell may be main 
tained even upon movement of said cell as will now be 
described. » 

Referring now to FIGS. 1, 2 and 4, adjustable bracket 
mechanism 74 which is used to support photoelectric 
cell 70 comprises a 90°v bracket 88 to which the housing 
of photoelectric cell 70 is fixedly attached by any suit 
able means as by screws or the like. The leg of‘bracket 
88 remote from photoelectric cell 70 is ?xedly secured 
by suitable fasteners to a second plate 92 which is piv 
otally mounted on a pin 94 affixed to the apparatus 
framework. 

In the particular embodiment of the adjustable 
bracket mechanism 74 illustrated, pivotal movement of 
plate 92 and the structure dependent therefrom includ-_ 
ing photoelectric cell 70 may be effected upon turning 
of a manually rotatable adjustment shaft 102 to which 
a manually graspable nob element 104 is ?xedly se 
cured. Shaft 102 is threaded to engage with internal 
threads formed in a shaft supporting bracket 106, said 
shaft supporting bracket 106 being ?xedly mounted on 
the apparatus by a plate 108. The end of shaft 102 re 
mote from the nob element is beveled and engages 
plate 103 in the vicinity of a generally V-shaped recess 
formed in said plate generally conforming to the shape 
of the beveled end of shaft 102. Disposed between 
plate 92 and bracket 106 and having its ends secured 
thereto is a helical tension spring 110. Spring 1 10 con 
tinuously biases plate 92 so that said plate will move in 
a clockwise direction (as viewed in FIG. 4) unless oth 
erwise restrained. Restraint against movement is pro 
vided by the cooperation between adjustment shaft 102 
and plate 92 andupon rotation of shaft 102 the position 
of plate 92 and its dependent structure including pho 
toelectric cell 70 may be suitably adjusted. 
A second photoelectric cell 120 is also mounted on 

plates 88 and 92. While first photoelectric cell 70 is op 
eratively associated with the adhesive applicator unit to 
eject adhesive onto the cant at a predetermined loca 
tion on the wound portion thereof, second photoelec 
tric cell 120 is operatively associated with structure 
adapted to form a fold at the end of the cant tail por 
tion. 

Referring now to FIGS. 1, 2 and 5, such fold forming 
structure, which is located in the vicinity of the operat 
ing station of apparatus 10, is illustrated in detail. As 
may be seen in these Figures chute or platform 36 is 
comprised of two platform segments, a ?rst segment 
124 and a second segment 126, both constructed of 
plate material such as steel plate so as to cooperate in 
the formation of a substantially ?at surface upon which 
the cant tail end is positioned by the air blast being 
emitted from nozzle structure 52. The platform seg 
ments are spaced from one another to define an elon 
gated opening or aperture 128. Aperture 128 is broken 
up into individual aperture segments 130 by bridge 
members 132 which are an integral part of second plat 
form segment 126 which extend into abutting engage 
ment with ?rst platform segment 124 in the manner il‘ 
lustrated. Platform segments 124 and 126 are‘secu'red 
as by means of metal screws to an underlying support 
ing framework 134 of substantially rectangular con?g 
uration and including longitudinal framework elements 
‘136 and side framework elements 140 (FIG. 7). Dis 
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posed below platform segment 126 and secured to 
framework 134 is a double-ended pneumatic cylinder 
144 having two end rods 146 and 148 (FIGS. 5 and 6). 
The cylinder 144 is of conventional double-ended con 
struction whereby the end rods are locked for com 
bined movement in either a right or a left direction as 
viewed in FIG. 5 upon selective pressurization of the 
cylinder in a well-known manner. Through suitable 

10 
ture segment 130 and each blade 186 is of a length and 
width that will permit it to freely pass through the cor 
responding aperture without engaging platform seg 
ment 126 or the bridge members 132 de?ning the sides 
of the individual aperture segments. Blades 186 are 
normally disposed below the upper surface of platform 
36. When the blades are in this retracted position the 

' end rods 146 and 148 of the pneumatic cylinder 144 
connecting structure end rod 146 is secured to tie rod ' 
150 and end rod 148 is secured to tie rod 152. Tie rods 
150 and 152 are slidingly positioned near the outer 
most extremities thereof within apertures formed in 
supports 154 and 156, respectively, which are secured 
to framework element 136 and serve to maintain the tie 
rods substantially parallel to said framework element. 
Tie rod 150 at the outermost extent thereof is secured 
to a length of drive chain 158 which cooperates with 
and makes a 90° turn about a sprocket wheel 160 
(FIGS. 6 and 7) freely rotatably mounted upon a sup 
port pin 162 ?xedly positioned on supporting frame 
work 134. From sprocket wheel 160 chain 158 pro 
ceeds into engagement with a drive sprocket 164 
fixedly mounted on an elongated drive shaft 166 which 
extends the full length of supporting framework 134 
and is rotatably mounted with respect thereto in any 
desired manner. Drive shaft 166 includes an elongated 
central component having a rectangular cross section 
and integral end components having circular cross sec 
tion upon which the shaft is rotatably journalled. After 
looping over drive sprocket 164 in the manner illus 
trated chain 158 engages a sprocket wheel 168 which 
is freely rotatably mounted upon pin 170 depending 
from side framework 134. The chain then makes an 
other substantially 90° loop and is connected at its end 
to an elongated tie rod 172 slidably mounted for axial 
movement with respect to framework 134. 
The other end of elongated tie rod 172 is secured to 

a second length of chain 174. From its point of inter 
connection with tie rod 172 chain 174 loops about 
freely rotatably mounted sprocket wheel 176, a second 
drive sprocket 178 ?xedly mounted on elongated drive 
shaft 166 at the end thereof remote from drive sprocket 
164 and then about another freely rotatably mounted 
sprocket wheel 180. The chain 174 is then connected 
to reciprocally mounted tie rod 152. It will thus be seen 
that the end rods 146 and 148 of double-ended pneu 
matic cylinder 144 are operatively interconnected with 
elongated drive shaft 166 such that a movement of the 
end rods to the left (as viewed in FIG. 6) will cause a 
clockwise rotatable movement of the shaft 166 (as 
viewed in FIG. 6) while with reference to the same Fig 
ure movement of the end rods to the right will result in 
counterclockwise rotation of the shaft 166. Suitable 
linkages may be provided in chain lengths 158 and 174 
to provide a 90° twist therein to facilitate their turning 
about the sprockets. 
As may best be seen with reference to FIGS. 6 and 

8, elongated drive shaft 166 has mounted thereon a 
plurality of blade assemblies 182 each blade assembly 
182 comprising a 90° angle member 184 having one leg 
thereof attached directly to the rectangular component 
of the shaft as by means of threaded fasteners and a 
blade 186 attached to the other leg of the angle mem 
ber also as by means of threaded fasteners. Blades 186 
are preferably constructed of spring steel or other simi 
lar material having some degree of ?exibility. Each 
blade assembly 182 is disposed in registry with an aper 
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are disposed in the position illustrated in FIG. 5. Appli 
cation of air into the interior of the cylinder to' the left 
of the piston disposed therein will move the end rods 
in the opposite direction and cause clockwise rotation 
of shaft 166 as viewed in FIG. 6. This clockwise rota 
tion of shaft 166 results in the blades 186 emerging 
through aperture segments 130 and such rotation con 
tinues until the outermost ends of the blades engage the 
upper surface of platform segment 124 thus providing 
a yieldable nip through which the tail portion of the 
cant shell pass during the fold-forming operation in a 
manner described in greater detail below. 

SUMMARY OF OPERATION 

In describing a cycle of operation of the apparatus 
10, reference will be made in particular to FIGS. ‘10A 
through 10H inclusive, which respectively illustrate 
various stages of such cycle of operation. In the condi~ 
tion of the apparatus as it is shown in FIG. 10A, a cant 
24 has been advanced by infeed conveyor 12 into oper~ 
ative position with respect to apparatus 10. To auto 
matically initiate operation of apparatus 10, such appa 
ratus may include a switch system adapted to energize 
the apparatus upon positioning of cant 24 in the illus 
trated position. The switch system may be similar to 
that utilized in US. application Ser. No. 194,159 and 
include a displaceable arm 190 adapted to be engaged 
by a cant and displaced thereby to energize apparatus 
10 through a suitable switching mechanism. Upon elec 
trical energization of apparatus 10 a motor (not shown) 
associated with shaft 46 is actuated to cause pivotal 
movement of pusher bar 50 from the position illus 
trated in FIG. 10A to the position of FIG. 10B so that 
cant 24 is displaced to the left by the pusher bar 50 and 
positioned upon rollers 26 and 28, the drive mechanism 
58 associated with the rollers also having been actuated 
upon energization of apparatus 10 to rotate the rollers 
in a clockwise direction. Cant 24 upon positioning 
upon rollers 26 and 28 thus begins to rotate in a coun 
terclockwise direction as illustrated in FIG. 10C. Upon 
placement of the roll product or cant 24 into position 
on rollers 26 and 28 shaft 46 reverses direction and 
pusher bar 50 returns to its initial position as illustrated 
in FIG. 10C through any suitable mechanism. At about 
the time the pusher ‘mechanism as embodied by the ele 
ments 46 through 50 has returned to the original posi 
tion thereof, communication is established between 
nozzle structure 52 and a suitable pressurized air 
source (not shown) thus causing air to be discharged 
from apertures 54 in the direction of roll product 24 as 
it is being rotated. Communication may be established 
between nozzle structure 52 and a source of com 
pressed air through any suitable mechanism such as a 
solenoid controlled valve of the type illustrated for ex 
ample in US. application Ser. No. 194,159. Discharge 
of air from nozzle structure 52 causes tail portion 30 of 
cant or roll product 24 to unwind from the cant due to 
its acceleration under the impact of the compressed air, 
as shown in FIG. 10C. After the tail portion 30 has 
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been positioned on platform 36 in the manner illus 
trated in FIG. 10D, a suitable mechanism such as the 
aforementioned solenoid valve terminates communica 
tion between nozzle structure 52 and the compressed 
air source. It will be noted that when the tail portion 30 
of the cant is unwound and is positioned upon platform 
36 as shown in FIG. 10D it is disposed over elongated 
aperture 76 thus interrupting the light path between the 
photosensitive devices 70 and 120 and the re?ecting 
surface of mirror 78. The solenoid controlled valve or 
other control device associated with nozzle structure 
52 may be operatively associated with the circuitry of 
one of the photosensitive devices to de-energize same 
so as to terminate the gaseous discharge from the noz 
zle apertures 54. 
For purposes of the present disclosure adhesive ap 

plicator units 60 may be considered to be the same as 
those employed in the apparatus disclosed in US. ap 
plication Ser. No. 194,l59; consequently, the construc 
tion and operation of these adhesive applicator units 
will not be described in detail. Suffice it to say, how 
ever, that operation of the adhesive applicator units is 
controlled by photoelectric cell 70 and upon with 
drawal of tail portion 30 from the light path between 
photoelectric cell 70 and its mirror reflector 78 due to 
the rotation of roll product 24 by rollers 26 and 28, ad 
hesive applicator units 60 are actuated to cause a mea 
sured or predetermined quantity of adhesive 116 to be 
ejected from each nozzle 68 onto the underlying cant, 
as illustrated in FIG. 10E. 
Thelnext step in the operation of apparatus 10 is illus 

trated in FIGS. 8 and 10F wherein a fold is formed at 
the end of tail portion 30 during continued rotation of 
roll product 24. As the tailportion 30 continues to slide 
along platform 36 it reestablishes a light path between 
second photoelectric cell 120 and mirror 78, such light 
path having previously been interrupted by the initial 
positioning of the tail portion by nozzle structure 52. 
Re-establishment of the light path between photosensi 
tive device 120 and mirror 78 results in actuation of the 
fold-forming means. Speci?cally, as the tail portion 30 
continues to move along platform 36 a solenoid oper 
ated air valve (not shown) is opened to establish com 
munication between a source of pressurized air and the 
interior of double-ended pneumatic cylinder 144 so as 
to cause the end rods 146 and 148 associated therewith 
to move to the left as viewed in FIG. 6 thus resulting in 
rotational movement of drive shaft 166 and passage of 
blades 186 through aperture segments 130 and into en 
gagement with the upper surface of platform segment 
124. The timing of the blade movement is such that the 
extreme outer end of the tail portion 30 is contacted by 
the blades 186 so that a bight 201 is formed therein as 
shown in FIGS. 8 and 10F. Continues rotation of roll 
product 24 causes the bight to pass through the nip 
formed between blades 186 and platform segment 124, 
thus forming a fold 304 along a line extending across 
the full width of tail portion 30 substantially parallel to 
the axis of rotation of roll product 24. 
As may be seen in FIG. 10F, the fold is formed in 

close proximity to the rotating wound portion of cant 
24 and the integrity of the fold is retained in the brief 
interval between fold formation and when it is wound 
into engagement with the rest of cant 24. The formed 
fold 304 is brought into engagement with an underlying 
convolution of the cant at the location at which adhe 
sive has been applied thereto. As a consequence, the 
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fold is adhesively secured to the underlying convolu 
tion until it is pulled therefrom by the ultimate con 
sumer of the completed roll product. 
FIG. 9 is a simpli?ed circuit diagram illustrating op 

eration of the mechanism used to initiate the previously 
described fold-forming apparatus. Disposed in the cir 
cuit is a solenoid valve 194, a time delay relay of the 
off-delay type 196 and relay contacts 198 and 200 of 
the previously described second photoelectric cell 120. 
Upon energization of the apparatus 10, a control cir» 
cuit voltage is established across the tail folder circuitry 
as shown. Photoelectric relay contact 198 is closed at 
this point while relay contact 200 is open. Upon posi 
tioning of tail portion 30 upon platform 36 in the man 
ner previously described, the light path between photo 
electric cell 120 and mirror 78 is interrupted. This ac 
tion causes contact 198 to open and contact 200 to 
close thus actuating time delay relay 196 closing 
contacts 202 thereof. At this stage of the operation the 
folding blades 186 still remain in inoperative position. 
Upon continued movement of tail portion 30 due to its 
rewinding about cant 24, contacts 198 are again closed 
and contacts 200 are opened. Since contacts 202 of the 
time delay relay remained closed and timing, solenoid 
valve 194 is actuated thus establishing communication 
between pneumatic cylinder 144 and a source of com 
pressed air. The blades 186 are rotated and a fold is 
formed in the tail portion as previously described. After 
a predetermined time delay, contacts 202 are again 
opened and the folder solenoid valve 194 is de 
energized. The operation of the pneumatic cylinder is 
then such as to return the blades to their inoperative 
position. The fold-forming circuitry and apparatus is 
thus returned to its initial condition awaiting actuation 
by another cant. 
After the fold 304 is wound onto the cant continued 

rotation thereof tends to ?atten the fold as it passes be 
tween the cant and rollers. Referring to FIG. 10G, a 
second roll product or cant 24 is shown being displaced 
inwardly by pusher bar 50 into place on rollers 26 and 
28. The cant having an adhesively secured fold previ 
ously formed thereon is displaced down the chute by 
the newly positioned cant. The displaced cant is then 
removed to a cutting station (not shown) at which the 
cam is cut into individual segments, e.g. individual rolls 
of toilet tissue, which are then packaged and sent to 
their ultimate destination. 
FIGS. 11 through 14 illustrate a completed roll prod 

uct manufactured by the method and apparatus previ 
ously described. The roll product illustrated is an indi 
vidual roll of toilet tissue that has been cut’ from a log 
or cant. It will be appreciated, however, that the teach 
ings of the present invention may be applied with re 
spect to a roll product constructed of any suitable ma 
terial and of any size. Speci?cally, the illustrated roll 
product includes an elongated sheet of tissue wound to 
provide a plurality of convolutions and having a tail 
portion 30. As is conventional with toilet tissue, the 
convolutions are formed about an inner core 302 
formed of paperboard or the like. A fold 304 is formed 
in the tail portion. The fold comprises tail portion seg 
ments 306 and 308 disposed in substantially parallel re 
lationship with segment 308 terminating with a free 
end. The fold is in abutting engagement with an under~ 
lying convolution of the roll product. Adhesive prefera 
bly but not necessarily in the form of dots 310 is spaced 
along the abutting surfaces of the fold and the underly 



3,912,571 
13 

ing convolution thus releasably securing the fold. The 
fold is adapted for manual grasping by the user of the 
roll product whereby release of the secured fold and 
unwinding of the roll product are facilitated. To facili 
tate insertion of the user’s ?ngers, the adhesive prefera 
bly but not necessarily secures the fold to the underly 
ing convolution at a location spaced from a substan 
tially straight fold line 312 which is substantially paral 
lel to the longitudinal axis of the roll product. By mak- ' 
ing the tail portion segment terminating with a free end 
the segment of the fold in abutting engagement with the 
underlying convolution and directly adhesively secured 
thereto, tearing of the roll product by the user upon ini 
tiating the unwinding thereof is reduced. This is be 
cause of the fact that in prior art roll products having 
adhesively secured ends, and in particular paper roll 
products such as toilet tissue, tears sometimes occur 
which extend for relatively long distances upon un 
winding thereof. In the case of the present roll product, 
the length of any tear that occurs is limited since any 
tear that starts in the manually graspable fold necessara 
ily terminates at the free end of the underlying tail por' 
tion segment. FIG. 13 shows the fold 304 being pulled 
away and FIG. 14 shows the relatively short tears that 
appear in segment 308 upon total removal, thus elimi 
nating waste. 
As previously noted, the present invention is applica 

ble to any types of roll product materials including, but 
not limited to, paper toilet tissue and toweling, both 
single and multi-ply. FIG. 15 shows an individual paper 
towel roll 401 constructed in accordance with the 
teachings of the present invention. In addition to paper 
products, the present invention may be utilized with 
polyethylene or other plastic ?lms, webs made of syn 
thetic pulp, laminates and virtually all other materials 
which lend themselves to being formed as a roll prod 
uct. 
What is claimed is: 
1. Apparatus for securing the unaf?xed tail portion 

of a roll product to a convolution thereof underlying 
said tail portion comprising: 
means for positioning the tail portion of said roll 
product so that the free end of said tail portion is 
spaced from a wound portion of said roll product; 

means for forming a fold in said tail portion after po 
sitioning thereof by said positioning means; 

means for actuating said fold forming means to form 
the fold in said tail portion when the free end of the 
tail portion is located a predetermined distance 
from the wound portion of said roll product; 

applicator means for applying adhesive onto said roll 
product at a predetermined location thereon after 
positioning of said tail portion by said positioning 
means and the free end of the tail portion is located 
a predetermined distance from the wound portion 
of the roll product; and 

means for rotating said roll product to wind said tail 
_ portion onto said wound portion after formation of 
said fold whereby said fold is brought into engage 
ment with an underlying roll product convolution 
and said adhesive is disposed therebetween. 

2. The apparatus of claim 1 wherein said positioning 
means includes a support member for supporting said 
roll product tail portion. 

3. The apparatus of claim 1 wherein said fold forming 
means includes blade structure adapted to engage and 
manipulate the tail portion to form the fold. 
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4. The apparatus of claim 3 wherein said roll product 

rotating means is adapted to continuously wind said tail 
portion onto said wound portion after positioning of 
said tail portion, said blade structure comprising at 
least one blade member being pivotally mounted to 
move from an inoperative position to a fold forming po 
sition, said actuating means operatively associated with 
said pivotally mounted blade member and adapted to 
move said blade member from said inoperative position 
to said fold forming position when the free end of the 
tail portion comes into close proximity to said blade 
member due to the winding of said tail portion by the 
rotating means. 

5. The apparatus of claim 4 wherein said positioning 
means includes a support member for supporting said 
roll product tail portion, said support member defining 
an aperture through which said blade member passes 
when moving from said inoperative position to said fold 
forming position. 

6. The apparatus of claim 5 wherein said blade struc 
ture comprises a plurality of blades fixedly mounted in 
spaced relationship to one another on a selectively ro 
tatable shaft, said support member including a plurality 
of support ?ngers extending across said aperture in 
alignment with the spaces between said blades, said 
support ?ngers adapted to support said tail portion and 
prevent said tail portion from falling into said aperture. 

7. The apparatus of claim 6 wherein said blades are 
constructed of thin, ?exible material. 

8. The apparatus of claim 7 wherein said material is 
spring steel. 

9. Apparatus for forming a manually graspable fold 
in the tail portion of a roll product comprising: 
means for rotating said roll product in a direction 
tending to wind said tail portion thereabout; 

means for positioning the tail portion on a support 
surface with the free end of said tail portion spaced 
from a wound portion of said roll product; 

means for sensing when the free end of said tail por 
tion passes at least one predetermined location on 
said support surface as the tail portion is wound 
about an underlying convolution of said roll prod 
uct due to rotation of the roll product by said rotat 
ing means; and 

means for forming a fold in said tail portion in opera 
tive association with said sensing means and re 
sponsive to a determination by said sensing means 
that the tail end of said tail portion has passed a 
predetermined location to form a fold in said tail 
portion comprising at least two manually graspable 
fold segments, said rotating means winding said 
fold into engagement with an underlying convolu 
tion of said roll product. 

10. The apparatus of claim 9 further comprising 
means for applying an adhesive to said roll product to 
releasably secure said fold to said underlying convolu 
tion. 

11. The apparatus of claim 10 wherein said adhesive 
applying means comprises nozzle means through which 
adhesive is extruded, said nozzle means being disposed 
in close proximity to said rotating roll product and 
adapted to apply said adhesive to said underlying con 
volution at a location on said convolution that will be 
engaged by said fold upon complete winding of said roll 
product by said rotating means. ’ 

12. The apparatus of claim 10 wherein said adhesive 
applying means is in operative association with said 
sensing means and responsive to’ a determination by 
said sensing means that the tail end of said tail portion 
has passed a predetermined location to apply said ad 
hesive to said roll product. 

* * >l< * * 


