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This invention relates to the production of disposable 
paper tissues of the type commonly used as disposable 
paper handkerchiefs, but frequently referred to as facial 
tissues or cleansing tissues. The present invention is 
directed toward producing packages of such tissues which 
are interfolded each with the next so that when the top 
one is drawn from the stack it carries with it the leading 
edge of the next tissue beneath it in the stack. 
An object of this invention is to provide an improve 

method and mechanism for interfolding tissues in the 
above manner. A further object is to provide for inter 
folding such tissues in such a way as to permit great lee 
way in the packaging and use. A further object is to 
provide a stack of tissues which may be packaged in a 
box or carton in such a way that one or several of the 
tissues may be removed without disturbing the general 
condition of those removed or of those remaining in the 
stack. 

It is desirable to package tissues of the above type in 
such a way as to permit removal and use for many differ 
ent purposes and under many different circumstances. 
Packages of more or less standard size have been adopted 
in the trade, such packages being in the form of a rec 
tangular paperboard box or carton containing a stack 
of folded tissues. Generally, the tissues are two-ply and 
are interfolded in such a way that the length of each 
folded tissue is its original dimension in that direction, 
and its width is approximately one-half its original di 
mension in the other direction. The tissue may be folded 
along the center so that there are two folds, or it may be 
folded twice, with a central portion of approximately 
one-half the width of the issue and two side or edged folds 
each of which is substantially one-fourth the width of the 
tissue. In some packages, the tissues are interconnected 
one with another by releasable connections so that the 
trailing end of one tissue pulls the leading end of the 
next tissue from the box but then tears away. The present 
invention relates to issues which are not interconnected, 
but are interfolded so that the trailing edge of each issue 
drags the next tissue up, as explained above. 

In recent years there have been great strides in improv 
ing the rate of operation and the efficiency of converting 
equipment for folding and packaging tissue products and 
the like. It is an object of the present invention to pro 
vide a method and apparatus for the interfolding of tis 
sues to produce packages of the above character with 
high speed packaging equipment. These and other ob 
jects will be in part obvious and in part pointed out below. 

Referring to the drawings: 
FIGURE 1 is an isometric view of a package of facial 

tissues produced in accordance with the present inven 
tion; 
FIGURE 2 is a schematic representation of the mode 

of interfolding facial tissues in accordance with the pres 
ent invention; 
FIGURE 3 is a somewhat schematic representation of 

a portion of the equipment for producing a rope of inter 
folding tissues in FIGURE 2; 
FIGURE 4 is a schematic representation of the inter 

folding operation; and, 
FIGURES 5 and 6 are schematic representations of 

arrangements for mounting the tissue rolls and bringing 
the tissue webs together in interfolded condition. 

Referring to FIGURE 1 in the drawings, a package 2 
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cof the disposable tissues has a paperboard carton 4 with 
an opening 6 in its top wall, thus exposing the top tissue 
of a stack of 8 of interfolded tissues. As will be ex 
plained more fully below, the top tissue in the stack may 
be grasped and withdrawn through opening 6, and as it 
passes through the opening it drags with it the top fold of 
the next tissue beneath it in the stack. Thus, the tissues 
are dispensed, one at a time because of the interfolded 
relationship beween them. Furthermore, any number 
of the tissues may be withdrawn by reaching through the 
opening and grasping a portion of the stock. 
The interfolded relationship between the tissues in 

Stack 8 is best understood by referring to FIGURE 4 
wherein a portion of stack 8 is represented somewhat 
schematically. The portion of stack 8 shown in FIG 
URE 4 is formed by odd numbered tissues 11, 13, 15, and 
17 and even numbered tissues 12, 14, and 16. Each of 
the odd numbered tissues has its right-hand edge folded 
downwardly and inwardly to form a fold 20, and its 
left-hand edge is folded upwardly and inwardly to form 
a fold 22, leaving a center portion portion 24. Each of 
the folds 20 and 22 is substantially one-half the width of 
the center portion 24. Each of the even numbered tis 
sles has its left-hand edge folded downwardly and in 
wardly to form a fold 26, and its right-hand edge is folded 
upwardly and inwardly to form a fold 28, thus leaving a 
center portion 30 which is substantially twice the width 
of the two-edge folds, the same as with the odd numbered 
tissues. - 

In the production of stack 8 the tissues are formed from 
webs having the width of the finished tissues. The webs 
are passed through folding mechanisms which produce 
the folds and assemble the folded webs into a continuous 
tissue rope. At the end of the tissue rope, the number 
of tissues corresponds to that in the complete stack 8 of 
FIGURE 1, although stack 8 may be assembled from two 
or more smaller stacks. The tissue rope is then cut into 
predetermined lengths corresponding to the length of 
stack 8. 

In forming the tissue rope to form stack 8 of FIGURE 
4, the center lines of all of the tissues are in alignment 
and the bottom folds 20 and 26 are of the same width as 
the top folds 22 and 28. However, the widths of these 
top and bottom folds may be exactly one-half the width 
of the center folds 24 and 30, or they may be substantially 
less in relative width. As indicated above, when the top 
tissue 17 is engaged at its top fold 22 and is drawn up 
wardly, its trailing edge fold carries with it the top fold 
28 of the next adjacent tiessue 6. Likewise, when the 
top fold 23 of tissue 6 is drawn upwardly the tissue car 
ries with it the top foid 26 of the next adjacent tissue 15; 
and, the tissues are drawn upwardly in series, one at a 
time. Also, two or more tissues may be grasped and 
removed together without disturbing the folded condition. 
The interfolding of the tissues of stack 8 is obtained 

(see the top of FIGURE 4) by first folding the left-hand 
edge of the web of tissue 12 downwardly to form the 
bottom fold 25, and that web is then placed upon the 
web of tissue 11. The left-hand edge of the web of tissue 
11 is then folded over the left-hand edge of the web of 
tissue 12 to form fold 22; and, the right-hand edge of the 
web of tissue 13 is folded downwardly, and that web is 
placed on the web of tissue 12. The right-hand edge of 
the web of tissue 12 is then folded over the right-hand 
edge of the web of tissue 13 to form the top fold 28. The 
steps are continued as tissues 14, 15 and 16 and 17 are 
added to the stack with the web of each odd numbered 
tissue being folded the same as the webs of tissues 11 
and 13 and with the webs of the even numbered tissues 
being folded the same as the web of tissue 12. 
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Illustratively, the actual folding and stacking of the webs 
of the tissues is performed in the manner represented in 
FIGURE 2, wherein the webs of paper are brought to 
gether serially and with the center lines in alignment, 
Ehus to form a tissue rope 40 which is cut into predeter 
mined lengths to form the individual stacks 8. In FIG 
URE 2 each web is represented as moving downwardly 
and around a pressure roll 42 which compresses the top 
of the tissue rope and it also causes the web to change 
direction from vertical to horizontal movement. At the 
trailing side of each roll there is a folding plate or pan 
which performs the folding of the top fold of the next 
previous web. Hence, starting from the right-hand por 
tion of FIGURE 2 the bottom web 44 is shown with its 
right-hand edge being folded upwardly over the down 
wardly folded edge of the next web 46. The next web 
48 is then placed upon web 46 and the top fold of web 
34, after which the left-hand edge of web 46 is folded 
over web 48; and, the operation is repeated for the addi 
Eional webs. 
FIGURES5 and 6 represent schematically two arrange 

ments for forming the bottom folds 20 and 26. Referring 
to FIGURE 5, rolls 50 and 52 are mounted in alignment 
upon horizontal axes, and the webs 54 and 56 move hori 
Zontally to the right. Web 56 has its edge folded up 
wardly to form what is to be the bottom fold 26 upon 
the left-hand edge of one of the even numbered tissues 
of FIGURE 4. The web then passes around a roll 58 
and moves downwardly to the roll 42 which is positioned 
at the top of the tissue rope. Similarly, web 54 has its 
right-hand edge folded upwardly to form the fold 20 
which is to be the bottom fold upon the right-hand edge 
of one of the odd numbered tissues of FIGURE 4. In 
FIGURE 6, a pair of rolls 60 and 62 are mounted upon 
horizontal axes, and the webs 64 and 66 are drawn down 
wardly therefrom. The edge folding on each web to 
form the bottom folds 20 and 26 is performed as the webs 
64 and 66 move downwardly toward the respective rolls 42. 

Referring now to FIGURE 3, a folding plate 70 is 
represented somewhat schematically, and is shown folding 
the left-hand edge of the web upwardly. The web is 
drawn around the folding plate and the fold is held 
against the top of the plate by a spring-pressed member 
72. Hence, as the web is drawn from right to left in 
FIGURE 3, the left-hand edge is folded in a continuous 
manner. As represented in FIGURE 2 each of the rollers 
42 presses downwardly upon the top of the rope so as to 
hold the webs in tight interfolded relationship and the 
webs are creased along the respective folds. The rope 
is carried on a belt conveyor and is pulled from the end. 
Preferably, the rope is built up into the number of tissues 
desired for a stack 3 for a package 2, as that of FiG 
URE 1. The rope is then cut and the stacks are pack 
aged automatically into the cartons 4. The stack of FiG 
URE 4 may be packed in carton 4 either in the position 
shown, or it may be inverted. When it is in the position 
shown, the fold 22 is on top so that the fold 23 of the 
next tissue i5 is drawn up by the double folded trailing 
2dge of tissue 17. Hence, the tissue is grasped by an 
edge fold and the trailing edge is relatively firm so that 
it picks up the edge 28. However, when the stack is 
inverted, fold 20 is grasped and the trailing edge of the 
tissue is formed by fold 22 which extends around the 
double thickness at fold 26 of the next tissue 2. With 
this arrangement, the leading edge is of double thickness 
and has greater rigidity than the single thickness of fold 
22. Hence, the stack 8 is adaptable to various types of 
dispensers, such as carton 4. In carton 4 the opening 6 
is illustrated as substantially circular so that the tissue 
2ncounters resistance as it is drawn outwardly. In that 
way the trailing end or edge of the tissue tends to cling 
o the interfolded trailing tissue but the interfold is re 
eased when the leading edge of the trailing tissue emerges 
from opening 6. - 
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4. 
As indicated above, the interfolded relationship is rep 

resented schematically in the drawings with the folds 20 
and 22 being shown less than one-quarter the width of the 
tissue. It has also been pointed out that folds 20 and 22 
will normally be substantially one-quarter the width of the 
tissue but that this folding arrangement permits great 
leeway in the relative widths of these side folds. Also, 
the method and apparatus of the present invention permit 
high-speed operation and a relatively short distance be 
tween each web and the next at the point where they 
join the rope. The invention contemplates that all of the 
webs in the rope are in exact alignment although some 
misalignment can be tolerated without impairment of the 
operation or of the quality of the product. 
As many possible embodiments may be made of the 

apparatus of the above invention and as the art herein 
described might be varied in various parts, all without 
departing from the scope of the invention, it is to be 
understood that all matter hereinabove set forth, or shown 
in the accompanying drawings, is to be interpreted as 
illustrative and not in a limiting sense. 
What is claimed is: 
1. The method of forming stacks of interfolded dispos 

able paper tissues of the type identified as facial tissues 
comprising, the steps of, unwinding a plurality of webs 
of the paper tissue having the width desired as one di 
mension of the tissues, said webs corresponding in number 
to the number of tissues desired in the stacks and the 
webs being identified below in a numerical series start 
ing with the web from which the end tissue in the stack 
is formed, folding the first web toward one of its faces 
away from its other face to form a first side fold portion 
which is substantially one-quarter of the width of the 
web and which is positioned against the adjacent portion 
of said one face, folding said second web toward one 
of its faces and away from the other of its faces to form 
a first side fold portion which is substantially one-quarter 
of the width of the web and which is positioned against 
said one face of the second web, moving said webs longi 
tudinally thereof along paths which bring them together 
with their center lines being substantially together and 
with said first side fold portions being opposite each 
other with respect to said center lines, and with said first 
side fold portion and said one face of the second web 
being positioned against said other face of the first web, 
whereby the unfolded side edge portion of each web ex 
tends away from the center lines of the webs beyond the 
folded edge of the other web, folding the third web in 
the above-described manner of folding said first web to 
produce a first side fold portion of the third web corre 
sponding to said first side fold portion of the first web 
and positioned similarly with respect to the same side edge 
and face of the third web, moving the third web longi 
tudinally thereof along a path which brings it against 
the second web with its center line in alignment with the 
center lines of the first and second webs and with said 
first side fold portion of the third web being in alignment 
with said first side edge portion of the first web and posi 
tioned against said other side of the second web, folding 
said unfolded side portion of the second web around said 
first side fold portion of the third web and against the re 
spective other side of the third web, continuing the folding 

75 

and assemblying of successive webs in the numerical 
series with each even-numbered web being interfolded 
with the next adjacent odd-numbered webs in the man 
ner identical with the second web and with the odd-num 
bered webs being interfolded with the next adjacent even 
numbered webs in the manner identical with the first and 
third webs, thereby to produce a continuous rope of inter 
folded webs, and cutting the rope into successive lengths 
to produce the desired stacks. 

2. A method as described in claim 1 wherein each web 
is passed beneath a roll as it is moved into contact with 
the next lower numbered web. 
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3. A method as described in claim 2 wherein the first References Cited by the Examiner 
web is positioned upon a moving conveyor which carries UNITED STATES PATENTS 
the rope at the rate of movement of the web and each ad 
ditional web is added to the rope along the path of the E. 2/3 Ei. al. - - - - - - 2-3 & 
conveyor. - - - - - o 2642,279 6/1953 Tell 270-40 

4. A method as described in claim 2 wherein the first 3,122,361 2/1964 Moore 270-40 
fold on each web is produced while the web is passed 3,195.861 8/1965 Fresnel et al. III 270 40 
in a horizontal direction and the web is folded upwardly. 5. A method as described in claim 3 wherein the first EUGENER. CAPOZIO, Primary Examiner. 
fold on each web is produced while the web is passed l0 JEROME SCHNALL, Examiner. 
in a vertical direction downwardly. - N. M. ELLISON, Assistant Examiner. 


