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UNITED STATES PATENT OFFICE

APPARATUS FOR FOLDING AND ‘WINDING
STRIP MATERIJAL

“Walter ‘Mitchell, Jr., Scarsdale, N.Y,
AypHcation. July .10, 1945, Serial :No. 604:272
(CL 242—355)

3 Claims.

The :present :invention relates to an-apparatus
for folding and winding strip-material.

More particularly, the -invention -relates $o -a
novel :apparatus [for ;producing -rolled paper tis-
ste.

e piincipal object:of -the-invention s -to ‘pro-
vide pparatus for producing ‘tissue,:such -as:soft
Tacial tissue, 'in’a form convenient for packaging
in:asmall wrapper or:sSmiall ‘carton -that ‘can ‘be
conveniently ‘carried «in :a “worman’s -purse -or a
man's pocket. ‘The -tissue :products -heretofore
conimerciglly available ‘Have been :packaged :in
cattons :of such size :as to preclude their being
conveniently cairiediinieither:a purse or:a pocket.
Cornisequently, ;persons. have ‘been forced to resort
tothe practice of ccarrying a fiumber: of ‘such tis-
suesdn:loose form, but thisids unsSanitary -becguse
of the contact of thetissuesiwith thelning:and/or
other articles 'in ra ;purse 'or 'pockEt, and is also
unsatisfavtory because ‘of the ‘difficulty of ‘sepa=
rating & single tisstrefrom azroup that has been
fdlded or ‘rumpled.

"The Presert ihvention €liminates fhe foregoing
objeétions ‘to 'preseritly ‘available ‘commercigl tis-
stis by ‘providing thesdrs whereby indivitual ‘ex-
tradtable Tissues ‘osh be tonvenierntly wrapped cor
puckaged dh o ‘cortainey, And in any number
desired, ‘the packare or containier being small
endiigh'ih dny event to be‘conveniently carried:in
elther ‘a ‘plirse or pocket. The tissies are prefer-
ably individual ly rolled, anll Hente:areindividual-
1y extractable ‘from the wrappet or container for
uSe as‘desited. A‘convenient form of pocket-size
container for ‘the volled tisstigs is distlosed in: amy
copending ‘apblithtion, "Serfal No. 405853, filed
AUGUSE'T, 1941, now Patetit No. 2,382,368 of Aug-
ust 14, 11945, ]

Atiother object of ‘the invention s to ‘provide

a felatively sitiiple wppardtus for tmaking folded
arid rolted tissues of the:character:aforedeséribed.

‘A still further objedt of the inventioniis to pro-
vide iedhs for Winding w strip of tissue material
into a compact roll.

Amorespecific objedt:of theinvention isto pro-
vide ‘means -for stripping [individually rolled tis-
sties from the winding apparatis and for fretain-
ing o multiplicity ©f therdlled tissuesttogether g%
a-groupforwrapping in “cellophsne” orotherma-
terial, -or for dise ‘in ihserting the rolled tissues
intoadarton ds a gioup.

‘Other ‘ohjects and advantages ‘of the invention
will ‘be ‘apparent frem the following ‘description
taXen in ‘conjunction With the -gccompan¥ing
drawings, ih ‘which:

Fig. 1 Is asomewhbt diggrammhgtic front eleva-
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tional view<of apparatus.embodying the principles
of -the:present invention; .

‘Fig. 2-is -an-enlarged -sectional view through a
folded strip of tissue material faken on the line
22 .of Fig. 1;

Hig. 8 is a.greatly enlarged diagrammatic end
view of 4 ‘wound roll .of -tissue prior to its removal
from the fingers-of the winding -apparatus;

‘Hig,:4:is @ plan viewof ‘the-apparatus shown in
Fig. 1,

Pig, 5 is g view .of -a spring clip that .may be
enmiployed to stripithe -rolled tissue:-from-the wind-
ing'fingersistiown in Eig..3:and which may be em-
ployed to retain :a multiplicity -of -the rolled +tis-
sues in-convenientform for packaging; and

Flig.'6 s fa pérspective view -of .a rolled -tissue -il-
lustrating the wmigrirer in “which ‘one -of the -cor-
ners at theend-ofthe rolled tissue is available for
grasping ‘by ‘the fingsrs -of ithe user to -effect An~
stantaneous unfurling -and-unfolding-of the tissue
for immediate use.

‘Referting now to -the'drawings, the numeral |
genergdlly indicates:a machine frame including -a
base 2:and siipponting legs 3. A pair of brackets
4 .is ‘moutited upodn ‘the ‘base 2 -adjadent -one -end
thereof Tor supperting a -roll -6f -conventional -or
stiitable ‘tisswe paper 5. ‘The roll:of :tissue -6 -nor-
malty consists of two ‘lgyers and -is -about 10’ 4n
width. However, the tissue need:not be lamirtated
amd :a single ply of .stitgble ‘weight material ds
equally uséful 4nh practicing the invention. Like-
wise, the width -of ithe «xoll 5 .is not critical -and
may ‘be waried s :desired.

The web:or strip of ‘tissue provided by the roll
% ds wweonveniently identified :by -the numeral 6.
The free ‘end of :the'strip 6 is-introduced -into-one
etd 1-:of ia suitable folding device 8 by a -1eader
stiip «not shown). JIn order to -favilitate the
threading rof ‘the :$trip -6 ‘through the foldihg de-
vice 8, the -#énd T thereof /is :preferably “hingedly
supported wpon a-rod 9-supported iin ‘brackets :1:8
mourited:on-the:base 2. The-discharge end s :of
the folding «device 8 ds:detdchably secured to -the
upper endof a iU-shaped bracket-12 by a bar 13
hinged st 182 mnd “whose free -end ‘is fastenred to
szidbracket by @ wing:bolt 4, the bracket 12-be-
ing mounted wupon ‘the :ase :2. The folding de~
vice ‘8 ds preferably -of such character ‘that the
strip 6 iswltered :durittg dts ipassuge therethrough
f¥om -a wwide flat trarsverse -cross-section into a
strip which-is:folded:inaccordian fashion so-that
it ds relatively narrow gnd generally -Z-shaped in
trdhsverse cross<seétion.

The :strip 6 is drawn throtigh the folding -de-
viee 8 by @ pair df ‘conventional feed rolls 45
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carried by brackets 16, which are also mounted
upon the base 2. The feed rolls 15 may be either
mechanically or manually driven, but for con-
venience in illustration, a manually operable
crank i7 has been shown connected with one end
of a shaft |8 associated with the upper feed roll.
The feed rolls 15 are interconnected in driving
relation by gears {9, in a manner well under-
stood.

The cross-sectional shape of the strip § after
it has been folded is diagrammatically illustrated
in Fig. 2, and it will be noted therefrom that said
strip comprises an upper web or layer 20, an in-
termediate web or layer 2{ and a lower web or
layer 22. The upper layer 2§ terminates in a
longitudinal edge 23 which is disposed in sub-
stantially the same vertical plane as the longi-
tudinally extending fold 24 disposed between the
intermediate web 21 and the lower web 22. It
will also be noted that the lower web 22 has an
outer edge 25 which terminates in substantially
the same vertical plane as the longitudinally ex-
tending fold 26 disposed between the upper web
29 and the intermediate web 21, ~

The folded strip 6 is received by and moves
downwardly upon a platform 21 which is prefer-
ably inclined toward a combined support and
stop 28 mounted upon the base 2 at the lower end
of said platform. The upper end of the platform
is supported by a bracket 29 (Fig. 1) mounted
upon the base 2. A conventional or suitable cut-
off device 38 is mounted upon the inclined plat-

form 21 and includes a blade 31 which is adapted

to be either manually or mechanically operated
to cut the folded strip into suitable lengths, say
of about ten-inches, so that each individual tissue
in its fully unrolled and unfolded condition con-
sists of a square having ten-inch sides. For
convenience in llustration, the blade 31 has been
jllustrated as manually operable and provided
with a handle 32.

The folded and severed strip is identified for
convenience by 82, and its length may be deter-
mined by the distance that the blade 31 is dis-
posed from the stop 28, in which case the blade
31 can be operated upon engagement of the end
of the strip 62 with said stop to produce strips of
the desired length. The strip 6® is adapted to be
rolled by a manual or power driven winding de-
vice. A power driven winding device is preferred

and one such device is generally identified by the

numeral 33, and will now be described. The
winding device 33 includes a small electric motor
34 having a shaft 35. A conventional or suitable
speed control governor 36 (see Fig. 4) is secured
to one end of the shaft 35, whereby to limit the
speed of rofation of the motor 34 to about 120
R. P. M. This speed has been found by experi-
ment to produce highly satisfactory rolling of
the tissues. The opposite end of the shaft 35
has a mandrel 37 secured thereto for rotation
therewith. A pair of smooth, round wire fingers
28, about 1% inch in diameter and spaced about
14 of an inch apart, is mounted in the mandrel
31, and these fingers extend transversely of the
folded web 6%, with one finger on either side of

said web. The fingers 38 rotate about an axis

which substantially coincides with the plane of
the web §2. Furthermore, the fingers 38 are ar-
ranged so that upon rotation thereof they will
engage the strip 62 at a point between one end
of said strip and the mid point of said strip.
say in a zone located about 15 the length of the
strip from the stop 28. Thus, the fingers 38 en-
gage the strip 62 at such point that all side thrust
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on said fingers is eliminated, thereby making it
possible to use fingers which are quite small in
diameter and which, therefore, do not appreci-
ably increase the bulk of the rolled tissue.

The motor 354 may be manually or otherwise
controlied and for convenience a manually op-
erated switch 33 has been shown mounted upon
the base 2 adjacent said motor. The switch 39
is connected to service leads 43 and 41 and con-
ductors 42 and 43 connect the switch with the
motor 34. It will be understood that the circuit
to the motor 34 is open during the feeding of
the folded sirip 6 toward the stop 28. In order
to avoid interference with such feed, a flat spring
44 is arranged to engage the sides of the fingers
38 causing said fingers to come to rest in a pre-
determined position with one finger disposed
above and the other below the plane of feed of
the web §. The fingers 38 are engaged by the
free end of the flat spring 44 as best illustrated
in ®ig. 1 and the opposite end of said flat spring
is secured to the base 2. Hence, the fingers 38
assume a predetermined position of rest when-
ever the circuit to the motor 34 is inferrupted.
The feed rolls {5 flatten the folds 24 and 26 of
the strip 6 and press the webs 20, 2 and 22 to-
gether so that said strip enters the space between
the winding fingers 38 without difficulty.

The fingers 38 extend into a recess 45 formed’
in the platform 271. The recess 45 is, of course,
large enough to accommodate the rolled tissue
resulting from the winding of the strip 6> upon
the fingers 38. It is important to subject the
strip 62 to tension while it is being wound be-
cause it has been found that such tensioning
tends to maintain the tissue in a tightly rolled
condition after the winding operation has been
completed. Accordingly, the web 6* may be ten-
sioned manually by applying pressure thereto
with the hand of the operator at points on op-
posite sides of the axis of rotation of the fingers
38 during the winding operation. Alternatively,
tension may be mechanically applied to the web
6= while it is being wound by any suitable ten-
sioning device such as the bars 46 and 47 which
engage the strip 62 and frictionally press the
same against the platform 27 on opposite sides
of the axis of rotation of the fingers 38. The bar
46 is urged toward the strip 62 by 2 flat spring 48
and the bar 47 is similarly urged toward said
strip by a flat spring 49. It will be understood
that the tensioning bars 46 and A7 are raised
either manually or otherwise while the strip 6
is fed down the platform 27 toward the stop 28,
and that said bars are lowered into frictional en-
gagement with said strip prior to the starting of
the winding operation. The tensioning bars 46
and 47 not only tension the strip €2, but serve
the further purpose of causing the strip 62 to-
draw the flexible fingers 28 closer together at the
start of the winding operation, so that the re-
sulting rolled tissue is compactly wound through-
out. :

In view of the fact that the winding fingers
38 engage the severed strip 62 at a point about
14 the length of the strip from one end thereof,
the end of the rolled tissue will present the ap-
pearance diagrammatically illustrated in exag-
gerated scale in Fig. 3. It will be noted that
the effect of starting the rolling of the tissue at
a point spaced from one end thereof is the same
as if the folded tissute had been overlapped upon
itself along a transverse line corresponding to the
zone occupied by the fingers, so that the core of
the tissue consists of a muiltiple ply of folded
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5".
tissue:and its outer periphery-of a single-ply «f
falded tissue. The portion 6 «af the. sixip - 62
which lies hetween the stop 28 .and the fiagers
38 :has been stippled in Fig. 3 fo mote «learly
ilystrate the multi ply gore. = . - ;

After.thexolling of the tissue under tension.has
keen eemplsted, the circuit to thie mater 34 is
opened .and .the fingers 3§88 are.caused to-cole to
rest.in.a predetermined position by ‘the flat.spring
44, as previpusly pointed out. The completely
Lolled tissue is identified far convenienge by fhe
letterI. The rolled tissue T is-stxipped from.the
fingers 38 by the hand of the operator, by sliding
the tissue off the free ends of the fingers 38.
Due to the fact that the tissue has been rolled
under tension, it does not tend to unroll when
removed by the hand of the operator. However,
it is preferable that the tissue remain untouched
by the hand of the operator and, hence, mechan-
ical stripping means has been devised for such
purpose. Such mechanical stripping means may
be in the form of individual spring clips 50 (Fig.
5). The clip 50 consists of a strip of resilient
metal bent into a general U-shape to provide legs
51 and 52 which have outwardly turned ends 53
and 54 to better enable the same to be slipped
over a rolled tissue while it is still on the winding
fingers 38, as shown in dot and dash lines in Fig.
3. In using the clip §0, the same is brought into
such position that the lower ends of the legs 51
and 52 pressurally grip the rolled tissue T there-
between, and stripping of said rolled tissue from
the fingers 38 is effected by moving the clip 560
bodily in a direction away from the motor 38.
The rolled tissue T is held under sufficient pres-
sure by the clip 50 to be retained in place be-
tween the legs 51 and 52 after the stripping oper-
ation has been completed.

Successively rolled tissues T may be removed
by repeating the foregoing operation, the pre-
viously removed rolled tissue being forced up-
wardly into the space between the legs 51 and 52,
as each newly rolled tissue is removed by the clip
50. Thus, the legs 51 and 52 of the clips 58 may
be made of a length sufficient to retain ten or
more rolled tissues therebetween. The tissues
thus retained by the clips 56 may be subsequently
stripped therefrom and inserted into a suitable
container or enclosed in a suitable wrapper, the
clips 56 then being available for use for succes-
sively removing additional rolled tissues from the
winding fingers 28.

It will be apparent that packaging of the rolled
tissues is greatly facilitated by the use of the
clip 58, which can be conveniently inserted into
the open end of a carton (not shown) and then
withdrawn, the outermost tissue being suitably
held in place in the carton while said clip is
being withdrawn.

One of the important features and advantages
of a tissue rolled in accordance with the present
invention resides in the fact that it can be in-
stantly unfurled and unfolded by a simple rapid
movement of the hand in the air. Thus, a rolled
tissue T upon removal from a carton or other
container (not shown) will present the appear-
ance shown in Fig. 6. Due to the manner in
which the tissue T has been rolled, the edge 23
of the upper web 28 can be readily separated from
the fold 24 so as to provide a corner 55 which
can be readily grasped by the thumb and index
and third fingers. The rolled tissue thus held
can be quickly unfurled and unfolded by a quick
downward movement of the hand, the inertia of
the roll causing the same to readily unwind and
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the air resistance.effecting unfolding.of the tissue.
Of course, the user may slowly unfurl and unfold
the tissue by using both ‘hands, but a full and
complete - opening .of -the tissue «an be :éffected
instantly inthe simple manner :deseribed.

‘While apparatus has been illustrated hevein for
effecting folding -and rolling of the tissue mzte-
rigl, it will ‘be .understood .that the tissue may he
folded, rdlled .and -tensioned by “hand, :&lthough
predudtioniby such.means woulddeslow and more
expensive than -machine folding, rdlling «and ten-
stening. ¥f hand rolling is.employed, the longi~
tudlinally ‘felded strip .may ‘be .overlappet wpon
itself by folding over the portion 6° along g line
a distance about %5 the length of the strip from
one end thereof and the rolling of the strip
started at the overlapped end. The overlapping
of the strip is important from the standpoint that
as the tissue is unrolled, the overlapped portion
60 at the core readily unfurls and interference
to free unfolding of the tissue which might occur
if rolling started at one extremity of the tissue
is eliminated.

It will be understood that various changes may
be made in the details of construction and ar-
rangement of the parts of the apparatus disclosed
herein without departing from the spirit of the
invention or the scope of the annexed claims.

I claim:

1. Apparatus for winding strip material, com-
prising: a pair of substantially parallel fingers
spaced apart a sufficient distance to straddie g
strip of material to be wound thereby; and a gen-
erally U-shaped spring clasp engageable with the
wound strip of material at a point intermediate
the edges of said strip for stripping said wound
strip of material from said fingers.

2. Means for winding strip material, compris-
ing: a pair of substantially parallel fingers spaced
apart a sufficient distance to straddie a strip of
material to be wound thereby: means for ro-
tating said fingers about an axis substantially co-
inciding with the space between said fingers; and
vieldable means disposed to one side of the axis
of rotation of said fingers, said yieldable means
being engageable with. both of said fingers to
it;;ring said fingers to rest in a predetermined posi-

on.

3. Means for winding strip material, compris-
ing: a pair of substantially parallel fingers spaced
apart a sufficient distance to straddie a strip of
material to be wound thereby: means for rotating
said fingers about an axis substantially coinciding
with the space between said fingers; and a spring
strip extending transversely of and to one side
of the axis of rotation of said fingers, said spring
strip being engageable with the sides of said fin-
gers to bring said fingers to rest in a predeter-
mined position.

WALTER MITCHELL, Jr.
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