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5 Claims. (C. 93-8) 

This invention relates to a new and improved method 
for inserting a supplemental sleeve in the valve of a 
multiply gusseted bag and to apparatus for carrying out 
the method as well as to the product produced thereby. 
The advantage of supplemental sleeves in multiwall 

bags for increasing the sealing action of the valve is 
well known but up until now it has been customary to 
insert the sleeve in the folded valve after the bag tube 
is completely formed. Since the bag tube is completely 
formed, a great number of steps are involved, it first be 
ing necessary to open the tube by spreading the bag 
walls apart in order to expose the folded valve. After 
this is done the valve must be flattened out and the 
sleeve may then be inserted in the valve. 

Thereafter the valve is folded shut and the walls of 
the tube closed against each other. The sleeve is fre 
quently inserted by hand and although apparatus has 
been developed for this purpose the apparatus is very 
complicated and expensive because of the number of 
steps involved in inserting the sleeve and because of the 
difficulty in manipulating the many plies of material 
found in the walls of the bag tube. 

In accordance with the present invention a new and 
improved method has been devised for inserting a sleeve 
in the valve of a multiply bag tube. In carrying out 
the present method a supplemental sleeve patch is pasted 
to one of the plies of bag forming material that go into 
a multiply bag tube while the ply of material is still 
in the flat before it is folded to form the bag tube. Care 
is taken in locating the sleeve patch on the ply. So that 
it will be pasted down against that portion of the ply 
which later forms the valve and the sleeve patch is so 
arranged that one end portion projects out beyond the 
lip of the valve in the finished bag tube. 

Locating the sleeve patch on the flat ply is achieved in 
accordance with the present invention by marking the 
line of the lip of the valve in the flat plies of bag forming 
material. Marking may be carried out by any conven 
ient means as long as the plies of the bag tube are so 
weakened that they may be readily torn to separate 
the tube into bag lengths without using a knife to cut 
through the tube along the lip of the valve. Marking 
of the plies is preferably achieved by perforating the 
plies and the preforations may be in the form of slits, 
small holes, slots and the like. With the lip of the valve 
marked in this way there is no problem in locating the 
sleeve patch in the proper position on the flat ply and 
since the plies are separated into bag lengths without 
using a knife along the line of the lip of the valve the 
sleeve patch which extends out beyond the lip of the 
valve remains intact when the tube is separated into bag 
lengths. The sleeve patch may be pasted on the flat ply 
by hand or by means of a mechanical sleeve applicator. 
A mechanical sleeve applicator is preferred since it can 
be run at the high speed of modern bag tube forming 
mechanisms and operation of the applicator may be 
synchronized with that of the bag tube forming mecha 
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2 
will be properly located on the ply of bag forming ma 
terial. In such case the marking along the lip of the 
valve provides convenient means for checking synchro 
nization of the apparatus. 
One advantage of the present method of pasting th 

sleeve patch in the valve of a multiply bag is that pasting 
is carried out on the flat surface of the ply of bag form 
ing material and as a result the pasting is quickly and 
accurately performed in a single step as compared to the 
great number of steps involved in prior art processes. 
Another advantage is that the sleeve may be located 
between adjacent plies of the bag tube wall and when this 
is done the plies hold the sleeve patch in place and pre 
vent it from shifting before the paste is dry. The sleeve 
patch may also be so located on the ply that portions of 
the sleeve will be caught in the folds at each side of the 
valve of the bag and this greatly assists in anchoring the 
sleeve in position in the bag. Still another advantage 
of pasting the sleeve patch on the flat ply of the bag 
forming material is that the sleeve patch is folded and 
sharply creased when the gussets are formed in the bag 
tube and the sharp crease lines of the gusset folds assist 
the supplemental sealing action of the sleeve to provide 
a better seal for the bag. These and other advantages 
of the present invention can be readily understood by 
reference to the accompanying drawings in which: 

Fig. 1 is a schematic plan view of a bag tubing mecha 
Sl 

Fig. 2 is a plan view of a section of bag tube wall 
flattened out to illustrate its construction. 

Fig. 3 is an isometric view of a bag length of tubing. 
Figs. 3a and 3 billustrate how the bottom of the bag 

length of tubing is trimmed off. 
Fig. 4 is a sectional view taken on line 4-4 of Fig. 3. 
Fig. 5 illustrates the top portion of a finished bag. 
Figs. 6 and 7 illustrate the way the supplemental 

sleeve in the valve of a finished bag increases sealing 
action of the valve of the bag. 

Figs. 8, 9 and 10 illustrate a modified form of sleeve. 
Figs. 11 and 12 are schematic plan views of two differ 

ent forms of mechanical sleeve applicators. 
Figs. 13 and 14 are enlarged isometric views of differ 

ent parts of the sleeve applicator of Fig. 12. 
Figs. 15, 16 and 17 are enlarged isometric views of 

different parts of the bag tubing mechanism of Fig. 1. 
Figs. 15a, 17a, and 17b illustrate modifications of the 

structure shown in Figs. 15 and 17 respectively. 
Referring now to the drawings, Fig. 1 illustrates one 

way of manufacturing multiply bag tubes. Four plies 
of bag forming material 10, 12, 14 and 16 are used but 
it will be understood that tubes may be made with two 
or more plies and that method is the same regardless of 
the number of plies employed. Ordinarily heavy craft 
paper is used but specially treated paper and other web 
materials are frequently used. Broadly speaking multi 
ply bag tubes are formed by feeding a plurality of in 
dividual separate plies of bag forming material 10, 12 
14 and 16 through a series of rolls which bring the plies 
together as at 18 to form the bag tube wall 20. Each 
ply in the bag tube wall is slightly offset from its ad 
jacent ply as illustrated in Fig. 2. After bag tube wall 
20 is formed it is fed through the rolls of a paste appli 
cator 22 which applies a continuous line of paste along 
one side of the wall and because of the staggered re 
lationship of the plies the exposed portions 24, 26, 28 
and 30 along the side of each respective ply in the 
margin of the tube wall receives a continuous line of 
paste as indicated in Fig. 2. In Fig. 2 the adhesive strip 
along the margin of each ply is actually under the ply 

0 but in the bagi tubing mechanism the adhesive is exposed 

rism by conventional means so that the sleeve patch 
since the plies are folded over on each side to form the 
bag tube. Bag tube 20 next passes over the bed of a 
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sion of the sleeve past the fold lines at each side of the 
valve greatly assists in anchoring the sleeve in position 
in the finished bag. If desired, slits 80 and 82 may 
extend from lip. 94 of valve 96 all the way out to the 
free end edge '98 of the sleeve. 
A modified form of sleeve 100 is illustrated in Fig. 10. 

In this case the sleeve patch is pulled through the valve 
before the sewing operation and the sleeve forms a so 
called tuck in sleeve in the valve of the bag. 
A suitable form of apparatus for carrying out the proc 

ess of the present invention is illustrated in the drawings. 
The bag tubing mechanism shown is made up of standard 
mechanical parts and the electronic controls are conven 
tional. Since the use of these are well known in the art, 
schematic drawings are employed for convenience and 
clarity of description. Referring to Fig. 1 the first step 
in carrying out the process of the present invention in 
volves weakening the plies of bag-forming material to 
outline the lip of the valve of the bag. This is done in 
the stack of rolls 102 where each individual ply of bag 
forming material 10, 12, 14 and 16 passes between a pair 
of rolls 104 and 106 which as shown in Fig. 15 carry a 
serrated knife blade 108 adapted to cooperate with a plu 
rality of grooves 110 for perforating the individual plies 
of bag forming material. Knife blade 108 shown in the 
drawings is adapted to perforate the ply with a plurality 
of holes 54 (Fig. 2) across the line at the lip of valve and 
to perforate the ply at each side of tab 44 with a pair of 
slits as at 58 and 60 in Fig. 3. The size and speed of 
rolls 104 and 106 are adjusted in known manner, so that 
the perforations along the line of the lip of the valve will 
be properly located in the flat plies of bag-forming ma 
terial. For example this may be done with a single drive 
shaft for the mechanism with appropriate gearing for syn 
chronizing the perforating operation with the cut off rolls 
40 which separate the tubing into bag lengths. The drive 
shaft and gearing are not shown as these are conven 
tional mechanical expedients well known in the art. 

After the plies are perforated they pass through a sec 
ond stack of rolls 112 and if desired adhesive 56 may be 
applied to a ply for holding sleeve patch 52 in position 
on such ply. This may be conveniently done with a con 
ventional paste applicator 114 which includes an applica 
tor roll 116 with a paste pad 118 for applying the ad 
hesive. As in the case of the perforating rolls the speed 
of the paste applicator roll is synchronized with the speed 
of the rolls which separate the tubing into bag lengths so 
that adhesive 56 will be properly located on the ply 
which later receives sleeve patch 52. 

Sleeve patch 52 is applied to one of the plies of bag 
forming material as at 120. One form of mechanical 
sleeve applicator 122 is shown in Fig. 11. As there 
shown, sleeve applicator 122 is preferably positioned in 
the tubing mechanism where it will apply a sleeve patch 
52 between plies 10 and 12 of bag-forming material. In 
order to provide room for the sleeve applicator between 
the plies the path of travel of ply 10 is changed so that 
the ply passes across the top of applicator 122 as illus 
trated in Fig. 11. Referring to Figs. 1 and 11 it will be 
seen that the path of the ply may be changed by means 
of an idle roll 124. When the path of travel of a ply 
is changed, care is taken to maintain the distance of 
travel the same as it is for the other plies of the bag tube 
or if the distance is changed, the change is equal to the 
length of a bag length of tubing 42 so that the marked 
plies will properly register with each other in the wall 
of the bag tube. 
Turning now to the form of sleeve applicator shown 

in Fig. 11, 126 is a roll of sleeve stock which is 
fed through a plurality of rolls. 128 which reverse the 
path of travel of the sleeve stock to eliminate curl. The 
web of sleeve stock then passes through a pair of draw 
rolls 130, perforating rolls 132 and forwarding pinch 
rolls 134. The speed of these rolls is synchronized with 
the speed of the rolls 40 that later separate the tubing 
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6 
into bag lengths, conventional drive shafts and gearing 
(not shown) being used for this purpose. The speed of 
these rolls, is such that one sleeve patch 52 of desired 
length will be fed against ply 12 for each bag length of 
tubing at the proper time to paste the trailing end por 
tion of the sleeve stock against adhesive 56 as illustrated 
in Fig. 2. The speed of the web of sleeve stock is of 
course much less than the speed of the plies of bag-form 
ing material. Perforating rolls 132 are adapted to 
weaken the sleeve stock in a line across the stock and the 
distance between adjacent lines is equal to the length of 
a sleeve patch 52... Weakening the sleeve stock is most 
conveniently carried out by perforating the stock with a 
line of holes (not shown) and for this purpose rolls 132 
are provided with a serrated blade 136 which is adapted 
to cooperate with a plurality of grooves 138 for position 
ing a line of holes across the web of sleeve stock. Ser 
rated blade 136 and grooves 138 may be of the same type 
of-construction as those illustrated in Fig. 15 and are 
therefore not shown in detail. After the web of sleeve 
stock is perforated it is then fed by pinch rolls 134 
against the surface of the bag-forming ply 12 and as the 
leading edge of the sleeve stock moves upwardly in the 
direction of travel of ply 12 it is engaged by pinch rolls 
140 and 142 which suddenly accelerate the speed of the 
endportion of the web of sleeve stock so that it tears at 
the perforated line to separate a sleeve patch 52 from the 
web. Pinch roll:140 is driven at the high rate of speed 
of ply 12. The roll is mounted on a pivotal arm 144 so 
that it is held away from ply 12 by spring means 146 
until the leading edge of the sleeve stock 126 contacts 
the ply of bag-forming material 12. At this time the 
raised portion of cam 148 bears against roll 140 forcing 
it down against the sleeve stock, ply 12, and roll 142. 
As a result a sleeve patch 52 is applied to the ply of bag 
forming material 12, and pasted down against adhesive 
56 as illustrated in Fig. 2. Since the adhesive 56 may 
still be tacky it is preferred to immediately combine the 
plies 10 and 12 so that ply 10 will cover sleeve patch 
52 and hold it in the desired position between the plies. 
This is done by means of roll 150 which changes the 
path of travel of ply. 10 and combines the two plies 10 
and 12 immediately after the sleeve patch is positioned 
on the ply of bag-forming material 12. If the sleeve 
patch is to be slit as shown in Fig. 8, the appropriate. 
slitting knives are positioned on rolls 132 in conventional 
act 

Fig. 12 illustrates another form of sleeve applicator 
158. Applicator 158 is of the same construction as ap 
plicator 122 except applicator 158 is adapted to feed a 
sleeve patch 160 into the nip between two plies (10 and 
12) of bag-forming material. 

In the structure illustrated in Fig. 12 the web of sleeve 
stock is perforated by means of a pair of rolls 162 and 
164 . (Fig. 13) which are provided with the usual ser 
rated knife, blade 166 and cooperating grooves (not 
shown) of the same type illustrated in Fig. 15. Roll 164 
also carries paste pads 168 which pick up adhesive from 
a conventional paste applicator 170 and apply adhesive 
56 in spots across the trailing end portion of each sleeve 
patch 52. The forwarding pinch rolls 172 which coop 
erate with each other and contact the web of sleeve stock 
between the spots of adhesive 56 so that the adhesive will 
remain in place and will not be spread over the sleeve 
patch. It will be understood that since adhesive is ap 
plied directly to the sleeve patch there is no need for 
applying adhesive 56 to the ply and paste applicator 14 
? 1) may be eliminated when sleeve applicator 158 is 
SCO 

Sleeve, applicator 158 is so positioned in the tubing 
mechanism that pinch rolls 172 and 174 feed the leading 
edge of sleeve stock 126 towards the plies of bag-forming 
material but in this case the leading edge of the sleeve 
stock 126 is fed into the nip between plies 10 and 12 as 
these plies are gathered together to form bag tube wall 
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20 (Fig. 1). As soön as the leading edge - óf the sleev? 
stock turns into the nip of plies 10 and 12 applicator 
roll 178 bears against the outside of ply 10 to accelerate 
the sleeve stock up to bag ply speed and separate a sleeve 
patch 160 from the web of sleeve stock 126 and paste it 
down against ply 12. With the exception of applying ad 
hesive to the sleeve patch and with the exception of feed 
ing the sleeve patch into the nip between two plies of bag 
forming material, sleeve applicator 158 operates in the 
same manner as described for sleeve applicator 122. 
As previously described hereinabove, bag lengths of 

tubing 42 are preferably separated from tube 34 by cut 
ting through the plies across a major portion of the tube 
and by breaking the paper along the perforated line at 
the lip of the valve so that sleeve patch 52 will not be 
disturbed and will remain intact in position in the bag. 
This operation is carried out by a plurality of rolls at 
40. Draw rolls 180 and 182 cooperate with pinch rolls 
194 and 196 to put tension on tube 34 so that knife blades 
188 of roll 184 in cooperation with grooves 190 of roll 
186 (Fig. 17) will readily cut through all the plies of 
bag-forming material in the tube. Knife blades 188 are 
so arranged that a strip of paper 191 (Fig. 3a) is cut out 
of tube 34 from the side edge of the tube at gusset 38 
all the way across the tube to the opposite side edge 58 
and 60 of tab 44 and the height of the strip is approxi 
mately equal to the height of tab 44 (see Fig. 3a). 
Breaking the tube along the perforated line 54 across the 
lip of the valve is carried out by means of pinch rolls 194 
and 196. Pinch rolls 194 and 196 travel at a higher rate 
of speed than the draw rolls 180 and 182 and pull the 
tube 34 taut so that it may be readily severed by knife 
blades 188 and at the same time this tension breaks the 
balance of the tube off along perforated line 54 at the lip 
of the valve. This action separates a bag length of tub 
ing 42 from the continuous tube and rolls 198 and 200 
further accelerate the bag length of tubing to deliver it 
from the machine. S 

Modifications of the preferred form of apparatus will 
be obvious to those skilled in the art. For example the 
line of perforations may extend all the way across the top 
of a bag length of tubing and in such case the serrated 
knife blade 198a of Fig. 15a is employed in place of knife 
blade 108. If this is done the cut off roll 184a carries a 
single knife blade 188a as shown in Fig. 17a which is 
used in place of the double knife blade 188 of Fig. 17. 
As a result the leading edge of each bag length of tub 
ing 42 will break off along the perforated line of knife 
blade 108a and knife blade 188a will trim off the trail ing edge of each bag length of tubing to give it a straight 
line across the bottom (see Fig. 3b). Alternatively knife 
blade 108 may just perforate the plies across the lip of 
the valve and slits 58 and 60 may be omitted. In this 
case the knife blades 188 of cut off roll 184 are in the 
form shown in Fig. 17b. As there shown, knife blade 
188b is adapted to cut through the tube at lines 58 and 
60 and from these out to the side edge of the tube at 
gusset 38. Bag lengths of tubing 42 are formed by break 
ing the tube at the line of holes 54 across the lip of the 
valve as previously described hereinabove. 

It will be understood that it is intended to cover all 
changes and modifications of the preferred form of in 
vention herein chosen for the purpose of illustration 
which do not constitute departures from the spirit and 
scope of the invention. 
What is claimed is: 
1. In the manufacture of multiply gusseted bag tubes 

with automatic bag tube forming apparatus of the type 
in which a plurality of plies of bag-forming material are 
continuously fed into the mechanism as separate flat plies 
of material which are subsequently superimposed one on 
top of the other to form a bag wall the sides of which 
are overlapped and pasted together in the form of a bag 
tube which is in turn provided with gussets at each side 
of the tube. and then divided into bag lengthis which are 
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8 
valved by folding the gusset and a portion of the bag 
side wall inwardly into the tube at the open mouth there 
of, the method of positioning a supplemental sleeve patch 
on a ply of bag forming material in the area of the valve 
while the ply is in flat unfolded condition which comprises 
the steps of, weakening the plies of bag forming material 
at least along the line of the lip of the valve while the 
plies are flat before being folded into the form of a tube, 
feeding a web of sleeve stock at a speed below that of the 
plies of bag forming material, weakening the web of sleeve 
stock in a line across the web in order to delineate lengths 
of sleeve patch therein, continuing the feeding of the 
web of sleeve stock at a speed below that of the plies 
of bag forming material to feed one end of the sleeve 
patch at the free end of the web into the nip between two 
plies of bag forming material at the place where the plies 
are Superimposed one on top of the other in order t? accel 
erate the speed of such sleeve patch up to that of the 
plies of bag forming material and separate the sleeve 
patch from the web, controlling the feeding to position 
the sleeve patch between the plies in the area of the valve 
of the finished bag tube. M • ?? 

2. The method specified in claim 1 which includes the 
step of pasting one end portion of the sleeve patch in posi 
tion against one of the plies with which it is in contact. 

3. În the manufacture of multiply gusseted bag tubes 
with automatic bag tube forming apparatus of the type in 
Whicha plurality of plies ofbag-forming material aire con 
tinuously fed into the mechanism as separate flat plies of 
material which are subsequently superimposed one on top 
of the other to form a bag wall the sides of which are 
overlapped and pasted together in the form of a bag tube 
which is in turn provided with gussets at each side of the 
tube and then divided into bag lengths which are valved 
by folding the gusset and a portion of the bag side wall 
inwardly into the tube at the open mouth thereof, the 
method of positioning a supplemental sleeve patch on a 
ply of bag forming material in the area of the valve while 
the plies are in flat unfolded condition which comprises 
the steps of, weakening the plies of bag forming material 
at least along the line of the lip of the valve while the 
plies are flat before being folded into the form of a tube, 
feeding a web of sleeve stock at a speed below that of the 
plies of bag forminig material, weakening the web of 
sleeve stock in a line across the web in order to delineate 
lengths of sleeve patch therein, continuing the feeding at 
a speed below that of the plies of bag-forming materiai 
to bring one end of the sleeve patch at the free end of 
the Web into contact against a surface of one of the plies 
which surface is thereafter positioned against the surface 
of an adjacent ply in the wall of the finished bag tube, 
controlling the feeding to position one end portion of the 
sleeve patch against such surface to cover the area of the 
gusset in a finished bag length of tubing at the open mouth 
thereof, thereafter accelerating the speed of such sleeve 
patch up to that of the ply of bag forming material with 
which it is in contact to separate such sleeve patch from 
the Web and place it in position on the ply to provide 
a supplemental sleeve for the valve of the finished bag 
tube. 

4. In automatic bag tube-forming apparatus of the 
type in which a plurality of plies of bag-forming material 
are continuously fed into the apparatus as separate flat 
plies of material which are subsequently superimposed 
one on top of the other to form a bag wall the sides of 
which are overlapped and pasted together in the form 
of a bag tube which is in turn divided into bag lengths 
which are valved by folding a portion of the bag side wall 
inwardly into the tube at the open mouth thereof, the 
improvement which comprises apparatus for inserting a 
supplemental sleeve in the valve of the bag tube which 
includes means for weakening the plies of bag-forming 
material at least along the line of the lip of the valve while 
the plies are flat before being folded into tube form, 
means for feeding.a. web of sleeve stock at a speed below 
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that of the plies of bag-forming material comprising a 
pair of cooperating draw rolls that bear against the web 
to move it between the rolls and means adapted to give 
interrupted rotation of said draw rolls adapted to syn 
chronize the rotation with that of the feeding of the plies 
of bag-forming material to feed a sleeve patch length 
of the web into contact with each bag tube length of the 
plies, means for weakening the web of sleeve stock in a 
line across the web in order to delineate lengths of sleeve 
patch therein, means for continuing the feeding at a 
speed below that of the speed of the plies of bag-form 
ing material which means for continuing the feeding are 
adapted to bring one end of the sleeve patch at the free 
end of the web into contact with one of the plies of bag 
forming material in the area of the valve therein, means 
for thereafter accelerating the speed of such sleeve patch 
up to that of the ply of bag-forming material with which 
it is in contact whereby the said sleeve patch is separated 
from the web and positioned on the ply to provide a Sup 
plemental sleeve for the valve of the finished bag tube. 

5. In automatic bag tube forming apparatus of the 
type in which a plurality of plies of bag-forming material 
are continuously fed into the apparatus as separate flat 
plies of material which are subsequently superimposed 
one on top of the other to form a bag wall the sides of 
which are overlapped and pasted together in the form 
of a bag tube which is in turn divided into bag lengths 
which are valved by folding a portion of the bag side 
wall inwardly into the tube at the open mouth thereof, 
the improvement which comprises apparatus for insert 
ing a supplemental sleeve in the valve of the bag tube 
which includes means for weakening the plies of bag 
forming material at least along the line of the lip of the 
valve while the plies are flat before being folded into 
tube form, means for feeding a web of sleeve stock at a 
speed below that of the plies of bag-forming material, 
means for weakening the web of sleeve Stock in a line 
across the web in order to delineate lengths of sleeve 
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patch therein, means for continuing the feeding at a 
speed below that of the speed of the plies of bag-form 
ing material which means for continuing the feeding are 
adapted to bring one end of the sleeve patch at the free 
end of the web into contact with one of the plies of bag 
forming material in the area of the valve therein, means 
for thereafter accelerating the speed of such sleeve patch 
up to that of the ply of bag-forming material with which 
it is in contact whereby the said sleeve patch is separated 
from the web and positioned on the ply to provide a sup 
plemental sleeve for the valve of the finished bag tube, 
said means for accelerating a length of sleeve patch to sep 
arate it from the web including an idler roll positioned 
under the ply adjacent the place where the free end of 
the web of sleeve stock is fed into contact with such ply 
and a cooperating roll positioned above such ply and out 
of contact therewith, pivotal means for rotatively mount 
ing said cooperating roll, cam means adapted to pivot the 
cooperating roll down into contact against the free end 
portion of the web of sleeve stock after it is fed into 
contact with the ply of bag-forming material and means 
for driving the cooperating roll at a speed approximately 
equal to that of the ply of bag-forming material whereby 
a length of sleeve patch may be separated from the web 
and applied in position on the ply of bag-forming material. 
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