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L 1

In a process of making bags a bag tube having
one or more longitudinal seams may be first
formed from suitable web material, after which

the bag tube may be creped and then corrugated,

the corrugations being crushed. The bag tube,
as will be understood, is characterized by super-
posed walls; and then creping, corrugating and
crushing steps are performed concurrently on
these superposed walls, resulting in conjoint
creping crinkles and in conjoint corrugations and
pleats. This results in causing the walls to cling
together. While such bag tubes are useful with-
out preliminary separation of the walls, there
are many uses for which such a separation would
be desirable. .

A principal object of this invention therefore

is the provision of methods and means for effect-
ing a separation of conjointly gathered bag tube
walls. :
In eﬁectmg such a separation, it is desirable
to leave as much as possible of the resident
stretchability in the walls themselves, so that
another object of this invention is the provision
of means and methods for effecting such a sep-
aration without unduly diminishing the stretch-
ability of the resultant product.

It is an object of this invention to provide a
means for separating the walls of a conjointly
gathered bag tube in a continuous operation,
which is carried on prior to the severance of the
bag. tube structure into bag lengths, and may
be carried on if desired as an incident to the
manufacture - of bag tubes having conjointly
gathered walls.

Another object of the invention is the provis-
ion of a means and method whereby separation
of .conjointly gathered walls may be carried on
in a flat bag tube, and as an incident to this
operation, the bag tube may be given another
form, for example, the form of an intucked or
bellows-folded bag tube.

These and other objects of the invention which
will be set forth hereinafter or will be apparent
to one skilled in the art upon reading these spec-
ifications, we accomplish by those procedures,
and through the use of those assemblies of ap-
paratus of which we shall now describe certain
exemplary embodiments. Reference is made to
the acecompanying drawings wherein:

Figure 1 is a diagrammatic representation of
one procedure which we may employ for separat-
ing the conjointly gathered walls of a bag tube.

Figure 2 is a plan view of the same apparatus.

Figure 3 is a sectional view of the conjointly
gathered bag tube structure prior to separation,

(CL 93—38)
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and is taken along the section line 3—2 of
PFigure 1.
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Figure 4 is a sectional view of the walls of the
bag tube after they have been separated, and is
taken along the section line 4—4 of Figure 1.

Figure 5 is a diagrammatic side elevation of
another type of apparatus which we may em-
ploy.

Figure 6 is a front elevation thereof.

Figure 7 is a sectional view taken along the

section line 7—7 of Figure 6.

Figure 8 is a sectional view of an mtucked or
bellows-folded bag tube, and is taken along the’
section line 8-—8 of Figure 6.

Figure 9 is a vertical sectional v1ew of another
form of apparatus which we may empioy.

Figure 10 is a plan view of a roller element.

Figure 11 is an elevational view with parts in
section showing yet another form of wall separat- .
ing means.

Figure 12 is a plan view related to. Figure 11.

Figure 13 is a vertical sectional view. showing
a modification of the apparatus of Figure 9. .

Figure 14 is a. side elevation of another sep-
arating and in tucking apparatus. )

 Figure 15 is a sectional view taken along the
line 1515 of Figure 14.

Figure 16 is a sectional view of yet another
separating means.

In Figure 3, we have mdlcaued dlagrammatx-
cally at | a bag tube which may be thought of,
by way of example, as a tubular paper structure
with superposed walls, these walls being char-
acterized by conjoint, transverse, creping crinkles
and by conjoint longitudinal corrugations which
have been crushed to form pleats as at 2. It will
be understood that these conjoint rugosities have
the effect of holding the bag walls together and
retarding their separation. The bag tube will
be characterized by one or more adhesively se~
cured longitudinal seams, which have not been
illustrated because they are variable in number
and placement, and do not affect the operation of
the present invention. Moreover, the precise
manner in which the bag tube of Figure 3 has
been manufactured does not form a limitation
on the present invention and will not here be
outlined, excepting to indicate that it is a con-
tinuous process resulting in the formation  of
the bag tube in indefinite lengths which may be
handled as such. It will be understood, more-
over, that the specific types of rugosities which
cause the bag walls to cling together do not form
& limitation on this invention, and indeed that
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this invention is applicable to the separation of
the walls of any bag tube which have been caused
to cling together lightly through any agency
such, for example, as a light application ef
adhesive.

The problem to which this invention is ad--

dressed is that of separating the walls of a bag
tube in a continuous length, and by continu-
ously acting means.
cated by the fact that the bag tube; at the point
or area where the separation is being made, is
substantially closed so that interior separating
means cannot be supported in the tube by di-
rect connection to external supports. As a con-
sequence, we have had to devise separating
means, and methods for their use, where the

This problem is compli-
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separating means either require -no - external

support, or may be supported within the bag
tube by external means acting wholly through
the bag tube walls which are interposed between
the external means and the interior separating
means.

In Figure 1, we have illustrated a simple mode
of effecting separation. . The-bag tube | is shown
as_travelling in. the direction of the arrows-and
passing first through’ a pair of pinch rolls & and
6. ° Another pair of pinch'rolls 9 and (9, is shown
in spaced relation to the first pair of pinch
rolls; and from these latter rolls the bag tube
may travel to a station where it is cut into de~
sired bag .lengths, as by.a fly-knife apparatus
{1 the lenigths being stacked as at 12,

In order to effect separation, after -the bag
tube .has passed through ‘the pinch rolls' 5 and
6, ‘but before ‘it is ‘engaged by the subsequent
pinch rolls; we inflate it with air or other gas.
This 'gas is entrapped within the bag tube in
that ‘portion ‘of it which. extends between the
two 'sets of pinch rolls. "This portion~is indi-

cated at 13, and a cross-section of the bag tube

after the separation. has.been effected by these
means is indicated “at I—a in Pigure 4. -

The' air.or other gas entrapped in the section
13-0f the bag tube remains. between the pairs
of .pinch. rolls. because -it -is largely - prevented
from -escaping between the layers.of. the .bag
forming material as engaged and compressed
by these pinch rolls. Thus the body of .air or
gas remains in one place while the bag tube
travels; and continuously acts to effect a separa-
tion ‘of :the ‘walls of the-traveling bag tube.

‘While ‘it is to ‘be expected that some air or
gas:will:€scape- between - the pinch rolls, it will
be:understood: that -this: escape is slow, so that
the!:method illustrated: in Figure 1 is effective
in ‘producing a separation: of conjointly gathered
bag: tube:walls:in a bag -tube of very consider-
able: length, i. e. a bag tube forming a roll of
the--madterial- of -a size -eonvenient for handling
in .factory.operations. .Covering the pinch rolls
5, 6 and..9, 10 with-a layer of soft rubber-im-
proves ..the. contact. produced between - opposite
bag.. walls "when . pressed . together, and hence
helps. to _ prevent the. passage of air or gas
through  the .pinch. rolls.. Should the .gas be-
come depleted in the section 13, it is within the
scope“of our-invention to renew it by separating
rolls*8-and 10, reinflating the section and clamp-
ing--theé -rolls down  again upon the material.
This ‘may likewise be dohe if there is any ap-
preciable:loss - of - dair- through the -body of the
webifrom “which. the'bag tube is made.

In Figures 5 to 7 inclusive, we have shown

thebag tube 1 extending- between lower -pinch

rolls’ 14 -and .15 and-upper pinch rolls 6 and-
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i7. In the flicht of the bag tube between these
pairs of rolls, we have indicated a filling of
freely flowable material {8. This material may
be any substance of sufficient weight and re-
sistance to abrasion, having freely flowing char-
acteristics ‘and devoid -of ‘marked :tendency to
cling to the separated walls of the bag tube. By
way of example, hard, metallic or ceramic balls
are excellent for use in this embodiment of our
invention. :

The material {8 should have sufficient weight
to act as effective separation means for the bag
tube walls against -the resistance of these walls
to “separation; and sufficient weight to keep it
in the lower. part of the flight of the bag tube
between the sets of pressure rolls. By reason
of :the -weight involved, we usually prefer to pro-
vide.means to limit the expansion of the bag
walls ‘after they have been separated, to avoid
an undue removal of stretchability therefrom.
One ‘such means ‘is illustrated-in Figures 5 fo
7. " Hefe we-have-shown-an-endless belt 19 Pass=
ing-around the pin¢h roll- (4 -and :an-upper-roil -
20.%" Another: endless- belt2 | passes- around thé
pinchy roll’ f4a¢- and-an- upper-roll-22.: . The ap-"
paratus is arranged-so-that the facing surfaces
of -thésebelts - form:'a :sort- of -funnel ‘shaped:-
orificg- through ' which-the"bag - tube" passes: A
pair-of- tapered -side-plates-23 and-24;complefe-
the -outlines - of this ‘grifice: - The steel:-balls 18-
or::other separatiig material remain - in'-the
orificé by gravity’ - They-separate ‘the bag+tube™
walls, out the extent of this: separation is limited~-
by the belts 19 and 21 ‘and by the-plates-23 -and
24 so that an undue stretching of thé-bag-tube’
walls-‘does not eccur.-: :

The ‘plates 23 “and 24*form the side portions:of
the'bag tube fat,-as will be 'understood.- This has*
an additional advantage in that we may use-in~

-denting-rollers indieated -at-25 and 26 -to-intuck

the'side ‘edges of the'bag: tube before it reaches-
the pineh-tolls 6 ‘and’+1;" In this way we may
form -the: 1ntucked .or-bellows-folded- tube ‘shown
at . 1—bin Figure-8, and ~characterlzed by-the
re-entrant: portions 27-and~28."/ The" lndentmg-'
may be done (as-shown) ‘ata point:where the-
steel-balls: will ‘support~ ‘theredge® “portions’ of the
formed.bag ‘tube beyond: the- engaging _poirits of -
the peripheries of the'discs 25 and-26,’so that the"
folding becomes positive.” Additional discs as . at-
254 -and~26d " may be emplayed to maintain.the
folds.until the bag ‘tube-is engaged and.collapsed.
by the upper pinch rolls 16 and 7. This.form
of bag tube is advantageous for -many purposes.
When. cut fo lengths,-it may be-closed by:a bot-:
tom seam,.and -when.so-treated-it may-be more -
readily inserted-inte an-outer bag or-other strucs:
ture to be- Hned, bysreasen:of :its! initially: lesser:
width. - .

In Figures 9 and 13, weihave illustrated yeb:
anether:mode :and..apparatus Tor-effecting the
separation ‘of bag tube:walls; - Het'e the bag tube
| passesibetween relatively large rolls 29 gnd-30;
It is possible-to-effect separation” with "a single
small: roll;Sueh-as -illustrated - in ‘Figure 10, in-..
serted-within: the bag-tube,”and.acting under the-
influence of gravity to maintain a position near.
the large rolls"28°and-38." " However, a less fric-
tional- and - more “positively 'controlled . arrange-
menb_«is preferred; -as illustrated in said figures.
and nowto be-described. -

A pair of smallrolls3{ and 32 are inserted.in
the-bag:tube‘and come to rest adjacent the hite
between- rolls 29 “and30. ~ These small rolls are
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préferably of the form shown in Figure 10, hav-
ing rounded ends. They are supported by rolls
29 and 30 through the walls of the bag tube |, as
will be clear from Figure 9; but in order that
they may retain their positions adjacent the bite
of rolls 28 and 30 we provide external retainers.
These may take the form of rolls 83 and 24
mounted upon sets of arms 85 and 38 so that the
positions of the rolls may be made adjustable.
Adjustment may be had through set screws 317
and 38 or other suitable means engaging external
frame members of the machine. The small rolls
33 and 34 lie partly above the interior rolls 31 and
32, and, engaging them only through the walls
of ‘the bag tube I, they nevertheless serve to keep
the rolls 31 ard 32 in position with their axes
substantially .in a horizontal plane. While we
have illustrated a vertical movement of the bag
tube, this is not necessary in the structures of
Figures 9 and 13 where the separating means are
positively retained in position.

A variant of this apparatus is illustrated in
Figure 13 where we have passed belts 39 and. 49
about the peripheries of the large rolls 29 and 39
and the retaining rolls 33 and 24. These belts
further assist in driving rolls 31, 32, 33 and 34, in
maintaining the positions of the separating rolls
31 and 32, and in carrying the walls of the bag
tube through the apparatus itself without undue
stressing and stretching. It will be understood
that the roll arrangement is such that the sepa-
rating rolls 81 and 32 not only turn with each
other at their line of meeting but also turn with
the web material of the bag tube i as this mate-
rial passes over their surfaces. The frictional
stresses on the material of the bag tube in this
apparatus are at a minimum.

The pinch rolls 28 and 30 are preferably driven,

which in turn drives the remainder of the illus-

trated rolls through the medium of the belts 39
and 40 and the walls of the bag tube.
driving combinations may be employed.

In Figure 16 we have shown the bag tube i
passing over a diverting roll 48 and downwardly
between relatively large pinch rolls 49 and 58.
Within the bag tube we provide a series of small
rolls 51, 52, 53 and 54 journaled in a cage of
which an end plate is shown at 55. The arrange-
ment of rolls is such that opposite pairs rest,
through the bag tube walls, against the respective
pinch rolls. Frictional relationships are mini-
mized because all rolls can rotate with the bag
tube walls, and the equal and opposite downward
forces tend to hold the internal assembly of roll-
ers from displacement.

In Figures 11 and 12, we have illustrated vet
another embodiment of separating means, The
bag tube | may be drawn forwardly by pinch rolls
41 and 42 and by another pair of pinch rolls 43
and 44 in spaced relationship to the first pair, or
by any other instrumentalities in a machine as~
sembly having the effect of moving the bag tube.
Tn threading the bag tube through this appara-
tus, we have inserted within it a separating roll
45, preferably of the form shown in Figure 10.
This roll is supported, through the lower wall
of the bag tube, upon external roils 46 and 47
which are preferably driven. It will be seen that
in this pyramid system of rolls, the roll 45 can
rotate so as to move with the web forming the
lower wall of the bag tube as it moves through
the apparatus. Similarly, rolis 45 and _l%'i will
rotate so as to move with the surface of the lower
wall of the bag tube. The position of the roll 45
may be maintained by gravity alone, assuming
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that it has sufiicient weight. We prefer to em-
ploy magnetic means for the purpose. Thus we
may make the walls 46 and 47 electromagnetic as
by incorporating the coils in their structure in
known ways, and by making the roll 45 of mag-
netizable material so that it will be attracted to
the surfaces of the rolls 46 and 47 and held there-
against, ‘with the interposition of the lower wall
of the bag tube therebetween. Or a separate mag-
netic retainer may be employed as at 47a as to
assist in keeping the roll 45 from moving or work-
ing sidewise of the bag tube in the direction of
the roll axis.

The upper wall of the bag tube | will, of course,
slide over the surface of the roll 45 which surface
is moving in the opposite direction. Since, how-
ever, this upper wall is not pressed against the
surface of the roll 45, there will be no substantial
frictional relationship at this point. ;

-Any of the separation.means hereinabove de-
scribed and illustrated may be combined with in-
tucking means as will be readily understood in
the light of the teachings made therein. Mag-
netic retaining means may also be employed in
lieu of or in addition to mechanical means for re-
taining the position of the internal separating
mechanism as the bag tube travels. ’

In Figures 14 and 15 we have shown an ar-
rangement which is especially advantageous for
intucking as an incident to separation. Here the
bag tube | passes between spaced pairs of mag-
netic rolls 58, 87 and 8, 3. Within the tube are

. small rolls 60 and 6! maintained respectively
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against opposite pairs of the magnetic rolls, and
separated from each other. Intucking discs 62
and 83 act to depress the bag walls between the

. small rolls 68 and 61, these rolls acting in a posi-

tive way to define and support the edge folds
formed in the bag tube walls.

The extent of intucking can be varied by vary-
ing the length of the small rolls 68 and 61, and
varying the position of the disecs 62 and 63 and
the spacing of the rolls 5T and 98.

Modifications may be made in our invention
without departing from the spirit of it. Having
thus described our invention in certain exem-
plary embodiments, what we claim as new and
desire to secure by Letters Patent is:

1. In apparatus for the purpose described, a
pair of rolls through which a bag tube may be
passed, a pair of smaller rolls to be located with~
in said bag tube in a position to rest against each
other and means for engaging said smaller rolls
through said walls to maintain said rolls in a -
position such that their axes lie substantially
continuously in a plane substantially parallel to
the plane of the axes of the first mentioned rolls,
said means comprising a pair of rolls, and end-
less belts each passing over the surface of one
of said first mentioned rolls'and one of said last
mentioned rolls.

2. In apparatus for separating bag tube walls,
means for continuously moving & supply of bag
tubing, a separating roll to be positioned within
_a,nd in engagement with one wall of the bag tub-
ing to cause separation of the walls thereof, two
retaining rolls for said separating rolls mount- .
ed in opposed relation to said separating roll ex-
ternally of said one wall of the bag tubing and
being spaced apart a distance sufficient to sup-
port said separating roll in pyramidal fashion,
and additional means acting on said separating
roll to maintain it in contact with said retaining
rolls, whereby movement of said separating roll
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in -the direction of movement of the bag tubing
will be resisted by-the retaining rolls, and the sep-
arating rollthereby maintained in proper sepa-
rating:position within the bag tubing.

3. The structure claimed in claim 2 wherein
said -additional means: comprises a second sepa-
rating roll contacting said first mentioned sepa-
rating roll, and additional retaining rolls on the
opposite side of said bag tubing for retaining said

second separating roll in position within the bag -

tubing: ~

4. The structure:claimed in claim 2 wherein
said additional means comprises an electro-mag-
net positioned-to-attract said separating roll to
the:surfaces of said retaining rolls,-said separat-
ing roll:being made of magnetizable material.

5. The-structure claimed in claim 2 including
intucking means acting to engage opposite side
edges of the bag tubing to intuck the side edges
of -the bag-tubing, and pinch rolls lying beyond
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said intucking means through which the bag tub-
ing is passed in intucked condition. ;
WILLIAM WALLACE ROWE. -
CARROLL L. SPANGLER.
ROY C. FRICK.

REFERENCES CITED

The following references are of record in.the
file 'of this patent:

) UNITED STATES PATENTS '.
Number :

N Name Date
131,841 Bibby-etal. ._._..____ Oct. 1, 1872
2,110,939 Orstrom —. . ____ Mar. 15, 1938
2,401,798 Reichel ____________ June 11,1946
- FOREIGN PATENTS . |
Number Country Date
524,777 = Great Britain —_____ Aug. 14, 1940
686,952 © Germany _-________

Jan. 19, 1940



