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LORENZO D. BENNER, OF PEORIA, ILLINOIS, ASSIGNOR TO THE UNION PAPER
BAG MACHINE COMPANY, OF PHILADELPHIA, PENNSYLVANIA.

PAPER-BAG MACHINE.

SPECIFICATION forming part of Letters Patent No. 397,772, dated February 12, 1889,
Application filed May 11,1888, Serial No, 273,662, (Mo model.)

Lo all whom it may concern:

Be it known that I, LORENZO D. BENNER, a
citizen of the United States, residing in Pe-
oria, in the county of Peoria and State of Illi-

5 nois, have invented certain new and useful
Improvements in Paper-Bag Machines, of
which the following is a specification.

The machine embracing the present im-

provements is designed to produce that class

of paper bags made from a continuous flat
tube having infolded sides or bellows folds,
short sections of which tube forming bag
lengths or blanks having one end closed to
constitute bags that will open or distend into
rectangular form. :

The primary object of the present improve-
ments is the organization, in a continuously-
operating machine, of automatic devices
adapted o the manufacture of the class of
bags deseribed and set forth in Letters Pat-
ent No. 304,403, granted to me September 2,
1884.

The accompanying drawings illustrate a
machine embodying the improvements con-
stituting the present invention, in which
drawings— ’

Figure 1 is a longitudinal central sectional
elevation of a bag-machine embodying my
improvements. Fig. 2 is a plan view thereof.
Figs. 3, 4, and 5 are transverse sections taken
on the lines 8 3, 4 4, and 5 5, respectively, of
Fig. 1; and Fig. 6 is an elevation of a erank-
disk and immediate connections hereinafter
referred to. Fig. 7 is an enlarged sectional
elevation of the bottom-forming devices. Fig,
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Sisa plan,and Fig. 9isan end elevation, there-,

of; and Fig. 10 is a plan of the same, having

the upper roll and the vibrating blade omitted -

for perspicuity sake. TFigs. 11,12, and 14 are
diagrams hereinafter referred to. Figs.13and
15 to 18, inclusive, are perspective views of
portions of the tube and bag-length, illustrat-
ing the operation of forming the bag-bottom
and the laying of the bottom folds. Fig. 19
is a diagram of certain rolls and blade, here-
inafter referred to. Fig. 20 is a perspective
view of the former removed from the machine,
and Fig. 21 is a similar view of a modified
form of the same.

‘Like other machines of this character, it
embraces a-tubing mechanism adapted to
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continuously convert a web of paper or other
similar material into tubular form, feeding-
rolls adapted to feed the tube onward, a sev-
ering device or devices for severing the tube 55
transversely into bag lengths or blanks, bot-

_tom-folders suited to the folding over of cer-

tain portions of the ends of the bag-lengths to
form the bag-hottoms, and pasting mechanism
for applying paste to said portions or to the 6o
underlying material of the blanks to seal the
bottom folds.

The web of paper in the form of a voll is
supported in the usnal manner at one end of
the machine, and is led over a voll with one 65
longitudinal edge traveling in contact with a
paste disk that imparts a longitudinal line of
paste thereto. From thence the web is led
under a breaking-roll or directly under the
heel of & former, B, and by suitable guiding 70
devices coacting with the former is caused to
gradually envelop the same, so that the op-
posite longitudinal edges of the web meet
and lap each other over the center of the
former and become united. by said line of 73
paste. Asthese features of a bag-machine are
now so well known to those skilled in the art,
and may in the present instance be of any of
the known forms, no illustration or more spe-
cifie description thereof is deemed necessary. 8o

The former B is supported in the usual
manner over & table, 100, and in the present
machine is adapted to the formation of a bel-
Jows-sided tube:. To this end it consists of
two - superimposed flat plates, 50 51, Fig. 20, 85
separated at one end for a short distance by
& central core to permit the material ulti-
mately forming the bellows folds tobe directed

“bhetween the plates by side guides, 52, other

guides or fingers, 53, serving to direct the op- go
posite edges of the web over the center of
the “former.” The upper plate, 50, of the
former terminates at some convenient point
short of the feed-rolls 40 41, and the lower
one, 51, is contracted to form a narrow neck g3
to continue pastsaid feed-rolls and contracted
again to.form a second narrow neck to pass

a second set of feed-rolls, 42 43, and terminat-
ing at a convenient point beyond said last-
mentioned feed-rolls in a serrated edge, 10. 100
The feed-rolls 40 41 are each recessed cen-
trally to permit the passage of the first neck
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of the former, and are geared together to run
in unison, and adapted to draw the web over
and along the former and feed the completed
tube onward.

In order to better impart the preliminary
diagonal folds, hereinafter described, it has
been found necessary to partially sever the
tube to effect this result. Many modes of
effecting this partial severance will present
themselves to a skilled mechanie, and hence
I do not limit myself to the precise devices
for this purpose now to be described. These
devices in the present instance consist, es-
sentially, of guides for turning the upper lon-
gitudinal edges of the tube at right angles to
the remainder thereof, of severing devices for
effecting a transverse severance of the up-
taurned edges, and diagonal folders to impart
diagonal creases or corner-fold lines to the
tube adjacent to said transverse severances.
To this end the former B, between the two
sets of feeding-rolls 40 41 and 42 43, passes
over a table, 101, extending transversely be-
tween the side frames, and in connection
therewith and extending ahove it there is
provided a pairof vertically-arranged guides
or lateral tube-supports, 30. These vertical
guides project from plates 81, arranged upon
opposite sides of and partially overlying the
former, and are adjustably secured upon the
table by means of set-screws 52, passing
through slots in said plates, so that the dis-
tance between said guides and their position
in relation to the edges of the former may be
readily adjusted. The upper ply and thebel-
lows folds of the tube, after passing the end
of the upper plate, 50, of the former, and be-
yond the bite of the feed-rolls, is free from
the control of the former, and the rearward
ends of the vertical guides 30 are so shaped
and positioned with respect tothe inner folds,

i, of the bellows sides that ag said upper ply !

of the tube passes the feed-rolls the free lon-
gitudinal edges «, constituted by the upper
outer fold of the bellows sides, will be turhed
up at right angles. to the remainder of the
tube from the position shown in Fig. 11 to
that shown in Fig. 12. Intermediate of the
ends of these vertical guides 30 they ab-
ruptly terminate i a cutting-edge, 12, (see
Figs.1 and 3,) whichmay be either blunt, ser-
rated, or sharpened, while the forwardends of
the guides terminate in an inclined edge, 13.
(See Figs. 1 and4.) The cufting-edges 12are
arranged transversely opposite each other,
and with them coact a pair -of vibrating cut-
ters, 14, adjustably secured to the ends of vi-
brating arms 33, that are pivoted at 34 to
brackets extending from the side frames,
their lower ends being provided with studs
twwhich engage with suitably-shaped grooves
in the face of the cams 35, one eam for each
arm. These cams are mounted upon a lon-
gitudinally-arranged shaft, 36, supported in
biackets 37, extending transversely between
the side frames of the machine. In theirnoi-
mal position the -cutters 14 lie between the
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vertical guides 30 and above the former, suf-
ficient room being left between said guides
and the cutters to permit the free passage of
the longitudinally-folded edges ¢ of the tube.
The effective edges of thecutters are slightly
inclined, as shown in Ifig. 3, so that in the
act of partially severing the tube a shearing
ained, and in this cutting movement
the arms 33 will be simultaneously vibrated
8o as to carry their cutters 14 suddenly across
the face of the cutting-edges 12 and thus
sever the opposite portions of the tube upon
the lines b, as in Tig. 13, when said cutters
will be similarly vibrated in the opposite di-
rection to their normal position between the
vertical guides 30. Coacting with the in-
clined -edges 15 is-a pair of primary folders
or creasers, 15, (see Figs. 1 and4,) whose fold-
ing-edges are inclined in correspondence with
the inclined edges 13. These primary fold-
ers are adjustably secured to the ends of vi-
bhrating arms 38, that are pivoted at 39 upon
brackets extending from the side frames, and
at their lower ends are provided with studs
engaging with suitably-shaped grooves in the
cams 29, one cam for each arm,secured upon
the longitudinal shaft 36G. In their normal
position these primary folders lie between the
vertical guides 30 and above the former and
are simultanecously vibrated at the proper
times across theface of the ihelined edges 13
in unison with the arrival of the incisions b
at the forward end of the inclined edges, so-as
to bend ontwardly the end of the material of
the vertically-extending portions of the tube
immediately in rear of the incisions b and im-
part diagonal ecreases or corner fold-lines ¢,
(thereafter forming the corner folds d,) when
said primary folders will be vibrated back in
the opposite direction to their normal posi-
tion between the guides 30, from which it will
be seen that the paper web is first formed into
a bellows-sided tube, the opposite upperfolds
thereof are turned up at right angles to the
remainder of the tube, thatthe tube is trans-
versely severed on said upturned portions,
and then diagonal .or corner creases or folds
are imparted to the upturned portions, In
practice these folders will contact Svith the
vertical portions of the tube slightly in rear
of the incisions b, and in folding the corner
folds over the inelined edges of the guides
will tear or bredak the tube on the fold-lines ¢
for a short distance, as indicated in Figs. 13
and 13, so as to leave a suitable projecting
fHap on the remaining portion of the tube for-
ward of the corner folds.

The second pair of feeding-rolls, 42 43, are
geared together to turn in unison, and are
provided with a pair of grooves, 20,in line
to permit the unobstructed passage of the
vertical extending portions of the tube, and
in passing through said grooves the corner
folds, d, will contact with the face of the roll
42 and Dbe laid back in contact with the adja-
cenf surface of said vertically-extending por-
tions and thus lay the folds. In order to se-
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cure these corner folds in. this position, of
course suitable pasting mechanism may be
provided near the entrance to the feed-rolls
49 43, or adjacent to the inclined edges 13 of
the vertical guides, so that as the diagonal
lines ¢ are being defined by the primary fold-
ers the free edges of the tube may be directed
in contact with the pasting appliance, and
thus have imparted to them suitable lines of
paste. As such pasting appliances may be of
any of the well-known forms, it is not thonght
necessary to illastrate or set forth the same
herein. ) ~ ‘

Over the serrated end 10 of the former is’

mounted a transverse cutting-plate, 21, ad-
justably secured to a bridge, 22, spanning the
space between the side frames and secured
thereto. This cutting-plate (see Fig. 5) is pro-
vided with a pair of slots, 17, in line to per-
mit the free passage of the vertical portions
of the tube, and upon its lower end is pro-
vided with a cutting-edge, preferably occu-
pying a position justin rear of the end of the
former, so as to impart, when the tube is sev-
ered, a projecting flap upon its under ply at
the forward end of the tube and ultimate bag-
length. Coacting with these two transverse
cutting-edges is a reciprocating cutting-blade,
23, that normally lies immediately below the
This cutting - blade is
mounted to reciprocate in suitable guides
formed in a transverse bracket extending be-
tween the side frames of the machine, and is
provided with an arm having a stud, 25, that
engages with a suitably-shaped groove in a
cam-wheel, 26, by which the blade is recipro-
cated to sever the tube transversely into bag-
lengths upon lines approximately coincident
with the incisions 0. Of course other sever-
may be
employed without departing from the essen-
tial. features of this invention. The bag-
lengths thusgevered from the tube are guided
by a plate, 27, between a pair of rolls, 44 45,

s that are geared together torun in unison, the

upper one of which is provided with a pair of
slots, 28, to permit the free passage of the verti-
cally-extending portions of the bag-length and

feed it forward over a table, 54. This table !

54 is secured upon a cross-bar, 53, and bridges
the space between the forwarding-rolls 44 45
and the fold-laying rolls 46, 47, and forms a
suitable support for the bag-lengths during
the formation of the bottom folds. Inits pre-

ferred form this table has a narrow horizon- ;

tal surface, substantially of the width of the
tube, lying between the inner folds of the bel-
lows sides, the opposite sides thereof being
inelined downward, as shown in Tig. 9, for a
purpose which will hereinafter appear.

The bottom folding devices consist, sub--

stantially, of said fold-laying rolls 46 47, a vi-
brating blade, 56, and a pair of fold-laying
plates, 57. The vibrating blade 56 is carried
by a pair of arms, 58, pivoted upon studs 59,

‘projecting from brackets extending from a

transverse bridge-piece, 60, as seen in Figs. 1

|

and 2. Suitable vibrations are imparted to

this blade by a crank; 70; coacting with a piv-
oted arm, 71, connected to the blade by a con-
necting-rod, 72. (See Figs.1 and 6.) Theun-
der side of the vibrating blade 56 is provided
with a superposed plate secured thereto hav-
ing oppositely-extending angular wings 61,
the said plate and its wings partaking of the
shape of the table 54 in cross-section. The
forward edges of the wings 61 are inclined, as
shown in Tigs. 7, 8, and 10, so as to coincide
with the diagonal fold-lines ultimately im-
parted to the opposite edgesof the end of the
bag-length, The fold-laying plates are ad-
justably secured upon the ends of brackets
62, extending from the cross-bar 55, and are ar-
ranged upon opposite sides of the cenfralline
of the travel of the bag-length. The forward
ends of these plates extend beyond the bife
of the fold-laying rolls and are provided with
upwardly-curved ends to permit the sides e of
the bag-blank to pass beneath them. There

is also provided a spring-seated plate, 63, pro-

jecting at the end of the table 54 slightly above
its surface. This spring-seated plate is
mounted upon a transverse rock-shaft, 64,
properly supported in bearings extending
from the cross-bar 55, and its projecting end
is adapted to be contacted by the end of the
blade 56 and rocked down info the position
shown in dotted lines, Fig. 7, so as to permit
the . forward movement of the bag-length.
With this understanding of the bottom-form-

-ing devices their operation in imparting the

bottom folds to the bag-length will now be de-
scribed. »

The forward end of the bag-length in mov-
ing over the table 54 will contact with the end
of the spring-seated plate 63 and haveits end
turned upward, as shown in Fig. 14. At the
time this oceurs the blade 56 will have heen
vibrated downward, so that its end contacts
with this upwardly-turned end of the bag-
length substantially in the position shown in
Fig.7. This movementof the blade 56 causes
the wings 61 to press upon the longitudinal
sides of the bag-length and direct them against
the inclined surfaces of the table 54, so as to
ineline the longitudinal edges e in the manner
shown in Fig.15. In this position of the ma-
terial of the bag-length ‘the upwardly-turned
ends thereof will have contacted with the
curved ends of the fold-laying plates 57,50 as
to cause the corners fof said ends to bear
against the inclined front edges of the wings

' 61 and then turn upward, as in Fig. 16, on

diagonal lines defined by said inclined edges
of the wings. As the bag-blank moves for-
ward, and the blade 56 and the wings 61 fol-
low it, said corner folds will be laid down
upon the adjacent surface of the bag-length
until the end of the same meets the bite of
the fold-laying rolls -46 47, when the for-
ward movement of the blade and wings will
be stopped and their return movement im-
mediately commenced. In passing between
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upturned eind of the blank will be laid down
in contact with the adjacent surface of the
bag end, as indicated in Fig. 17, and com-
plete the laying of the bhottom folds. In or-
der to insure the complete laying of the cor-
ner folds, 7, the fold-laying plates 57 are pro-
vided with laterally-extending tongues 66,
whose ends lie in lines coincident with the
inner folds, 4, of the bellows sides, and hence

as the corner folds, f, pass under the plates |

their tongues 66 will bear against the inner
portions of said folds,soastoimparta creased
line thereto corresponding with the said inner
fold of the Dbellows side and insure the snug

laying of the material, so that the vertically- |
. the plate 50, in which case, however, it may be

extending portions ¢ of the bag-lengths may

be readily returned to their normal position |

against the portions ¢ and lie flat in substan-
tially the same manner shown in Fig. 18. In
order to impart suitablelines of pasteto these
bhottom folds to secure them in position when
folded, the blade 56 will be vibrated to con-
tact with a paste-roll, 73, turning in a vat, 74,
which may also have a paste-laying roll, 75,
turning in contact with said roll 78. Motion
may be imparted to said rolls by an endless
band or cord, 76, transmitting motion from
the shaft of the roll 40,

The operation of the blade 56 may be so
timed and thepathof its vibrating movement
may be so arranged that the vertically-extend-
ing portions a of the bag-length will not he
turned down Dby the action of the blade and
roll 46—as, forinstance, in the manner shown
in the diagram Iig. 19—and when thisis the
case said roll will be provided with a pair of
grooves, as shown in Figs. 8§ and 9, to permit
the free passage of said portions of the bag-
length, after passing which the bag will be
directed by a guide, 67, hetween delivering-
rolls 48 49, the upper one of which is provided
with a narrow bhearing-face and conical sides
to lay the bag in its flat condition. (Shown
in Fig. 18.) When, however, the blade 56 is
pivoted in the mannershownin the other fig-
ures of the drawings, its under face will con-
tact with the ends of the vertically-extending
portions of the hag-length and turn them
slightly from fheir vertieal positions, so that
the face and conical sides of the voll 46 will

lay said portions down and deliverthe bagin |

its complete condition, as shown in said Fig.
18, in which case the rolls 48 49 and the guide
67 may be dispensed with.

One of the essential characteristics of the
described embediment of these improvements
is that the machine is algo adapted to the

manufacture of the well-known bellows-sided !

square bag after the patent to Crowell, No.
125,811, and lhence that by simple changes
one machine is capacitated to the manufac-
ture of twostylesof bags. The change neces-
sary to the making of such square bags will
simply consist in removing or sliding back
from operative position the gnides 30 and ren-
dering inoperative the cutters 14 and primary
folders 15, in which case the cutter 23 will

i 397,778

wholly sever the tube, and in removing the
plate providing the wings 61 from the blade
56 and withdrawing the fold-laying plates 57
{rom operative position, so as to permit the
blade 56 to make the ordinary transverse fold
at the end of the bag-lengths.

Instead of the guides 30 being independent
of the former, the upper plate, 50, thereof may
be extended beyond the feed-rolls 40 41, so
that its opposite edges may be gradually
curved npwardly into vertical guides 130, as
indicated in Fig. 21, and the cntting-edges 12
may be provided by the ends thereof, while
the inclined edges 13 may be also provided
by extensions of said upturned portions of

necessary to supplement them with outer
guides, 131, having similar inclined edges, so
that both plies of thetube will be creased dur-
ing the action of the primary folders. So, also,
instead of vibrating the cutters 14 and folders
15 from a position between the guides 30,
they may be vibrated in the reverse direction
and effect the same purpose, the only differ-
ence being thatinstead of the corner folds, d,
being laid outwardly of the upturned por-
tions ¢ they would be laid inwardly of said
portion and lie upon the outside of the blank
instead of within the bellows folds.
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The described vibratory cutters for prima- -

rily severing the tube might he substituted
by rolling cutters or cutters carried by a roll,
as one of the rolls 40 41, more fully set forth
in an application filed Mareh 21, 1888, Serial
No. 267,944

What I claim is-—

1. In apaper-bag machine, the combination
of a former adapted to form a web of paper
into a bellows-sided tube, guides for turning
the opposite upper plies of the tube at right
angles to the remainder of the tube, and sev-
ering devices for severing both the upturned
and flat portions, substantially as described.

2. In apaper-bag machine, the combination
of a former adapted to form a. web of paper
into a bellows-sided tube, guides for turning
the opposite upper plies of the tube at right
angles to the remainder of the tube, trans-
verse severing devices for severing said up-
turned portions, and diagonal creasing or
folding devices for creasing or folding the
ends of said severed upturned portions of
the tube, substantially as described.

3. In apaper-bag machine, the combination
of a former adapted. to form a web of paper
into a bellows-sided tube, guides for turning
the opposite upper plies of the tube at right
angles to the remainder of the tube, trans-
verse severing devices for severing said up-
turned portions, diagonal creasing or folding
devices for creasing or folding the ends of
said severed upturned portions of the tube,
a second severing device for severing hag-
lengths from the tube, and bottom-folding de-
vices for forming the hag-hottoms, substan-
tially as desecribed.

4, The combination of a former adapted to
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form a bellows-sided tube, guides for turning
the opposite upper plies of the tube at right
angles to the remainder of the tube, severing
devices for severing said upturned portion,
primary folders in advance of said severing
devices for creasing or folding the corners of
said upturned portions, and a second sever-
ing device in advance of said primary folders
for completing the severing of bag-lengths
from the tube, substantially as desecrihed.

5. The combination of guides for turning
the opposite npper plies of a bellows-sided
tube at right angles to the remainder of the
tube, a pair of cutters coacting with said
guides to sever said upturned portions trans-
versely, diagonal creasing or folding devices
for creasing or folding the ends of said sev-
ered upturned portions, a transverse sever-
ing deviee for severing bag-lengths from the
tube, and folding devices for completing the
formation of the bag-bottom, substantially as
described.

6. The combination of guides for turning
the opposite upper plies of a bellows-gided
tube at right angles to the remainder of the
tube, transverse severing devices for severing
said upturned portions, a pair of angular
creasing-edges and creasers coacting there-
with for diagonally creasing or folding the
ends of said severed upturned portions, a
transverse severing device for severing bag-
lengths frowm the tube, and folding devices for

‘completing the formation of thebag-bhottoms,

substantially as deseribed.

7. Thecombination of the former, the guides
30, independent of said former and terminat-
ing in cutting-edges, and laterally-vibrating

cutters coacting with said edges, substantially-

as described.

‘8. The combination of the guides 30, sever-
ing devices, angular creasing - edges 13, and
laterally-vibrating creasers or folders coact-
ingwith said edges, substantially as deseribed.

9. The combination of the guides 30, termi-
nating in cutting-edges, laterally - vibrating

cutters coacting with said cutting-edges, an-.

gular ereasing-edges 13, and laterally-vibrat-
ing creasers or folders coacting with said
creasing-edges, substantially as described.
10. The combination, with tube-feeding de-
viees and guides for turning the opposite up-

per plies of the tube at right angles to the re--

mainder of the tube, of a transverse cutter
provided with vertical openings 17, and a sev-
ering-blade coacting with said cutter, substan-
tially as described.

11. The combination, with tube-feeding de-
vices and transverse severing devices, of an
oppositely-inclined table, 54, folding-rollers,
and a folding-blade coacting fherewith, sub-
stantially as described.

12, The combination, with tube-feeding de-
vices and transverse severing devices, of an
oppositely-inclined table, 54, folding-rollers,
and a folding-blade having wings 61, coacting
with said table and rollers, substantially as
described.

In testimony whereof I have signed my name
to this specification in the presence of two
subseribing witnesses.

LORENZO D. BENNER.

Witnesses:

P. F. HARMON,
GEO. M. GIBBONS.
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