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1

This invention relates to a packaging machine
for forming boxes, or the like, of paper, card-
board, fiberboard, and the like.

The ordinary shipping cartons of paper, paste-
board,_ fiberboard, and like materials, are usually
provided to the user in a flattened form, and the
user proceeds to straighten them out with the
opposite sides parallel and to glue the bottom
flaps or ears. This involves considerable labor,
as the aversge buyer of this type of container uses
@ considerable number of boxes. ' In order to
lgssen the amount of work invelved in forming
the boxes; I have invented an automatic pack-
aging machine, wherein the unglued hoxes are
inserted into the machine and the glue is applied
to the outside surfaces of fhe inner ears on the
bottom of the hox, and the outer ears are folded
over into contact with the glued side of the inner
ears while the boges fravel through the machine,
The new machine is readily adjustable to receive
boxes of all sizes, and it will operate continuously
with very little attention.

The new machine has an important advantage
in that it can be built to occupy very small space
and will be very light in weight. This is accom-~
plished by making the machine automatic in op-
eration with the gluing and folding operations
taking place rapidly gand with very little, if any,
Wwaste motion. '

The invention also includes a New apparatus
for applying glue to the ears of the boxes as the
boxes are passed over the gluing station. 'This
new glue applying means is quite important, as
it permits the use of inexpensive glue, such as

Water glass, which hes heretofore been difficult .

To use because of its tendency to set to a glass-
like solid. The glue applying means is con-
structed as 4 unit, s6 that it can be readily in-
serted into dnd removed from the machine when
it is desired to convert from ore size box-to an~
other size. This is an important feature for the

applying means. It is especially necessary to
clean the glue from the machine when water
glass is used, as ordinarily all water glass must
be removed When the machine is shut down for
any length of tithe. In the present machine this
cleaning is very simple.
The invention will be described as related to
- the embodiment shown in the accompanying
drawings. Of the drawings, Figure 1 is an eleva-
tion of the new packaging machine; Figure 2 is
a plan view of the machine; Figure 3 is a verti-
cal section, taken along line 3—3 of Fig. 2; Mig-
ure 4 is 3 horizontal section taken along line §—4
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of Fig. 3; Figure 5 is a vertical section taken
along line §—5 of Fig. 1; Figure 6 is a plan view
of the glue applying apparatus; Figure 7 is a ver-
tical section taken along line T—7 of Fig. 6; Fig~
ure 8 is & vertical section through the front shap-
ing member of g machine; Figure 9 is 5 vertical
section taken along line 9--9 of Fig. 8; Figure
10 is a plan view showing the glue applying
roller; and, Figure 11 is a bottom view of paper
box showing the glue pattern on the outer sur-
faces of the inner ears of the bottom of g box.

The packaging machine shown in the accom-
panying drawings includes the packaging ma-
chine 10 which is the subject of this invention
and g conveyor apparatus Il for conveying the
boxes away from the packaging machine. The
packaging machine comprises a framework 12
supported on wheels {3. On the top of the frame-
work there is located an extended base member
14 for holding and alignirig the boxes as they
enter the glue applying portion of the machine.
At the end of the base member, away from the
machine, is located a curved slide 15 for bending
the inner ears on the hottom of the box into the
plane of the end of the box, and the box rests
on- base member (4 with ‘these ears’ turned in
(Fig. 8). ’

In order to convey the boxes through the ma-
chine, there are provided a pair of endless fric-
tion members {6, such as belts, each passing
around a pair of rollers (1. These friction mem-
bers may be rubber coated flexible belts and are
arranged parallel to each other in a horizontal
plane ‘and in vertical alignment. When -2 box
is moved along the base {4 into engasement be-
tween the belts 18, the belts immediately grasp
the opposite sides of the box and move it through
the machine. In order to assist in guiding the
box into engagement with the belts, there are
provided curved: guide members 18, at the en-
trance of the belts.

‘As ‘each box moves through the machine, it
passes over a station where glue is applied to the
outer surfaces of the folded inner ears. The glue
applying means includes a glue reservoir 18,
wherein the glue 20 is maintained at a constant
level. Within the glue reservoir {9 there is lo-
cated a cylindrical roller 21 with its bottom por-
tion immersed in glue and its top portion normal-
ly contacting a box passing thereover. There ig
also located within the reservoir 19 a second roller
22 above the level of the glue and in contacting
relationship with the first roller 21. At the center
of the first rollér, there is provided a deep cir-
cumierential groove 23, while on the second roller
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92 there is provided a circumferential raised por-
tion 24, for engagement with the groove. The
groove 23 is provided so that glue will not be ap-
plied to the adjacent edges of the folded ears as
the box passes thereover. The raised portion 24
on the second roller 22 is provided so that glue
will not pile up within the groove.

The surface of the second roller 22 is provided
with narrow circumferential ridges 25 separated
by narrow valleys 26. This construction serves
to squeeze the glue on the surface of the first
roller 21 into narrow parallel strips, as shown in
Figure 10, thereby providing more uniform ap-
plication of the glue to the box. In order to
prevent glue from piling up on the ends of the
first roller 21 and hardening, there are provided
scerapers 27 mounted within the glue reservoir (9
above the level of the glue and in contact with
the ends of the first roller 21. As the roller is
revolved, substantially all glue is scraped from
the ends of the roller.

The glue reservoir 19, first roller 21, second
roller 22, and scrapers 27 are all constructed as
a unit in order to permit easy insertion of the
unit into the machine, and removal therefrom
when it is desired to clean the rollers and
reservoir, or when the machine is to be changed
to receive boxes of different sizes. As shown, the
reservoir (9 has a depending portion 28 extend-
ing downwardly at the bottom, and this portion
has U-shaped indentations 29 so that it will rest
on the transverse parallel bars 30. The glue sup-
ply conduit 31, leading to the bottom of the glue
reservoir, is provided with a separable union 32,
so that the conduit may be easily disconnected.
A gear 33 which drives the first roller 2{ is
located on the outside of the reservoir 19 and
meshes with a second gear 84, which in turn is
driven by a third gear 35. Also contacting the
second gear 34 is a fourth gear 36, which drives
g fifth gear 371 attached to the second roller 22,
When the union 32 on the glue conduit 3| is
disconnected, the reservoir 19, with attached
gears 33, 34, 36 and 37, may be lifted from the ma~
chine. Then later it may be reinserted into the
machine by merely lowering it into place, so that
the second gear 34 meshes with the third gear 35.
The union 32 will then be used to attach the two
sections of the conduit 31.

The gear 35 which drives the rollers 2 and
22 is mounted on a shaft 70. This shaft is driven
by a gear 91 which is in turn driven by a chain
68 passing over an idler gear 92 and to a gear 61
driven by the motor 64 through a gear reducing
box 65. The second roller 22 within the glue
reservoir 19 is preferably driven at a faster rate
than the first roller 21 so as to have a wiping
action thereon. This is provided by having the
fifth gear 37 that is attached o the second roller
;f smaller than gear 33 attached to first roller

In order to provide a constant level of glue
in the reservoir 19, there is mounted on the side
of the machine a bottle 38 in inverted position.
This bottle is held in position in a glue pan 39,
fastened to the side of the machine by a bracket
40, and the opening in the bottle 38 is held above
the bottom of the pan by means of three equally
spaced supports 41. The conduit 31 connects the
bottom of the pan 39 to the bottom of the glue
reservoir 19. The level of glue in the pan 39 and
the reservoir 19 is substantially the same and the
level is kept constant in the pan 83 by air gntering
the bottle 38 when the glue in the pan falls below
the level of the bottle opening.

10

30

35

40

45

60

55

60

65

70

This permits yg revolving on

glue to escape from the bottle into the pan until
the glue again covers the bottle opening. The
bottle 38 is held in the pan by a yoke 42 con-
tacting one side of the bottle and holding it
against a curved seat 43. The yoke 42 is held
tightly against the bottle by means of a spring 44
fastened to the yoke and to the framework of
the machine. )

Tn order to provide for a tight fit between the
belts 16 and the contacting sides of the box pass-
ing through the machine, there is provided a
series of rollers 45 on the side of the belts away
from the path of the boxes. These rollers are
held in brackets 46 and are pressed against the
belts by springs 41 that force the rollers towards
the center of the machine. The springs operate
on slidable rods 48, held in horizontal position by
mountings 49, with the rods carrying the ends
of the rollers. The rods, mountings and springs
are provided at each end of the vertical rollers.

The rollers (7 which carry the endless- belts
i§ are arranged for movement toward and away
from each other, so as to accommodate hoxes of
different sizes. This movement is caused by a
crank 50 attached to a horizontal rod 51 extend-~
ing through the machine. A gear 52 is mounted
on this rod, near the crank, and this gear carries
a chain 53, passing to the rear of the machine
and over another gear 54, attached to a second
horizontal rod 55 at the rear of the machine.
The rods 51 and §5 are threaded on each side of
the center of the machine so that as the rod is
turned blocks 56 at the rear of the machine, and
blocks 61 at the front of the machine, upon whiecly
the rollers i1 are mounted, move upward and
away from each other. A block is provided for
each roller, there being two at the front of the
machine and two at the rear. The blocks 6{ at
the front of the machine slide on a flat horizontal
bar 51, while the blocks 56 at the rear of the
machine slide on a second flat bar 58. Each block
56 carries a mounting 59 for a roller IT and has a
thread engaging portion 60 for engaging the
threads on the rod §55. Thus, as the crank 50 is
turned, blocks 56, with the rollers {7 mounted
thereon, are moved and the threads on the rods
51 and 55 are arranged so that each pair of
rollers move towards and away from each other.

The machine is operated by means of & motor
64 that drives a gear reducing box 65. This gear
box 65 has external gears 66 and 67, with drive
chains 68 and 69 operating a drive shaft 70 at
the front of the machine and a second drive shaft
11 at the rear of the machine. The first drive
shaft 70 operates the glue applying rollers 24 and
22 through gear 35. The gear 35 is movable along
shaft 70, to accommodate glue reservoirs 19 of
varying widths. This is accomplished by having a
long key-way 72 on the shaft 10 with the gear 35
slidably keyed thereto. o

The shaft 11 is for driving the rollers at the
rear of the machine and this operates right-angle
gears 13 and T4, with a pair of these being pro-
vided for each roller 1T at the rear of the machine.
One gear 13 is keyed to the shaft Ti, while the
second gear T4 is keyed to the shaft 59 carrying
the roller 11. Thus, if the shaft 11 is revolved,
the pair of rollers at the rear of the machine are
also revolved. Each pair of gears 13 and 74 are
mounted on a block 56 and are moved along shaft
71 as the blocks 56 are moved toward and away
from each other by the turning of the crank §0.
The rollers at the front of the machine.dre not
positively driven, but are merely idler rollers
their shafts 63, held by blocks 61.
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The boxes travel on. a central dividing plate
15, arranged vertically through the longitudinal
center of the machine. On either side of this
plate and toward. the rear of the machine there
are provided curved plates 16 that are genfly
curved from a vertical alignment near the center
of the machine to a horizonta] alignment at the
rear of the machine in order to turn the depend-
ing ears of the box up into the plane of the bot-

tom of the box and press these ears against the

glued surfaces of the inner ears.
In order to hold the boxes against the glue

applying means. as the box travels through the

machine, there are provided between the belts

i6, but placed above them, two parallel rods 71,

with the front of the rods curved upwardly. at
the front of the machine to receive the boxes.
These rods are attached to the top conveyor por-
tion 78 of the rear conveyor machine 11 and are
supported by means of a rod 79 extending from
the front of the parallel rods 17 to a.vertical post
89 attached to the front of the top conveyor por-
tion 78. In order to accommodate boxes of dif-
ferent sizes, the parallel rods 11 are movable
vertically. - As the conveyor machine i{ must
accommodate boxes that emerge from the pack-
aging machine 10, it has been found advisahle to
have the top conveyor portion 18 of the conveyor
machine movable with the rods 71. This is ac-
complished by providing vertical bars 81 having
toothed edges forming racks 82. A small pinion
gear 83 meshes with each rack, and this pinion
gear is mounted on the top conveyor portion 78.
The pinion gears 83 are operated by means of a.
rod 84 with an attached worm gear 85 meshing
with one pinion gear 83. Thus the pinion and
rack cause the top conveyor portion 18 and the
attached parallel rods 17 to move up and down.
The conveyor machine, which is attached to the
packaging machine, conveys the boxes away from
the packaging machine and serves to hold the
glued flavs pressed to each other while the glue
dries. This conveyor machine comprises a body
portion 86, mounted on wheels 81, and has end-
less belts 88 and 89 for contacting the top and
bottom of the boxes, respectively, The belts are
held pressed against. the boxes by rollers 9@.
The boxes 94 are opened out into rectangular
shape and placed on the curved slide i5 to fold
the inner ears 95 into the plane of the bottom of
the box with their adjacent edges transverse to
the machine. The hoxes arranged in this posi-
tion are moved alongz base (4 until they are
grasped by the parallel belts 16 and moved
through the machine. The base 14 stops short
of the glue reservoir 19, hut a small rectangular
plate 9T covers the front. of the reservoir and. is
located over the second glue roller 22. The plate
97 is supported on each. transverse edge by hooks
98 grasping studs 99 and resting on parallel studs
188. The plate 97 is held on the studs by its
weight only. As each box passes over the gluing
roller 21 glue is applied in the pattern shown in
Fig. 11. "After passing over the gluing roller the
‘box is supported on the top edge of the dividing
plate 75. This dividing plate is held at the rear
of the machine and rests at its front end on the
side of the glue reservoir 19. As the box contintes
its travel, curved plates 16 bend the outer ears 9§
into contact with the glued inner ears 95, and the
box passes on out of the machine into the convey-
ormachine 1. The plate 75 supports the hoxes in
the central zone lying between the adjacent edges
of the outer ears 86. This zone is normally lo-
cated on either side of a line down the longi-
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tudinal center of the hox. As the gluing and
forming operations take place rapidly the pack-
aging machine can be huilt very short with result-
Ing savings of space and weight. The boxes fol-
Iow each other in rapid succession through the
packaging machine.

Having described my invention as related to one
embodiment of the same, it is to be understood
that the invention is not limited by any of the
details of description, unless otherwise speci-
fied, but is rather to be construed broadly within
its spirit and scope, as set qut in the. accompany-
ing claims.

I claim:

1. Apparatus for applying glue to a surface
comprising a glue reservoir, a substantially
cylindrical roller having its bottom portion in
the glue reservoir and its top portion for contact-
Ing the surface to be glued, means for driving said
roller to transfer glue from said reservoir to said
surface, a second roller rotatably contacting the
first roller at a point in the transfer path between
the glue in the reservoir and said surface, with the
contact surface of the seeond roller having narrow
circumferential ridges separated by narrow val-
leys and separate means for driving said second
roller at a rate faster than that of the first roller
and in a direction opposite to that of the first
roller,

2. Apparatus for applying glue to a surface
comprising a glue reservoir, means for maintain-
ing the glue at a substantially eonstant level.in
the reservoir, driven substantially cylindrical
roller means. in contacting relationship to said

" glue and arranged for contact with a surface

passing thereover, and a.second roller means con-
tacting the first with the contact surface of the
second roller means being narrow circumferential
ridges separated by narrow valleys, the second
roller means being arranged for more rapid rota-
tion than the first in order to have a wiping ac-
tion thereon.

3. Apparatus of claim 2 wherein the first, roller
means is provided with scrapers located above
the level of the glue for scraping glue therefrom..

4. Apparatus of claim 2 wherein the first roller

means is provided with a circumferential groove
substantially in the center of its surface and the
second roller means is provided with an annular
raised portion for engagement with said central
groove.
- 5. Apparatus of claim 2 wherein the first roller
means is provided with a circumferential groove
substantially in the center of its surface and the
second roller means is provided with an annular
raised portion for engagement with said central
groove, said first roller means being provided
with scrapers at the ends and above the level of
the glue for scraping glue from said ends,

6. Apparatus of claim 2 wherein the first roller
means is provided with g circumferential groove
substantially in the center of its surface and the
second roller means is provided with an annular
raised portion for engagement with said central
groove, said first roller means being provided with
scrapers at the ends and above the level of the
glue for seraping glue from said ends, and with
said glue reservoir having the first and second
roller means and the scrapers mounted therein so
that the entire unit may be removed from and
inserted into a mounting.
© 7. Apparatus for applying glue to a surface
comprising a glue reservoir, g substantially
cylindrical roller having its bottom portion in
the glue reservoir and its top portion for con-
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tacting the surface to be glued, and a second roller
contacting the first with the contact surface of
the second roller being narrow circumferential
ridges separated by narrow valleys, said first
roller being provided with a circumferential
groove substantially in the center of its outer
surface and the second roller being provided
with an annular raised portion for engagement
with the groove.

8. Apparatus for applying glue to a surface
comprising a glue reservoir, a substantially cylin-
drical roller having its bottom portion in the glue
reservoir and its top portion for contacting the
surface to be glued, and a second roller contact-
ing the first with the contact surface of the sec-
ond roller being narrow circumferential ridges
separated by narrow valleys, said first roller being
provided with a circumferential groove substan-
tially in the center of its outer surface and the
second roller being provided with an annular
raised portion for engagement with the groove,
said first roller being provided with scrapers at
the ends for scraping glue therefrom.

9. Apparatus for applying glue to a surface
comprising a glue pan, an inverted container held
with its opening spaced from the bottom of the
pan, a conduit leading to a glue reservoir and
provided with a separable joint near the reservoir,
a first roller mounted for rotation within the
reservoir and having its bottom portion normally
contacting the glue and its top portion normally
contacting a surface passing thereover, a second
roller mounted for rotation within the reservoir
and arranged above the glue level with its sur-
face contacting that of the first roller, said sur-
face of the second roller being provided with
narrow circumferential ridges separated by nar-
row valleys and the first roller being provided
with a central circumferential groove, the second
roller being also provided with a raised portion on
its surface for engagement with said groove.

10. Apparatus for applying glue to a surface
comprising a glue pan, an inverted container held
with its opening spaced from the bottom of the
pan, a conduit leading to a glue reservoir and
provided with a separable joint near the reservoir,
g first roller mounted for rotation within the
reservoir and having its bottom portion normally
contacting the glue and its top portion normally
contacting a surface passing thereover, a second.
roller mounted for rotation within the reservoir
and arranged above the glue level with its sur-
face contacting that of the first roller, said sur-
face of the second roller being provided with nar-
row circumferential ridges separated by narrow
valleys and the first roller being provided with a
central circumferential groove, the second roller
being alsc provided with a raised portion on its
surface for engagement with said groove, and
scerapers mounted in the reservoir above the glue
level in contacting relationship with the ends of
said first roller for scraping glue therefrom, said
regervoir, rollers and scrapers forming a unit
resting on supports so as to be easily inserted on
and removed from said supports.

11. Apparatus for applying glue to a surface
comprising a glue reservoir, a substantially
cylindrical roller having its bottom portion in the
glue reservoir and its top portion for contacting
the surface to be glued, said roller being provided

with a circumferential groove, and a second roller
contacting the first roller and being provided with
an annular raised portion for engagement with
the groove, said second roller being located above
the normal level of glue in said reservoir.
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12. Apparatus for applying glue to a surface
comprising a source of glue, a glue reservoir, a
conduit extending between said source and said
reservoir and having & separable connection
therein adjacent the reservoir, a first roller
mounted for rotation within the reservoir and
having its bottom portion pormally contacting
the glue and its top portion normally contacting
a surface passing thereover, & first shaft upon
which said first roller is mounted with said shaft
extending beyond one wall of said reservoir, a
second roller mounted for rotation in said reser-
voir and arranged above the glue level with its
surface contacting that of the first roller, a sec-
ond shaft upon which said second roller is mount-
ed with said shaft extending beyond one wall of
said reservoir, driving means operably connected
to the outer end of said first shaft for rotating
the shaft and the first roller, driving means op-
erably connected to the outer end of said second
shaft for rotating the shaft and the second roller,
a support upon which the reservoir rests by
gravity only, and operating means located adja-
cent said reservoir and engageable with the driv-
ing means of the first and second shafts when the
reservoir is on the support for operating said driv-
ing means, said operating means being automati-
cally disengaged from the driving means when
the reservoir is lifted from its support. ]

13. Apparatus for applying glue to a surface
comprising a source of glue, a glue reservoir, a
conduit extending between said source and said
reservoir and having a separable connection
therein adjacent the reservoir, a first roller
mounted for rotation within the reservoir and
having its bottom portion normally contacting
the glue and its top portion normally contacting
a surface passing thereover, a first shaft upon
which said first roller is mounted with said shaft
extending beyond one wall of said reservoir, a
second roller mounted for rotation in said reser-
voir and arranged above the glue level with its
surface contacting that of the first roller, a second
shaft upon which said second roller is mounted
with said shaft extending beyond one wall of
said reservoir, a first gear on the outer end of
said first shaft, a second gear on the outer end of
said second shaft, a support upon which the
reservoir rests by gravity only, and a driving gear
located adjacent the reservoir and operably con-
nected to the first and second gears when the
reservoir is on the support.

14. Apparatus of claim 13 wherein the surface
of the first roller is provided with a circumfer-
ential groove, and the surface of the second roller
is provided with a raised portion for engagement
with said groove, said raised portion extending
into said groove at all times to a point beneath
the top surface thereof.

15. In a packaging machine for forming paper
boxes or the like wherein g box is moved along
a path through the machine with at least one
flap in glue receiving position, means for apply~
ing glue fo said flap comprising a glue reservoir
adjacent said path, means associated with said
reservoir to receive glue therefrom and transfer
the glue to said flap, a glue pan, & conduit lead-
ing from said pan to the reservoir, an inverted
container with its opening spaced from the bot-
tom of the pan, a support for said container, an
arm rotatably attached to said support, holding
means on said arm for releasably holding. said
container on said support, and spring means nor-
mally urging said holding means into holding
position. .
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16. In a packaging machine for forming paper
boxes or the like wherein a box is moved along a
bath through the machine with at least one flap
in glue receiving bosition, a glue reservoir adja-
cent said path, means associated with said reser-
voir to receive glue therefrom and transfer the
glue to said flap, a glue ban, a conduit leading
from said pan to the reservoir, a support adjacent
said pan for supporting a container in inverted
substantially vertical position in said pan, said
support contacting one side only of said container,
a pair of arms rotatably fastened to said support
and located on opposite sides of said container
and carrying a cross-member for bearing against
the container to hold it against the support, and
spring means normally urging the cross-member
against the container.

MORRIS P. NEAL,
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