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Application filed August 20, 1928. - Serial No. 3090,821.

The present invention relates to machines
for making boxes, and particularly boxes of
the set-up type, in which portions of an end
or side formation are secured by an adhesive
to hold the elements in the desired relation.

In the application filed in my name in the
United States Patent Office on February 25,
1926, bearing the Serial No. 90,569, is dis-
closed such a box as this machine is adapted
to produce. This has an end formation
which includes inner, meeting corner-laps
projecting from side wings, and an end wing
at each extremity secured by glue or other
achesive to the cutside of said corner-laps.
To produce an attractive appearance, the
shell of the box, usually of pasteboard, is
covered upon at least the exterior with paper,
the surface of which is often highly glaged,
or in other ways so finished that it is mois-
ture-resisting. This cover-material comes
upon the outside of the corner-laps to which
the end wings are glued, and it is found dif-
ficult to obtain a dependable connection to
the finished surface. It is an object of my
invention to effect a secure union of the box-
elements, regardless of the condition of the
surface. This object I attain by any im-
proved machine, 1 which I combine with
means for advancing the box-material,
means for treating surfaces thereof to be
jeined, as by roughing one of them which is
resistive to moisture, usually the cover-pagper,
so that adhesion with the co-operating sur-
face will be facilitated, together with means

5 for applying a coating of adhesive to one of

the surfaces to be joined, and means for
pressing the treated surfaces together, there
acting upon the material, between the treat-
ing and coating means, means for preparing
said material for box-formation. In this
way, the adhesive-repelling finish is de-
stroyed, and firm adhesion assured. To ef-
fect the desired treatment of the surface, I
have shown herein an abrading mechanism,
including & rotatable member having abrad-
ing scctions spaced from each other, and
means, as & bed-roll; for creating contact
between the box-material and abrading mem-
ber which are normally separated. Since it
is desired that only that portion of the fin-

ished surface which comes beneath the end
wings be roughened or treated, the abrading
mechanism is arranged to contact only upon
such limited areas, it acting intermittently.
A customary step in the preparation of box-
material for folding is to crease it at the fold-
lines. Creasing produces projections upon
the outer or cover-paper side, and if these
creases were t0 receive the action of the
abrading member, as at the line of connec-
tion between the corner-laps and side wings,
the fold-lines would be weakened by the
grinding away of the projections, and the
cover-paper might be torn from the shell-
material. I therefore arrange the creasing
mechanism of my improved machine to act
after the abrading mechanism, the mecha-
nism which applies the glue to the inside
of the end wings operating after the creasing
mechanism. The creases are consequently
not disturbed by the adhesion-facilitating
treatment, and the gluing is accomplished
just before the setting-up operation. I have
employed operating connections for the bed-
roll, whereby it may be thrown out of action
1f it is desired that the abrasion shall not
talke place, and the illustrated abrading
mechanism is so arranged that the ground-
off material is effectively removed {rom the
machine, as by a suction-conduit.

A preferred embodiment of my improved
machine 1§ illustrated in the accompanying
drawings, in which

Fig. 1 shows diagrammatically its succes-
sive mechanisms; ,

Fig. 2 is a perspective view of the assem-
bling and abrading mechanisms;

Fig. 8 is a similar view of the end-wing-
gluing mechanisin; :

Fig. 4, a vertical longitudinal section
throuch the abrading mechanism;

Fig. 5, an enlarged sectional diagramimatic

‘representation of the gluing mechanism;

Tig. 6, a perspective view of one extremity
of a box produced by the machine, this box
being partially formed;

Fig. 7, a similar view of the blank from
which the box is produced; while

Fig. 8 is a broken side elevation particular-
ly illustrating the connecting gear.
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Considering, in Fig, 7, a blank B formed
by the illustrated machine, this has a body-
portion g, side wings b, b, from the opposite
ends of each of which project corner-laps
¢, ¢, and end wings d, d having extensions
e, e. Lengitudinal creases 7, 7 define the
meeting lines between the body and side
wings, and transverse creases ¢, ¢ similarly
separate the body and end wings, the side
wings and corner-laps, and the end wings
irom their extensions, longitudinal slois 2, 2
lying between the end wings and corner:laps.
The upper side of this blank is at the outside
of the box when this is set up, and receives
a layer of cover-paper. An inspection of
the partly formed box-end of Fig. 6 will
malze it clear that the outsides of the corner-
laps which are adhesively connected 3o the
adjacent end wings w’ll have this paper upon
them. ’

Referring to the diagrammatic showing of
the machine in Fig. 1, we have a web of
shell-material S, which may be of pasteboard,
delivered from a reel 10, and a web of glazed
paper oi other finished cover-material O,
taken from a rcel 12, The shell-material is
operated upon by a mechanism 14 to produee
the slots 7, 4, while the cover-material re-
ceives upon its Tace next fo the shell-materisl
a coating of adhesive from gluing mechanism
16.  Then the two webs are drawn between
a pair of assembling rolls, 18, by which they
are advanced and pressed together. Abrad-
ing mechanism 20 acts upon the paper over
the corner-laps, as will later be described in
detail, and the long tudinal creases 7, 7 and
transverse creases g, ¢ are made by the mech-
anisms 23 and 24, vespectively. After this,
the finished blank is severed from the web
through the agency of a mechanism 28; and
to the faces of the end wings which ave to
co-operate with the abraded corner-laps glue
is applied by a mechanism 29. The blank
finally enters a setting-up mechanism 30, in
which it is formed, and the glued surfaces of
the end wings are forced against the rough-
ened corner-laps and the end-wing extensions
against the inside of said corner-laps ‘e
cure the end formations. Throughout the
machine, guide and feed-rolls are introduced
wherever necessary. Kxcept as hercinafter
described, the various mechanisms may bs of
any des'red form, their particular structure
playing no part in this invention. The gen-
eral organization may be similar to that
illustrated in United States Letters Patent
No. 1,402,259, Sm'th, January 3, 1922.

As shown in Fig. 2, the composite web,
with the paper layer C up, is advanced from
the assembling rolls over a table 32. The
overhanging edges of said paper may be
turned under the edges of the shell-material
by stationary folders 34 situated at opposite
sides of the table, and then may be pressad
into contact with said shell by idle roils 38,

se-
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between grooved portions of which the edges
of the web travel.

At the opposite extremity of the table 32
from the assembling mechanism is the abrad-
ing mechanism 20. This includes a casing 38
having top and side walls, but open at the
bottom, save as it is closed by the moving
web. Rotatable in the ends of the casing 1s
a roll 40 of abrading material or having an
abrasive coating, this roil being in two sec-
tions, which correspond in their location
transversely of the web to the position of the

corner-laps therein. The roll 40 is shown
as constantly driven by gearing 42. Situ-

ated across the open bottom of the casing,
with its axis parallel to that of the roll 49,
is an idle supporting or bed-roll 44 jour-
naled in the spaced arms of a lever 46. An
upstanding arm 48 of this lever has pivotal-
Iy connected to it a link 50, and estending
from the link to some relatively fixed point,
as a frame-standard in which the assembling
rolis are mounted, is a tension-spring 52.
The spring draws a roll 54, turning upon the
Iink, against a cam 56 upoen the shaft of the
upper assembling roll. The design of the
cam is such that the bed-roll 44 is held de-
pressed by the link, except when the corner-
iaps are passing beneath the abrading sec-
ticns ¢f the roll 40, Then it is elevated to
force the cover-paper upon the corner-laps
against the operating surfaces, which rough-
en 1t suliiciently %o remove the. finish and
open the fibers for penetration by a liquid-
acdhesive. Since it may be desived at times to
discontinue the action of the abrading mech-
anism, I have connected the spring 52 to the
link 50 through a controlling lever 60 ful-
crumed upon the link. When the lever is at
its extreme position to the right, as viewed in
Figs. 2 and 4, the spring is under tension to
draw the roll 54 against the cam. When,
however, the lever is swung in the oppoesite
directicn, the spring is relaxed, and the Led-
roll allowed te fali, permitting the web to
move free of the abrading roll. The roll 54
is now out of contact with the cam, so that it
is unaffected in all angular positicns thereof.
The dust produced by the grinding opera-
tion may be removed through a sucticn-con-
duit 62 opening at the rear of the casing 38.

Asg the abrading mechanism has acted, the
creasing of the material may be performed
without danger of injuring the crease-pro-
jections by the grinding action of the roll £0.
The mechanism 23 effects the longitudinal
creasing, and the mechanism 24 the trans-
verse, producing the fold-lines / and ¢, re-
spectively . By the mechanism 28, the com-
pleted blank B is severed from the web, 3, C,
and enters the gluing mechanism 29.

A desirable gluing organization is illus-
trated in Fig. 3. The web here passes be-
tween a lower applying segment 64 and an
upper pressure-segment 66, driven by gear-

-1
<o

-3
=

80

110

129

130



5

10

£D
ot

40

[
it

60

65

1,803,554

ing X from a counter-shaft Y (Fig. 8) in
timed relation with the travel of the web and
the other operating mechanisms. In thiscon-
nection, it should be borne in mind that the
timing between the abrading mechanism 20,
the gluing mechanism 29 and the material-
travel is such that the mechanism 20 rougheuns
cnly the corner-laps, while the mechanism 29
coats only the end wings and their extensions.
Below the applying seguient is a glue-recep-
tacle 68, in which dips a rotatable supplying
roll 70 delivering to an intermediate rotat-
able roll 72. From the latter, the applying
member takes the glue. The rells 70 and
72 turn together upon levers 74, 74 fulerumed
at 76 upon the machine-frame. The roll 72
is journaled above the fulerum, while the
roll 70 is hung upon the forward extremities
of the levers by links 78. 'The relation of the
intermediate roll 72 to the applying segment
64, to provide for the desired contact between
them, may be adjusted by swinging the levers
by means of eccentric devices 80, 80. - Screws
82, 82, threaded through projections from
the ends of the levers 74 and contacting with
bosses upon the links 78, determine the rela-
tion of the supplying roll to the intermediate
roll independently of the adjusment of the
latter by the devices 80.

Finally, the blank is delivered to the set-
ting-up mechanism 30, and is thereby folded
with the side and end wings 0 and 4 perpen-
dicular to the body-portion «, the end wings
overlying the corner-laps ¢. The end-wing-
extensions e are turned in against the corner-
laps. The mechanism 30 presses the glued
inner faces of the end wings firmly against
the treated surfaces of the cover-paper upon
the corner-laps, and, since the adhesive can
readily penetrate the areas, a very secure
union is attained. The end-wing-extensions
are secured at the same time. This completes
the formation of the box.

Having described my invention, what I
claim as new and desire to secure by Letters
Patent of the United Statesis:

1. In a box-making machine, means for
advancing box-material having surfaces to
be adhesively joined, one of said surfaces
having a moisture-resisting covering, means
for treating the moisture-resisting surface to
facilitate adhesion, means for applying an
adhesive coating to one of the surfaces to be
joined, means situated between said treating
and applying means for preparing the ma-
terial for box-formation, and means for
pressing the treated and coated surfaces to-
gether.

9. In a box-making machine, means for ad-
vancing box-material having surfaces to be
adhesively joined, one of said surfaces having
a moisture-resisting covering, means for
roughening the moisture-resisting surface,
means for applying an adhesive coating to
the surface to which the roughened surface

3

is to be joined, means situated between the
roughening and applying means for prepar-
ing the material for box-formation, and
means for pressing the roughened and coated
surfaces together. :

3. In a box-making machine, means for
assembling and advancing shell- and cover-
material, means for treating the cover-layer
of the assembled material to facilitate its ad-
hesion to a contacting surface, means for ap-
plying an adhesive coating to one of the sur-
faces which are to contact, and means for
forming the box and pressing the treated and
coated surfaces together. :

4. In a box-making machine, means for as-
sembling and advancing shell- and cover-
material, means for grinding away the sur-
face of the cover-material over an area which
is to contact with another surface, means for
applying an adhesive coating to one of the
surfaces, and means for forming the box and
pressing the ground and coated surfaces to-
gether.

5. In a box-making machine, feeding
mechanism for shell-material and cover-
paper, abrading mechanism arranged to act
only upon limited portions of the cover-
paper, creasing mechanism acting upon the
cembined material after its abrasion, gluing

mechanism operating upon the creased ma-’

terial over areas which are to contact with
the abraded portions of the cover-paper, and
setting-up mechanism to which the abraded,
glued and creased material is delivered.

6. In a machine for making boxes having
contacting corner-laps and end wings, mech-
anism. arranged to assemble and advance
shell-material and cover-material, means for
producing the end-wing and corner-lap for-
mation in the assembled material, abrading
mechanism acting upon the outer surfaces
of the corner-laps, and gluing mechanism
acting upon the surfaces of the end-wings
which are to contact with the abraded sur-
faces. :

7. In a machine for making boxes having
contacting corner-laps and end wings, mech-
anism arranged to assemble and advance
shell-material and cover-material, means for
producing the end-wing and corner-lap for-
mation in the assembled material, abrading
mechanism acting upon surfaces of the end-
wing and cormer-lap formation, creasing
mechanism operating upon the material after
its abrasion, gluing mechanism acting upon
the surfaces which are to contact with the
abraded surfaces, and setting-up mechanism
to which the abraded, creased and glued ma-
terial is delivered.

8. In a machine for making boxes having
contacting corner-laps and end wings, mech-
anism arranged to- assemble and advance
shell-material and cover-material, means for
producing the end-wing and corner-lap. for-
mation in the assembled: materialy abrading
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mechanism acting upon the surface of the

cover-material over the corner-laps, and glu-
ing mechanism acting upon the surfaces of
the end wings which are to be opposite the
abraded surface.

9. In a machine for making boxes, a plu-
rality of web-feeding mechanisms, means for
combining the webs, a rotatable abrading
member, means for intermittently producing
contact between the abrading member and
one only of the combined swebs, an adhesive-
applying member, and means for moving the
adhesive-applying member into contact with
the web in timed relation with the contact
of the abrading member and web.

10. In a machine for making boxes having
contacting corner-laps and end wings, mech-
anism for feeding box-material, a rotatable
member having abrading sections spaced to
correspond to the corner-iaps, a bed-roll be-
neath the abrading member and over which
the material is fed out of normal contact with
the abrading sections, and means arranged
to lift the bed-roll intermittently and produce
contact of the material with the abrading
member only over the corner-laps.

11. In a machine for making boxes hav-
ing contacting corner-laps and end wings,
web-feeding mechanism, a rotatable mem-
ber having abrading sections spaced to cor-
respond to the corner-laps, a bed-roll beneath
the abrading member and over which the web
is fed out of normal contact with the abrad-
ing sections, intermittently actuated means
arranged to lift the bed-roll and produce con-
tact of the web with the abrading member
over the corner-laps only, a rotatable glning
segment arranged for contact with the end
wing, and means arranged to rotate the seg-
ment in timed relation with the movement of
the bed-roll.

12. In a machine for making boxes, mech-
anism for feeding box-material, a rotatable
abrading member, a bed-roll beneath the
abrading member over which the material is
fed, a lever supporting the roll; a link con-
nected to the lever, means for moving the
link, & spring connecting the link and a rela-
tively fixed point, and means arranged to
vary the tension of the spring.

18. In a machine for making boxes, mecha-
nism for feeding box-material, a rotatable
abrading member, a bed-roll beneath the
abrading member over which the web is fed,
a lever supporting the roll, connections for
moving the supporting lever, a lever ful-
crumed upon the connections, and a spring
connectine the last-mentioned lever and a
relatively fixed point.

14. In a machine for making boxes, web-
feeding mechanism, a rotatable abrading
member, a bed-roll beneath the abrading
member over which the web is fed, a lever
supporting the roll, a link connected to the

5 lever, a cam acting upon the link, a lever ful-
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crumed upon the link, and a spring connected
to the last-mentioned lever and arranged to
be positioned to produce contact between the
link and cam and active co-operation between
the bed-roll and abrading member and in an-
other position te permit the bed-roll to retreat
from the abrading member and the link to
eparate from the cam.

In testimony whereof 1 have signed my

name to this specification.

CUTLER D. KNOWLTON.

70

-T
o

80

90

100

105

110

130



