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7 Claims.

This invention refers to paper making ma-
chinery and more particularly to the type ap-
plicable to the manufacture of corrugated or
ribbed cardboard. It has among its objects to

5 provide a machine for making corrugated card-
board that will manufacture a more efficient type
of cardboard, that will provide same with rein-
forcing liners of paper; that will cure the card-
board as it passes through same, and that will

10 enable the whole process to be accomplished in
the one machine. Another object is to have a
machine capable of handling several sheets of
corrugating cardboard at a time. Other objects
will become apparent as the invention is more

16 fully set forth.

The machine embodying this invention receives
dry paper off the roll and moistens it; or it may
receive wet sheet of cardboard or medium to be
corrugated, from the Fourdrinier or wet end of a

20 paper machine, without going through the driers.
It carries same into its own rolls or rollers where
steel carrier belts with rubber or other elastic
moulding matix cross-pieces press into the soft
cardboard or medium and impress it with the

25 corrugated form obtained through the use of the
belt mentioned. As the medium passes through
the first sets of rolls, the moulding pieces mount-
ed on metallic or fabric carrier belts press into
the medium surfaces above and below. The use

30 of air under pressure or vacuum keeps the car-
rier belts and medium suitably placed and func-
tioning in cooperation with vacuum or suction
used on the rolls. This serves to make the im-
pression more distinet on the medium, as well

35 as remove excess moistiire and hold same in place

while drying. 'The machine, preferably uses a

wave form of corrugation to increase its practi-
cal applicability and avoid crushing possibilities
that tend to come up in the use of other forms
of corrugation. After the corrugations are
formed in the medium, the machine Is arranged
to paste or glue additional liners on the crests
of the corrugations and thereby stiffen same and

45 keep them more rigidly in place. In addition,
the feeding of several strands of medium into
the machine will permit several layers of corru-

" gated cardboard to be rolled together, instead of
the single layer now used. The corrugations used

50 are of a wavy type which strengthens the card-
board in all directions, instead of in one direc-
tion, as in the existing corrugated cardboard.

In the drawings which illustrate an embodi-
ment of this invention:

55  Figure 1 is a side elevation of a cardboard cor-

40
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rugating machine partly in section, embodying
the invention,

Figure 2 is an end view of Figure 1, partly in
section,

Figure 3 is an enlarged section through the 5
auxiliary rollers of the machine shown in Fig-
ure 1,

Figure 4 is a section along the line 4—4 of Fig-
ure 1, showing the construction of the air box,

Figure 5 is a detail in perspective of the glue 10
“rule” and trough with bracket,

Figure 6 is a sectional view through a pair of
rolls to indicate the manner of forming the cor-
rugations on the sheet of cardboard,

Figure 7 is a detail of the cardboard after cor- 15
rugation in the machine,

Figure 8 is a section through one of the dry-
ing rollers having a vacuum and steam arrange-
ment.

Similar reference characters refer to similar gg
parts throughout the drawings.

In the construction indicated in the drawings
i represents the foundation or base of a corru-
gating cardboard machine, having front and rear
side frames 2 and 3, respectively supporting and 25
holding the various rolls or rollers for carrying
and making the corrugated cardboard. These
rolls or rollers include a primary one 4 which is
shown in section in Figure 6 that serve to take
the soft plain cardboard 5 and carry same on* 30
its flexible carrier belt 6 perforated at 60, to the
rear primary roller 1. 'This primary carrier belt
has a series of perforated rubber cross strips 8,
formed as indicated in the drawings, for im-
pressing the cardboard with the desired cor- 35
rugations 3. A row of pressue rollers 9 are
arranged under the primary carrier belt to carry
same straight and pressed against the cardboard
strip. The secondary roll 10 is mounted in the
frame 2, and located adjacent the primary roll 40
4 and meshes with carrier belt 6. It has a sec-
ondary flexible carrier belt 1, with openings
60 and perforated rubber cross-strips 12, adapted
to impress into the corrugating medium {3 in
the cardboard 5 in cooperative conjunction with 456
the rubber cross strips 8 in the first mentioned
carrier belt. This enables the cardboard to be
symmetrically impressed or motlded simulta-
neously on both sides as it passes through the
primary rolls 4 and 10. Also the carrier strips 50
are kept in the corrugations as the cardboard
is pressed between the auxiliary pressure rolls 8,
placed above and below the travelling belt.
These last mentioned rolls have their axles 62 in
the machine frames. The chambers 15 and 16, 55
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placed on the frame above and below the belts
and cardboard respectively, that leave the rolls
4 and 10, provide air under pressure to blow
through the holes 17 in their walls 18, This air
drives out moisture from the corrugated card-
board, thereby forming and setting it sufficient-
ly to carry it more easily through the machine.
The carrier belts § and (1 bring the corrugated
cardboard between them to the rear primary roll-
er 1, and rear secondary roller 19. From thence
the cardboard is carried arcund the external por-
tion of the rear secondary roller 19 on its carrier
belt 1, to the upper surface or level of the lat-
ter after passing between to the air chambers
20 and 2i respectively, situated above and be-
low same. Roll 19 has incorporated within it
a vacuum box suitably arranged. It acts on a
corrugated medium in the corrugations of belt
il. Continuing, the sheet of moulded cardboard
or medium is carried between the perforated
cross-pieces of the carrier belt {1 to the front
tertiary roller 22 which picks it up and bears
it exteriorly to the tangential upper level, where
the sheet passes along with liners attached, under
its own strength to the rear tertiary roller 23.
The calender rolls 24 and 25 press on it suffi-
ciently to hold and force it along to the cutter
or storage waiting to receive same. The aux-
iliary rollers 9 indicated on the upper levels for
supporting the sheet or sheets of cardboard, are
similar to those on the lower level and for sim-~
ilar purposes. Air boxes 27, are provided above
the upper level of the carrier belt |1 in the front,
and 28, under same. At the rear air boxes 28,
above and 38 below the same carrier belt afford
means for driving air pressure onto the finished
sheet of cardboard. On the high-level on which
the sheet of finished cardboard discharges, the
air boxes 3f and 32 are provided at the front
above and below as indicated, respectively. On
this level is also arranged a curing chamber 33
for directing hot dry air through the corruga-
tions of the board passing through the machine
at this level.

The front primary roller 4 has a central shaft
34 for supporting and journalling it on the frame,
which roller and shaft are both hollow, to per-
mit moisture drawn or sucked in through holes
35 in the peripheral wall of this roller to be
carried off into the pipes 66 passing through
holes 36 in the shaft, through the latter to a
vacuum engine suitably located in the plant.
The adjacent and upper roller 10 has piping
passing through similar holes 37 and 38 in its pe-
ripheral wall and shaft respectively, which serve
to conduct air under pressure from the interior
of the rollers and shaft outwards, connections
being provided on the shaft 39 to enable this to
be done. This causes the medium or sheet of
cardboard to be held tight under suction towards
the surface of the roller 4, and by the pressure
from the secondary roller 10, which pressure and
suction also act through the perforated carrier
belts running on these rollers.

All of the air boxes are provided with holes
1T in their walls, through which streams of air
continually blow onto the carriers and the sheets
of cardboard passing between them. This is to
dry the board and make it set or form in the
carrier belt’s moulds. The rear primary roller
T is provided with holes 8{ in its exterior wall
and holes in its hollow shaft 43. The air in
this roller is under pressure forcing the air out-
wardly. The rear secondary roller (9 is similar-
ly provided with holes 44 in its roller and shaft
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46 respectively to which suitable piping is con-
nected. The air in this roller is under a vac-
uum and draws in the air and moisture, as well
as keeps the carrier belt {1 and sheet of card-
board tight against this roller. A trough 47 of
paste or glue is mounted adjacent this roller, to
contain the fluid for gluing the paper liner 26
onto the face of the sheet of corrugated card-
board, a suitable brush or roll 45 dipping into
the glue or paste and carrying it to the surface
to be covered. A similar trough 48 with brush
49 adjacent the front tertiary roller 22 provides
glue or paste for the other surface of the cor-
rugated sheet. This roller 22 has holes 40 in its
external wall and in its shaft 59, and arranged
to act under a vacuum, and also provided with
suitable heating means. The rear tertiary roller
23 is provided with similar holes and is heated
through a hollow shaft 54 and provided with
suitable heating means. The calender rolls 24
and 25 are provided with suitable heating means;
their shafts 55 and 56 respectively are positioned
and journalled in the frames 2 and 3.

The general operation of the machine is as
follows: First the flat wet sheet of medium or
cardboard to be corrugated is fed between the
rollers 4 and {0 and pressed between carrier belts
9 and I into the spaces between the rubber
cross pieces 8 and 12, forming a wavy corruga-
tion. As the wet corrugated sheet is passed
along, it is partially dried by the air flowing
from the air boxes 15 and 16 and then pressed
as it shrinks into the spaces more deeply as the
carrier belts and sheet pass between the rolls
at the first level. When the rear rollers T and
{9 are reached, the air pressure flowing from
the former against the corrugated sheet, and the
vacuum in the latter, cause the sheet to go up the
peripheral walls of roller {9 and between the roll-
ers 19 and 23, continuing to the front portion
of the machine again, At the same time, the
paper liner 26 from the liner paper ‘roll 57, is
pushed in between the rollers 19 and 23 after
getting a coating of glue from the tray 47 and
brush 45, and becomes attached to upper sur-
face of the sheet. It is then passed between the
air chambers 29 and 30 to be partially dried by
the air flowing from same, and made to stick
in place securely. The auxiliary rolls 9 exert the
necessary pressure to bring the liner in tighter
contact with the surface of the sheet of corru-
gated cardboard. After, which, the liner and
sheet are dried by the air flowing from the air
chambers 2T and 28 as the cardboard is carried
around on the vacuum roller 22. The brush 49
and glue 50 are used to apply adhesive to the
other surface of the sheet and make ready for
the attaching of a second liner paper 51 from
the roll 58 as it. passes between the tertiary
roller 22 and the calender roll 24. The calender
roll 24 is preferably provided with a continuous
smooth belt 59 which also passes around the
rear calender roll 25 as shown. As the card-
board is now lined on both sides with liner papers
and proceeds towards the rear rolls, it passes be-
tween the air boxes 31 and 32 and dried by the
air flowing on both sides of same. The air from
the curing chambers 33 is then passed through
and cures the cardboard as it leaves the rolls
22 and 24 on this level so that, as it reaches the
rear rollers 23 and 25 it is ready for the cutter
or storage. The process continues indefinitely,
or as long as it is desired to run the machine
for the purpose. The belt 63 carries the corru-
gated cardboard between rollers 22 and 23. Vac-

10

15

20

25

30

35

40

45

50

65

60

85

70

([



10

15

20

30

35

40

45

50

55

60

65

70

05

2,166,749

uum or pressure piping is denoted by character
66 and steam piping by 67.

The auxiliary rolls 9 have their axles 62 in the
portions of the frame that supports the main
rollers. The various rollers and rolls are pow-
ered by suitable motor mechanism 64. Thege
through the gearing 65 of conventional form
connect the moving parts to perform the me-
chanical operating functions required of them.
They are not specially described on the assump-
tion that such will be appreciated fully without
further detailed outline, other than already given
or shown on the drawings.

While but one form of the invention is indi-
cated in the drawings, it is not desired to limit
this application for patent to this particular
construction, other than limited by the prior
art, as it is understood that other constructions
could be used that would employ the same prin-
ciples and come within the scope of the appended
claims.

Having thus described the invention, what is
claimed is: .

1. A machine for corrugating mediums, com-
prising in combination, a frame, a plurality of
rollers on the frame for processing the medium,
carriers for conveying the medium between the
roliers, cross-pieces on the carriers for corrugat-
ing the mediums thereon by their pressure on the
upper and under surfaces thereof, means con-
nected with the rollers for removing moisture
from the medium, a plurality of auxiliary rolls
for supporting the carriers and causing the me-
dium to be additionally moulded thereby, as the
moisture is removed therefrom, a plurality of
rollers on the frame for adding reinforcing ma-
terials to the mediums after corrugation, calen-
der rollers for finishing the medium after rein-
forcing, and curing chamber means mounted on
the frame arranged to surround the medium
passing to the calender rolls, means for oper-
ating the rollers and carriers.

2. A machine for corrugating mediums, com-
prising in combination, a frame, a plurality of
rollers perforated in their peripheral walls for
exerting pressure and suction on the mediums,
said rollers being mounted on the frame, undu-
lating toothed carriers operated by said rollers
for conveying the mediums between the rollers,
and moulding the medium thereon, means for
heating the rollers for removing the moisture in
the mediums being conveyed on the carriers, a
plurality of rolls for exerting pressure on the
carriers and the mediums in between and in-
creasing the molding pressure thereon as the
mediums travel through the machine, a curing
chamber on the machine for taking the medi-
ums and processing same and completing the
product of the machine, and means for operat-
ing the rollers and carriers.

3. A machine for corrugating mediums com-
prising in combination, a frame, a plurality of
rolling members mounted rotatably on the
frame, for processing the medium passing
through the machine, a plurality of carriers for
conveying the mediums from and to the said
rolling members and having means thereon for
creating a wavy form molding action of the un-
dulating tooth on the mediums, said carriers be-
ing mounted on the frame and actuating cooper-
atively with the said rolling members, means for
removing moisture from the mediums by air
pressure and suction through the members
mounted on the frame, a plurality of rolls for
supporting the carriers and exerting pressure

3

thereon and the mediums passing therebetween,
means for operating the rollers and carriers, cal-
enders for finishing the corrugated mediums, and
chamber facilities for curing the product.

4. A machine for corrugating mediums com-
prising in combination, a frame, a plurality of
rolling members mounted rotatably on the
frame, for oprocessing the medium passing
through the machine, a plurality of carriers for
conveying the mediums from and to the said roll-
ing members and having means thereon for cre-
ating a wavy form molding action of the undu-
lzting tooth on the mediums, said carriers be-
ing mounted on the frame and actuating co-
operatively with the said rolling members, means
for removing moisture from the mediums by air
pressure and suction through the members
mounted on the frame, a plurality of rolls for
supporting the carriers and exerting pressure
thereon and the medium passing therebetween,
means for operating the rollers and carriers, cal-
enders for finishing the corrugated mediums, and
chamber facilities for curing the product, a plu-
rality of air boxes for providing air pressure and
suction through the carriers on the said medi-
ums and mounted on the said frame, and inde-
pendent of the aforementioned means for remov-
ing moisture, and a curing chamber mounted
on the frame encompassing a portion of said car-
riers.

5. A machine of the class described for cor-
rugating cardboard, comprising in combination,
a plurality of primary rollers having perfora-
tions in the peripheral walls thereof, a plural-
ity of carriers operatably mounted and con-
nected with said primary rollers for conveying
cardboard thereon, wavy-form strips mounted
on the carriers for molding the cardboard trans-
versely in wavy-form corrugations, secondary
rollers having perforated peripheral walls, car-
riers connected with said rollers adapted to co-
operatively align with the first mentioned car-
riers, wavy-form strips mounted on the last men-
tioned carriers for molding the cardboard coop-
eratively with the first mentioned wavy form
strips, a plurality of tertiary rollers having per-
forated walls, carriers mounted on and operated
by the said tertiary rollers and adapted to coop-
eratively function with the carriers on the sec-
ondary rollers and convey and mold the card-
board thereon, a frame for carrying the said
rollers, and means for operating the rollers, and
means for providing air pressure and suction at
the perforations in the said rollers.

8. A machine of the class described for cor-
rugating cardboard, comprising in combination,
a plurality of primary rollers having perforations
in the peripheral walls thereof, a plurality of
carriers operatably mounted and connected with
said primary rollers for conveying cardboard
thereon, wavy-form strips mounted on the car-
riers for molding the cardboard transversely in
wavy-form corrugations, secondary rollers hav-
ing perforated peripheral walls, carriers con-
nected with said rollers adapted to cooperatively
align with the first mentioned carriers, wavy-
form. strips mounted on the last mentioned car-
riers for molding the cardboard cooperatively
with the first mentioned wavy-form strips, a plu-
rality of tertiary rollers having perforated walls,
carriers mounted on and operated by the said
tertiary rollers and adapted to cooperatively
function with the carriers on the secondary roll-
ers and convey the mold and cardboard thereon,
a frame for carrying the said rollers, means for

10

15

20

25

30

40

50

60

65

76




10

15

20

4

operating the rollers, means for providing air
pressure and suction at the perforations in the
said rollers, a plurality of rolls for carrying the
carriers and cooperatively exert pressure to bring
them close togethe against the cardboard being
processed therebetween, a plurality of rollers for
providing reinforcement to the corrugated card-
board passing from the aforementioned carriers,
and means for supporting the rolls and the last
mentioned rollers.

7. A machine of the class described for corru-
gating cardboard, comprising in combination, a
plurality of primary rollers having perforations
in- the peripheral walls thereof, a plurality of
carriers operatably mounted and connected with
said primary rollers for conveying cardboard
thereon, wavy-form strips mounted on the car-
riers for molding the cardboard transversely in
wavy-form corrugations, secondary rollers hav-
ing perforated peripheral walls, carriers con-
nected with said rollers adapted to cooperatively
align with the first mentioned carriers, wavy-
form strips mounted on the last mentioned car-
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riers for molding the cardboard cooperatively
with the first mentioned wavy-form strips, a plu-
rality of tertiary rollers having perforated walls,
carriers mounted on and operated by the said
tertiary rollers and adapted to cooperatively
function with the carriers on the secondary roll-
ers and convey and mold the cardboard thereon,
a frame for carrying the said rollers, means for
operating the rollers, means for providing air
pressure and suction at the perforations in the
said rollers, a plurality of rolls for carrying the
carriers and cooperatively exert pressure to bring
them close togethe against the cardboard being
processed therebetween, a plurality of rollers for
providing reinforcement to the corrugated card-
board passing from the aforementioned carriers,
and means for supporting the rolls and the last
mentioned rollers, air chamber means for curing
the reinforced corrugated cardboard, calenders
for finishing said finished cardboard, and means
for supporting the air chamber means, and cal-
enders.
HAROLD G. BURRILL.
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