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The present invention relates to the art of
making corrugated board, and more particu-
larly involves improvements whereby maxi-
mum quantities of corrugated board. can be
continuously produced in'an economical man-
ner. o

More particularly, the present invention
contemplates the simultaneous production of
two independent 1nits or sheets of corrngated
board, each comprising surface sheets and in-
néer corrugated sheets.

In its broad aspects, the invention is di-
rected -to a method of simultaneously corru-
.gating strips of material and simultaneously

5 uniting said corrugated strips to uncorru-

gated strips fed between the corrugated strips
and united thereto. - Adhesive is applied be-
tween each corrugated strip and each uncor-
rugated strip only. The product at thisstage
comprises a unit exhibiting in cross section
twoouter corrugated strips and-two separated
central strips. Surface sheets may then be
united with the corrugated strips. Imme-
diately subsequent to the point at which this
built-up unit leaves the corrugating machine,
a stripper separates the two independent cen-
tral strips from-each other, producing two
- separate units of corrugated board, each com-

prising uncorrugated surface sheets and a cor-.

rugated center.

As the specific embodiment of the present
invention, the sheets to be corrugated are
acted upon by the corrugating elements while
‘said sheets are' moving toward the horizontal
in a plane disposed at an angle to the hori-
zontal, thus reducing friction and rubbing
of the corrugating elements against the side
walls of ‘the corrugations and eliminating
strains normally incident to the corrugating
of a sheet while it is moving - in a horizontal
plane.

Many advantages and objects of the inven-
tion will be hereinafter more fully described.

In the drawings, *

- TFig. 1 is a diagrammatic side elevational
view of the apparatus;

Fig. 21s a cross sectional view of the prod-
uet before being separated; and
. Fig. 8 1s a cross sectional view  taken
through one of the separated units of corru-
gated board. : »

. Referring more in detail to the drawings,
there are two sets of oppositely disposed as-
semblies functioning to simultaneously cor-
rugate two sheets and cause them to be united
to central sheets.

Referring more in detail to the upper as-
sembly, 1 designates sprockets mounted on
each end of a shaft 2. These sprockets are
adapted to have meshing engagement with
endless elements 3. Extending transversely
of the assembly and carried by the endless
clements are a plurality of connected corru-
gating bars 4 provided on their upper sur-
faces with the corrugating ribs 5. "The end-
less elements 3 mesh on their opposite ends
with the sprockets 6 mounted on shaft 7.
The arrangement is such that the sprockets 6
are-of a smaller diameter than the sprockets

1, the upper edges of both sets of sprockets 7

lying in- substantially a horizontal plane.
The purpose of this will now be described. -

- Disposed immediately adjacent the sprock-
ets 6 and adapted to have meshing engage-
ment with the corrugating bars 4 is a corru-
gating roll 8 mounted on the shaft 9. A strip
of material designated 10 is fed between the
corrugating bars 4 and the corrugating roll
8, and due to the decreased diameter of the
sprockets 6, the corrugating bars 4 and the
corrugating roll 8 act on said sheet while
1t 1s moving in a plane disposed at an angle
from the horizontal. One advantage of cor-
rugating a sheet while it is moving in a plane
at a substantial angle from the horizontal is
to materially decrease friction and strain and
prevent the corrugating elements from rub-
bing against the side walls of the corruga-
tions, which first produces straining and dis-
tortion of the fibres and eventually weaken-
ing the side walls.

The corrugated sheet is stripped from the
roll 8 by means of the stripping fingers 11
disposed in circumferential grooves in the
surface of ‘the corrugating roll 8. This
newly corrugated sheet may have a tendency
to flatten, and to avoid this the newly corru-
gated sheet is caused to travel downwardly
In registering relation with the corrugating
ribs 5 on the bars 4. To insure this engaging
relation between the newly corrugated sheet

“and the corrugating bars 4, I may provide

spring plates 12 held by suitable cross bars
13, as illustrated.

At this stage, two corrugated sheets are
being simultaneously fed downwardly and
upwardly toward a point of meeting in a
horizontal plane. :

Between each set of corrugated strips mov-
ing toward each other, there isintroduced
two strips 14 of plain uncorrugated-material.
Suitable adhesive is applied to the lower
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surface of the lower sheet and the upper sur-

face of the upper sheet by the adhesive ap-

p1yrno means designated diagrammatically
at 15. No adhesive is ‘Lppuﬂd between tnﬂ
two uncorrugated strips.
The four stups are then fed between the

‘means for imposing pressure, shown dia-

grammatically at 16, which unites the four
Sheo*‘s together, cansing each corrugated strip
o adhere to the surface of the uncorruoated
LI ip to which the-adhesive has been apphed.
This unit then moves forward i‘] a horizontal
plane, as shown, it being preferable to still
maintain the corrugated strips in registering

-relation with the corrugating bars Thonnted

on the endless elements to prevent flattening
or spreading of the corrugations for a con-
siderable distance in the travel of the unit.
* The unit then strips from the corrugating
elements 4, and at this stage comprises a

~unlt Whlch in cross section exlllblts two outer
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corrugated sheets and two central uncorru-

gated sheets; which latter are adhesively

united to the corrugated strips but are sep-
arate relative to each other. It may then be
desirable to apply surface sheets to the cor-
rugated sheets.. Where this is desired, sur-
face strips, shown at 17, to the surface of
which may be applied adhesive by the means
illustrated diagrammatically at 18, are fed
and united with the corrugated strips by
means of the pressure exerted by the rolls
19 and endless belt 20. 1t is understood, of
course, that the illustrations in the drawings
are dlaorammatm to illustrate the plmclple
of the invention without unnecessarlly com-
plicating the drawings.

After leaving the pressure imposing means
19, the unit thus produced comprises in cross
section a six-ply sheet (Fig. 2), exhibiting
two-outer uncorrugated surface sheets, two
corrugated sheets attached thereto, and two
central sheets attached to the corrugated
sheets but separate relative te each other.

Now as a feature of the present invention,
a . separating - device, shown diagrammat-
ically at 21, is interposed between the two
S(,])dl ate uncorr ugated inner sheets, thus sep-
arating said composﬂe _collugated unit inte
two separated units, each comprising sur-
face sheets and a central corrugated cove, as
shown in Fig. 3

The many advantages of the present in-
vention resulting from the simultaneous pro-
duction of two complete corrugated units on
a single machine will be obvious, but econ-
omy-in operation and maximum production
are two advantages which may be particu-

Narly stressed.

Tt is understood that the present invention
is not limited to the production of a six-ply
sheet, separating into two separate three-ply

'sheets, but the invention contemplates the

production of corrugated board of any num-
ber of plies to be separated into the individual
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corrugated units wherever the principle of
the invention is utilized.

As a feature of the present invention, the
adhesive preferably used, is one which pos-
sesses waterproofing qualities such for in-
stance, as bitumen and more particularly
asphalt and the like. " It will be immediately
apparent to those skilled in the art that by
applying a coating of adhesive possessing
Wdte1p1 oofing qualities to desived surfaces of

he plain sheet or sheets, that water repel-
l‘mt barriers or areas are thus provided
throughout the compoesite corrugated sheet in
the form of cor ntinuous films. In addition,
the outer surfaces of the corrugated board
may be preferably free from any waterproof-
ing material, thus permitting the absorption
ol a certain amount of moisture, but pre-
venting this moisture from perwm{mn mto
the Lod‘y of the composite board.

The invention also contemplates that the
corrugated sheets may have been previously
impr eon%tcd or saturated with the water re-
pell‘mt material, although for the purpose of
this invention, it is desirable that the sheets
to be conuoatcﬂ be relatively dvy to avoid
sticking and oummmo of the corrugated
J:onnmo means.

I claim as my invention:

1. A process of making corrugated board
comprising feeding a plurahty of sheets of
material fo be conuga’ced in a plane disposed
at an angle from the horizontal, actmo on

said sheets while moving in said phne to] pro-
duce corrugations theleln, introducing be-
tween oppomtely disposed corrugated sheets
two uncorrugated sheets, unltmo each of the
corrugated shets to one surface ot each of the
uncorruwated sheets introduced therebe-
tween, to produce a structure in which the un-
corr uoated sheets are separate relative to each
oihnl, and then separating the built-up unit
into smaller units by separating same between
the unattached uncorrugated shects.

2. A process of nmkmn corrugated board
comprising feeding a phuahly of sheets of
material to be corrugated 1n a plane disposed
at an angle from the horizental, acting on
said sheets while moving in said planc to
produce corrugations therein, causing said
corrugated sheets to be carried forward in
such a manner as to prevent collapsing of

-the newly formed corrugations, introducing

between  oppositely dis Josed corrugated
sheets two uncorrugated Sheeis uniting each
of the corrugated “sheets to one surface of
cach of the uncorrngated sheets introduced

_therebetween, to produce a structure in which

the uncorrugated sheets are separate relative
to each other, and then separating the built-
up unit into smaller units by separating same
bemveen the unattached uncorrugated sheets.
3. A process of making corrugqted board
which comprises snnulmneously and sepa-
rately corrugating a plurality of sheets of
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material, introducing between oppositely dis-
posed corrugated sheets uncorrugated sheets,
adhesively uniting a separate uncorrugated
sheet to a surface of each of the corrugated
sheets to produce a structure in which the un-
corrugated - sheets are disposed in face to
face unattached relationship, and finally
separating the built up unit into smaller units
by separating same between the unattached
uncorrugated sheets.

4. A process of making corrugated board
which comprises simultaneously and sepa-
rately corrugating a plurality of sheets of
material, introducing between oppositely dis-
posed corrugated sheets uncorrugated sheets,
adhesively uniting a separate uncorrugated
gheet to a surface of each of the corrugated
sheets to produce a structure in which the un-
corrugated sheets are disposed in face to face
unattached relationship, thereafter adhesive-
ly uniting a second uncorrugated sheet to the
exposed portions of each corrugated sheet,
and finally separating the built up unit into
smaller units by separating same between the
unattached uncorrugated sheets. _

5. A process of making corrugated board
comprising feeding a plurality of sheets of
material to be corrugated in a plane disposed
at an angle from the horizontal, acting on

said sheets while moving in said plane to pro-
duce corrugations therein, introducing be-
tween oppositely disposed corrugated sheets
uncorrugated sheets, uniting each of the cor-
rugated sheets to one surface of each of the
uncorrugated sheets introduced therebetween,
to produce a structure in which the uncor-
rugated sheets are separate relative to. each
other, and then separating the built-up unit
into smaller units by separating same be-
tween the unattached uncorrugated sheets.

6. A process of making corrugated board
which comprises simultaneously and sepa-
rately feeding separate sheets of material to
be corrugated in planes above and below the
horizontal to the horizontal, acting on said
gheets while moving in said planes to produce
corrugations therein, introducing between
opposttely disposed corrugated sheets un-
corrugated sheets, adhesively uniting a sepa-
rate uncorrugated sheet to a surface of each
of the corrugated sheets to produce a struc-
ture in which the uncorrugated sheets are dis-
posed in face to face unattached relationship,
and finally separating the built-up unit into
smaller units by separating the same between
the unattached uncorrugated sheets.

HARRY A. CUMFER.
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