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1. 

3,411,689 
RENFORCED CORRUGATED PAPERBOARD 

AND PRODUCT 
John C. Brackett, St. Paul, Minn., assignor to Waldorf 

Paper Products Company, St. Paul, Minn., a corporar 
tion of Minnesota 

Filed Oct. 24, 1965, Ser. No. 504,575 
3 Claims. (CI, 229-3.5) 

ABSTRACT OF THE DISCLOSURE 
This invention relates to a means of reinforcing cor 

rugated paperboard, and the product produced thereby. 
Single face corrugated paperboard is formed, and then 
elongated strips of thermoplastic material are dropped into 
the valleys formed between the corrugations of spaced in 
tervals. The second liner is adhered to the corrugated 
medium to enclose the strips. The double face corrugated 
board is heated to dry the adhesive and render the rein 
forcing strips tacky to adhere to the corrugated medium. 
The corrugated paperboard may then be creased trans 
versely of the flutes while the thermoplastic material is 
soft, and made into container blanks. 

-a cumaa 

This invention relates to an improvement in reinforced 
corrugated paperboard and to a method of making the 
Sac. 

Reinforced corrugated paperboard is oftentimes used 
for containing products which are heavy, and yet which 
are incapable of withstanding compressive force, and as 
a result the containers tend to bulge when they are stacked 
one upon another. An object of the present invention 
resides in providing a means of stiffening corrugated 
paperboard so that it is capable of withstanding greater 
compressive force. 

Certain types of plastic are capable of withstanding con 
siderable compressive force, particularly when held from 
bending. I have found that by forming narrow strips of 
such plastic, and dropping them into the flutes of the cor 
rugated board at intervals, the board formed is materially 
stiffened. This is particularly true if the plastic is of a 
type which softens with heat and is capable of bonding 
two of the corrugated mediums when subjected to heat. . 

In the formation of double-faced corrugated board 
which includes a corrugated medium sandwiched between 
a pair of paper liners, the combined web is normally di 
rected over a series of heating plates to dry the adhesive. 
These plates are normally heated to a high temperature 
by steam under pressure. I found that if narrow strips 
of plastic are fed between the flutes of the corrugated 
medium before the medium is attached to the second 
liner, the plastic may bond to the medium as the web 
passes over the heating plates. As a result, certain of the 
flutes of the corrugated board are partially filled with 
plastic, which is held firmly in place by being bonded to 
the paperboard. The resulting corrugated board is much 
stiffer than normal corrugated board in a direction parallel 
to the flutes. At the same time, the paperboard may be 
creased in the usual manner to form corrugated 
containers. 

Corrugated container blanks are usually formed with 
the corrugations extending vertically with the fold lines 
connecting the side walls of the container to the closure 
flaps extending transversely of the corrugations. These 
two fold lines are normally formed on the corrugator and 
while the paperboard is still in a heated condition from 
the heating plates. As a result, the creases which extend 
transversely of the reinforcing strips are applied while 
the plastic is still warm and in a pliable condition, sim 
plifying the creasing operation. 
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These and other objects and novel features of the pres 

ent invention will be more clearly and fully set forth in 
the following specification and claims. 

In the drawing a part of the specification, FIGURE 1 
diagrammatically illustrates the starting end of a cor 
rugating apparatus showing the manner in which single 
face corrugated paperboard is produced. 
FIGURE 2 is, in effect, a continuation of FIGURE 1 

showing the manner in which the single face corrugated 
paperboard is combined with the second liner and dia 
grammatically illustrates a cutter from forming narrow 
strips of plastic to be incorporated in the paperboard. 
FIGURE 3 shows the manner in which the corrugated 

strips are dropped into the flutes of the corrugated board. 
FIGURE 4 is a sectional view, in exaggerated size, 

showing the finished corrugated board. 
FIGURE 5 is a perspective view showing a container 

formed of the corrugated board. 
The drawings show diagrammatically an apparatus for 

forming corrugated paperboard. The apparatus differs 
from conventional apparatus only in the fact that the 
second liner is adhered to the upper surface of the single 
face corrugated web rather than to the undersurface 
thereof to facilitate the feeding of the thermoplastic ma 
terial between the flutes of the single face corrugated 
board. Conventional equipment may be used if a differ 
ent means of positioning the thermoplastic material in the 
flutes is employed. 

In the arrangement illustrated, the numeral 9 indicates 
the roll of corrugating medium the web 10 from which is 
directed between a pair of corrugated rolls 11. Adhesive 
is applied to the flutes of the corrugated medium as indi 
cated at 12. A roll of liner 13 is pivotally supported as 
indicated at 14, and the liner 15 is guided by suitable 
rollers 16 around a pressure roll 17 which applies the 
liner 15 to the corrugated medium 10. The single face 
corrugated web thus formed is then normally festooned 
upon a conveyor 19 where the adhesive is allowed to 
partially dry. 
As indicated in FIGURE 2 of the drawing, the single 

face corrugated web 20 is directed by guide rollers such 
as 21 beneath a cutter unit 22 which cuts off narrow strips 
26 of thermoplastic from a web 23 which may be fed 
from a roll 24 pivotally supported at 25. The narrow 
strips 26 of thermoplastic material are dropped upon the 
surface of the single face corrugated web 20 and means 
27 are provided for straightening the strips 26 and in 
suring their entry into one of the flutes of the corrugated 
medium. Adhesive is applied to the flutes of the single 
face corrugated web 20 by an adhesive applicator 29. 
A second web of liner 30 is fed from a roll 31 pivotally 
supported at 32, and the web 30 is adhered to the surface 
of the flutes of the corrugated medium. The corrugated 
web thus formed is heated by passing over a series of 
heating plates 33 which are normally heated to a high 
temperature by steam under pressure. 
FIGURE 3 of the drawings discloses in greatly en 

larged form the thermoplastic strips 26 lying in certain 
of the flutes of the corrugated web. The spacing between 
the strips determines, to some extent, the amount of re 
inforcing obtained. As the web of the corrugated paper 
board passes over the plates 33, the thermoplastic is 
heated to the extent necessary to soften it, and to cause 
it to bond to the corrugated medium. If the thermoplastic 
strips are applied on the conventional apparatus, the 
thermoplastic may bond to the bottom liner as well as, 
or instead of, the corrugated medium. In any event, the 
thermoplastic strips are bonded in position. 
The corrugated web is normally cut into sheets at the 

end of the corrugating apparatus and the web is usually 
creased if the sheets are to be used to form corrugated 
containers. When removed from the corrugator, the sheets 
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are normally at an elevated temperature. While the sheets 
can be readily handled, they are at a temperature which 
is substantially higher than room temperature. Thus the 
thermoplastic material is still in a relatively soft condition 
at the time the web passes between the creasing rollers, 
thereby facilitating the creasing operation. 
The length of the strips of thermoplastic material may 

be varied. For example, where the strips are to reinforce 
the corrugated board to provide additional stacking 
strength, it is only necessary that the strips be of sufficient 
length to extend between the crease line connecting the 
walls of the container to the closing flaps. FIGURE 5 of 
th drawings shows a conventional container A having 
side walls such as 35 and opposed end walls Such as 35 
and opposed end walls such as 36. The walls are provided 
with closure flaps, two of which are indicated at 37. The 
reinforcing strips 26 are shown in dotted outline extend 
ing vertically of the side and end walls as well as across 
the closure flaps. 

In accordance with the patent statutes, I have described 
the principles of construction and operation of my im 
provement in reinforced corrugated paperboard and the 
method of making the same; while I have endeavored to 
set forth the best embodiment thereof, I desire to have 
it understood that obvious changes may be made within 
the scope of the following claims without departing from 
the spirit of my invention. 

I claim: 
1. A reinforced corrugated sheet comprising: 
(a) a corrugated medium, 
(b) liners adhered to opposite sides thereof, 
(c) stiffening strips partially filling certain of the flutes 
of the corrugated medium, 

(d) said strips being of thermoplastic plastic material, 
(e) said strips being at least partially adhered to said 

corrugated medium. 
2. A container blank comprising a corrugated sheet 

including a corrugated medium and liners adhered to op 
posite sides of the flutes thereof, performed stiffening 
strips of thermoplastic plastic material partially filling cer 
tain of the flutes at space intervals and bonded to said 
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corrugated medium, creases in said sheet and strips ex 
tending transversely of said corrugations in spaced parallel 
relation, right angularly extending spaced creases divid 
ing the length of the blank into side and end wall panels, 
and slots aligned with said last named creases extend 
ing from said first named creases and the edges of the 
sheet, dividing the portions of the sheet outwardly of said 
first named creases into closure flaps. 

3. A reinforced container including a corrugated sheet 
including a corrugated medium, and liners adhered to op 
posite surfaces thereof, the sheet being cut and creased to 
provide opposed side walls and opposed end walls con 
nected in tubular relation, closure flaps hingedly con 
nected to said side and end walls and preformed stiffening 
strips of thermoplastic plastic material partially filling 
certain of the flutes of the corrugated medium and bonded 
thereto, said strips having creases in registry with the 
creases of the sheet, the strips extending in spaced relation 
throughout at least the area between the hinge lines con 
necting said walls to said closure flaps. 
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