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3,741,859 
RENFORCED CORRUGATED BOARD MEMBER 
Kurt Wandel, R.F.D. 1, Downingtown, Pa. 19335 

Application Apr. 30, 1969, Ser. No. 820,452, now Patent 
No. 3,589,964, dated June 29, 1971, which is a continu 
ation-in-part of application Ser. No. 475,402, July 28, 
1965. Divided and this application Aug. 14, 1970, Ser. 
No. 63,887 

at C. B323/28 
U.S. C. 161-137 8 Claims 

ABSTRACT OF THE DISCLOSURE 
A reinforced corrugated member wherein the member 

includes a corrugated sub-member having a corrugated 
web and facing web adhered thereto, a plurality of slits 
in the exposed flutes of the sub-member and a plurality 
of strips of reinforcing material secured in the slits. 

RELATED APPLICATION 
This application is a divisional of applicant's copend 

ing application, Ser. No. 820,452, filed Apr. 30, 1969, 
now Pat. No. 3,589,964, which is, in turn, a continuation 
in-part of applicant's copending application, Ser. No. 
475,402, filed July 28, 1965, now Pat. No. 3,449,157. 

BACKGROUND OF THE INVENTION 
Presently available corrugated board is generally com 

prised of a single web of corrugated material adhesively 
secured between two facing webs of material. Such board 
is usually produced in a continuous fashion with the cor 
rugations extending transversely of the web. Corrugated 
board of this nature has found many uses; a primary one 
of which is in the construction of shipping boxes. This 
type of board, however, does have certain disadvantages. 
For example, since the corrugations extend in only one 
direction, the board has only one-way strength and rigid 
ity; that is, it can resist bending along lines extending at 
right angles to the corrugations but can bend easily along 
lines extending parallel to the corrugations. In some appli 
cations where complete rigidity of the board is desired, 
this one-way strength would be disadvantageous. 

Also, with presently available corrugated board, the 
corrugated construction provides some resistance to crush 
ing; however, there is a limit to the compressive forces 
which the board can sustain before collapse. Where max 
imum crushing strength is desired, it is common to use 
a double walled corrugated structure. Such a structure 
includes two corrugated board members adhered to each 
other with the corrugations of the two boards extending 
at right angles with respect to each other. Actually, much 
of the increased resistance to crushing of such a product 
is derived simply from the fact that two corrugated boards 
rather than one are being used. Obviously, the cost of 
such a product is much greater than the single board 
structure and, in many cases, prohibitive when measured 
against the increased crushing strength produced. 

Another disadvantage of conventional corrugated board 
stems from the open flute construction at the edges of 
the board. These openings permit ingress of moisture into 
the interior of the board which can be of disadvantage. 
Also, this open construction does not readily adapt the 
board to uses where insulating and sound proofing quali 
ties are desired. 

In addition to the above, the manufacture of presently 
available corrugated board presents some problems. In 
production, the corrugated web is first formed and then 
adhesively united on one side to a facing web. If a single 
face corrugated board is being produced, that is, one with 
only one facing web, care must be exercised in the han 
dling of the board and sufficient time allowed for the ad 
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2 
hesive uniting the corrugated web to the facing web to 
dry. Otherwise, the corrugated web will be readily sus 
ceptible to distortion and flattening. 

If, on the other hand, the single face sub-member is 
to be provided with a second facing web on the other side 
of the corrugated web, care must be taken to maintain 
the desired caliper of the finished board. Since this second 
web is applied by adhesive and requires some pressure to 
secure it to the corrugated web, controls are required for 
regulating the speed of the product through the station 
where the second web is applied and for regulating the 
pressure exerted in pressing the second web against the 
exposed flutes of the sub-member. Generally, a slow pro 
duction speed is required to allow sufficient time for dry 
ing of the adhesive uniting the corrugated web to the first 
facing web. This drying is necessary so that the corru 
gated web will not readily flatten out when pressure is 
applied as the second facing web is being secured. Also, 
even with sufficient drying of the corrugated web to the 
first facing web, the mechanism for applying the second 
facing web must be set at a relatively light pressure value 
so as to avoid crushing of the corrugated structure. This, 
however, does not facilitate strong adhesion of the second 
facing web to the corrugated sub-member. 

SUMMARY OF THE INVENTION 

In accordance with the teaching of the present inven 
tion, a reinforced corrugated board member having Supe 
rior strength characteristics and other advantageous fea 
tures is provided. The reinforced corrugated membergen 
erally comprises a corrugated web material which is se 
cured on one side to a facing web and which is provided 
with slits extending transversely of the corrugations. 
Strips of reinforcing material, such as the paperboard 
material, are secured on edge in the slits. 

In production, this reinforced corrugated member may 
be produced in a continuous fashion as part of a conven 
tional corrugating apparatus or as a separate operation on 
previously produced single faced board. In either case, a 
length of single faced corrugated board is fed continu 
ously in a direction along its length through a suitable 
slitting apparatus where a plurality of laterally spaced 
slits, extending transversely to the corrugations, are 
formed. At the same time this operation is being per 
formed, a web of reinforcing material is fed from a 
supply and slit into individual strips. These strips are then 
fed along a path merging with the path of movement of 
the corrugated sub-member and into the slits therein. 
The procedure described above produces a reinforced 

single-faced corrugated member having increased gigidity 
particularly against bending about an axis extending 
parallel to the corrugations. Also, this reinforced structure 
is admirably resistant to crushing and provides a board 
which is vastly superior to conventional corrugated single 
faced or double faced boards and may readily be used for 
constructing shipping containers. Also, where a second 
facing material is to be included in the reinforced cor 
rugated member of the present invention, it may be ad 
hesively secured to the single face structure with sufficient 
pressure to assure a proper bonding and without fear of 
flattening or crushing of the flutes of corrugated web. This 
is so since the width of the upright strips in the corru 
gated member will control the caliper of the resulting 
product. These strips being on edge are quite resistant to 
any crushing forces exerted in applying the second facing 
material. - w 

The corrugated structure of the present invention not 
only provides a product which is superior in crushing 
strength and stiffness, but one that attains these features 
with a minimum of increased weight over conventional 
corrugated structures. Shipping boxes formed from such 
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reinforced structure, either the single faced or double 
faced variety, can carry far greater weights and are not 
readily susceptible to damage during handling. The rein 
forced corrugated member of the present invention can 
also be used as building panels in much the same manner 
as plywood sheets are used today. Also, due to the com 
partmentalized structure formed by the reinforcing strips, 
these boards have desirable sound proofing and insulating 
properties. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side elevation of the apparatus for forming 

the reinforced corrugated member of the present inven 
tion; 

FIG. 2 is a cross-sectional view taken along lines 2-2 
of FIG. 1; 

FIG. 3 is a perspective view of a reinforced corrugated 
member of the present invention as formed by the ap 
paratus of FIG. 1; 
FIG. 4 is a sectional view of the corrugated member 

shown in FIG. 3; 
FIG. 5 is a sectional view of an embodiment of the 

invention similar to that shown in FIG. 4 with the re 
inforcing strips being oriented in a floating manner; 

FIG. 6 is a sectional view of another embodiment of 
the invention similar to that shown in FIG. 5; 

FIG. 7 is a sectional view of still another modified em 
bodiment of the corrugated member of the present inven 
tion; 

FIG. 8 is a perspective view of a curved embodiment of 
the corrugated board member formed in accordance with 
the teaching of the present invention; 

FIG. 9 is a sectional view taken along lines 9-9 of 
FIG. 2; and 
FIG. 10 is a sectional view taken along lines 10-10 

of FIG. 1. 
DESCRIPTION OF THE PREFERRED 

EMBODEMENTS 

As shown in FIGS. 1, 2, and 3, the reinforced cor 
rugated member of the present invention is formed from a 
single corrugated sub-member 1 and separate reinforcing 
strips 2. The sub-member comprises a single faced corru 
gated board constructed from a transversely corrugated 
web 3 and a facing web 4 adhesively united to one side 
thereof. 
With reference to FIG. 3, it is seen that the reinforcing 

strips 2 are secured in slits 5 formed in the exposed flutes 
of the corrugated sub-member. These slits extend in spaced 
rows at right angles to the corrugations of the sub 
member; and as shown in FIG. 4, the depth of these slits 
is equal to the thickness of the corrugated web 3 as defined 
by the height of the flutes. In other words, the slits ex 
tend completely through the corrugated web 3 and stop 
short of penetrating the facing web 4. 

In production, the slits 5 are readily formed in the 
corrugated sub-member as the latter moves along a path 
extending transversely to the corrugations. As shown in 
FIG. 1, the corrugated sub-member is fed from a supply 
6 past a guide roll 7 and around the curved surface of a 
rotating support drum 8. In being fed around this drum, 
the corrugated sub-member is bent about an axis extending 
parallel to its corrugations with exposed flutes facing 
outwardly of the curved path. Cooperating with this sup 
port drum 8 are a plurality of saw blades 9 suitably 
mounted for adjustment toward and away from the Sup 
port drum 8. The number of saw blades provided will 
correspond to the number of slits to be cut into the cor 
rugated sub-member. In a typical construction where the 
corrugated sub-member is six feet in width, enough blades 
may be provided for cutting slits at one half inch inter 
vals. 

For forming the reinforcing strips 2, a supply of rein 
forcing web material 10 is provided. This web material is 
unwound from its supply and fed through a suitable slitter 
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4. 
mechanism shown at 11. This mechanism cuts the web 
into individual strips of the desired width. Generally, the 
width of the strips will be equal to or slightly less than 
the depth of the slits 5 cut into the corrugated sub-mem 
ber. A width equal to the depth of the slits will be used 
where maximum strength is desired and a width less than 
the depth of the slits will be used where the board is to be 
provided with more of a cushioning characteristic. Pref 
erably, the thickness of the strips will equal the width of 
the slits so that is can be secured therein by friction. 

After the web material 10 is slit into the individual 
strips 2, these strips are fed through guide members 12 
and 13 which together turn the individual strip into a 
vertical orientation and space them apart by a distance 
corresponding to the spacing of the slits 5 in the cor 
rugated sub-member. The guide member 12 assures that 
the strips will stay properly aligned with the knives of 
the slitter mechanism at the outlet thereof. After the strips 
are turned and spaced, they are fed through an adhesive 
applicator 14. The applicator is filled with adhesive so 
that the strips are submerged in the adhesive as they pass 
through the applicator. Thus, adhesive is applied to both 
surfaces and the edges of the strips. 
When the strips pass through the adhesive applicator, 

they are turned back into a horizontal plane; and for final 
ly aligning them with the slits in the corrugated sub 
member, a turning guide 15 is provided. As shown in 
FIGS. 9 and 10, this guide comprises a plurality of tube 
members 15 through which the strips 2 are fed. The tubes 
each have a restricted outlet 16 arranged in a vertical 
plane; and as shown in FIGS. 1 and 2, each outlet is 
closely aligned with an individual slit of the corrugated 
sub-member to assist in feeding the strips into the slits. 
A guide means in the form of a pressure roll 17 is 

disposed in cooperating relationship with the support drum 
8 and spaced therefrom by a distance substantially equal 
to the thickness of the corrugated member which is being 
formed. This pressure roll 17 serves to direct the individ 
ual strips 2 into the slits 5 of the corrugated sub-member 
and also serves to feed the resulting structure forwardly 
to a position where it may be collected. In the case 
where a second facing web such as shown at 18 is to be 
included in the corrugated member, the pressure roll 17 
also serves to press this web against the exposed flutes of 
the corrugated sub-member. As shown in FIG. 1, the sec 
ond facing web 18 may be fed from a suitable supply 19 
and through an adhesive applicator mechanism 20 where 
a coating of adhesive is applied to its undersurface. 

In the apparatus shown in FIG. 1, the adhesive ap 
plicator 14 is included for applying adhesive to the in 
dividual reinforcing strips. Since, however, the strips are 
preferably formed from a sheet material having a thick 
ness equal to the width of the slits cut into the cor 
rugated sub-member, it is not essential that they be se 
cured to the sub-member by adhesive. It is sufficient to 
simply rely on the friction fit of the strips within the 
slits; and this is especially so in the double faced con 
struction of the invention where the two facing webs en 
close the strips. As will be seen from FIG. 1, the rein 
forcing strips 2, once inserted into the slits of the cor 
rugated sub-member, will be held there without further 
attention. With a single face construction, it would be 
more desirable to use adhesive to secure the strips since 
they are more subject to being removed from the slits 
during handling. 
An adhesive connection of the strips in the slits of the 

sub-member may also be desirable where the curved 
construction shown in FIG. 8 is to be formed. Here, the 
reinforced member as it exits from the forming appara 
tus at the location 21 is cut to an appropriate length which 
is then curved about an axis extending parallel to the 
corrugations to form the tubular or cylindrical structure. 
In bending the member in this manner, it is necessary 
that the reinforcing strips be bent on their edge. It has 
been found that these strips inherently have some degree 
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of resiliency permitting an amount of bending sufficient 
to form the cylindrical shape shown in FIG. 8. However, 
the bending of the strips is facilitated where they are coat 
ed with adhesive. The moisture in the adhesive softens 
them and makes them more adaptable to bending. The 
adhesive also acts to assist in holding the cylindrical form 
of the structure shown in FIG. 8 after the adhesive has 
Set. 
As indicated above, the width of the reinforcing strips 

in the reinforced member of the present invention may 
be either equal to or less than the depth of the slits in 
the sub-member. Where it is desirable to provide a cor 
rugated member of maximum strength, the width of the 
strips would be made equal to the depth of the slits as 
shown in FIGS. 3 and 4. Here, the strips would im 
mediately act to resist any crushing forces applied to the 
opposed surface of the board member. 
Where, on the other hand, it is desired to provide a 

construction which has more of a cushioning affect, the 
strips are oriented in a floating manner between the fac 
ing webs as shown in FIG. 5 of the drawings. Here the 
strips are positioned in spaced relationship to the facing 
Web 4 and to the crest surfaces of the flutes of the cor 
rugated web 3. The floating strips may be held in this 
position by friction alone or by adhesive, as desired. With 
this construction, an initial flattening of the corrugated 
board will be permitted until the caliper of the board 
has been reduced to the width of the reinforcing strips. 
At this point, the board will provide an increase resistance 
to further crushing. 
As shown in the double faced structure of FIG. 6, posi 

tioning of the strips in spaced relationship to the opposed 
facing webs may be provided by cutting the slits in the 
corrugated web 3 of the sub-member to a depth less than 
the thickness of the corrugated web. The bottom of these 
slits as they pass through the corrugated web would then 
provide a support for the strips being inserted. 

Although in the presently preferred embodiments of 
the reinforced corrugated members of the present inven 
tion, the reinforcing strips are disposed at equally spaced 
intervals across the board, variations of this design may 
be made without departing from the scope of the inven 
tion. For example, the reinforcing strips may be inserted 
in one board in one particular pattern. A second board 
may then be provided with reinforcing strips offset in 
position relative to the positioning of the strips in the first 
board. These two boards may then be combined to pro 
duce multiple wall assembly such as shown in FIG. 7. 
The reinforcing strips not only produce a stronger 

board member; but also function to seal the corrugations 
at the edges of the board. If desired, the reinforcing strips 
may be inserted along only the edges of the board. In 
either case, the board is admirably suited for filling with 
insulating or soundproofing material. 
For varying the effect of the reinforcing strips, their 

caliper may be changed. Thicker strips provide more 
rigidity. Also, other materials such as plastics, wood, met 
al, and Woven fibrous materials may be used for produc 
ing particular results. 

I claim: 
1. A reinforced corrugated member comprising: 
(a) a single corrugated sub-member, said sub-member 

including: 
(1) a corrugated web, and 
(2) a facing web united to one side of said cor 

rugated web; 
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(b) a plurality of slits in the exposed flutes of said cor 

rugated sub-member extending in spaced rows and 
at right angles to the corrugations thereof, said slits 
having a depth equal to the thickness of the cor 
rugated web as defined by the height of the flutes; 
and 

(c) a plurality of strips of material each of which has 
a thickness and width no greater than the width and 
depth, respectively, of the slits in said corrugated 
sub-member and each of which is secured on edge in 
separate ones of said slits. 

2. The reinforced corrugated member according to 
claim 1 wherein: 

(a) said strips are adhesively secured in the slits of the 
corrugated sub-member. 

3. The reinforced corrugated member according to 
claim 1 wherein: 

(a) the corrugated sub-member, with the strips posi 
tioned in the slits thereof, is disposed in curved re 
lationship about an axis extending parallel to said 
corrugations. 

4. The reinforced corrugated member according to 
claim 1 wherein: 

(a) said strips are of a thickness substantially equal 
to the width of the slits in said corrugated sub-mem 
ber and of a width less than the depth of said slits; 
and 

(b) said strips are positioned in the separate slits in 
spaced relationship to the facing web of the cor 
rugated sub-member. 

5. The reinforced corrugated member according to 
claim 4 wherein: 

(a) said strips are also positioned in the separate slits 
in spaced relationship to the exposed crest surfaces 
of said flutes. 

6. The reinforced corrugated member according to 
claim 1 wherein: 

(a) said strips are of a thickness and width substan 
tially equal to the width and depth, respectively, of 
the slits in said corrugated sub-member. 

7. The reinforced corrugated member according to 
claim 1 further including: 

(a) a facing web united to the other side of the cor 
rugated web of the sub-member. 

8. The reinforced corrugated member according to 
claim 7 wherein: 

(a) said strips are positioned in the separate slits in 
spaced relationship between said facing webs. 
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