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Ind., a corporation 

Application March 30, 1934, Serial No. 718,104 
19 Claims. 

This invention relates to a paper board and 
a container therefrom. 

Heretofore in the industry in the making of 
fibre board boxes, as distinguished from card 
board boxes, the boxes have been made usually 
from the single sheet of fiber board that is suit 
ably scored, slotted or slitted, and then bent and 
secured suitably for shipment in the flat for set 
ting up by the purchaser of the boxes, who uses 

10 boxes as a container for various articles of mer 
chandise and particularly for the shipment of 
canned goods and certain fragile articles. This 
board in the past has been either of one or two 
kinds--either a so-called solid fibre or pasted 
ply board or a corrugated board. 
The so-called pasted ply or solid fibre board 

consists of an inside and outside liner or ply of 
fairly good paper-that is, one having fairly good 
bending qualities and which has a reasonable 
Mullen and tear test. The intermediate portion 
consists of a solid sheet of a chip character that 
is run through a silicate bath and then the liners 
are applied, resulting in the solid fibre board 
which is then cut to length or size to form sheets 
which are subsequently scored, slotted and slitted 
to form the box blank or which blanks are formed 
directly from the sheet as it is manufactured in 
a so-called continuous production process. 
The railroad classifications specify that in addi 

tion to the Mullen test requirement, which is a 
'pop' test, that this solid fibre board be run to 
certain minimum thicknesses, depending upon 
the Mullen test and certain other requirements. 

15 

This is to insure sufficient strength in the entire 
board. 
The corrugated board consists of an inside 

liner, an outside liner, and between the same is 
positioned an intermediate portion consisting of 
a corrugated sheet which, as will be perfectly 
evident, is arranged to provide maximum resist 
ance in deformation in one direction with refer 
ence to the direction of corrigating and which of 
necessity, offers minimum resistance to deforma 
tion in a transverse direction and offensisterne 

45 diate resistance to deformation in any direction 
intermediate the two last mentioned. 
The present invention, therefore is directed 

to the formation of a container in substantially 
the same manner as is now conventionally en 

50 ployed but having certain novel features which 
may be briefly stamarized as follows:- 
When the intermediate portion of the board, 

hereinafter to be set forth more fully is u d 
and is of the specific character set forth as 'in 

55 dented there results a board which as sui 

35 

(CL 229-35) 
stantially uniform resistance in all directions as 
distinguished from one direction resistance of 
the corrugated board. There also results a sav 
ing in this respect, that in this indented portion 
of the ultimate board, if formed from premade 5 
board which consists of a flat sheet of finished 
paper, the area of the finished indented board 
is substantially equal to the area of the initial 
smooth board or finished sheet utilized, which, 
as will be most obvious, is not the case when a 
corrugated board is employed for the reason that 
the act of corrugating results in the corrugated 
sheet with respect to its overall length in the 
direction of the corrugating, being approximately 
two-thirds or thereabouts of the initial board or 
sheet utilized. As set forthin the co-pending ap 
plication, Seria No. 694,782, fled October 23, 
1933, so-called dry indenting or indenting of flat 
finished board is disclosed. 
The so-called "wet-process” of indenting pro 

duces a board which is subject to the objections 
mentioned in said copending application. How 
ever, certain phases of the present invention are 
not restricted to the formation of the indented 
board by the process set forth and claimed in the 
co-pending application last mentioned, but apply 
as well to the use of indented board formed by 
the so-called "wet-process' described therein. 
The advantage of using dry indented board is 

that relatively deep indentations can beformed in 
the board and that the intermediate portion be 
tween the iners may be built up of one or more 
plies of this indented board sufficient to provide 
the desired thickness in the board so that the 
desired thickness can be obtained for the various 
container requirements. In other words, there 
results a board of substantially the same thick 
ness and strength as the solid fibre boardi and as 
distinguished from the corrugated board utilizes 
but approximately two-thirds in area of the orig 
inally necessary, intermediate layer forming flat 
sheet material and also provides uniform stress 
accommodation in a directions. This results in 
a very materia decrease in weight in both comi 
parisons, which results obviously in a materia 
reduction in the cost of production by reason of 
reduction in cost of raw material artisecondly, in 
the reduction in transportation charges which are 
based upon weight. 
Another orject of the invention is to provide a 30 

container, if and when desired, with an interior 
iner which is of an indented character. Ehe pur 
chaser, if he intends to ship called goods, can 
utilize this 'container with Feasonable assurance 
that if any deformation in shipment occurs in the SS 
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container, it will not permit the several cans in 
the box to have very much freedom. This free 
dom is highly objectionable because if a corru 
gated board box is employed, the corrugations, 
as stated, may be crushed more readily in a direc 
tion transverse to the direction of strength. This 
crushing provides considerable additional room in 
the container so that the cans can move to and 
fro during shipment, resulting in damage to the 
Cans, resulting in "leakers,' as well as damage to 
the labels. With a solid ply board box, the cans 
rub against each other and any deformation from 
the exterior will be immediately transmitted to 
the can immediately adjacent the interior. Fur 
thermore, the cans, since the board is smooth, 
rub one against the other, resulting in displace 
ment or rubbing of the label. Pyramiding of cans 
also brings unusual strains or stresses against 
the end and side walls which are most effectively 
accommodated by the present invention and not 
So effectively accommodated by Smooth lined or 
COrrugated board containers. 
The present invention by providing an indented 

liner for a container does two things. First, it 
provides a cushion which will absorb external 
forces applied to the carton or container, and Sec 
Ond, and more important, the interior liner will 
nest, or lock, as it were, the chimes of the cans SO 
that if there are two layers of cans, the bottom 
Will nest the lower chines of the lower layer and 
the top will nest the upper chimes of the upper 
layer, thereby holding the cans against displace 
ment or movement in the container. If more 
than one layer is to be packed, thin spacing boards 
may be utilized which could have indentations 
upon one or both sides and thus the adjacent 
chimes of the adjacent superposed cans would 
also be nested by said indented board. 
The present invention, therefore, is directed to 

two phases-first, a paper board container having 
an indented inner lining and Second, a paper 
board container having an indented intermediate 
ply portion of the desired thickness. It Will also 
be obvious that a container embodying both fea 
tures last mentioned may be employed, if and 
when desired, and it will also be obvious that if 
and when desired, instead of the container hav 
ing a smooth exterior, it may, instead be provided 
with an indented exterior so that the adjacent 
cartons in shipment will more or less interlock to 
gether and prevent their relative weaving, shift 
ing, or side-to-side movement and will also pro 
vide additional cushioning. 
A similar "locking' advantage of an inner in 

dented lined container is provided for glassWare 
and other products of a fragile nature. The usual 
partitions in the present instance, as well as the 
articles, are locked in ideal position against dis 
placement by the indented inner liner of the top 
and bottom of containers, also cushioned against 
side and end wall shocks and the indented parti 
tions maintain the ideal original arrangement and 
formation of contents. 

... the full nature of the invention will be under 
stood from the accompanying drawings and the 
following description and claims:- 

In the drawings, Fig. 1 is a central Sectional 
view of a plurality of superposed containers, each 
containing a plurality of layers of cans and hav 
ing an indented exterior, an indented interior and 
indented Spacer. 

Fig. 2 is an enlarged transverse sectional view 
of a corrugated board provided with single in 
dented and Smooth liners. 

2,129,488 
board having a smooth liner, a double indented 
intermediate portion and a single indented ex 
posed liner. 

Fig. 4 is a similar view of a board wherein an 
intermediate flat ply is interposed between the 
double indented intermediate portion and the 
single indented exposed liner. 

Fig. 5 is a view similar to Fig. 2 with the addi 
tion of a flat ply between the corrugated board 
portion and the single indented liner. 

Fig. 6 is a similar view of an indented board 
showing single indented liners upon both sides of 
a corrugated intermediate portion and with 
smooth plies interposed therebetween. 

Fig. 7 is a similar view of a multiply indented 
board, wherein the two exposed liners are of single 
indented character and the intermediate portion 
is a double indented ply with tWO Smooth inter 
mediate plies. 

Fig. 8 is a view similar to Fig. 7 but illustrates 
the employment of a plurality of double indented 
sheets to comprise the intermediate portion be 
tween two exposed indented liners, although the 
smooth plies are omitted. . 

Fig. 9 is an enlarged central sectional view 
through one end of a can and the associated 
board, showing the chime interlocking with the 
indentation or embOSSment. 

Figs. 10 to 16, inclusive, are views similar to 
Fig. 1 with parts broken away, the container in 
each figure including the board illustrated in 
Figs. 2 to 8, inclusive, respectively. 

Railroad specifications covering shipping Con 
tainers specify that some of the so-called solid 
fibre containers for a certain dimension limit and 
gross weight limit be built with board 060' in 
thickness and withstand 175 lbs. Mullen test, and 
that a container of a similar character for larger 
dimension limits and higher weight limits be 
made of board with a caliper or thickness of 
080' and withstand 200 lbs. Mullen test. By 
using materials having a higher Mullen or tear 
test per point of caliper than is usually found 
in solid fibre board, there can be produced by 
this invention a board for shipping containers 
having a caliper or thickness equal to the two 
above-mentioned calipers, or any other given cal 
iper, that will obtain an equal Mullen test and 
equal carrying capacity, with considerably less 
weight of board and, consequently, at a lower cost 
of material. 
Now this dual advantage is not so pronounced 

with respect to the present invention when COm 
pared with corrugated board. As compared with 
corrugated board, as hereinbefore set forth, the 
advantage consists in providing a board that is 
uniformly and equally in two transverse direc 
tions adapted to accommodate the stress. Fur 
thermore, the mere act of corrugating necessi 
tates the use of approximately one-half more 
material than is necessary to produce the same 
intermediate ply, or plies, when formed of in 
dented board and of substantially the Sam 
thickness. 

In the drawings, O indicates a side wall, 

a top of a container in which is mounted two 
layers of cans 4 with an intermediate spacer 
f5 of indented character, the cans having the 
chimes "f 6 that nest in the indented interior 
and indented spacers or partitions 5. Herein 
also, the exterior of the board forming the con 
tainer is indented as at 8. This form of board 

Fig. 3 is a view similar to Fig. 2, illustrating a is illustrated more particularly in either Figs. 6, 
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7 or 8, to which reference will-be had more fully 
hereinafter. 
As hereinbefore set forth, it requires to make 

a corrugated sheet 12' in length and of uniform 
width, a flat sheet of approximately 18' in length 
and of the same width. There is thus a shrink 
age, as it were, of approximately thirty-three per 
cent. 
As set forth in the co-pending application a 

flat sheet 12' in length and of the desired width, 
will produce an indented sheet 12' in length and 
of the same width, thereby effecting a saving of 
approximately thirty-three percent for approxi 
mately the same volume of board with the added 
advantage of uniform resistance to stress or 
cushioning in all directions; whereas, the corru 
gated structure, before mentioned, has maximum 
resistance in one direction, minimum resistance 
in a transverse direction and varying degrees of 
resistance therebetween in intermediate direc 
tions. - 
As shown in Fig. 1, the chimes of the can 

nest in the indented interior or liner and thus 
prevent displacement of the can in the carton. 
Likewise, the exterior liner 8 permits adjacent 
containers to relatively interlock One With the 
other and prevents relative displacement there 
between. All of this is an advantage in the ship 
ment of canned goods, since it prevents undue 
wear on the labels of the cans and also reduces 
to a minimum what is known as "leakers.' As 
before set forth, a board of this character, when 
subjected to external strains or stresses, crushes 
in a localized portion and the same is absorbed 
in the board and is not transmitted to the cans 
in the container, as, obtains with the solid board 
container. 
The present container also has the advantage 

the corrugated container has, that it is of lighter 
Weight than the Solid board for an equal strength 
and volume. 
- In Figs. 2 to 9 various forms of this board are 

illustrated. In Fig. 2, 20 illustrates a flat liner 
forming the exterior of a smooth container. The 
intermediate layer is illustrated as one ply of 
corrugated board 2 and a third layer is the single 
indented layer or 'ply 22. This ply forms the 
interior of the box. By the words. “indented 

50 
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board' is meant board which is either embossed 
on one side or embossed on both sides and in 
cludes said embossments or indentations. 

In Fig. 3 there is illustrated a flat liner 30, a 
double indented intermediate ply 3 and a single 
indented exposed ply 32. This distinguishes from 
the form shown in Fig.2 by the substitution of 

In Fig. 4 there is illustrated another form of 
board, wherein 40 indicates a flat, liner, 4 a. 
double indented intermediate ply, 42 a flat liner 
and 43 a single indented exposed liner. 
In Fig. 5, 50 indicates a flat liner, 5 a corru 

gated intermediate ply, 52 a flat sheet and 53 a. 
single indented ply. 
In Fig. 6; there is illustrated the board having 

an outer indented ply 60, an intermediate cor 
rugated portion 6, both suitably secured to a . . 
flat liner 62, and another indented liner 63 sepa-, 
rated from and secured to an intermediate liner 
64. Either one or both of the flat liners 62 and 
64 may be omitted. 

In the form of the invention shown in Fig. 7, 
70 indicates the indented exterior liner, 72 the 
indented interior liner, 7 an intermediate fiat 

75 
sheet, 73 a similar flat sheet, the two flat sheets 
being spaced apart by a double indented ply 74. 

In Fig. 8 there is shown a slightly modified form 
of the invention, wherein 80 represents the in-1 
dented exterior liner, 82 the indented interior 
liner, and 83 and 84 double indented plies that 
are suitably Secured together and secured to the 3 
single indented liners. g 
In each form of the invention illustrated in 

Figs. 2 to 8 inclusive, it is to be noted there is 
provided one exposed face of an indented charac 
ter and in the forms of the invention illustrated 10 
in Figs. 6 to 8, inclusive, there is illustrated a 
board having two exposed indented faces. When 
ever desired, additional indented liners may be 
nestingly associated as well. 

Figs. 10 to 16, inclusive, illustrate the board 15 
shown in Figs. 2 to 8, inclusive, respectively, in 
container or carton formation with two tiers of 
cans in the carton. 
In Fig. 10, numerals of the two hundred series 

indicate parts similarly numbered in Fig. 1 for 20 
the carton and cans and similar portions of the 
board arranged in carton formation bear numer 
als of the two hundred series similar to the nu 
nerals applied to similar portions of the board 
applied to Fig. 2. 25 
In Fig. 11, numerals of the three hundred series 

indicate parts similarly numbered in Fig. 1 for 
the carton and cans and similar portions of the 
board arranged in carton formation bear numer 
als of the three hundred series. similar to the 30 
numerals applied to similar portions of the board 
applied to Fig. 3. 
In Fig. 12, numerals of the four hundred series 

indicate parts similarly numbered in Fig. 1 for 
the carton and cans and similar portions of the 35 
board arranged in carton formation bear numer 
als of the four hundred series similar to the nu 
merals applied to similar portions of the board 
applied to Fig. 4. 
In Fig. 13 numerals of the five hundred series 40 

indicate parts similarly numbered in Fig. 1 for 
the carton and cans and similar portions of the 
board arranged in carton formation bear numer 
als of the five hundred series similar to the nu 
merals applied to similar portions of the board 45 
applied to Fig. 5. 

In Fig. 14 numerals of the six hundred series 
indicate parts similarly numbered in Fig, 1 for 
the carton and cans and similar portions of the 
board arranged in carton formation bear numer- 50 
als of the six hundred series similar to the nu 
merals applied to similar portions of the board 
applied to Fig. 6. 
In Fig. 15 numerals of the seven hundred series 

indicate parts similarly numbered in Fig. 1 for 55 
the carton and cans and similar portions of the 
board arranged in carton formation bear numer 
als of the seven hundred series similar to the nu 
merals applied to similar portions of the board 
applied to Fig. 7. . . . . . . . . . . 60 
In Fig. 16 numerals of the eight hundred series. . 

indicate parts similarly numbered in Fig. 1 for 
the carton and cans and similar portions of the 
board arranged in carton formation bear numer 
als of the eight hundred series similar to the nu- 65. 
applied to Fig. 8. . . m 
merals applied to similar portions of the board 
In each of the forms of the invention shown. 

in Figs. 10 to 16, inclusive, the inner liner is of 
indented character and the functional feature 70' 
thereof has been heretofore set forth with refer 
ence to the form of the invention shown in Fig.1. 
The forms of the invention shown in Figs. 10 

to 13, inclusive, differ from the form of the inven 
tion shown in Fig. 1 in that the outside of the 75 
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carton is of smooth finish, whereas the forms of 
the invention shown in Figs. 14 to 16, inclusive, 
differ therefrom and are similar to the form of, 
the invention shown in Fig. 1 in that the outside 
surface is of roughened or indented character. 
While it will be obvious that various forms of 

the invention may be built up comprising flat 
sheets, an intermediate cushion layer, and one 
or more exposed indented layers, and the inter 
mediate cushion layer may be of single and/or 
double indented character or of corrugated char 
acter, and that in certain instances the flat sheet 
liner, ply, or plies, may be omitted, or more than 
one ply of indented inner or outer liners may be 
used, all of these variations, however, are con 
sidered to be within the broad scope of this inven 
tion, reference being had to the appended claims. 
It is to be understood the Several illustrations 
herein before specifically mentioned, are merely 
illustrative in character and are not restrictive 
in character. 
The terminology "unit weight' and 

strength' used in the claims refers to the actual 
weight in pounds or ounces per unit of area usu 
ally selected for test purposes and the actual 
strength per similar unit of area as used in the 
paper board industry. 
The invention claimed is:- y 
1. A paper board container including side and 

end walls and a top and a bottom, all formed 
from paper board material in sheet form includ-, 
ing an exterior smooth liner and an innermost 
indented liner having indentations substantially 
throughout the entire area thereof, each inden 
tation being materially less in area than the 
cross-sectional area of a chime-ended can in the 
container, and spaced apart sufficiently to nest a 
portion of the chime therebetween, the inden 
tations of the innermost indented liner being 
adapted to engage adjacent chime ends of a plu 
rality of adjacent cans to lock said cans against 
displacement when packaged in said container 
irrespective of the indentation outline. 

2. A paper board container including side and 
end walls and a top and a bottom, all formed 
from paper board material in sheet form includ 
ing an exterior smooth liner, an intermediate 
corrugated portion, and an innermost indented 
liner having indentations substantially through 
out the entire area thereof, each indentation be 
ing materially less in area than the cross-sectional 
area of a chime-ended can in the container, and 
spaced apart sufficiently to nest a portion of the 
chine therebetween, the indentations of the in 
nermost indented liner being adapted to engage 
adjacent chime ends of a plurality of adjacent 
cans to lock said cans against displacement when 
packaged in said container irrespective of the 
indentation outline. . . 
. 3. A paper board container having board there 
in with a unit strength at least equal to that of 
a solid fibre paper board container wherein the 
solid fibre board is substantially of equal thick 
ness, comprising paper board material in sheet 
form arranged in container formation and in 
cluding an outer smooth liner or ply, an inner 
indented liner or ply, and an intermediate uni 
tary non-fat, non-solid ply portion secured to 
both liners and forming therewith a paper board 

O 

s 

of materially less unit weight than the unit 
weight of solid fibre board having substantially 
the same thickness. 

4. A device as defined by claim 3, characterized 
by the intermediate non-flat, non-solid ply por 
tion comprising an indented sheet, the indenta 

'hit . 
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tions projecting therefrom the desired amount to 
form a board of the desired thickness and from 
a sheet of finished paper board stock substan 
tially equal in area to the indented sheet. 

5. A device as defined by claim 1, characterized 
by the sheet of paper board having an outermost 
and exposed indented liner secured to the smooth 
tier. 

6. A device as defined by claim 2, characterized 
by the sheet of paper board having an outermost 
and exposed indented liner Secured to the Smooth 
liner. 

7. A device as defined by claim 1, characterized 
by the addition of a non-flat liner between the 
Smooth liner and the inside indented liner. 

8. A device as defined by claim 1, characterized 
by the addition of indented material between the 
indented liner and smooth liner. 

9. A device as defined by claim 1, characterized 
by the sheet of paper board having an outermost 
and exposed indented liner secured to the smooth 
liner and by the further addition of a non-flat 
layer between the smooth liner and the inside 
indented liner. 

10. A device as defined by claim 1, character 
ized by the sheet of paper board having an outer 
most and exposed indented liner secured to the 
Smooth liner and by the further addition of in 
dented material between the indented liner and 
the Smooth liner. 

11. A paper board container, including side and 
end walls and a top and a bottom all formed from 
a sheet of paper board including a non-flat exte 
rior layer, a non-flat intermediate layer and an 
innermost indented liner having indentations 
substantially throughout the area, thereof, each. 
indentation being materially less in area than the 
cross-sectional area of a chime-ended can in the 
container and spaced apart sufficiently to nest a 
portion of the chime therebetween, said indented 
portion being adapted to engage adjacent chime 
ends of a plurality of adjacent cans to lock said 
cans against displacement when packaged in said 
container irrespective of the indentation outline. 

12. A device as defined by clain 11, character 
ized by the intermediate, non-flat layer being of 
corrugated character. 

13. A device as defined by claim 11, character 
ized by the intermediate layer being of double 
indented character. 

14. A device as defined by claim 11, character 
ized by the intermediate layer including a plural 
ity of indented layers. 

15. A device as defined by claim 11, character 
ized by the intermediate, non-flat layer being of 
corrugated character, and the addition of a flat 
liner interposed between the intermediate corru 
gated layer and the indented innermost inside 
liner. - 

16. A device as defined by claim 11, character 
ized by the intermediate layer being of double 
indented character, and the addition of a flat 
liner interposed between the intermediate, double 
indented layer and the indented innermost inside 
liner. w 

17. A paper board container normally more re 
sistant to transverse crushing at the edge than 
a corrugated board container at the edge parallel 
to the corrugation, comprising a sheet of paper 

, board stock arranged in container formation and 
including an outer liner, an inner liner, and an 
intermediate non-flat, non-solid unitary ply por 
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tion secured to both liners and of indented char 
acter insuring uniform resistance to localized 
Crushing in Substantially all directions, Said inter 
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mediate ply portion including a plurality of in 
dented plies operatively secured together. 

18. A paper board container normally more re 
sistant to transverse crushing at the edge than 
a corrugated board container at the edge parallel 
to the-corrugation, comprising a sheet of paper 
board stock arranged in container formation and 
including an outer liner, an inner liner, and an . 
intermediate non-flat, non-solid unitary ply por 
tion Secured to both liners and of indented chair 
acter insuring uniform resistance to localized 
crushing in substantially all directions, said inter 
mediate ply portion including a plurality of in 
dented plies, and one of said liners being of in 
dented character, the indented intermediate plies 
being secured together. 

5 
19. A paper board container normally more re 

sistant to transverse crushing at the edge than 
a corrugated board container at the edge parallel 
to the corrugation, comprising a sheet of paper 
board stock arranged in container formation and 
including an outer liner, an inner liner, and an 
intermediate non-flat, non-solid unitary ply por 
tion secured to both liners and of indented char 
acter insuring uniform resistance to localized 
crushing in Substantially all directions, said in 
termediate ply portion including a plurality of 
indented plies, and said liners each being of in 
dented character, the indented intermediate plies 
being secured together. 

GEORGE E. BOMBERGER. 
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