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United States Patent Off 

3,098,600 
CARTON 

Albert W. Hagan, Stratford, Co., and Paul F. Simpson, 
Mechanicsburg, Pa., assignors to Roy S. Sanford & 
Company, Oxford, Conia, a partnership 

Filed Aug. 24, 1961, Ser. No. 133,706 
5 Cais. (C. 229-37) 

This invention relates to cartons of paperboard and 
other sheet materials suitable for the formation of cartons 
having foldable end flaps, and particularly to a novel 
sift-proof construction for a carton of the above type. 
One of the objects of the present invention is to pro 

vide a novel paperboard carton blank which is readily 
adapted for quick and efficient sealing, the construction 
being Such that complete sealing of all pin holes and 
cracks is achieved, thus providing a container having 
end portions which are completely sift-proof when the 
carton is utilized for finely powdered materials such as 
flour, for example. 
Another object of the invention is the provision of a 

carton construction so constituted as to eliminate the 
need for inner bags or overwraps commonly utilized 
for the purpose of preventing sifting of the powdered 
contents. 
A further object of the invention is to provide a sift 

proof carton of polygonal cross-section formed from a 
single piece of low cost material such as paperboard. 

Still another object of the invention is to provide a one 
piece carton blank scored to permit folding in such a 
manner as to permit efficient and positive sealing of 
the end flaps under relatively low pressure. 
A still further object of the invention is to provide a 

sift-proof carton of paperboard or the like, so constructed 
as to effectively seal the corners against leakage of the 
contents without relying on adhesive to close the pin 
holes which are commonly formed at the corners in car 
tons of this general type. 

In the manufacture of paperboard cartons of this gen 
eral type, it is not too difficult to properly seal one end 
of the carton, since when the first end is sealed, the 
end flaps can be held together under high pressure, a 
mandrel being inserted in the carton to support the flaps 
on one side, and a pressure plate being placed against 
the flaps on the outside thereof in order to properly 
seal the flaps. Difficulty is experienced, however, in 
sealing the other end of the carton after it has been 
filled, and it is further an important object of the inven 
tion to overcome this difficulty and to provide a con 
struction wherein the end of the carton which is sealed 
after filling of the carton can be made sift-proof with 
very little pressure being applied to the folded end flaps 
which close the end of the carton. 
A still further object of the invention is to provide a 

new and novel corner construction for a carton. 
Yet another object of the invention is to provide a 

corner construction for a paperboard carton which will 
stand rough handling without causing the corners of the 
carton to leak. 

Another object of the invention is a provision of a 
carton blank so constituted as to permit folding and 
side seaming the carton blanks to form flat shells which 
may be shipped from the carton plant to the packaging 
plant in a flat condition. 

Still another object of the invention is the provision 
of a carton blank so constituted as to permit the forma 
tion of the blank into a carton tube of polygonal cross 
section whereby the foldable end flaps of the carton tube 
can be folded outward at substantially 90 to the corre 
sponding sidewalls of the carton in such a manner that 
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2 
the foldable end flaps with conventional glue applying 
equipment. 
A further object of the invention is the provision of 

a carton blank so constituted as to permit formation of 
the blank into a finished carton on equipment which is 
now available at packaging plants. 
These and other objects and novel features of the 

invention will appear more fully hereinafter from the 
following detailed description when taken in connection 
with the accompanying drawings, wherein one embodi 
ment of the invention is illustrated. It is to be expressly 
understood, however, that the drawings are utilized for 
purposes of illustration only, and are not to be taken 
as a definition of the limits of the invention, reference 
being had for this purpose to the appended claims. 

In the drawings wherein similar reference characters 
refer to similar parts throughout the several views: 

FIG. 1 is a plan view of a blank adapted to be formed 
into a carton of the above type; 

FIG. 2 is a perspective view of a carton tube formed 
from the blank of FIG. 1; 

FIG. 3 is a perspective view of a completed carton 
formed from the tube of FIG. 2; 

FIG. 4 is an enlarged fragmentary perspective view 
of one corner of a carton during one stage of the end 
sealing operation; 

FIG. 5 is a sectional view of the corner of FIG. 4 
taken along line 5-5 of that view; 

FIG. 6 is a perspective view of one corner of a com 
pleted carton; 

FIG. 7 is a sectional view of the corner shown in 
FIG. 6 taken along line 7-7 of that view, and 

FIG. 8 is a perspective view of a mandrel and pressure 
pads which may be utilized in the formation of the 
carton. 
The present invention is particularly directed to a car 

ton construction which is economical in the use of paper 
board, which can be readily fabricated, and which does 
not require complicated folding mechanism in order to 
produce a sift-proof carton. In this connection, it should 
be noted that the corners of a conventional carton of 
the type utilized for the packaging of flour, cake mixes 
or the like, form a very rigid structure, and that in the 
event the carton is dropped on the floor and hits on a 
corner, the carton is generally damaged at the corner to 
such an extent as to rupture the paperboard and cause 
serious sifting of the contents. In the event an overwrap 
is used, this is generally ruptured at the corner, and since 
the carton itself is not sift-proof at the corner, leakage 
occurs. It is well known that such cartons receive 
rather rough handling in chain grovery stores and the 
like, and consequently the loss due to damaged cartons 
is quite high. 
The carton of the present invention has a corner con 

struction which overcomes these difficulties, since the 
corner is not rigid in the sense that the corners of a 
conventional carton are rigid, and while crushing of the 
corners of the carton made in accordance with the in 
vention may occur due to dropping of the carton, and 
may change the appearance of the corner by crushing 
some of the paperboard, it does not cause leakage or 
sifting at the corners. Cartons of this construction 
have been dropped repeatedly from a height of two or 
three feet without causing sifting of the contents, the 
contents utilized in these tests being very finely divided 
flour. Explaining the matter in another way, it is pointed 
out that the rigid corner of the conventional carton 
buckles when dropped on the floor, thus rupturing the 
paperboard. The carton of the present invention is so 
constructed that the corners are buckled during manu 
facture of the carton so that further displacement can 
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occur during rough handling of the carton without ruptur 
ing the paperboard. 
Much of the carton machinery now in use as pack 

aging plants is so constituted as to require that the fold 
able end flaps on the carton be folded outward at substan 
tially 90° to the sidewalls of the carton in order to permit 
glue to be applied to the surface of the flaps, and the con 
struction set forth herein which permits such folding is 
particularly advantageous in this respect since conven 
tional gluing machinery can be used for this purpose. 
As heretofore indicated, the construction is also such as 
to permit the carton blanks to be folded and side seamed 
on machinery at the carton plant for shipment in a flat 
condition to the packaging plant, a procedure which is pre 
ferred by both the carton manufacturer and the packag 
ing plant in many instances. 

Referring more particularly to FIG. 1, the present in 
vention is illustrated therein as including a container 
blank 4, shown for convenience in description in a vertical 
position, and having adjoining vertical main sidewall pan 
els 5, 6, 7 and 8, and a vertical glue flap panel 9 adjoining 
the right side of the panel 8. At the upper end of the 
blank, there are corresponding foldable end flaps 10, 21, 
2, 13 and 14, the bottom end of the blank being provided 

with corresponding foldable end flaps 5, 6, 17, E8 and 
19. The foldable end flaps 10 and 12 and 15 and 7 are 
preferably much shorter than the width of wall panels 6 
and 8. The flaps 10 and 12 and 15 and 7 are minor 
flaps, and the others are major flaps, the latter having a 
length equal to the width of the sidewall panels 5 and 7. 
The upper foldable end flaps are separated as shown by 
cut lines 20, 21, 22 and 23, while the lower foldable end 
flaps are separated by cut lines 24, 25, 26 and 27. In 
order to permit folding of the blank to provide a shell 
or carton tube, the junction of the vertical panels is de 
fined by vertical score lines 28, 29, 30 and 31. When 
the blank is later folded, the surface shown in FIG. 1 
is on the inside of the carton. 
The junction of the sidewall panels with the upper fold 

able end flaps is defined by a horizontal score line 32, whiie 
the junction of the sidewall panels and the corresponding 
end flaps at the lower end of the blank is defined by a 
horizontal score line 33. Although the score lines be 
tween the sidewall panels are referred to as vertical lines, 
and the score lines at the junction of the sidewall panels 
and foldable end flaps are referred to as horizontal score 
lines, it is understood that these terms are used for con 
venience and clarity of description only, and that the 
carton blank may be otherwise oriented. 
As shown in the drawing, the cut lines separating the 

foldable end flaps extend from the outer edges of these 
flaps to the horizontal score line 32 at the upper end of 
the blank and to the horizontal score line 33 at the lower 
end of the blank, and that the vertical score lines between 
the sidewall panels preferably extend to the horizontal 
score lines at either end. The sidewall panels and glue 
flap panel are provided as shown with diverging score 
lines 34 and 35, these intersecting as shown on the verti 
cal score lines 28, 29, 30, and 31 and diverging therefrom, 
and preferably diverging at an obtuse included angle to 
intersect the adjacent horizontal score lines on the blank, 
the score lines 34 and 35 preferably being of equal length. 
The foldable end flaps are provided with converging score 
lines 36 and 37, the score lines 36 preferably being at an 
angle of 45 to the horizontal score line 32 and extending 
from the junction of the score lines 34 with the horizontal 
score line to the cut lines 20, 21, 22 and 23 respectively. 
In like manner, the score lines 37 are at an angle of 45 
to the horizontal score line 32, and extend from the inter 
section of the score lines 35 with the horizontal score line 
to the above cut lines. The score lines 36 and 37 form 
triangular panels 36a and 37a at the inner ends of the 
flaps. In addition to the foregoing, a triangular notch 
38 is provided on the left edge of the wall panel 5 at either 
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4. 
end, one side of the notch on the wall panel being defined 
by a cut line 39, this cut line having substantially the 
same length as the score lines 35, and having the same 
angle with respect to the horizontal score line 32. The 
other side of the notch is in alignment with the score 
lines 32 or 33 as the case may be. In addition to the 
foregoing, a score line 4{} is provided on the lower left 
hand corner of the foldable end fiap 10 and the upper left 
hand corner of flap 55, these score lines intersecting the 
horizontal score lines at the intersection of cut lines 39 with 
the horizontal score lines and extending to the left edge of 
the end flap at an angle of 45° to the horizontal score 
lines. 
The score lines 34, 35, 36, 37 and 40 at the lower end 

of the blank are preferably arranged in the same manner 
as those at the upper end of the blank. Also, the major 
end flaps and 3 and 26 and 13 are provided at their 
outer corners with 45 score lines 4, 42, 43, 44, 45, 46, 
47 and 48 as shown, these lines having the same length 
as the score lines 36 and 37. It should also be noted that 
on the glue flap panel, the horizontal score lines 32 and 
33 are extended to the right thereon beyond the intersec 
tion of the score lines 35 and 37 with the horizontal score 
lines. The score lines 49, 45, 42, 43, 44, 4S, 46, 47 and 
48 form triangular panels 46a, 41a, 42a, 43a, 44a, 45a, 
46a, 47a, and 48a at the corners of the end flaps. 

Although, as heretofore stated, the blank is shown with 
the vertical score lines extending from one horizontal 
score line to the other, it is pointed out that in certain 
instances it may be desirable to terminate these score lines 
at either end at the junction of the score lines 34 and 35. 
The arrangement shown, however, is the preferred form 
of the invention. Although the angles of the score lines 
34 and 35 is not critical, cartons were made wherein these 
lines had an angle of approximately 31 to the horizontal 
Score line, making the obtuse included angle between the 
two score lines 118. Utilizing these angles, the distance 
between the junction of score lines 34 and 36 on the 
one hand and score lines 35 and 37 on the other hand was 
approximately .625'. These dimensions and angles are 
not critical, however, and may be varied over a consider 
able range, depending to some extent on the thickness of 
the paperboard and the character of the material utilized. 
The finished appearance desired in the container also af 
fects the angles utilized and the variation from the 625' 
dimension which is desirable. In any case, however, it 
is pointed out that these angles and the dimension given 
are not to be considered as limiting of the invention. In 
addition, although the diverging and converging score 
lines, as well as the 45° score lines at the outer ends of 
the major flaps are shown as being straight lines, these 
lines can be curved slightly if desired. 
When the carton blank is folded to form a flat shell, 

and Subsequently a completed carton, it will be under 
stood that in forming the shell, the panel S will be folded 
about the vertical score line 30, and panel 5 will be folded 
about the vertical score line 28 with the inner surface at 
the edge of the panel 5 and at the edges of the foldable 
end flaps 10 and i5 respectively over-lapping the outer 
Surfaces of the glue flap panel 9 and the corresponding 
end flaps 14 and 9 and being adhesively secured thereto. 
This may be done on conventional machines available in 
present carton plants and the shell is then ready to ship in 
a flat condition to the packaging plant. When this is done, 
the edge 39 of the notch 38 substantially coincides with 
the score line 35 on the glue flap 9, while the other edge 
of the notch coincides with the horizontal score line 32 
on the glue flap panel. In like manner, the 45° score line 
49 on the flap 10 will substantially coincide with the 45° 
Score line 37 on the foldable end flap 14, the same being 
true at the lower end of the carton if this end is made in 
the same manner as the upper end. 

Following the formation of the flat shell, the shell is 
opened up to form a tube of rectangular cross-section as 
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shown in FIG. 2, and is placed on a mandrel 49, shown in 
FIG.8. The mandrel is provided on opposite sides thereof 
with the carton supports 56 and 51 which can grip the 
sides of the carton for purposes to be described herein 
after, and during the closing of the first end of the carton, 
these may be removed, and the carton so placed on the 
mandrel as to have the horizontal score line substantially 
coincide with edge 52 at the upper end of the mandrel. 
The end flaps at one end of the carton are then folded over 
in overlapping relationship and adhesively secured to 
gether by placing a pressure block 53 against the outer 
end flap, any suitable type of adhesive being used for this 
operation. In the preferred form of the invention, the 
flaps 10 and 12 are first folded inwardly onto the mandrel, 
and thereafter the flaps is and 13 are folded over these 
flaps. The lengths of the end flaps are so chosen that 
at least three of the end flaps overlap directly at the 
apex of each corner of the carton, and this condition is 
met if the major flaps are the same length as the width of 
sidewalls 5 and 7. 
At the end of the above operation, the corner construc 

tion is the same as that of a conventional carton, and ref 
erence is had to FIGS. 4, 5, 6 and 7 in connection with 
the further operations which take place in forming the 
carton corner in accordance with the principles of the 
invention, it being noted that the corner shown in the 
above views is the corner at the junction of the upper ends 
of Wall panels 7 and 8. The corner now appears as 
shown in FIGS. 4 and 5, the three end flaps 13, 11 and 12 
being in overlapping relationship at the apex of the corner 
as shown with the 45 score lines 37, 42 and 36 and 
the corresponding triangular panels 37a, 42a and 36a be 
ing substantially in register one above the other and de 
fining a triangular corner portion 54 at the upper end of 
the carton which is later depressed to form the sift-proof 
corner with the end flaps 3, 11 and 2 overlapping Sub 
stantially at the apex of the carton corner. It will be 
noted that the score lines 34 and 35 on the blank form 
sides of small triangular portions 55 and 56 on the 
walls of the blank, and these are shown in FIG. 4 at this 
stage of the carton formation. 

In order to complete the formation of the corners, the 
carton is then placed on mandrel 49 with the supports 59 
and 51 being secured to the mandrel in such a manner as 
to support the carton thereon with the horizontal score line 
a short distance above upper edge 52 of the mandrel. A 
second pressure plate 57 provided at each corner with 
wedge-shaped members 58, as shown in FIG. 8, is placed 
over the end of the carton and pressed downward, the 
members 58 serving to push the triangular corner portions 
54 of the carton end down about the 45 score lines to the 
approximate position shown in FIGS. 6 and 7. When this 
occurs the triangular panels 55 and 56 tend to buckle in 
wardly along score lines 34 and 35, these panels buckling 
to form adjacent generally triangular panels 59 and 60 and 
61 and 62 respectively, the panels 59 and 60 folding in 
wardly in generally overlapping relationship and the panels 
65 and 62 folding in like manner. This action causes the 
paperboard material to be crowded into the corners to 
effectively seal the pin holes, the depressed corner por 
tions 54 remaining depressed slightly below the plane 
of the major portion of the end flap 13 when the carton 
end is completed. In the event the minor end flaps i0 and 
12 and 15 and 17 are of the same length as the width of 
the sidewalls 6 and 8, the outer corners of these flaps are 
also provided with 45 score lines. 
The carton is then filled, and the end flaps at the other 

end of the carton are then folded over each other in like 
manner, pressed together with adhesive therebetween by 
pressure plate 53, after which the corner portions 54 are 
depressed by the operation of the pressure plate 57 and the 
projections 58 thereon. When the end flaps are pressed 
together by the pressure plate 53, the sidewalls are strong 
enough to permit sealing of the end flaps along their edges, 
the corners being sealed as heretofore described. It 
should be pointed out that during the corner depressing 
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operation, the notches 38 insure that during depression of 
the corner adjacent the side seam or glue flap, it is only 
necessary to buckle one layer of paperboard at each end of 
the blank, this layer being the triangular portion 56. 
From the foregoing, it will be apparent that the carton 

of the invention can be made on conventional machines 
with very little modification, can be side seamed on avail 
able gluing equipment, can be shipped either as a blank 
or as a flat side seamed shell, and that the end flaps can 
be folded outward from the walls for the application of 
glue without rupturing the paperboard, since the cut 
lines between the end flaps extend to the horizontal score 
lines 32 and 33. 
While the invention has been illustrated and described 

with considerable particularity, it will be understood by 
those skilled in the art that various changes may be made 
without departing from the spirit of the invention. Ref 
erence will therefore be had to the appended claims for 
a definition of the invention. 
What is claimed is: 
1. A one-piece blank for a sift-proof carton of rectangu 

lar cross section formed of sheet material, said blank in 
cluding four vertical sidewall panels joined along vertical 
score lines, a foldable end flap at the end of each sidewall 
panel, the end flaps being jointed to the sidewall panels 
along a horizontal score line and the two end flaps at the 
ends of two alternate sidewall panels having substantially 
the same length as the width of each of the other two wall 
panels, cut lines separating said end flaps and terminating 
substantially at said horizontal score line, diverging score 
lines on each adjacent pair of wall panels extending from 
a point on the vertical score line therebetween to the hori 
Zontal score line on either side of said vertical score line, 
converging score lines on the end flaps at the ends of said 
adjacent wall panels extending from the junctions of the 
diverging score lines with the horizontal score line to the 
cut line between said last named end flaps and being at 
an angle of 45° to the horizontal score, line, and diagonal 
score lines at the outer corners of each of said two end 
flaps extending from the cut lines at the edges of the flaps 
to the ends of the flaps at an angle of 45 to the cut lines, 
said diagonal score lines having substantially the same 
length as said converging score lines. 

2. A one-piece blank for a sift-proof carton as set forth 
in claim 1, wherein the included angle between said di 
verging score lines is an obtuse angle. 

3. A one-piece blank for a sift-proof container of rec 
tangular cross section formed of sheet material, said blank 
including four vertical sidewall panels joined along ver 
tical score lines and a vertical glue flap panel joined to 
the outer sidewall panel on one side of the blank along a 
vertical score line, foldable end flaps at the ends of the 
sidewall panels and glue flap panel joined to the corre 
sponding wall panels and glue flap panel along a horizon 
tal score line and separated by cut lines terminating at 
the horizontal score line, the end flaps at the ends of 
two alternate sidewall panels having substantially the 
same length as the width of each of the other two side 
wall panels, diverging score lines on each pair of ad 
jacent vertical panels extending from a common point on 
the vertical score line between the panels to the horizontal 
score line, converging score lines on the end flaps at the 
ends of said adjacent wall panels extending from the junc 
tions of said diverging score lines with the horizontal 
score line to the cut lines between said end flaps at an 
angle of 45 to the horizontal score line, diagonal score 
lines at the outer corners of the two end flaps at the 
ends of said two alternate wall panels, said last named 
score lines extending from the cut lines at the edges of 
said two end flaps to the ends thereof at an angle of 
45 to the cut line and having substantially the same 
lengths as said converging score lines, and a triangular 
shaped notch cut in the edge of the other outer sidewall 
panel on the other side of said blank, one side of said 
notch coinciding with said horizontal score line and the 
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other side extending from said horizontal score line to 
the edge of said other outer sidewall panel, said other 
side of the notch being defined by a cut line of substan 
tially the same length as said diverging score lines and 
having substantially the same angle to the horizontal 
score line as said diverging score lines. 

4. A sift-proof corner construction for a carton of rec 
tangular cross section formed from a one-piece blank 
of sheet material and having four sidewall panels dis 
posed at right angles to each other and end flaps at the 
ends of the sidewall panels folded in overlapping relation 
ship and adhesively secured together, said corner construc 
tion including at least three superimposed triangular 
corner portions of three of said overlapping end flaps, 
said triangular portions having apices substantially at 
said carton corner, said three triangular portions being 
bodily folded inwardly with respect to the plane of said 
folded end flaps about superimposed score lines on said 
three end flaps, said score lines having an angle of 45° 
to the planes of adjacent sidewall panels, and two small 
adjacent generally triangular panels on each adjacent 
sidewall panel folded inwardly of the planes of the cor 
responding sidewall panels in generally overlapping rela 
tionship, said small triangular panels having apices at 
the junction of the sidewall panels and adjacent end flaps 
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and positioned in line with the ends of said superimposed 
score lines. 

5. A sift-proof carton of rectangular cross section 
formed from a one-piece blank of sheet material, said 
carton including four sidewall panels forming a tube of 
rectangular cross section and end flaps at the ends of 
the sidewall panels folded in overlapping relationship and 
adhesively secured together, superimposed triangular por 
tions of at least three of said end flaps at each corner 
of the carton being crushed bodily inwardly of the car 
ton end at each corner at an angle with respect to the 
plane of the folded end flaps along superimposed score 
lines on said three end flaps, said score lines having an 
angle of 45 to the planes of adjacent sidewalls, and small 
adjacent triangular portions of each sidewall at each cor 
ner below and in line with said triangular portions of the 
end flaps folded inwardly of the planes of the correspond 
ing sidewall panels in generally overlapping relationship. 
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