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(57) ABSTRACT 
A carton with improved hand holes for facilitating lift 
ing the carton, the hand holes being unusually resis 
tant to tearing when the carton is lifted. In one aspect 
of the invention, the improved hand holes take the 
form of inverted V cutouts located on opposed side 
wall panels of the carton. In another aspect of the in 
vention, the improved hand holes take the form of at 
least one inclined, elongated, slot-shaped cutout lo 
cated on each of two opposed sidewall panels of the 
carton. In both aspects of the invention, a longitudinal 
axis of the inclined cutout will intersect the plane of a 
bottom closure means for the carton at an acute angle 
measured between the extended longitudinal axis and 
the plane. Also in both aspects of the invention, the 
improvement in tear resistance results from distribut 
ing the lifting force as both a vertical and a horizontal 
load in the carton sidewall and from increasing the 
area of the carton over which the load or lifting force 
is distributed. Furthermore, in both aspects of the in 
vention, the hand holes may be provided with flaps to 
keep them closed when not in use. 

8 Claims, 8 Drawing Figures 
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CARTON WITH IMPROVED HAND HOLES 

BACKGROUND OF THE INVENTION 

This invention generally relates to hand-transported 
shipping cartons. More particularly, this invention re 
lates to cartons made of paperboard material. Most 
specifically, this invention relates to hand holes in such 
cartons for facilitating lifting the cartons. 
The provision of hand holes in the sidewalls of car 

tons for facilitating lifting the cartons is old. However, 
one problem is most of the hand hole designs of the 
prior art was that such hand holes tended to tear out of 
the carton. This effect was particularly actue under 
high humidity conditions or when the carton was wet. 
This tendency to tear was generally a result of the lift 
ing force being carried by a relatively small portion of 
the carton wall above the hand hole. The lifting force 
would normally be transmitted to the carton as a shear 
load at the edge of the hand hole, causing that portion 
of the carton immediately above the hand hole to be 
ripped out. In part, this action was due to orienting the 
hand hole substantially parallel to the top and bottom 
of the carton. U.S. Pat. No. 3, 197,1 1 0 illustrates a typi 
cal hand hole of the prior art, with a reinforcing mem 
ber to reduce tearing. U.S. Pat. No. 2,308,050 teaches 
yet another method of reinforcing a prior art hand hole. 
U.S. Pat. No. 3,464,619 teaches a specific hand hole 
configuration which is said to be tear resistant. I have 
devised a hand hole which is superior to any of the 
prior art hand holes in tear resistance by virtue of its 
distribution of the lifting load over a large area and in 
such directions as to avoid shearing forces. 

SUMMARY OF THE INVENTION 

My invention is an improvement in a carton wherein 
two pairs of opposed sidewall panels are hingedly con 
nected along substantially vertical foldable connections 
to form a tubular configuration, and wherein the tubu 
lar configuration is provided with a bottom closure 
means, the improvement comprising the following: 
elongated, inclined hand hole means in each of a pair 
of opposed sidewall panels for facilitating lifting the 
carton, the inclined hand hole means being located in 
termediate the height and width of the sidewall panels 
above the center of mass of any load carried by the 
container, an extension of a longitudinal axis of the in 
clined hand hole means intersecting the plane of said 
botton closure means at an acute angle. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of a carton illustrating 

one embodiment of the hand hole of the present inven 
tion; 
FIG. 2 is an enlarged elevational view of a portion of 

one sidewall panel of the carton of FIG. showing the 
hand hole of the present invention in more detail; 

FIG. 3 is a schematic view of one sidewall panel of 
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the carton of FIG. illustrating the angular relationship 60 
of the hand hole of the present invention to the carton; 

FIG. 4 is a view of a hand hole similar to that shown 
in FIG. 2 illustrating the hand hole of the present inven 
tion with the addition of closing flaps in place; 
FIG. 5 is a perspective view showing the hand hole 

configuration of FIG. 4 with the flaps in the open posi 
tion; 
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2 
FIG. 6 is a perspective view of a carton illustrating a 

further embodiment of the hand hole of the present in 
vention; 

FIG. 7 is an enlarged elevational view of a portion of 
one sidewall panel of the carton of FIG. 6 showing the 
hand hole of the present invention in more detail; and 

FIG. 8 is a perspective view similar to FIG. 6, illus 
trating the hand hole of FIG. 7 with closing flaps in the 
open position. 
DETALED DESCRIPTION OF THE DRAWINGS 
The carton 10 illustrated in FIG. is of conventional 

double-faced corrugated paperboard construction, and 
has two pairs of opposed sidewall panels 12 and 14 and 
13 and 15. A top closure is provided for the carton 0 
with conventional overlapping closure flaps 18, 19, 20 
and 21. A closed carton is formed by the addition of a 
bottom closure means 22. The sidewall panels 12 
through 15 are hinged together along foldable connec 
tions 24, 25, 26 and 27, to allow the sidewall panels 12 
through 15 to be folded and joined by the usual “manu 
facturer's joint' into the tubular configuration of the 
carton 10. FIG. 1 illustrates that in two of the opposed 
sidewall panels 12 and 14, inverted V shaped hand hole 
cutouts 30 and 32 are provided. It should be realized 
that the configuration of the carton 10 shown in FIG. 
1 is an essentially rectangular one, thus leading to the 
advantageous placement of the hand hole cutouts 30 
and 32 on the shorter opposed sidewall panels 2 and 
14. In a square carton, however, the sidewall panels on 
which the hand hole cutouts are placed is not critical 
and may be placed on any of the two pairs of opposed 
sidewall panels. In addition, if the configuration of the 
carton or the contents to be placed in the carton would 
dictate such, the hand hole cutouts 30 and 32 could be 
placed on the longer opposed sidewall panel pair 13 
and 15 shown in FIG. I. In the following description, 
it should be understood that the two hand holes 30 and 
32 are substantially identical, so it is believed that the 
detailed description of one will suffice for both. 
FIG. 2 shows the hand hole 30, on an enlarged scale, 

in the sidewall panel 12 of the carton 10. In order to 
properly define the hand hole 30, it is first necessary to 
lay out imaginary construction or base lines. A first 
base line 34 is constructed substantially perpendicular 
to the foldable connections 25 and 24 between the 
sidewall panel 2 and the sidewall panels 3 and 15. 
The position of the first base line 34 relative to the 
length of the foldable connection 25 may be variable 
depending upon the exact configuration of the carton 
10 and the anticipated contents of the carton 10. That 
is, the relative position of the hand hole 30 may be 
shifted up and down with respect to the vertical height 
of the sidewall panel 12. However, it is sufficient to say 
that the first base line 34 is located intermediate the 
height of the foldable connections 24 and 25. Gener 
ally, the base line 34 will be located above the center 
of mass of the anticipated contents of the carton i0. As 
a specific example, in one case where the foldable con 
nections 24 through 27 were all approximately 10 
inches in length, the first base line 34 was located ap 
proximately centrally of the foldable connection 
length; that is, at a distance 5 inches from the connec 
tion of the sidewall panel 12 to the top closing flap 21. 
It should be recognized that the first base line 34, and 
all subsequent base lines to be defined, will be con 
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structed perpendicular to the foldable connections 24 
and 25 only in the case illustrated in FIG. 1; that is, 
when the foldable connections 24 and 25 are substan 
tially vertical in their normal operational orientation. In 
the most general case, for example when the carton 10 
assumes the shape of a truncated pyramid, the base 
lines will all be parallel to the plane of the bottom clo 
sure means 22. In its normal operational position, the 
bottom closure means 22 defines a substantially hori 
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zontal flat plane. This situation holds true regardless of 10 
the shape of the rest of the carton, even in the illus 
trated situation where the foldable connections 24 and 
25 are substantially vertical. 
A second base line 36 is then constructed parallel to 

the first base line 34 spaced apart from the first base 
line 34 in the direction of the top closing flaps 18 
through 21. in the specific example cited, the separa 
tion of the first base line 34 and the second base line 
36 was approximately three-fourths of an inch. A third 
base line 38 is then constructed parallel to the second 
base line 36 and spaced apart from the second base line 
36 in the direction of the top closing flaps 18 through 
21. Again, in the specific example cited, the separation 
of the second base line and the third base line 38 was 
approximately one-fourth of an inch. Finally, a fourth 
base line 40 is constructed parallel to the third base line 
38 and spaced apart from the third base line 38 in the 
direction of the top closing flaps 18 through 21. In the 
specific example, the separation of the third base line 
38 and the fourth base line 40 was approximately 1% 
inches. A final imaginary reference line is a hand hole 
bisector line 42 which is constructed perpendicular to 
the base lines 34, 36, 38 and 40. It will be noted that 
in FIG. 1, the hand hole bisector line 42 essentially bi 
sects the sidewall panel 12 as well. However, the basic 
function of the hand hole bisector line 42 is to divide 
the hand hole 30 into two symmetric parts. The actual 
position of the hand hole bisector line 42 may vary with 
respect to the actual width of the sidewall panel 12 and 
need not necessarily bisect the sidewall panel 12 as well 
as the hand hole 30. With the reference lines so con 
structed, the hand hole 30 is developed as follows: a 
first cut line 43 extends between a lower terminus 44 
on the first base line 34 to an upper terminus 45 on the 
third base line 38 at an actue angle A with respect to 
the first base line 34, with the slope of the first cut line 
44 being toward the hand hole bisector line 42. The lo 
cation of the lower terminus 44 of the first cut line 43 
is at a position intermediate the length of the first base 
line 34 on one side of the hand hole bisector line 42. 
In the specific example previously cited, the distance 
from the lower terminus 44 of the first cut line 43 to the 
hand hole bisector line 42 was 1% inches, and the angle 
A was 45°. The angle A may be between 40 and 60 
and still function properly. A second cut line 46 con 
nects the first base line 34 to the third base lines 38, ex 
tending from a lower terminus 47 on the first base line 
34 on the opposite side of the hand hole bisector line 
42 from the first cut line 43. The lower terminus 47 is 
spaced from the bisector line 42 a distance equal to the 
spacing of the lower terminus 44 from the bisector line 
42. The second cut line 46 is angled toward the bisector 
line 42 at an obtuse angle O with respect to the first 
base line 34. The angle O and the angle A are supple 
mentary. The second cut line 46 ends at an upper ter 
minus 48 on the third base line 38. A third cut line 50 
extends from a lower terminus 51 on the second base 
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4. 
line 36 to an upper terminus 52 on the fourth base line 
40 and is parallel to the first cut line 43. The lower ter 
minus 51 is positioned at a greater distance from the 
hand hole bisector line 42 than the lower terminus 44 
of the first cut line 43. In the specific example previ 
ously cited, the distance of the lower terminus 5 from 
the hand hole bisector line 42 was approximately 24 
inches. A fourth cut line 54, parallel to the second cut 
line 46, extends from a lower terminus 55 on the sec 
ond base line 36 to an upper terminus 56 on the fourth 
base line 40. The location of the lower terminus 55 on 
the second base line 36 is at a distance equal to the dis 
tance of the lower terminus 51 from the hand hole bi 
sector line 42 on the opposite side of the hand hole bi 
sector line 42. A first arcuate cut line 58 connects the 
upper terminus 52 with the upper terminus 56. A sec 
ond arcuate cut line 60 connects the upper terminus 45 
to the upper terminus 48. A third arcuate cut line 62 
connects the lower terminus 51 with the lower terminus 
44. Finally, a fourth arcuate cut line 64 connects the 
lower terminus 55 with the lower terminus 47. It may 
be seen that the combination of the cut lines 43, 46, 50, 
54, 58, 60, 62 and 64 define a substantially inverted V 
shaped hand hole cutout in the sidewall panel 12. This 
defines the hand hole cutout 30 as shown in FIG. and 
2. The hand hole cutout 32 is defined and constructed 
in an identical manner on the sidewall panel 14 as 
shown in FIG. 1. 
There are, of course, two longitudinal axes for the in 

verted V shaped hand hole 30, a longitudinal axis L 
being parallel to the first cut line 43, and a longitudinal 
axis L' being parallel to the second cut line 46. FIG. 
3, in schematic form, illustrates the positioning of the 
hand hole 30 in the sidewall panel 12 with respect to 
the longitudinal axes L and L'. The position of the hand 
hole 30 shown in FIG. 3 is such that the longitudinal 
axes L and L' will cut the intersection of the foldable 
connections 24 and 25 with the bottom closure means 
22. It should be understood that this is a unique posi 
tion of the hand hole 30 and is chosen to illustrate the 
two more general situations. In general, the longitudi 
nal axes L and L will usually intersect the foldable con 
nections 24 and 25 and, if extended even further, the 
plane of the bottom closure means 22. In some cases, 
the hand hole 30 will be positioned such that the longi 
tudinal axes L and L' will intersect only the plane of the 
bottom closure means 22. To aid in the description of 
the angle of intersection, a reference line 65 has been 
constructed parallel to the first base line 34. 
The angle O-1 must be equal to the angle A, since 

the angles O and A were defined as being supplemen 
tary. The angles formed by the intersection of the longi 
tudinal axes L and L' with the reference line 65 must 
be the same as the angles shown in FIG. 2 formed by 
the intersection of the cut lines 43 and 46 with the first 
base line 34. This must be true as a result of the parallel 
relationships set up. Therefore, since the plane of the 
bottom closure means 22 is parallel to the first base line 
34 and the reference line 65, the longitudinal axes L 
and L' must intersect the plane of the bottom closure 
means 22 at the acute angles A and O-1 as seen in FIG. 
3. In addition, when the foldable connections 24 and 25 
are perpendicular to the base line 34, the longitudinal 
axes L and L' will intersect the foldable connections 24 
and 25 at the respective angles C and D which are 
equal and are the complements of the angles A and 
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O-1. Simple right triangle analysis with reference to 
FIG. 3 will show the truth of this statement. 
Turning now to FIG. 4, a somewhat modified version 

of the hand hole 30, designated as 30', is shown. The 
major difference between the hand hole 30 and the 
hand hole 30' is the provision of two hand hole closing 
flaps 66 and 68. Those portions of the hand hole 30' 
shown in FIG. 4 which are identical with the same por 
tions of the hand hole cutout 30 are designated with the 
same numbers as used in FIG. 2. It may be seen that the 
major difference is that the cut lines 50 and 54 have 
been replaced with score lines 70 and 72. These score 
lines 70 and 72 follow the identical geometric path as 
defined for the cut line 50 and 54, and it is believed that 
further explanation is not necessary. It will be noted 
that the score lines 70 and 72 still have upper termini 
52 and 56 and lower termini 51 and SS. In addition, a 
fifth cut line 74 connects the first arcuate cut line 58 
with the second arcuate cut line 60 following essen 
tially the path of the hand hole bisector line 42. Thus, 
the hand hole closing flaps 66 and 68 are hinged to the 
sidewall panel 2 along the score lines 70 and 72 re 
spectively. When a person's hand is pressed against ei 
ther of the hand hole closing flaps 66 or 68, the flap 66 
or 68 will pivot inwardly toward the interior of the car 
ton C along the score line 70 or 72. In most situations, 
a person would insert his hand approximately centrally 
of the fifth cut Eine 74, thus pivoting both of the hand 
hole closing flaps S6 and 68 inwardly. This function 
may be seen in F.G. 5, where the hand hole closing 
flaps 66 and 68 are shown in dotted lines as they would 
be when pivoted into the interior of the carton 10. 
Another aspect of the same invention may be seen in 

FIG. 6. The carton O shown in FIG. 6 is identical to 
the carton () shown in FIG, A, and it is believed that 
the description previously given of this carton is suffi 
cient and the numbers therefore are transferred from 
FIG. to FIG. 6 for identical structures. In FIG. 6, the 
inverted V hand hole 30 of FIG. has been revised 
such that the legs of the V have been separated to form 
two separate inclined, elongated slot hand holes 80 and 
82 in the sidewall panel 12. In addition, shown in dot 
ted lines; there are two further inclined, elongated slot 
hand holes 84 and 86 shown in the opposed sidewall 
panel 4. It should be apparent that while the most effi 
cient operation may be achieved by using all four of the 
hand holes shown in FIG. 6, any opposed pair of hand 
holes such as 80 and 84 or 82 and 86 would still lead 
to a satisfactory structure. However, the utilization of 
the opposed pairs of hand holes would require that the 
carton 10 be picked up from one side or the other, and 
thus for convenience and utility, it is preferred that all 
four of the hand holes 80, 82, 84 and 86 be utilized in 
the carton 10. The hand hole pair 80 and 82 are sub 
stantially identical to the hand hole pair 84 and 86, and 
therefore the following discussion will be limited to 
only the hand hole pair 80 and 82, since the description 
of the two hand holes 80 and 82 may readily be applied 
to the hand hole pair 84 and 86. 
FIG, 7 shows the hand holes 80 and 82 on an en 

larged scale in the sidewall panel 2 of the carton 10. 
As a preliminary note, it may be seen that the ends of 
the hand holes 80 and 32 are of a substantially circular 
or arcuate configuration. However, the ends could be 
of a more linear shape and still lead to proper operation 
of the hand holes. The major structural function of the 
hand holes 80 and 32 is achieved by the inclination of 
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6 
the hand holes 80 and 82 with respect to the sidewall 
panel 12. Thus, the configuration of the ends of the 
hand holes 80 and 82 is not critical except that the cir 
cular shape is preferred to reduce the possibility of 
tearing the hand hole at this point and to allow a person 
carrying the carton 10 to insert his hand in a more natu 
ral position. In order to more properly define the hand 
holes 80 and 82, it is again necessary to lay out imagi 
nary construction or base lines. A first base line 38 is 
constructed substantially perpendicular to the foldable 
connections 25 and 24 between the sidewali panel 2 
and the respective sidewall panels 3 and A5. The posi 
tion of the first base line 88 relative to the length of the 
foldable connection 25 may be variable depending 
upon the exact configuration of the carton () and the 
contents of the carton 10. That is, the relative position 
of the hand holes 80 and 82 may be shifted up and 
down with respect to the vertical height of the sidewall 
panel 12. However, it is sufficient to say that the first 
base line 88 is located intermediate the height of the 
foldable connections 24 and 25. Generally, the base 
line 88 will be located above the center mass of any an 
ticipated contents of the carton 10. As a specific exam 
ple, in one case where the foldable connections 24 
through 27 were all approximately 10 inches in length, 
the first base line 88 was located approximately cen 
trally of the foldable connection length; that is, at a dis 
tance 5 inches from the connection of the sidewall 
panel 2 to the top closing flap 21. It should be recog 
nized that the first base line 88, and all subsequent base 
lines to be defined, will be constructed perependicular 
to the foldable connections 24 and 25 only in the case 
illustrated in FIG. 7; that is, when the foldable connec 
tions 24 and 25 are substantially vertical in their nor 
mal operational orientation. In the most general case, 
for example when the carton 10 assumes the shape of 
a truncated pyramid, the base line will all be parallel to 
the plane of the bottom closure means 22. In its normal 
operational position, the bottom closure means 22 de 
fines a substantially horizontal flat plane. This situation 
holds true regardless of the shape of the rest of the car 
ton, even in the illustrated situation where the foldable 
connections 24 and 25 are substantially vertical. A sec 
ond base line 90 is constructed parallel to the first base 
line 88 spaced apart from the first base line 38 in the 
direction of the top closing flaps 8 through 21. In the 
specific example cited, the separation of the first base 
line 88 and the second base line 90 was approximately 
three-fourths of an inch. A third base line 92 is con 
structed parallel to the second base line 90 and spaced 
apart from the second base line 90 in the direction of 
the top closing flaps 18 through 21. In the specific ex 
ample cited, the separation of the second base line 90 
from the third base line 92 was approximately one 
inch. Finally, a fourth base line 94 is constructed paral 
lel to the third base line 92 and spaced apart from the 
third base line 92 in the direction of the top closing 
flaps 8 through 2. In the specific exampie, the sepa 
ration of the third base line 92 and the fourth base line 
94 was approximately three-fourths of an inch. A final 
imaginary reference line is a vertical axis line 96 which 
is constructed perpendicular to the base lines 88, 9.0, 
92 and 94, in most situations, the vertical axis 96 will 
bisect the sidewall panel 2. However, the basic func 
tion, in this situation, of the vertical axis 96 is to allow 
a description of the two hand holes 80 and 82 and their 
positions relative to one another, With the reference 
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lines so constructed, the hand holes 80 and 82 may be 
described as follows: the hand hole 82 has a first cut 
line 98 which extends from a lower terminus 99 on the 
first base line 88 to an upper terminus 100 on the third 
base line 92 at an acute angle B with respect to the first 
base line 88, with the slope of the first cut line 98 being 
toward the vertical axis 96. The location of the lower 
terminus 99 of the first cut line 98 is at a position inter 
mediate the length of the first base line 88 on one side 
of the vertical axis 96. In the specific example cited, the 
distance from the lower terminus 99 to the vertical axis 
96 was approximately 2 inches, and the angle B was 
45°. The angle B may vary between 40 and 60 and still 
function properly. A second cut line 102 extends from 
a lower terminus 03 on the second base line to an 
upper terminus 104 on the fourth base line 94. The sec 
ond cut line iO2 is parallel to the first cut line 98, and 
the lower terminus 103 is positioned on the second 
base line 90 a distance from the vertical axis 96 greater 
than the distance of the lower terminus 99 from the 
vertical axis 96 and on the same side of the vertical 96 
as the lower terminus 99. In the specific example given, 
the distance of the lower terminus 103 to the vertical 
axis 96 was approximately 2% inches. A first arcuate 
cut line iC6 connects the upper terminus 100 to the 
upper terminus 04. A second arcuate cut line 108 
connects the lower terminus 103 to the lower terminus 
99. Thus, the hand hole 82 is completely defined and 
is, in general terms, an elongated slot inclined at an 
acute angle with respect to the connection 24 between 
the sidewali panel 12 and the sidewall panel 15. It 
should be readily apparent from FIG. 7 that the hand 
hole 80 is substantially identical to the hand hole 82, 
the major difference being that the hand hole 80 is lo 
cated on the opposite side of the vertical axis 96 from 
the hand hole 82 and is inclined at a different angle 
than the hand hole 82. The hand hole 80 may be de 
fined as follows: A third cut line 110 extends from a 
lower terminus A on the first base line 88 to an upper 
terminus ; 2 on the third base line 92. The lower ter 
minus 1 is positioned on the first base line 88 a dis 
tance from the vertical axis 96 equal to the distance of 
the lower terminus 99 from the vertical axis 96 on the 
opposite side of the vertical axis 96 from the lower ter 
minus 99. The third cut line 10 is sloped toward the 
vertical axis 96 at an obtuse angle P with respect to the 
first base line 88. The obtuse angle P and the acute 
angle B are supplementary. A fourth cut line 14 ex 
tends parallel to the third cut line 110 from a lower ter 
minus AS located on the second base line 90 to an 
upper terminus 16 located on the fourth base line 94. 
The lower terminus A15 is located the same distance 
from the vertical axis 96 as is the lower terminus 103, 
and is located on the opposite side of the vertical axis 
96 from the lower terminus 103. A third arcuate cut 
line 8 connects the upper terminus i 2 to the upper 
terminus i A6. A fourth arcuate cut line i 19 connects 
the lower terminus 5 with the lower terminus ill, 
thereby completely defining an elongated slot hand 
hole 80, 
The longitudinal axis of the hand hole 82 is indicated 

by the line L-E, which is, of course, parallel to the first 
cut line 98. The longitudinal axis of the hand hole 80 
is designated as the line L-2, the longitudinal axis L-2 
being parallel to the cut line A20. The angle P-1 shown 
in FIG. 7 is equal to the angle B, since the angles B and 
Pare supplementary. It is believed that the explanation 
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8 
of the intersections of the longitudinal axes L and L' 
given with reference to FIG. 3 may be readily applied 
to the longitudinal axes L-1 and L-2. This is the case, 
since the angle A may be equal to the angle B, and the 
angle O-I may be equal to the angle P-. Thus, the 
axes L-1 and L-2 will both intersect the plane of the 
bottom closure means 22 at acute angles, the acute an 
gles being the angles B and P-1. In addition, if the fold 
able connections 24 and 25 are substantially vertical, 
the longitudinal axes L-1 and L-2 can intersect the 
foldable connections 24 and 25 at acute angles which 
are the complementary of the angles B and P-1. 
A may be seen in FIG. 8, hand hole closing flaps, 

such as those designated as 120 and 122, may be pro 
vided for the hand holes 80 and 82 if desired, This is 
very readily accomplished by replacing the cut lines 
102 and i4 with score lines 124 and 126. In this situa 
tion, the absence of the cut lines 102 and 14 allow the 
rest of the cutout portion of the hand holes 80 and 82 
to be hinged about the score lines 124 and 126. The 
hand hole closing flaps 122 and 124 thus would nor 
mally be in position to close the hand holes 82 and 80 
when they are not in use. A person wishing to pick up 
the carton would press his hand against the hand hole 
closing flap 22 or 24 and push it inwardly, pivoting 
the hand hole closing flap 122 or 124 about the score 
line 124 or 126. Of course, it should be obvious that 
hand hole closing flaps may also be provided in the 
same manner for the hand holes 84 and 86. 
The hand hole configurations shown in FIGS. 1 and 

6 both have a common purpose. This purpose is to pro 
vide an inclined hand hole means in a pair of opposed 
sidewall panels for facilitating lifting the carton. 
wherein an extension of a longitudinal axis of the in 
clined hand hole means will intersect the bottom clo 
sure means 22 at an acute angle. The reason for doing 
this is to provide a hand hole which is superior in 
strength to any of the hand holes of the prior art. There 
are two basic factors about the inclined hand hole de 
sign which make it stronger than prior art hand holes 
which are set with their longitudinal axes substantially 
perpendicular to the foidable sidewall connections. 
The first of these factors is that the lifting force is dis 
tributed along the corrugated paperboard sidewall 
panel at an acute angle, 45 in the specific example 
given, rather than being carried vertically by the side 
wall panel. This allows a distribution of the lifting force 
in both the vertical and the horizontal direction 
throughout the structure of the sidewall panel and 
therefore does not require the vertical section to carry 
the entire load. In addition, it may readily be appreci 
ated that in a conventional hand hole cutout which has 
its longitudinal axis substantially perpendicular to the 
foldable connections, the hand of a person lifting the 
carton is at substantially the same vertical distance 
from the top of the carton during the entire lifting pro 
cess. This results in a relatively small vertical section of 
the carton above the hand hole supporting the entire 
load while the carton is lifted. However, the inclined 
hand hole design allows more material to be above the 
lifting portion of a person's hand during the time that 
the carton is carried. This feature may readily be appre 
ciated by reference to FiGS. 2 and 7. A person lifting 
the carton using either of these hand hole configura 
tions would insert his hand such that the hand rested 
along substantially the entire cut line 50 or 54 or the 
cut line iO2 or 4. It may be seen, thus, that the lower 
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portion of the hand would be a considerable vertical 
distance below the upper portion of the carton 10. 
This, as was pointed out previously, is in contrast to the 
normal hand hole, where the hand of a person lifting 
the carton is at substantially the same vertical distance 
from the top of the carton at all times, The hand hole 
design of the present invention thus requires a person 
to pick up the carton 10 by placing his fingers along 
one of the inclined edges, for example the cut lines 50, 
54, 102 and 14. 
There are currently no standard test procedures for 

testing hand holes in cartons such that an absolute 
comparison may be made of this improved hand hole 
configuration with those of the prior art. However, sev 
eral empirical tests have been made. In one test, the 
end panel of a box carrying approximately 55 pounds 
was wet thoroughly with a solution of soap and water. 
A carton which had a conventional hand hole cutout 
was lifted by the hand holes and shaken. The hand 
holes tore out of the carton immediately. A carton hav 
ing the inverted V hand hole 30 of the present inven 
tion was tested in a similar manner and the inverted V 
hand hole 30 successfully carried the load while being 
shaken. Similarly, a carton having the inclined hand 
holes 80 and 82 was tested, and the hand hole survived 
the test successfully. As a final test, hand holes of the 
improved configuration were sent for field testing to 
areas of the country in which high humidity conditions 
had led to frequent failures of hand holes of conven 
tional design. The improved hand holes of the present 
invention passed the field test successfully and were ac 
cepted for general use in these areas, where, in the past, 
hand holes had not been found acceptable for use. 

It may be appreciated that the inclined edges such as 
the cut lines 50, 54, 102 and 114 may assume a curved 
or arcuate configuration rather than the linear form il 
lustrated. In such a case, the arcuate lifting edge will 
have two end points similar, for example, to the upper 
terminus 52 and lower terminus 51 of the cut line 50 
shown in FIG. 2. An extension of a straight line con 
necting the two end points will intersect the plane of 
the bottom closure means 22 at the previously dis 
cussed acute angle. 
What I claim is: 
1. In a carton wherein two pairs of opposed sidewall 

panels are hingedly connected along substantially verti 
cal foldable connections to form a tubular configura 
tion, and wherein said tubular configuration is provided 
with a substantially horizontally disposed bottom clo 
sure means, the improvement which comprises: elon 
gated inclined hand hole means in each of a pair of op 
posed sidewall panels, said inclined hand hole means 
being located intermediate the height and width of said 
sidewall panels, said inclined hand hole means compris 
ing a pair of substantially inverted V shaped hand hole 
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cutouts, one of said inverted V hand holes being lo 
cated on each of said opposed sidewall panels, the ex 
tension of the longitudinal axis of each leg of said in 
verted V intersecting the plane of said bottom closure 
means at an acute angle. 

2. The improvement of claim 1, wherein said hand 
hole means further includes: two pairs of hand hole 
closing flaps, one pair for each of said pair of inverted 
V hand holes, each of said pair of closing flaps being of 
the same shape as said inverted V hand holes and 
hinged to said sidewall panel along score lines coinci 
dent with the edge of intersecting legs of said inverted 
V hand holes away from said bottom closure means. 
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3. The improvement of claim 1, wherein said acute 
angle is between 40° and 60. 

4. The improvement of claim 3, wherein said acute 
angle is 45. 

5. In a carton wherein two pairs of opposed sidewall 
panels are hingedly connected along substantially verti 
cal foldable connections to form a tubular configura 
tion, and wherein said tubular configuration is provided 
with a substantially horizontally disposed bottom clo 
sure means, the improvement which comprises: elon 
gated inclined hand hole means in each of a pair of op 
posed sidewall panels, said inclined hand hole means 
being located intermediate the height and width of said 
sidewall panels, said inclined hand hole means compris 
ing two pairs of substantially elongated slot-shaped 
hand hole cutouts, each elongated slot hand hole being 
defined by two substantially parallel, coextensive cut 
lines connected at their respective ends by continuous 
cut lines, one of said pair of slot-shaped hand holes 
being located on each of said opposed sidewall panels, 
each of said pairs of slot-shaped hand holes being 
placed on said opposed sidewall panels such that one 
of each pair is adjacent one of the foldable connections 
of said sidewall panel and the other of said pair is adja 
cent the other foldable connection of said sidewall 
panel, the extended longitudinal axes of all of said elon 
gated slot-shaped hand holes intersecting the plane of 
said bottom closure means at an acute angle. 

6. The improvement of claim 5, wherein said hane 
hole means further includes: two pairs of hand hole 
closing flaps, one pair for each pair of said two pairs of 
elongated slot hand hole cutouts, each of said two pairs 
of closing flaps being of the same shape as said two 
pairs of elongated slot hand hole cutouts and hinged to 
said sidewall panels along a score line coincident with 
one of said parallel, coextensive cut lines. 

7. The improvement of claim 5, wherein said acute 
angle is between 40 and 60. 

8. The improvement of claim 7, wherein said acute 
angle is 45. 
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