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72 all tellion it may concern: . 
Be it known that we, WARREN B. Ilow E 

and FRANK B. DAVIDsoN, of Chicago, in the 
county of Cook and State of Illinois, have in 
yetted eertain new, and useful Improvements 
in Paper Boxes; and we do hereby declare. 
that the following is a full, clear, and exact 
description thereof, reference being had to the 

o 
acompanying drawings, and to the letters of 
reference marked thereon, which form a part 
of this specification. . . . . . 
Our invention relates to improvements in 

paper boxes or cartons of that class in which 
the side walls are provided at their edges with 
integral flaps which interlock to form the 
end of the box, the whole being adapted to 
"knock down” or fold flat when such inter locking flaps are disengaged. 
The object of the invention is to provide an 

improved construction in paper boxes of the 
class referred to, and to this end it consists in 

5 

the umatters hereinafter described and pär ticularly pointed out in the appended claims. 
Our improvemerits are especially appliea 

ble to sector-shaped boxes used in packing 
- some kinds of merchandise, for example, stick 
- candy, for shipment in buckets, pails, bar 
rels or other receptacles the circular cross sec 
tion of which renders it necessary that the 
boxes to be packed therein should be sector. 
shaped in order that there may be no loss of 
space. In boxes of this character the sides 
of the box which correspond with the radii, 
and which will hereinafter be spoken of as 
the radius sides, are straight. The third or 
are side however, must approximate a curve 
and to this end is usually composed of a plu 
rality of sections made of equal width and 
standing in the same relation to the theoreti 
cal arc of the sector that the sides of a regu 1lar polygon do to the circumseribing çiröcle. 
For example, in one sector-shaped box here 
tofore made the arc side of the box is made 
tip of three sections, the center one of which 
carries the tuck for securing the flaps form 
ing the end of the box. This box, however, 
cannot be collapsed and laid flat for packing 
and shipment in “knoek-down” form with: 
out the formation of an extra crease extend 
ing the full-length of theº center section and 
of the tuek carried thereby; such erease ob ! 

In our improved construction we form the 
are side of the box of two connected sections of equal width whereby the box may be col 

viously rendering the box less rigid and op 
erating to materially'weaken the tuck. 

55 

lapsed without the formation of any crease . . 
other than those necessarily occurring at the 
corners of the box and whereby also a much 
more simple and better construction and ar rangement are rendered possible. 
Our improvements are also applicable, how 

ever, to other forms of knock down paperbox 
or carton, besides that hereinabove referred 
to, as will be better uriderstood from the fol lowing description of constructions embody 
ing our invention, taken in connection with the accompanying drawings illustrative there 
of, in which- r 

Figure-1 is a perspective view of a sector 

?? 
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o 
shaped box or carton with the botton flaps. 
closed. Fig. 2 is a sinilar view with the flaps 
open. Fig. 3 iš a. bottom. plan view with the 
bottom flaps closed. Fig. 4 is a bottom plan 
view with one of the flaps open. Fig. 5 shows 
the blank from which the sector-shaped box 
is made. Figs. 6,7 and 8 are views identical 
with Figs. 3, 4 and 5 respectively, except that 
the tuckengaging slit is in a different flap. 
Figs, 9 and 10 are respectively an end and a 
perspective view of a “knock down” triangu 
lar box or carton; and Fig.11 shows the blank 
from which the triangular box is made. 

In the construction illustrated in Figs. 1 to 
8 inclusive A designates a sector-shaped pa 
per box or carton, which, although herein re. 
ferred to as a “paperbox, may be inade of 
paper, strawboard, wood-veneer, or other thin 

75 

sheet material, and which, as, shown in. this . 
instance, is closed at one end only. The 
sides of the box comprise two equal and simi 
lar radius sides A' A and an are side com 
posed of two equal and similar sections AA, 
the radius sides being usually wider than the 
sections forming the are side. In the approved 
form of box shown the angle between the ra 
dins sides is ábout seventy-two - degrees or 
one fifth of a full circle, so that five such 
boxes exactly suffice to form one. horizontal 
layer in the packing pail or receptacle with 
out waste of space. It is obvious, however, 
that the boxes might be so proportioned, if 

90 
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desired, that instead of five there would be 
: six, eight, or any other preferred number to 

a layer. . . 
When, as is usually the ease, the packing 

order that the boxes may fit the pail closely, 
to make their of tapered form but with the 
are sides only inclined, the radius sides being 
necessarily perpendicular to the planes of the 
top and bottom ends of the boxin order that 
the contiguons boxes may come closely in 
contact with each other when packed within. 
the pail. To this end therefore, the radius 
sides are made of trapezoidal shape with their 

i5 top edges longer than their bottom edges and 
with their acute angles toward the aroside of 
the-box (see Figs. 1 and 2), while the sections 
forming are side are made of the shape of 

. , - truneated isoscellestriangles with their top 
| 2o, edges also longe than their bottom edgs 

the result being that the box is larger at its 
top or open end than åt its bcttom or close? 
end, as clearly shown in Figs...1 to 8 inclu 
sive. Said botton or closed end of the box. 

25 is formed by folding together the flaps a? a 
is a a attached respectively to the sides A.A. 
- and sections At A', one of said faps being 

provided with a tuck and another, with a slit 
for engaging said tuck; such engagement 

3o serving both to lock the flaps in place and to 
aid in resisting distortion of the box. y . . . . . 

To further stiffen the box and to secure a 
firmer smoother bottom, one of the remaining 
flaps (one which is adjacent to the tuckflaps) 

35 is so shaped that when the flaps are turned 
down to form the bottom it will engage with 
one edge the side to which the tuckflap is 
attached and with its opposite edge will engage 
the tuck at the place where the latter enters ?? 

4o the slit, said remaining flap being folded over 
the outer end of the slit flap and under the 
tuck flap. This improved construction and 
nanner of folding the end flaps, we regard as 
a most importantfeature of our invention be 

.45 cause of the superior rigidity of the box thus 
formed. Such rigidity is due both to the more 
intimate interlocking of the tuck and slit flaps 
with the third flap than when said tuek and 
slit flaps areasis usually the case, both folded 

- so over said third flap, and to the additional en 
gagement secured between the edge of the 
third flap and the tuck, at the place where it 
enters the slit. Furthermore, the end thus. 
produced is of tunusual smoothness owing to 

55 the flaps being more fully prevented from sag 
ging or buiging. In this instance the tuck T 
is provided on the flap a attached to thera 
ditis side A while slits with which it engages 
is provided either in the flap a attached to 

. 6c the opposite are side section A, or in the flap 
'a' attached to the adjacentradius side A', the 
for aer construction being shown in Figs. 1, 2, 
3, 4 and 5, and the latter in Figs. 6, 7 and 8. 
Said flap a' attached to the radius side A' is 

ós in both cases made of the general sector shape.' 
of the body of the box and (except for one 
small corner which, to save stock, is prefer 

ably erut oft, as shown at c) is óf the exact di 
mensions desired for the bottom of the box 
so that when folded down, as shown in Fig. 2, 7c 
its margins engage the side walls and it acts 

5 pail flares toward the top it is necessary", in || as a form to determine the relative positions 
of the said side walls. and tending to prevent 
lateral distortion in any direction. 
The flap above referred to as folding over 75 

the outer-end of the slit-bearing flap and un- : 
der the tuck-bearing flap, is, in this instance, 
the flap a' attached to the are side section A adjacent to the tuckbearing flapa, said flap 
a being shaped to engage, when the flaps are 8o 
folded downto form the botton, at one of its 
edges with the radius. sides A and with its 
opposite edge the tuck E at the place where 
the latter enters the slit S, as shown in Figs. 
1, 4, 6 and 7. In folding in the flaps to form 85 
the bottom, flaps a' and a are first foldédin, the one bearing the sits being on the outside. 
The flapa is then folded over the outer end 
of the slit bearing flap, as shown in Figs. 4 and 
7. Finally the tuckflapa is closed down and go 
the whole in position. . 

Constructed and folded in the above man 
ner the flaps form a bottom which holds the - 
box in shape and strongly resists distortion 95. 
thereof. When the flaps are disengaged the 
box may be readily collapsed for packing in. 

its tuckTinserted in the slits, thus locking 

“knock-down” shape by bringing together 
the corners formed by the juncture of thera 
dius with the aresides. The similarandequal. Ioo . 
radius sides will then lie face to face and in 
the same plane with the equal and similar are 
sides which will also lie face to face, and ob. 
viously, as hereinbefore stated, no additional 
crease need be formed to allow the blanks to Ios. 
be. thus folded. . . . . . . . . . . . . 
The box above described is made in the 

usual manner from a single blankeat. to the 
proper outline to fold into the shape desired. 
Such blank, shown in Figs. 5 and 8 congprises IIo 
a continuous strip of generally rectangular 
shape, which forms the side walls of the box 
and which is provided along one of its edges - 
with two pairs of angular projections form-. 
ing theseveral flaps hereinbefore described is the two flapsforming each pair being of equal 
length on their base lines, i.e. the lines of 
juncture between the flaps and the side form 
ing strip. One pair of projections constitute 
the tuck bearing flapa and the flap a' which fao 
is sub stantially the same shape and dimen 
sions desired for the bottom of the box, the latter-flap being separated from the former 
and from the adjacent flapa of the other 
pair by V-shaped notches. The tuck engag- 25 
ing slit. S is provided, as desired, either in 
the flap a, as shown in Fig. 5, or in the flap 
a' as shown in Fig. 8. The flaps a and a 
forming the second pair are separated by . 
any desired form of cut, preferably by a mere 133 
slit as shown, it being only necessary that 
such cut should leave the edge of the fiatt a 
of proper shape to engage with the tack at 
the place where the latter engages the slit 
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facilitate the bending of the stock on these 
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when the flaps are folded in to form the bot 
tom. The angles of both edges of the flaps 
of the first pair and of the remote edges of 
the flaps of the second pair eqtal the angles 
desired at the adjacent corners of the box. 
In order to reduce the necessary width of the 
blanks and so save, stock, the extreme end of the sector shaped flap a' is preferably cut 
short at , which may be done without se 
riously impairing the effectiveness of the flap. 
The parts of the blank embraced by the first 
pair of flaps form the ridius sides and those 
enbraced by the second pair the two sec 
tions of the arc side of the box, the blank be 

sing preferably creased on the lines of divis 
ion d and on the base line d' of the fiaps to 
lines. . . . . . . 

When the box is made flaring the portions of 
the blank forming the radius sides are, as be-, 
fore described, of trapezoidal shape and those 
forming the two sections of the arc side are 
of tapered form, so that the blankin this case, being composed of such shaped figures lying 
side by side, is necessarily curvilinear in out 
line, as shown. . . . . 
For securing the ends of the blank to form 

the body of the box one of said ends is pro 
vided with the usual paste strip P. Stieh 
strip may, however, be dispensed with, if de 
sired, and the ends secured by any of the other 
way's known to box makers. In this instance 
the line of juncture will occur between the: 
radius side A and the section. A of the are 
side, but it is obvious that the blank might 
be shaped to bring such line of juncture be-, 
tween any other two 
tions, if preferred. adjoining sides or sec 

Figs. 6 and 10 show a “knockdown tri 
angular box constructed on the same general principle as the sector shaped box hereinbe 

' fore described, and provided with end form 

5 

ing flaps shaped and folded after the same 
manner. Such triangular box Eis provided 
with two plainstdes E. E°, corresponding to 
the radius sides of the sector shaped box, and 

- with a third side formed in two sections E8. 
E, corresponding to the are side of said sec 
tor shaped box; the proportions of the parts. 
being such that the perimeter of the boy at 
each end is divided into two equal parts by 
the intersection therewith of the line sepa rating the plain sides auditheline separating 
the two sections of the third side, the box be. ing the?eby collapsible on theselines. In this 

; instance the plain sides E E are made simi 
lar and of equal size and the two sections E. 
fe of the third side are likewise similar and p 
of equal size. Moreover, in this instance, the 
said sides are all of rectangular shape so that 
the ends of the box are perpendicular to its siles. Said box is also, in this instance, closed at both ends by end forming flapse'e 
e' and e'. As in the sector shaped box, one 
of the fiaps at each end is provided with a 
tuck, another with a slit for engaging the 
tuck, and a third (one adjacent to the tuck 

tuck being on the flap e. the slit in the flap 
eand the flape folding between the two in 

in the sector shaped construction have their 
edges cut to engage, as far as possible, the 

of only one as in the sector shaped ???? 
at both ends. Such projections form 

| sections E* E* of the third side. Thê blank is usually creased on the lines of division be: 

bearing flap) is so shaped that when the flaps 
are folded in to form the end, one edge of 
said third flap will engage with the side to 70 
which the track bearing flap is attached and . 
the other edge will engage the tuck at the 
place where the latter enters the slit, said 
third flap folding over the slit bearing flap 
and under the fuck flap. This method of .75 
forming and folding the flaps produces a box : 
of superior rigidity, with ends which are of 
the usual smoothness and which are lessliable 
to bulge or sag; as has been hereinbefore ex 
plained in connection with the description of, 
the sector shaped box shown in Figs...1 to 8 
inclusive. Thus, in this instance, at one end 
the tuck. T' is provided on the flap eanden 
gages with the slit S in the flap g, the flape' 
being the third flap above referred to, en 
gaging with one edge the side E', as shown in . 
Fig. 10, and with the other the tuck as it en 

-ters the slit, as shown in Fig. 9. At the other 
end the arrangement is slightly different, the 

go 

the manner described. Infolding in the flaps 
at the first end the flap e is first brought 
down followed by the slit flape, the flape 
and the tuck flap e' in the order enumerated, 
At the other end the flap e' coines first fol 
lowed in order by the slit flape, the flap e'. 
and the tuck flap e”, - ? .. . 
The flaps/in the triangular box as well as 

I oc 

adjacent sides of the box and this.together 
with the engagement of the tuck with the slit. 
and the locking of the third side between the 
slit flap and the tuck flap in the manner de- ios 
scribed, effectively resists distortion and main-. 
tains the shape of the box. The blank from 
which such triangular box is made is illus 
trated in Fig. 11 and like the sector shaped 
box blank shown in Fig. 5, it comprises a con 
tinuous strip of rectangular shape which 
forms the side-walls of the box. and is, pro vided with angular flap forming projections 
located along two sides of the strip (instead. 
since the box is, in this instance, to beclosed 
e'eee" and the parts of the blanks embraced thereby form respectively the sides E E and 

?2<? 

tween the several sides, sections arid flaps to 
render the bending of the same on these lines easy and natural. Apaste strip Pustaally 
rovided at one end of the blank enables the 

ing the box: 
Our improved construction of and manner. 

of folding the end, forming flaps may be ap 
plied to other varieties of paperbox or cartou 
than those herein set forth, and we have ag cordingly claimed the same broadly in addi 
tion to claiming the improved constructions 
specifically set forth. As for instance such 

KO 

I 25 inds to be readily secured together in form 
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feature may be applied to a rectangular box. 
in which two opposite flaps, may be engaged. 
with the tuck of a common overlapping flap, 
in the same manner, as does the single flap 

5 herein shown. 
We claim as our invention- . 

formits end wall, one of said flaps being pro 
Io vided with a tack, a second flag with a slit 

for engaging the tutek and a third flap fold 
ingover the slit flap and under the tuckflap, 
and engaging at one edge with the tick at 
the point where the latter enters the slitsub 

t5 stantially as described. . . . . 
2. Aknockdown paperbox orcarton, having 

sides provided with flaps folding together to 
form its end wall, one of said flaps beinig pro 
vided with a tuck, a second flap with a slit. 

20 for engaging the tuck and a third flap fold 
ing over, the slit fdap and under the tück flap 
and engaging with one edge the side to which 
the tuck flap is attached and with the oppo 
site edge the tuck at the place where theat 

25 ter enters the slit, substantially as deseribed. 
3. Aknockdown paperbox or carton having: 

sides provided with flaps folding together to 
form the end, one of said flaps being pro 
vided with a tuck, a second with a slit for ens 

30 gaging the tuck and a third flap on a side ad 
joining the side to which the tuck flap is at 
tachedfolding over the slit flap and under the 
tuck flap and engaging with one edge the said 
side to which the tuck flip is attached, and 

35 with the opposite edge the tuck at the place 
where the latter enters the slit substantially 
as described. . . . . . . 

4. A knockdown paperbox or carton having 
three sides one of which is made in two sec 

40 tions, the relative proportions of the parts be 
ing such that the perimeter of the box at each 
end is divided into two equal parts by the line 
of juncture between the first two, sides and 
the line of juncture between the two sections 

45 of the third side, whereby the box may be 
collapsed on said lines of juncture, flaps on 
the årst two sides and on the seétions of the 
third side, said flaps folding together to form 

?? ... ?????? ?? : ??? ????: ??? ???????". 

enters the slit substantially as described. 

the end, one of said flaps being provided with 
a tuck, a second lap with a slit for engaging 50 : 
the tuck and a third flap folding over the slit 
flap and under the tuck flap and engaging . 
with one edge the tuck at the place where 
the latter enters the slit, substantially as de- . 

1. A knockdown paperbox.org.arton, having - 
sides provided with flaps folding together to . 

seribed. 55 
5. Aknockdown paperbox or carton having 

two equal and similar sides, and a third side composed of two equal and similar sections, 
flaps on the first two sides and on the sections 
of the third side, said flaps folding together 60 
to form the end of the box, one of said flaps. 
being provided with a tuck, a second flap with 
a slit for engaging the tuck and a third flap 
-folding over the slit flap and under the tuck 
flap and engaging with one edge the tuck at 65 
the place where the latter enters the slit, sub 
stantially as described. 6. A sector shaped carton comprising two 
radius sides and an arc side made in two sec 
tions, a flapon one of the radius sides shaped 70 i to fit the adjacent angles of the box and flaps 
on the pther sides, one provided with a tuck, 
another with a slit to engage the tuck, and 
the third adapted to fold between the slit flap 
and tuck flap and engage the tuck where it 75 
.7. A sector shaped carton comprising two 
equal and signar trapezoidal radius sides, and 
an are side made of two equal and similar 
tapered sections, each of the radius sides and 80. W- 
each section of the are side being provided with 
a single flap, one of the flaps being provided 
with a tack, another with a slit to engage the 
tuck and a third being adapted to fold between 
the slit flap and tuck flap and engage the tuck 85. 
where it enters the slit, substantially as de 
scribed. . . . . 

In testimony that we claim the foregoing as 
our invention we affix our signatures in pres 
ence of two witnesses. - 

WARREN B. How E. 
FRANK B. DAVIDSON. 

Withesses: 
ALBERT H. GRAVEs, 
G. W. HIGGINs, Jr. 

  


