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This invention relates broadly to the art of con 
tainers, and in its more specific aspects it re 
lates to containers which may be shipped from 
the place of manufacture in nested condition for 
the conservation of space; and the nature and 
objects of the invention Will be readily recog 
nized and understood by those skilled in the arts 
to which it relates in the light of the following 
explanation and detailed description of the ac 
companying drawings illustrating What I at preS 
ent believe to be the preferred embodiments and 
mechanical expressions of my in Vention from 
among various other forms, arrangements, com 
binations and constructions, of which the inven 
tion is capable. Within the Spirit and Scope there 
Of. 
The containers with which I am particularly 

concerned may be formed of fibrous material or 
the like and are of the relatively large capacity 
or bulk type, probably the most common sizes 
being those of two and one-half gallon capacity 
and five gallon capacity which, among other uses, 
are commonly used for packing bulk ice Cream. 
While the containers may be of the large ca 
pacity type and formed of fibrous material I do 
not intend to limit this invention to those par 
ticular types of containers, for it is of equal util 
ity for containers of various sizes and formed of 
various materials. The containers in which I 
am particularly interested are of substantially 
cylindrical shape, when in operative position for 
filling and when filled, and the material from 
which they are made has a certain resilience and 
flexibility. A complete container includes a cy 
lindrical shell or body portion and top and bot 
tom closures therefor. 

It will be recognized that the containers of this 
character are bulky and consume considerable 
space when shipped or stored separately. In Or 
der to reduce shipping and storage costs arrange 
ments have been devised for nesting the con 
tainer shells as well as for shipping and storing 
the shells in flattened condition, Nesting of 
shells or flattening the shell bodies has necessi 
tated a deformation thereof and this has been 
made possible in part by the practice of separater 
ly packing and shipping the shells and the end 
closures therefor. When this has been done: the 
closures are applied to the shells at the filling 
plant. 
As far as I am aware, the nesting of a plurality 

of shells of equal diameters, when in Operative 
condition, has heretofore proceeded along two 
general lines. The first has been to nest or packa, 
plurality of shells within the overall dimensions. 
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of one shell by progressively reducing the diam 
eter of each shell inwardly in a nested unit. The 
second has been to nest or pack a plurality of 
cylindrical shells into a unit of a greater longi 
tudinal dimension than one shell but of a Sub 
stantially less longitudinal dimension than the 
combined lengths of all the shells nested within 
a unit, this having been generally accomplished 
by reducing the diameter of one end of each 
shell so that the small end Will telescope into the 
large end of the next adjacent shell in a unit. 
The nesting arrangements of the first type 

With which I am familiar are objectionable for a 
variety of reasons. It has heretofore been nec 
essary in order to provide a nested unit falling 
within the overall dimensions of a single shell, 
to form a plurality of score or hinge lines in the 
body of each container shell, and then to deform 
the shells by forming inwardly projecting folds 

i or flaps along the plurality of score or hinge lines 
to thereby reduce the diameter of each shell for 
nesting purposes. Obviously the formation of a 
plurality of hingelines in the shell body weakens 
it and breaks down the material of the shell 
body so that when charged with material any 
moisture therein may have deleterious effects on 
the body. A container shell which has been 
weakened by pressing a plurality of Score lines 
into the body thereof may require more than 
the usual top and body closures to maintain it 
in expanded cylindrical operative position after 
having been deformed by bending on the plu 
rality of hinge or score lines. 

It will be understood that the shells nested in 
a unit which is no larger than an individual shell 
must be progressively of reduced diameter to take 
care of the thickness of the stock of the nested 
shells. The method which has been followed in 
prior art. arrangements for producing this pro 
gressive diameter reduction of shells probably 
presents the most serious defect or highly under 
sirable characteristic of such nesting arrange 
ments. This progressive reduction of shell di 
ameters has heretofore been met by providing a 
differing space of score lines on each shell de 
pendent upon the ultimate position that particul 
lar shell is to assume, in the nested unit. Thus, 
in such prior art systems, the score or hinge lines. 
on the shell body for, say, the third shell in the 
unit must be spaced apart, a certain distance and 
for the fourth shell a greater distance, and SO 
on. By this scoring method the infolding flaps 
are made; progressively larger to thereby pro 

, gressively reduce the diameters of the shells. In 
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nesting a plurality of shells scored in this man 
ner it is necessary that the shells be placed in 
their proper relative positions dependent upon 
the scoring, if they are not so placed they can 
not be nested. Obviously this arithmetical pro 
gression method of nesting is time-consuming 
and requires relatively skilled help, and it also 
greatly adds to the complexity of scoring the con 
tainer shells. 
My Patent No. 2,291,755 is an example of one 

prior form of nesting wherein the arithmetical 
progression principle was followed. Each can 
in this nesting method must be scored differently 
and each can must be nested in a certain pre 
determined position in the unit. 
Another proposal for nesting a plurality of con 

tainer shells within the overall dimensions of a 
single shell involves the formation of flutes in the 
shell bodies. In this prior arrangement each 
shell inwardly within a nested unit being pro 
vided with an additional flute to thereby pro 
gressively reduce the diameters of the shells. 
This method not only requires different fluting 
on the bodies but also requires the proper rela 
tive positioning of the shells when being nested. 
This method, under present day maSS produc 
tion of containers is obviously an unsatisfactory 
answer to this nesting problem. 

It has been my purpose to devise a nestable 
container shell which may be prepared for nest 
ing by a simple operation and without materially 
weakening the body of the shell, and a plurality 
of which may be nested together in any relative 
positions, that is, any shell may be nested next to 
any other shell. The container shells of this in 
wention which are so formed that they may be 
nested together to produce a unit of Substan 
tially the same size as a single shell are formed 
with only a single longitudinally extending Score 
line which runs from the top edge to the botton 
edge of the shell. The diameters of the shell 
bodies are reduced for nesting by preSSing the 
shell body inwardly along the Score line thereby 
providing an inwardly projecting Section, the 
length of such Section determining the degree 
of reduction of the diameter of the shell. 
The container shell formed for nesting with 

the single score line in accordance with this in 
vention is highly advantageous for the further 
reason that every container is scored in exactly 
the Sane nanner, there is no necessity for pro 
gressive scoring dependent upon the ultimate po 
sition the shell is to take in the nested unit. All 
that is necessary is that each shell body have 
a longitudinally extending Score therein. 
The container shells, which may be nested into 

a unit, the overall dimensions of which are Sub 
stantially equal to those of a single shell to 
thereby greatly save shipping and storage space, 
are of uniform diameter when in expanded op 
erative condition and are formed at each end 
with annular Square cut edges which are perpen 
dicular to the longitudinal axis of the cylindri 
cal shell. The Shells of this character when in 
nested positions fit or mate entirely one within the 
other to produce the desired size of unit which 
economizes Space as greatly as possible. 
Various types of end closures may be applied 

to containers having Such Square cut end edges 
and these closures are shipped separately from 
the nested units of shells for application to the 
shells at the filling plant. 
The manner of nesting container shells and 

the way in which I propose to remove the shells 
from nested positions are such that the disas 

O 

4. 
sembly of the shells is greatly facilitated with 
Substantial Saving of time. 

It is often desirable, however, to provide end 
closure Organizations for containers of this chair 
acter which involve the crimping or rolling of 
One or both of the end edges of the container 
shell for co-action with a part of a closure ele 
ment such for instance as a flange or lip there 
on. When containers having such rolled or 
crimped edges are used it is preferable to Spin 
the crimp on one or both edges at the plant where 
the containers are produced rather than at the 
filling plant. Thus, container shells which are 
provided with one or both edges of crimped for 

5 nation, are not of unifornin diameter throughout 
their lengths as in the case of shells having 
Square Cut end edgeS. 

It has been one of my purposes to devise a nest 
ing arrangement for container shells formed with 
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conical construction. 

crimped or rolled end edges as well as for those 
having Square cut end edges, and to make this 
nesting of the two types possible and practical by 
the provision of only a single longitudinally ex 
tending Score line. Hence a container shell is 
formed with only one longitudinally extending 
Score line whether or not it is to have square cut 
end edges or crimps or rolls on one or both ends. 

Prior nesting araringements for shells having 
crimped or rolled end edges have provided means 
for deformation of the shell in such manner 
that one end of the shell is reduced in diameter 
relative to the other end, the shells being nested 
by inserting the SImall end into the large end. 
The Shells So prepared are of general tapering or 

In order to deform the 
Shell it has been usual to provide a plurality of 
diverging hinge or score lines in the shell body. 
For the reaSons hereinbefore set forth such con 
Struction is objectionable. 

I have devised a novel arrangement for nesting 
container shells having crimped or rolled edges 
and I accomplish this by merely providing a 
Single longitudinally extending score in the body 
of the shell. It will be recognized that this con 
stitutes a simplification of production procedure 
in the manufacture of containers. In producing 
nestable container shells having crimped or rolled 
end edges I preferably first score the shells and 
then crimp or roll the end edges, the score carry 
ing over into the crimp. A factory producing 
containers of this general character may score 
With the Single score line all shells in production 
and then any of Such scored shells may be se 
lected for crimping. It is thus not necessary to 
Scole shells in a different manner nor at a dif 
ferent time in production dependent upon 
whether they are to have square cut end edges or 
Crimped or rolled end edges. 

in nesting a plurality of container shells hav 
ing crimped end edges and provided with the 
Single Score in accordance with this invention it 
is only necessary to deform the shell body to re 
duce the diameter of one end thereof by pressing 
the body inwardly at the score line in such man 
ner that the apex of the inwardly pressed por 
tion extends inwardly a greater distance gradu 
ally toward the reduced diameter end. This pro 
vides What I term an “angled nesting arrange 
ment' for the longitudinally extending score 
line When pressed in, is angled with respect to 
the Substantially undeformed portion of the shell. 
Thus if the apex of the score line is three inches 
from the Substantially undeformed wall portion 
at the top end of the shell and two inches from 
the Substantially undeformed wall portion at the 



2,654,473. 
s 

bottom end of the shell, that much more of the 
diameter at the bottom end has been taken up 
and thus the bottom end is of reduced diameter 
relative to the top end of the shell. With the 
shell bodies so deformed they may be telescoped 
into nested positions by inserting the Small end 
of a shell into the large end of a shell. 

It is important, not to weaken or break down or 
otherwise injure the crimps or rolls which are 
formed on the end edges of container shells. It 
is essential that the crimps be in satisfactory 
condition so that they will properly contact with 
the end closures to provide a leaksproof and 
tight closure organization and so that moisture 
may not enter the rolls. In prior arrangements 
providing nestable containers with end rolls the 
plurality of score or hinge lines which have here 
tofore been necessary in order to deform the shell 
for nesting produced a corresponding number 
of weak spots on the rolls so that the ability of 
the rolls to function properly was substantially 
reduced. 
With the foregoing general objects, features 

and results in view, as well as certain others 
which will be apparent from the following explar 
nation, the invention consists in certain novel 
features in design, construction, mounting and 
combination of elements, as will be more fully and 
particularly referred to and specified hereinafter. 

Referring to the accompanying drawings: 
Fig. 1 is a view in perspective of a container 

shell having square cut end edges and formed 
with the single Score. 

Fig. 2 is a view in perspective of a plurality of 
container shells of the type illustrated in Fig. 1 
nested into a unit the overall dimension of which 
is equal to that of a single container shell. 

Fig. 3 is a diagrammatic view showing a cont 
tainer shell in expanded operative position, and 
the outer and inner shells in a nested unit. 

Fig. 4 is a plan view of a plurality of container 
Shells of the type disclosed in Fig. 1, nested to 
gether forming a unit of the dimensions of a sin 
gle container shell. 

Fig. 5 is a view in Section taken on the line 5-5 
of Fig. 4. 

Fig. 6 is a perspective view of a, container shell 
having Crimped or rolled end edges, and having 
a portion thereof deforned for nesting. 

Fig. 7 is a sectional view of the container shell 
of Fig. 6 with a portion thereof angularly de 
formed for nesting. 

Fig. 8 is a top plan view of the container shell 
of Fig. 6 with a portion thereof angularly de 
formed for nesting. 

Fig. 9 is a perspective view of the container 
shell of Fig. 6 in expanded, Substantially cylin 
drical condition, and the top and bottom closure 
members separated therefrom in positions pre 
paratory to being operatively positioned, parts of 
the shell and closures being broken away. 

Fig. 10 is a sectional view of a nested unit of an 
gularly deformed shells having crimped or rolled 
end edges. 
In Figs. 1 through 5 of the accompanying draw. 

ings I have illustrated one embodiment of my 
invention involving the structure and nesting of 
container shells having square cut end edges. Re 
ferring to the disclosures of these five views and 
particularly to Fig. 1 thereof, I have used the nu 
meral to designate a container Shell of general 
ly cylindrical hollow configuration provided with 
Square cut end edges 3. The shell is of con 
stant diameter throughout its length and the Wall 
thereof is unbroken and continuous throughout 
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6 
the complete circle thereof when in expanded ope 
erative position as illustrated in Fig. 1. The cont 
tainer shell is preferably formed of any mas 
terial such as paper, or of any other material 
having the required durability, flexibility, 
strength and other characteristics required for a 
nestable container shell of this type, These con-r 
tainers may be of any capacity in which they are 
customarily made. 
The container shells are each formed with 

a single score line designated generally by the nut. 
meral 5. This score line extends longitudinally 
of the shell body from one square cut edge there 
of to the other and is of the same Width through 
out its length, 
The score 5 is formed in the shell body by comr 

pressing the material thereof a dially in Wardly, 
and the score comprises a relatively narrow 
groove in the material of the body, the sides 
of the groove providing hiage lines 3, for a pur 
pose which will hereinafter become apparent, 
The hinge lines 9 are for neg at the junctions of 
the compressed material and the normal or uns 
compressed shell body and the width of groove 
is constant throughout its length. It is to be 
understood that each container shell is provided 
with the single longitudinally extending score 5 
comprising the groove and the hinge lines 9, 
Any suitable means may be enployed for radially 
gompressing the portions of the shell bodies to 
provide the score, and when a shell has been ops 
erated on or scored it is in condition for deforma 
tion for aesting. To other storing is needed, and 
it will be appreciated that every shell is scored it 
the same way, and that every score is of the same 
width. Thus, the container shell of Fig. 1 ex 
enaplifies every container shell which has been 
scored and is therefore in condition for deformat 
tion along the Score line for diameter reduction 
for nesting. 

In nesting a plurality of the shells illustrated in 
Fig. 1 it is to be understood that, any shell in 
Wardly of the exterior shell must be progressively 
reduced in diameter the arount of the thickness 
of the Stock or material of the one or more shells 
in which any shell may be nested. 
A unit consisting of a plurality of nested shells, 

all of which are provided with the single longi 
tudinal score 5 which has been described in de 
tail, and which unit is within the overall dimen 
Sions of a single shell, comprises an exterior 
shell S which is not distorted cr inwardly bent, 
at the Score 5 therein, however when the exterior 
shell S is in position surrounding a plurality 
of nested shells I have found that the entire wall 
thereof does not retain its normal circular shape. 
Instead there is a slight deformation thereof pro 
widing a Somewhat flattened portion designated 
generally by ff. This flattened portion does not 
follow the circular outline of the remainder of 
the shell body. 

En the particular nested unit illustrated in the 
drawings thirty container shells have been nested 
together. It is to be clearly understood that this 
is merely one example of the number of shells 
which may be nested together into a unit, and is 
not intended as limiting this invention to this 
number of nested shells. It will be recognized 
that the number of shells which may be packed 
together forming a nested unit is governed by 
the thickness of the stock from which the shells 
are made, as well as the relative tightness of 
the unit desired by the packer. 
The shell S2 which is nested within and ad 

jacent to exterior shell S? is deformed for re 
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ducing the diameter thereof so that it will com 
pletely nest within said exterior shell S. The 
shell body S2 is deformed for nesting purposes 
by an inward bending of the body at and along 
the entire length of score 5, such bending occur 
ring along the hinge lines 9. This bending of 
the shell provides inwardly bent or extending 
portions on both sides of the score and these 
in Wardly extending portions extend from top to 
bottom of the shell body. This deformation or 
bending displaces score 5 from the normal cylin 
drical contour of the shell body toward the un 
deformed portion 3 of the shell body S2 and 
reduces the diameter of the shell the amount of 
the thickness of the stock of shell S, the amount 
of diametric reduction being governed by the 
degree of displacement of score 5 from the nor 
mal operative or expanded circular outline of the 
container shell. 
The shells S3, S4, S5 and S6 which are nested 

in that order within shells S2 and S are each 
progressively reduced in diameter by deformation 
of the shell bodies at the scores 5 to take care 
of the progressively increasing thickness of the 
stock of the nested shells exterior thereto. Each 
of these shells is deformed for diameter reduc 
tion by an inward bending of the shell body at 
the score 5 along the hinge lines 9 forming in 
wardly extending portions on both sides of 
Scores 5. 
less than the diameter of shell S4 and there 
fore score 5 on shell S6 is displaced a greater 
distance from the circular outline of the shell 
body than is the score on shell S4. This degree 
of displacement follows for all the shells in a 
unit, the scores of any shell nested inwardly With 
respect to any other shell is displaced inwardly 
a greater distance than the score of Said other 
shell. 

It will be apparent from consideration of the 
drawings that the scores 5 of shells Si-S6 are 
not evenly spaced apart when the shells are in 
nested condition and the scores are displaced, 
and that the scores progressively become closer 
together inwardly of the unit. It will also be 
evident that the included angle formed by the 
inwardly extending portions becomes pro 
gressively smaller inwardly of the unit with re 
spect to the shells Sl-S6. 

I have found in the nesting of a plurality of : 
container shells of this character that a number 
of the shells from the exterior of the unit in 
Wardly when deformed as described produce this 
unequal spacing of the displaced scores of ad 
jacent shells. In the particular example illus 
trated in the drawings shells S through S6 
are those in which the included angles formed 
by inwardly extending portions f are progres 
sively smaller and in which the displaced Scores 
5 are unequally spaced apart. I have also found 
that the remaining shells nested in Wardly rela 
tive to the aforementioned number of outward 
shells assume such positions within the unit that 
the displaced scores are all substantially equally 
spaced apart and the included angles formed by 
the inwardly bent portions are Substantially 
equal. 

In this particular example of a nested unit 
in which thirty shells are nested it happens that 
six outwardly nested shells Sl-S6 have their dis 
placed scores unevenly spaced while the displaced 
scores of the remaining nested shells are equally 
spaced apart. It is to be understood that these 
numbers of shells in an outward nested group 
OG and an inward nested group IG may vary 

Thus the diameter of shell S6 must be a 
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3. 
in accordance with the total number of shells 
nested together and with the thickness of the 
stock of the shell bodies. 
As I have stated, an outward group of shells 

(in this particular embodiment shells Sf-S6) in 
a nested unit have their displaced Scores un 
evenly spaced apart and the included angles 
formed by inwardly extending portions i? becom 
ing progressively smaller inwardly of the unit. 
The group of shells deformed for nesting and 
nested within the outward group of shells, in 
cludes, in this particular example which is used 
as an illustration and not as a limitation, shells 
ST through innermost shell S33 and I shall, for 
purposes of description, term this group of shells 
the inward group of nested shells. 

In this inward group of shells each shell in 
Wardly of the group must be progressively re 
duced in diameter a greater amount than the next 
outwardly adjacent nested shell and this is ac 
complished by a greater displacement of each 
score toward the undeformed portions 3 of the 
shells. Thus shell S27 must be diametrically re 
duced by a greater amount than shell S26, there 
fore score 5 on shell S2 is deplaced closer to 
Wall 3 than is score 5 on shell S26. Now the 
scores 5 on shells S through S3 are substan 
tially evenly spaced apart and the included angles 
formed by the inwardly extending portions 
are substantially equal in all the shells S-S30. 
Since all of the angles formed by inwardly ex 
tending portions of the shells S-S30 are Sub 
stantially equal and since all adjacent scores 5 
are spaced apart a substantially equal distance 
I am enabled to nest cans having only a single 
score which is of constant width throughout its 
length and in which the single score on each shell 
is of the same width as every other Score. 

It will be recognized that in nesting a plurality 
of shells each having a single Score, every Shell 
is deformed in the same manner along the hinge 
lines 9, the only difference being that as the shells 
are nested inwardly the scores are displaced a 
greater amount, and the inwardly extending por 
tions or projections become progressively longer 
inWardly of the unit until the score 5 of the inner 
most shell is disposed closely adjacent to the un 
deformed wall portion of said innermost shell. 
While I have disclosed a nested unit in the draw 
ings containing the maximum number of shells of 
the individual thickness of those shown, it is not 
necessary that the maximum number be nested 
in a unit. 

In deforming each shell for nesting, whether 
the shell is to be disposed in the outward group of 
nested shells or in the in Ward group of nested 
shells, to provide the portions or projections 
which take up or reduce the shell diameter, a 
banding or curving of the shell body occurs as at 
5 and this curved part forms a joining Section 

for connecting the inwardly extending portions 
to the remainder of the shell body. As the shell 
is deformed to provide the inwardly extending 
portions or projections a Section of the body of 
the shell is bent out of the normal curvature 
thereof forming the curved joining sections 5. 
Thus as the shell body is bent or deformed to pro 
vide the inwardly extending portions if no sharp 
angled bends occur in the stock between such 
portions and the remainder of the shell body, 
the inwardly bent portions or projections be 
ing joined to the remainder of the shell body by 
the curved section 5. 
Each curved joining section 5 does not follow 

the normal circular outline of the undeformed 
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part of the shell body but each such curved sec 
tion constitutes an arc of a substantially true cir 
cle of less radius than that of the undeformed 
part of the shell body. The curved or arcuate 
joining section 5 which constitutes an arc of a 
substantially true circle begins at Substantially 
the point where the deformation of the shell 
body from the circular outline starts, and ends at 
substantially that point where the curved Section 
5 starts to diverge from the arc of a true circle 
and into the inwardly extending portions . In 
Figs. 3 and 4 of the drawings I have designated 
these points as X and Y, respectively. 

It is to be understood that every shell in a 
nested unit with the exception of exterior shell 
Si has this curved joining section 5 forming an 
arc of a substantially true circle. In a unit of 
nested containers the radius of the sections 5 
will be progressively reduced in Wardly of the unit, 
thus the radius of section 5 of shell S2 will be 
greater than that of shell S20 or shell S3. The 
greater the displacement of score 5 the greater 
will be the reduction of the radius of section 5, 
hence a, co-relation exists between the displace 
ment of a score 5 and the radius of joining Sec 
tion 5. 
As particularly illustrated in Figs. 2 and 4 of 

the drawings a unit of nested shells includes an 
exterior shell having a portion of the wall there 
of somewhat flattened and a plurality of shells 
nested therewithin each being diametrically re 
duced a greater amount than the next adjacent 
outer shell, the diameter reduction being 
achieved by providing inwardly extending por 
tions which project toward the undeformed parts 
of the shell bodies. These projections being 
joined to the shell bodies at their bases by curved 
joining sections which are arcs of Substantially 
true circles all of which are of less radius than 
those of the undeformed part of the shell bodies. 
Any shell may assime any relative position. With 
in the nested unit by displacing the score there 
of the amount necessary to reduce the shell di 
arater tie re?uired annount. 
When any shell is deformed for nesting there 

are no sharr, hends in the shell body except at 
hinge lines 9 formed by scores 5... the remaining 
part of a, shell body is entirely free of scores or 
sharn bends and the deformation of a body in ac 
cordance with this invention produces only 
cirves in addition to the bends at hinge lines 9. 
The shells may be nested together by working 

from the innermost shell outwardly or from the 
exterior she inwardly. 

In removing or separating the shells from 
nested position it is preferable though not neces 
sary to remove the exterior shell first and work 
inwardly of the unit. In a unit including the 
maximum number of shells, the shells are rather 
tightly packed and as the exterior shell is re 
flowed the next shell is somewhat released from 
its tight position and may be removed quite 
easily and this principle operates throughout the 
unit so as each outermost shell is removed the 
next adjacent, one is loosened or partially freed 
for sirople rera oval. 

It is also within my contemplation to wrap 
each unit in a sheet of relatively strong wrap 
ping paper or the like, such paper being tightly 
Wrapped about the unit with a slight degree of 
compressive force. When such a wrapped unit is 
to be disassembled it is only nepessary to slit the 
wrapping with a knife or the like whereupon the 
exterior shell Will be somewhat loosened and may 
be removed with facility. 
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10 
In Figs. 6 through 9 of the drawings I have 

illustrated a nesting arrangement for container 
shells having rolled or crimped end edges in 
stead of the previously described square cut end 
edges. The nesting of shells having Such 
crimped or rolled end edges presents certain 
problems not encountered in shells having square 
cut end edges for they may not be completely 
longitudinally received one within the other and 
thus a nested unit is of a larger size than that of 
a single shell. I have devised a container shell 
having crimped or rolled end edges which may be 
nested into a unit the overall longitudinal dimen 
sion of which is substantially less than the com 
bined length of all of the nested shells. Such 
container shells having radially extending 
Critinped end edges increase the thickness of the 
Shell at each end and for this reason they may 
not be connpletely received one within the other 
for nesting. 

have used the same reference nunerals in 
Figs. 6 through 10 of the drawings as were used 
in Figs. 1 through 5 to designate similar parts. 
Referring particularly to Figs. 6 through 10 of 
the drawings wherein I have used the numeral 

to designate the container shell which is of 
generally cylindrical configuration and may be 
maide of the same materials as the shells illus 
trated in Figs. 1 through 5 of the drawings. The 
Shells are formed with a longitudinally extend 
ing Score 5 comprising the groove it and hinge 
lines 9, this score being exactly the same as that, 
described hereinabove in connection with the 
shells having Square cut end edges. As I have 
eXplained all of the shells being produced in a 
plant and adapted for nesting are provided with 
the same score 5, regardless of whether the end 
edges are to be rolled or whether they are to re 
rain Square cut. 
The container shells of this particular char 

acter are formed with a radially outwardly ex 
tending roll or crimp 2 on the top edge and a 
radially in Wardly extending crimp or roll 4 on 
the bottom edge thereof. It is to be understood 
that the top roll may be a radially inwardly ex 
tending roll and the bottom roll a radially out 
Wardly extending roll and still fall. Within the 
Scope of this invention. It will be recognized 
that the invention involves a new and ingenious 
in ethod of nesting of shells having radial ex 
tensions on the top and bottom edges regardless 
of whether they extend inwardly or outwardly 
radially of the shell body. 
As I have pointed out the purpose of the crimps 

is to provide means cooperative with closure 
members for closing the top and bottom of the 
Shell. In this particular embodiment I disclose 
merely as one example of one type of bottom 
closure a disc-like cap is having a rolled edge 
8 adapted to mate with a crimp 4. The closure 
is adapted to be inserted into operative shell bot 
tOn closing position from the top of the shell. 
I also may use a 'snap-on top closure ( for clos 
ing the top of the shell after it is filled. A rim 
2 of groove-like formation is pressed in the an 

jiular edge of cap 0. 
In the production of shells for nesting, Whether 

the shells are to be of the straight edge or of 
the rolled edge type, each shell is formed with 
only one longitudinally extending score 5, provid 
ing a groove forming longitudinally extending 
hinge lines 9. In shells having the crimped 
edges the score is first pressed in the shell body 
and then the crimps are formed on the end edges, 
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With the result that the score is carried over into 
the crimp and the fibres are not damaged. 
In Crder to nest shells of the character of 

those illustrated in Figs. 6 through 10 the shells 
are deformed along the single score line in Such 
Islanner that the diameter of the bottorn portion 
of each shell is reduced relative to the top SO 
that in a nested unit consisting of a plurality of 
shells, adjacent shells are nested by inserting 
the bottom of a shell into the top of the next 
adjacent shell. - 

This diameter reduction of the bottom por 
tion of a shell having crimped end edges and a 
Single longitudinal score line in the body thereof 
is accomplished by a deformation of a part of the 
shell body along the hinge lines 9 of the Score. 
The Score line 5 is pressed inwardly to displace 
it from the normal circular contour of the shell 
body and the lower or botton end A thereof is 
displaced to a greater extent than the upper 
or top end 6 thereof to thereby dispose the 
Score line 3 in an angled position relative to the 
normal longitudinal plane of any part of the 
Shell body. This angled displacement of the 
score 5 is clearly illustrated in Fig. 8 of the draw 
ings. This, with any shell deformed in this 
manner with the botton or apex of score 5 
in Wardly displaced a greater extent than the top 
5 of Score 5 the diameter of the botton portion 

of the shell will be reduced a greater degree 
than will the top so that the botton of a shell 
nay be inserted in the top of a shell for nest 
ing. The degree of displacement of apex 3 
determines the annount of diameter reduction of 
the botton of the shell. For instance, if the 
top 6 is displaced so that it is three inches 
from the opposite or undeformed Wall of the 
shell and the apex 4 is displaced so that it is 
two inches from said Wall, that nuch more of 
the botton of the shell has been reduced and 
therefore its diameter is that much Smaller than 
the diarieter of the top of the shell. 
While I have described the shell botton as 
eing reduced more in diameter than the shell 

top, the reverse could of course be true and the 
shells nested as described. All that is necessary 
is that one end of the shell be reduced in di 
afeter a greater amount than the other end 
of the shell. 

In deforming shells of this character for nest 
ing it will be recognized that I have eliminated 
the necessity of a number of sharp bends in the 
shell body and in the crimps. Instead the body 
of the shell is bent on hinge lines 9 and this 
portion extending from the hinge lines to the 
rest of the body is curved as at 8 and thereby 
presents no sharp bends which may have a dam 
aging effect on the stock of the shell body and on 
the crimpS. 

In Fig. 10 of the drawings I have illustrated a 
unit, consisting of a plurality of nested shells 
which have been deformed along hinges 9 of Score 
line 3 to reduce the diameter of the bottom 
end relative to the top end by angling the score 
line, that is the apex 4 of score line 5 is pressed 
inwardly a greater distance than top 6 of score 
line 5, so that the Score line extends inwardly 
fron top to bottom at an angle relative to the 
Lindeformed wall portion of the shell. Thus the 
shells C-C8 compose a nested unit each being 
deformed by angling the Score line 5 as described. 
Each score will be substantially parallel to every 
other score. In nesting the shells the reduced 
botton end of shell C2 is inserted in the top 
end of shell CA, the shell being disposed therein 
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12 
until the bottom end is adjacent to but removed 
from the bottom end of shell C, then shell C3 
is nested in shell C2 and so on until the unit 
is completed. It will be appreciated that such 
a nesting system provides great flexibility and 
considerable latitude is present in the amount of 
diameter reduction possible. 
When a plurality of shells are deformed for 

nesting by pressing the Score line in Wardly a 
greater distance at the bottom of the shell than 
at the top so that the score lines Will all eX 
tend at equal angles, the apexes 4 of each shell 
will be aligned forming a straight line which is 
substantially vertical where the unit is disposed 
in Substantially vertical position relative to a 
horizontal plane. 

It will be appreciated that the spacing be 
tween crimps 2 of adjacent nested shells in a 
unit is dependent upon the thickness of the stock 
of the shells being nested. 

It will of course be understood that the closure 
members 6 and 9 will be packed and shipped 
Separately from the nested units and that the 
crimps may take any form. 

It will now be evident that I have devised a 
container shell having only a single score in the 
body thereof which may be nested regardless of 
the type of end edges formed thereon. Where 
Crinilped end edges are spun. On the shells it Will 
be appreciated that deformation along only a 
Single score eliminates the usual damage done 
to the crimp by bending along many lines. 

claim: 
1. A unit of nested container shells consisting 

of an exterior shell and a plurality of deformed 
container shells including an outward group of 
Shells and an inward group of shells, and each 
of said shells having diameter reducing means 
thereon, the shells of both groups nested one 
Within the other throughout their lengths and 
Within the exterior shell, and all of the shells 
being of the same diameter when in expanded 
undeformed cylindrical condition, said deformed 
container shells being of progressively reduced 
diameter from said exterior shell to the inner 
most shell, each of said shells when in deformed 
nested position having inwardly extending por 
tions the inner ends of which are hingedly con 
nected together, the extending portions of any 
shell being disposed within the extending portions 
of the next inwardly adjacent shell, and the 
inner ends of the extending portions of the out 
Ward group of shells being unequally spaced 
apart and those of the inward group of shells 
being equally spaced apart. 

2. A unit of nested container shells consisting 
of an exterior shell and a plurality of deformed 
container shells having square cut end edges and 
nested one within the other throughout their 
lengths and within the exterior shell, all of the 
shells being of cylindrical shape and of the Same 
diameter when in expanded undeformed condi 
tion and being of progressively reduced diameter 
from said exterior shell to the innermost shell 
when in deformed nested position, and each of 
said shells having a single score pressed therein 
providing Spaced hinge lines thereon, said Single 
score being the Sole compressed portion of the 
shell body, and each shell of said nested unit of 
Shells being bent along said score into deformed 
nested condition, and every hinge line extending 
longitudinally of the shell perpendicular to the 
plane of said square cut end edges and the hinge 
lines On every shell being spaced apart the Saline 
distance. 
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3. A unit of nested container shells consisting 
of an exterior shell and a plurality of deformed 
container shells nested one within the other 
throughout their lengths and within the exterior 
shell, and all of the same diameter When in 
expanded, undeformed cylindrical condition, said 
deformed container shells being of progressively 
reduced diameter from said exterior shell to the 
innermost shell, and each of said container shells 
having a single longitudinally extending score 
line pressed therein providing spaced hinge lines 
thereon and the remainder of the shell body 
being uncompressed, and each of said container 
shells being bent along said score line to reduce 
the diameter of the shell for nesting. 

4. A unit of nested container shells consisting 
of an exterior shell and a plurality of deformed 
container shells having Square cut end edges and 
nested one within the other throughout their 
lengths and within the exterior shell, all of the 
shells being of cylindrical shape and of the same 
diameter when in expanded undeformed condi 
tion and being of progressively reduced diameter 
from said exterior shell to the innermost shell 
when in deformed nested position, and each of 
said container shells having a single longitudi 
nally extending score line pressed therein pro 
viding spaced hinge lines thereon for bending of 
the container shell therealong when nested, the 
remainder of the shell body being uncompressed, 
and means progressively reducing the diameters 
of the nested shells including portions extending 
inwardly from each body and hingedly connected 
together at their inner ends by said score line 
when displaced from the normal circular con 
tour of a shell and connected to the shell bodies 
at their other ends by curved sections, the 
amount of displacement of the inner ends of 
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4. 
the inwardly projecting portions being progres 
sively greater inwardly of the unit and the radii 
of the curved sections being progressively re 
duced inwardly of the unit. 

5. A unit of nested container shells consisting 
of an exterior shell and a plurality of container 
shells each having diameter reducing means 
thereon and part of the bodies of which are de 
formed, said container shells nested one within 
the other throughout their lengths and within 
the exterior shell, and all of Said container shells 
being of the same diameter when in expanded 
undeformed cylindrical condition, said deformed 
container shells being of progressively reduced 
diameter from said exterior shell to the inner 
most shell, and each of said deformed shells 
nested together within said exterior shell having 
in Wardly extending portions joined to the un 
deformed portion of the shell body by curved 
Sections each forming an arc of a Substantially 
true circle and each arc being of progressively 
reduced radius from said exterior shell to the 
innermost shell. 

LEED. PIERCE. 
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