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This invention relates to containers made of
paper. ‘ : ,

More particularly it relates to paper cans such
as are used for retail sales and servings of moist
and liquid foods, as coffes, ice cream, milk, cot-
tage cheese, or oysters: or, in suitable sizes, may

be used to hold other liquid or solid substances.

Cans of the tapered body type have the im- .

portant advantage over ecylindrical cans that,
before they are put to use, they can be nested
together, to save space in shipment and in stor-
age. But the attaining of this benefit has hither-
to involved sacrifice of some or other of the prop-
erties that are important for a satisfactory use
of the can. -

One defect prominent in tapered-body con-
tainers has been a lack of rigidity in the top rim.
A person grasping such a cup containing hot
coffee sometimes collapses the top, and so slops
some of the contents over her clothing.

When the cun is merely to be filled, to be car-
ried away, this danger can be reduced by closing
the top of the cup with g plane disk, sprung into

8 groove. But the service personnel in retail

-establishments often lack the skill to snap the
disk into place accurately. Pressure unevenly
applied tilts the disk and sticks fingers into the
food. Or, if the cup happens unintentionally to

be filled above the groove, the springing of the -

closure disk fo its seat results in g slopping over
. of contents. Or, excess of caution under the
usual hurried conditions of service may result in

an under-filling, which is objectionable where z '

specified measure of contents is to be sold,

Another defect is that the edge of an interior
closure disk has to fit very tightly and exactly
in a perfect circle, in order to make a tight clo-
sure. Unskilful manipulation leaves a leaky top.

But the applying of a cylindrieal flanged cover -

exteriorly of a cylindrical rim can be satisfactory,
and under proper conditions can easily make a
firm, tight closure. o

~ Doubling the thickness of the top portion by
turning the top of the body inward has also been'
tried, but-this leaves s loose flap which both
fails to afford desired firmness, .and interferes
with use by entrapping contents when the can
is being emptied. ‘

It is a purpose of the present invention both
to avoid these and other faults that have chsr-
acterized tapered containers as heretofore made,
and, at the same time, to provide a tapered con-
tainer which is capable of satisfactory all-around

utility, in the various functions which such con- .
55

tainers are desired to serve.
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One feature is that the invention makes the
top part of the tapered bedy into a rigid rim
which is sufficient for ordinary uses. Another
is that this rim can be made with reinforcement

-for even greater firmness if desired, as in cases

where thin stock is used. .

Also, it makes the rim so that exteriorly it
can be fitted closely and deeply by a cover hav-
ing a cylindrical flange, to make a tight top clo-
sure. A container thus made can measure and
deliver its standard capacity by being flled to
the top.level and then closed with the exterior
flanged cap—without embarrassment or leakage
in the hurry of service conditions.

The rigidity is produced by the main part of )
the rim having a double thickness of stock, and
having quadruple thickness at the base of the
rim. This permits of thinner and less expensive
paper stock being employed. ’ .

If the rigidity wanted is greater than the thin
stock affords, or if an extra rigidity is desired,
the invention provides for the said double thick-
ness to house a reinforeing band which may be
as stiff as may be desired. o ’

Nested containers at present in the market are
mostly of single-ply stock, and are too flimsy
for general use. It is a further’ advantage of
the present invention that if greater rigidity of
body than single-ply stock will afford is wanted,
nested containers having rims of the present in-
vention can be made of sheet stock having two
or several plies of paper, laminated with suit-
able adhesive. .

The process for manufacture of the improved
container has the further feature that it pre-
serves the natural elasticity of the paper, the
micro~structure of which is not disturbed. se-
riously, as that structure is by those types of
containers in which the top edge of the blank
is spun outward with incidental stretching, and
then is turned inward leaving the fibres loosened
and the stock softened.

The invention thus provides a can which is
useful, both when closed and when open, for
sales and servings of food; and which, before

‘being used, can be held nested in supply. When -

used it can be filled flush to the very top; it has

. tightness of closure, because a cylindrical cap

50

can be used; it has firmness to resist deformation
of its circular top by a person grasping it, or to
resist the manipulation.of one who may be filling
it with stiff contents, as ice cream from a scoop:
and it has-a commercially valuable eye appesal,
in that its fop is in harmony with its body in

exterior aspect. - .




" . tents are poured from the container,

2 .
‘It is, moreover, an important feature that my
improved containers can be produced rapidly at
- costs comparable with the costs of current con-
structions of containers to which they are su-
perior. .

The tapered body blank to which the-invention
is applied may be made of any suitable sheet ma-
terial, of paper or other stock substance, and by
any suitable method. The invention is herein
{llustratively described as 1t may be applied to a

10.

tapered body blank made by cutting a flat blank -

from 8 flat paper sheet and wrapping it into the
shape of a tubular conical frustum. Procedure
t6r this is well known for producing length and
diameter with precision from paper stock whose
stiffness may be selected. The small end of the
tube may be closed by any suitable permanent
clostuire means. -
According to the invention, the upmost cir-
cular zone A of such a conical blank of paper
stock ultimately becomes an interior band in the
#im of the completed container; and the second’
gzone B becomes an outer band of the same.
These two thicknesses overlie each other in the

rim, the outer B being slightly stretched from its -

initial position and condition in the blank, and
~ the inner A being slightly compacted, having
initially been larger than B. The third zone C
becomes molded into an ogee curve, set radigally
outward from the axis with its portion which:is
radially outmost coricave upward and constitut-
ing a channel into which the lower edge of the
inner band A is tucked and by which that edge.
is covered and is permanently held.

The opposing resilient reactions of the slightly
stretched and the slightly compacted zones of the
stock press these two bands together to constitute
a rim of double thickness, upstanding from a base
or bottom having quadruple
ogee locks and covers the inturned edge in a for-
mation which favors complete drainage of con-
tents when the can Is inverted. : o

In the process for attaining this construction,
zones A and B of the tapering tube blank are first

to be expanded, so that they become a cylinder
of the diameter possessed initially by the extreme
top edge. The expanded area has a vertical
depth slightly more than twice the depth desired
for the ultimate cylindrical rim. . This cylindrical
expanded section is then to be thrust bodily down-
ward, in the axial direction, around the adjacent
_top of the region that is not expanded, thus
shaping the zone C with reverse curves that make
the ogee. . The stock of the top zone A is then to-
be spun inward and gradually downward until its
edge that was at the top becomes tucked down-
ward into that curve of the ogee which is con-
_ cave upward. Sald curve ccnstitutes a channel
which houses said edge. At the junction, of this
double-thick cylindrical band with the single-
thick unexpanded tapering portlon of the wall of
the body, the curve of the ‘'ogee which is convex
upward constitutes an overlying lip which both
serves as one wall of the channel, and, when con-
directs all
outflowing contents of the can smoothly past the
inturned edge of the original top zone A.

For providing greater stiffness of rim than
would be made by the paper or other stock chosen
for making the container, & cylindrical reinforc-
ing of paper stock or of other materiul, having
width approximating
of the cylindrical rim, may be inserted within the
-expanded B zone prior to the inturning of the A
zone, so that the inturned A stock will' be laid
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inside of the insert. The channel having: been
made suitably wide, the ihsert and the turned-in
A stock will then both be locked by.the insertion
of the inturned edge in the channel. "

The cylindrical rim thus constituted, with or
without the insert, can make a tight closure fit
against the flange of a cap engaging exteriorly
around the rim; is permanently stable; and can
be stiff enough for all needs of users, whether
for filling the container or. for holding it normally
and comfortably in hand.-

Inthe accompanying drawings: -~

Figure 1 is an elevation, in medial vertical sec-
tion, showing a tapering paper blank for a con-
tainer body set in a stationary socket and about -
to have its upper region expanded by a forming

" plunger moving in axial direction;

Figure 2 is a similar view of a fragment of the

same, showing the upper part of the tube atan
intermediate stage of its being expanded to cylin-
dricality;
. Pigure 3 is a view similar to Pigure 2 showing
completion of the expanding step, and illustrat-
ing how the final axial travel of the forming
plunger cooperates with the mold on the top edge
of the socket, to form an ogee curve integrally
joining the cylindrical and the tapering portions--
of the tube walls; | :

Figure 4 is a similar view of the next stage,
showing the expanded stock in process of being
turned inward upon itself by another plunger;

Figure 5 is a similar view showing the-rim com-

- pleted, with the turned-in edege housed In the ogee

35

thickness where the .
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curve; -

Figure 6 Is a view similar to Figure 5, but show-
ing a reinforcing ring between the two thicknesses
of the rim; and )

Figure 7 is a side elevation partly in medial ver-
tical section, of my improved container of

‘Figure 5, covered by a flanged cap closure fitting

thereon. - . o
Flgures 8, 9 and 10 are elevations, comparable

_respectively with Figures 2, 3 and 4 for showing

successive steps in the application of the inven-
tion to the smaller end of & tapered paper con-
tainer body mounted on a plug before the larger
end is closed; ) .

.Figure 11 is an elevation, of the same at the
moment of the completion of the forming of the
double-thick eylindrical rim; C

Tgure 12 shows a cylindrical cap applied on
the same; and ,

Figure 13 is an elevation of a fragment like.
Figure 12 except that at the edge of the rim the
paper stock is doubled outward, instead of inward.

Referring to the drawings, the tapering tubu-

" lar blank 10 may be a flat blank of paper or other -

60

sheet . stock of . deslred stiffness' and strength,
preferably treated, as with paraffin, to make it
resistant to moisture, which has been wrapped
into the shape of a frustum of a cone; or this

may have been otherwise made.

85
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the desired ultimate depth

78

A permanenf bottom closure of any conven-
tional or other sultable type may be considered
to have been formed or secured in the smaller
end of the tube.

In Figure 1 the tube 10, with or without its bot-
tom closure in place, is shown held in a taper-
ing socket 12 adapted to hold the tube friction-
ally against rotation. The larger end of the tu-
bular blank projects a substantial distance be-
yond the socket 2, for being expanded by & still

.or rotating plunger I4 as that plunger moves

axially toward the socket. A very deep annular
cylindrical groove 18 in the face of the plunger
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is only a little wider than the thickness of the

- stock, and has a diameter such that it is adapted

to receive the top edge of tube 10. As the plunger
advances, upper zones A and B, of the tube, ex-
tending downward from the top edge, enter the
groove and become expanded to cylindricality by
the plunger, as shown in Figures 2 and 3. The
- circular underface of the plunger has a marginal
ridge 15. As this ridge passes a cooperating
ridge 17 of smaller diameter, on the top edge of

the socket wall, the final travel of the plunger.

moves the whole expanded part A and B of the
tube a little in axial direction, and bends a part
of the zone C, next below B, outward and down-
ward around that interior annular upstanding
. ridge 17, expanding and depressing what was the
upper part of zone.C so that it enters a marginal
depression 18 which is in the top face of the
socket wall outside of the ridge (7. This makes
the zone C into an ogee curve, extending outward
from the axis, in directions which may therefore

3

larger énd of the taper, the invention neverthe-
less has utility in containers tapering oppositely,
toward a mouth at the smaller end. In such
cases, illustrated in Figures 8-13, the rim-form-
ing operations can be performed before the larger
end is closed, the tapering blank 40 being mount-
ed on a tapering plug 42; and the operations in

" general will embody reversals of details above

10
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be considered to have radial characteristics, this .

being an ogee reversely curved around the ridge
1T and the ridge 15, so that its curve {8 which is

concave upward constitutes a groove or channel :

whose inner wall is the curve that is on that side
of it which is toward the axis. The outer wall

of this channel is the base of the expanded zone .

B. These reverse curves join the tapering part
. of the tube wall with the expanded part.

After this slight translating of the cylinder
relative to the cone, the zone A of the cylinder is
to be turned inward to lie within zone B of the

.cylinder and be secured there by the very top of

the cone section. Figure 4 illustrates the tube ¥

held in a socket 12 which is being approached by
a spinning plunger 28 that has initiated the in-
turning of the paper stock. Preferably a sta-
tionary circumferential wall 22 is first set down
for exterior support of the expanded parts A and
B of the tube walls, as in Figures 4 and 5. Then,
as the plunger 20 moves axially toward the socket,
the tubular stock enters the groove 24, whose
walls are the plunger 20 and the wall 22. This is
8 U-groove whose curve 21 is on the margin of
the plunger, and whose width slightly exceeds
twice the thickness of the paper stock. The
curve guides the edge of the tube through a bend

of 180° and downward, to lay the stock of zone'

A inside of the stock of zone B, thus to provide a

an

described. Thai is, the effect of the deep eylin-
drical groove 46 in the forming plunger 44 will
be to condense the fibres of the paper stock
slightly. If the rim-doubling groove 54 between
the spinning plunger 50 and stationary wall 52 is
set in position to turn the edge of the paper 40
toward the axis, as in Figures$ 4 and 10, there will
be a further slight condensing of the fibres,
making the 'interior ply of the finished rim be
extra stiff. The completing of the ogee -base for
such a rim is illustrated in Figure 9, where the
ridge 45 of the descending plunger 44 has passed
the marginal ridge 41 upstanding on the support,
and has entered the circular groove 49 which lies
in the top face of the support néxt inward from
the ridge 41. If the rim-doubling groove, 54 in
Figure 10, is to turn the edge of paper, 46 of Fig-
ure 9, outward from the axis, to the position
shown in Figure 13, it is obvious that the groove .
will be set with slightly different radius, so that
the upstanding edge 46 will enter along the
groove wall which is nearer the axis; the ogee-

" forming ridges and grooves being made with radii

40

45
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double thick cylinder upstanding above the ogee. .

The final travel of this plunger 26 tucks the an-
nular inturned edge of the tube into the ogee’s
annular channel {8, as in Figure 5; and there
that edge is housed and confined, being covered
laterally by the ogee’s convex curve ! which
constitutes an overlying interior lip and holds the
tucked edge secure against displacement.

The double thick cylindrical stiffness thus pro-
vided can be increased by adding a reinforcing
ring 26 shown in Figure 6. This can be prelimi-
narily inserted in the expanded part of the tube.
The inturning of tube walls in this case will oc~
cur inside of this ring, the margin of the plunger
being made with suitable space, so that the ring
stands as a reinforcement between the outer and
inner thicknesses of the tube stock. In Figure 6
the plunger 23, with its wider groove 25, may
drive both the lower edge of the ring insert and
the turned-in edge of tube stock into the wider
ogee channel 28, to secure them both against
displacement. - : .

While the principal use of the invention is ex-
pected to be for containers that can be nested to-
‘gether, in which case the open mouth is at the

b5
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that position them to cooperate so that the ogee
will form on the outside of the eylindrical forma-
tion; and the doubling back of the edge will be
on the outside. In this situation a top cover
with close-fitting cylindrical flange can -be used
to enclose contents, with the edge of that cover
flange pressed into and confined in the upward
concavity of the ogee. '

The invention thus provides ‘a tapering con-
tainer of either type with a strong. cylindrical
rim 30, 69 or 66’ for easily receiving and tightly
seating the flange of a cap cover 32, 62 or §2’.
The exposed edge 34, 64 or 64’ is smooth, by
reason of the bend between the stock of zones
B and A, which facilitates the putting on of a
tightly fitting cap cover, and makes the ‘edge-
agreeable to one’s touch when the container is
used as a cup for drinking. Although the draw-
ings, for.clarity, emphasize the vertical depth
which the rim may have, that depth need not be
50 great. The stock of zone A being held both
by its tucked-in edge and its bend at the rounded
edge of the container, and being sustained by
the quadruple-thick base, the depth can be as
little as may be desired between these two said
edges. : : .

It is intended that the patent shall cover, by
suitable expression in the appended claims, what-
ever features of patentable novelty exist in the
invention disclosed. :
~ Iclaim as my invention: -

1. A tapering container, whose side walls com-
prise sheet stock which forms its tapering tubu-
lar body and a cylindrical mouth rim; the said
stock in the rim being integral with stock in
the tapering body, being connected thereto by an
annular ogee curve of the sheet stock, and con-
taining the marginal portion of the sheet of stock,
said marginal portion being turned back at the
mouth edge of the container as a doubling thick-
ness of cylindrical rim wall; characterized by
this, that the mutually reversed curves of the
ogee are at & distance from the mouth edge of
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the container and overlie each other, as viewed
radially in a direction perpendicular to the axis
of the cylindrical rim; and that that sheet stock
which is in the rim and is adjoining the ogee
rises cylindrically beyond the zone of the ogee
curve through said distance to the edge of the
container and returns thence cylindrically to the
ogee, thus constituting said doubling thickness.

2. A tapering container as in claim 1, further

the mouth rim is at the
and the cylindrical rim

characterized in that
larger end of the taper;
portion of the container stands in
from the ogee to the edge.

3. A tapering container as in claim 1, further
characterized in that the mouth ‘rim is at the
smaller end of the taper and that the annular
ogee. curve proceeds toward the axis of the con-
tainer from the tapering body; the turning back
of sheet stock at the mouth edge of the container
being a turning outward from the axis.

4. A tapering container as in claim 1, further
characterized in that the cylindrical rim. portion
of the container stands in a position at which it
is translated slightly in axia] direction from its

relation of directly continuing the taper of that’

part of the sheet stock which is in the tapering
body portion, a shallow groove being thus pro-
vided, which is the said concavity of the ogee,
sufficient to house the turned back edge.

5. A tapering container as in claim 1, further
characterized in that a separate annular rein-
forcing body is housed between the two thick-
. nesses of sheet stock of the cylindrical rim.

10

said distance
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6. A tapering container, whose side walls com-~
prise sheet stock which forms.a tapering tubular
body and & cylindrical mouth rim; sald rim be-
ing integral with the tapering body, being con-
nected thereto by an annular ogee curve of the

sheet stock, and containing the marginal portion

" of the sheet stock, said marginal portion belng

turned back at the mouth edge of the contalner
as a doubling thickness of cylindrical rim wall;

‘characterized by this, that the mutually reversed

curves of the ogee are at a distance from the
mouth edge of the container and constitute a
base from which the double thickness of stock Is
projected cylindrically through sald distance to,
the mouth edge; the edge of the said turned-back -
stock being.housed in that section of the ogee
curve which Is the more remote from the body
taper; and the stock which is in the ogee curve
plus that edge portion of turned back stock which
is thus housed therein constituting a base for
the projected double thickness, which base, in
section, perpendicular to the axis, has quadruple
thickness of stock. '

7. A tapering container as in claim 1, further
characterized in that that part of the sheet stock -
which returnsfrom the edge of the container to
the ogee has its edge housed in the upward con-
cavity of the ogee and Is laterally confined there
by the upward convexity of the ogee.

ALBION M. BOOTHBY."




