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This invention relates t0 a truncated conical
.paper cup having 5 substantially transverse spoon
.Serviceable bottom and the method of forming
the safie,

. In Patent No. 2,473,840 dated June 21, 1949,
“there is disclosed and claimed a truncated conica]
Sifigle piece paper cup having g substantially
-transverse spoon sefviceable bottom which pro-
duces new, useful and unexpected results which
‘cahnot be produced by conventional pointed or
blafited conical paper cups., It eliminates inac-
cessible portions into which dissolvable solids or
SYrup may collect or settle when the contents of
the paper c¢up are agitatéd for mixing burposes.

The bottom of that raper cup also directs the
Mhotioh of tHe fluid in the cup when agitated for
Stuspending dissolvable solids or Syrup to aid in
-the dissolving and mixing thereof. Further, the
‘entire irterior of said papér cup ig accessible to
-‘ahqd sérviceable by a conventional spoon sg that
-all of the contents thereof may be removed by the
SPoon. Said paper cup is ideally suited for soda
Touhtain wuse for serving sodas, mixeq drinks and
‘the like. Tt has had 3 remarkable commercial
success and has made a tremendous impaect on
the art.

The truficated conical single pieee paper cup of
the aforementioneq patetit is of less than sixty
degree angle and the substantially transverse
-Speon serviceable béttom is formed by circum-
ferentially gathéring and pleating the paper of
an appresiable Hortion of the acute angled side
wall of & conical paper cup at the dpexial end
s substantially trahsverse pleated
surface, Aceordingly, an appreciahle amount of
Daper at the apexial end must be regularly gath-
ered and pleated into the spoon serviceable bot-
fom. 'The larger the diameter of the spoon serv~
iceablé bottom the inore the paper that must be
gathefed and pleated. Likewise, the smaller the
cone arngle the more the paper that must be
-gathered ang pleated to form & spoon servicew
able bottom of predetermined diameter,

... AS a practical commercial matter, therefore,
.the diameter of the spoon serviceable bottom and
the relationship between the diameter of the
_Spoon serviceable bottom and the cone angle of
the tifuncated frusto-conical single piece Ppaper
cup, formed in the manner set forth in the afore-
 Hentioned patent, are limited. Manufacturing
difficulties gre ehcountered in regularly gather-
.Ing and pleating the necessarily largé amounts of
baper required to form strong and neat appear-
ing spoon serviceable bottoms of very large di-
ameters Or in papeér cups of extremely small cone
.angles. 'The problem becomes particularly acute
“YWhen it
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is attempted to brovide very large diam- -

2
eter spoon serviceable kottoms on paper cups hay-
ing very small cone angles,

The principal object of this invention is to pro-
vide a new niethod of forming a truncated conical
single piece baper cup having a substantially
transverse spoon serviceable bottom wherein the
spoon serviceable bottom may be larger and the
cone angle smaller than heretofore commercially
bracticable.

In carrying out this object of the invention an
appreciable portion of an acute angled conical
baper side wall of less than sixty degree angle is
inverted at the apexial end thereof into an inter-
Nally located extension, The internally located
extension may be frusto-conical in configuration
and may have g reentrant conical portion. The
portion of the conical baper side wall adjacent
the internally located extension may be circum-
into a substantially trans-
Verse annular surface, The internally located ex-
tension is compressed into a substantially trang-
verse suriace merging with the substantially
transverse annuiar surface. In this way large
amounts of paper at the apexial end of the conij-
cal paper side wall may be uniformly gathered,
pleated, and compressed into g strong and neat
appearing spoon serviceasble bottom, Commer-
cially practicable large diameter spoon service-
able bottoms thusg may be readily provided on
paper cups having siriall core angles. The spoon
serviceable bottom thus formed hag an annular
portion provided with substantially radially dis-
bosed pleats and a central portion brovided with
substantially circumferentially disposed pleats,
which are so coempressed as to provide g substan-
tially smooth inrer surface,

A further object of thig invention resides in the
construction of the fruncated conical paper cup
with the substantially transverse spoon service-
able bottom formed in accordance with the meth-
od of this invention, In accordance with this
chject of the invention the truncated conieal
single piece paper cup of less than sixty degree
angle includes an acute angled substantially
smooth frusto-conical side wall ang g substan-
tially transverse Spoon serviceable pleatéd bottom
merging with the side wall, the bottom having
an annulair portion provideg with substantially
radially disposed pleats and a central portion pro-
Vided with substantially circumferentially dis-
posed pleats. While the inner surface of the
substantially transverse Spoon serviceable bottom
is preferably concave, such ag rounded, it may be
of any other desiréd shape.

The truncated conies]- Daper cup of this inven-
tion is particularly useful as a coffee cup when
it is of relatively small height, has g relatively
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large Spoon serviceable bottom and has a rela-
tively small cone angle. In fact, the conical pa~
per cup of this invention may be adaptable to
innumerable uses by varying the dimensions of
height, width, and cone angle, all of which may
be conveniently done within the method of this
invention.

Other objects of this jnvention will become ap-
parent to those gkilled in the art upon reference
to the accompanying specification, claims, and
drawings, in which—

Figure 1 is a perspective pottom view showing
the outside of a paper cup of this invention;

Fig. 2 is a top plan view {llustrating the inside
of the paper cup;

PFig. 3 is a side clevational view partly in section
of the paper cup of this invention;

Fig. 4 is a side elevational view of a conven-
tional conical paper cup which may be utilized
for forming the paper cup of this invention;

Tig, b is a side elevational view partly in sec-
tion illustrating the condition of the paper cup
of this invention at an intermediate stage in the
formation thereof;

Fig. 6is a sectional view illustrating one man-
ner in which & conical paper cup is provided with
an internally located extension;

Fig. 7 illustrates one manner in which the in-
ternally located extension may be compressed;
and

Tig. 8 illustrates one manner in which the
spoon serviceable bottom may be finally formed.

Referring first to Figs. 1 to 3, the truncated
conical single piece paper cup of this invention
is generally designated at 10.
acute angled, substantially smooth frusto-conical
side wall 11 of less than sixty degree angle. The
large end of the paper cup may ke embossed as
at 12 and provided with a suitable rim 13, if so
desired. A substantially transverse spoon serv-
iceable bottom 14 merges with the side wall il.
The bottom {4 has an annular portion 15 includ-
ing a plurality of apexially and circumferentially
gathered and radially disposed pleats 16, In or-
der to provide a clear line of demarcation bhetween
the spoon serviceable bottom and the side wall,
the juncture between the two may be provided
with an offset 17. The annular porticn 15 of the
spoon serviceable bottom terminates inwardly in
g transverse, compressed central cortion 8.
central portion 18 has apexially and circumferen-
tially gathered and circumferentially disposed
pleats 19 which generally are located on the in-
ner side of the paper cup to form a relatively
smooth bottom, the pleats {9 being separated
from the pleats 14 by an annular depression 29.
The bottom of the paper cup may ke externally
provided with suitable depressions for ornamental
characteristics and for assisting in the disguising
of the circumferentially arranged pleats.

The inner surface of the spoon serviceable bot-
tom 14 is preferably concave, such as rounded,

as illustrated, bubt of course it may be of any

other desired shape.

The manner of forming the truncated conical
single piece paper cub of this invention is illus-
trated in Figs. 4 and 5. The paper cup is pref-
erably formed from a conical paper cup as il-
lustrated in Fig. 4, which cup has an apex 25, The
apexial end of the conical paper cup is inverted
into an internally located extension, as illustrated
in Fig. 5. This internally located extension may
Le frusto~conical in configuration, as illustrated at
26, and may have & reentrant conical portion 27.
The portion of the conical paper side wall adja~-

It includes an -

This ;

10

20

60

70

78

4

cent the internally jocated extension is circum=~
ferentially gathered into the substantially trans-
verse annular surface 15 having the substantially
radially disposed pleats 16. The internally lo-
cated extension is then compressed into the sub=
stantially transverse surface 18 merging with the
substantially transverse annular surface 15, as
{Justrated in Fig. 3.

Any suitable means may be utilized for so
forming the conical paper cup of this invention.
Of course, such 2 conical paper cup may be
formed by hand. Figs. 6,7 and 8 {llustrate dies
which may be utilized for performing the method
on a commercially productive basis.

In Pig. 6 the conical paper cup may be placed
over a male die 30 having a frusto-conical surface
31, a curved annular surface 32, and a central
cpening 33. A female die 34 has an internal
frusto-conical surface 35 for holding the conical
paper cup against the frusto-conical surface 3l
of the male die 30. The female die 34 is pro-
vided with & central opening 36 for slidably re-
ceiving a plunger 31 which, in turn, is provided
with a central conical opening 38. After the
female die 34 has been operated to hold the coni-~
cal paper cup on the male die 38, the plunger 31
is operated to carry the apexial end of the conical
paper cup into tke central opening 33 in the male
gie. In so doing the internally located extension
having the frustoe-conical portion #3 and the
conical portion 21 is provided. At the same time
the side wall of the conical paper cup is apexially
and circumferentially gathered over the curved
annular surface 32 and such gathering is afforded
b, the formation of substantially radially dis-
posed pleats.

After the internally located extension is thus
provided on the paper cup it is removed from
the dies iltustrated in Fig. 6 and may be applied
to the dies illustrated in Pig. 7. A female die 40
of Fig. 7 is provided with an internal frusto-
conical surface &1 terminating in a shoulder 43.
A curved annular surface 42 lies hetween the
shoulder 43 and a central recess 44. The die con-
struction of Fig. 7 also uses a male die 45 having
an external frusto-conical surface 46 terminating
inaledgefi. A curved surface 43 lies between the
Jedge T and a central opening 43. The plunger 53
is slidably received in the central opening 49. The
paper cup having the internally located exten-
sion is inserted in the female die 40 and is held in
place therein by the male die 45 through the in-
teraction of the srusto-conical surfaces 41 and 46.
The surfaces 43 and 47 form the offset 1T in the
paper cup and the surfaces a3 gnd 48 form the
pleated annular portion of the spoon serviceable
pottom. The internally located extension of the
paper cup is received in the central opening 49 of
the meale die. The plunger 50 is then advanced
and in so doing it compresseés the internally lo-
cated extension into the centrally located pocket
44 to form the substantially transverse surface 18
merging with the substantially transverse annu-
iar surface 15 of the paper cup. When the in-
ternally located extension is thus compressed the
paper thereof is pleated info substantially cir-
cumferentially arranged pleats.

In order to finally finish the spoon serviceable
bottom the paper cup may be removed from the
dies of Fig. 7 and inserted in the dies of Fig. 8.
1n Fig. 8 a female die 55 i provided with a frusto-
conical surface 59, a shoulder 58, a curved annu-
1ar surface 57 and a transverse surface 59 having
suitable raised portions for embossing the bottom
of the paper cup. A male die 60 is provided with
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8 frusto-coniea] surface 61 terminating in 5 ledge
62. The male die 60 is also brovided with g cen-
tral obening 63 for slidably receiving a plunger
64 having a curved surface 65 and g substantially
transverse surface 66.

shoulder 58 ang ledge 62 finally form the offset (7.
The coacting curved surfaces 57 and 65 bress and
finally form the annular portion 15 of the Spoon
serviceable bottom and likewise the surfaces 56
and 59 press and finally form the central portion
18 of the spoon serviceable bottom. The raised
bortions in the central surface 59 emboss the
central portion 18 of the spoon serviceable bottom
into the desired design.

When the internally locateq extension of the
baper cup is compressed into the centra] portion
18 by the die structures of Figs. 7 and 8, the paper
thereof is upset or swaged into the centra] bot-
tom portion i3, This upsetting or swaging ac-
tion operates to firmly compress and unite the
baper fibers to form an extremely compact and
solid spoon serviceable bottom,

Obviously the sizes and shapes of the dieg may
be varied to produce different, sizes and shapes of
baper cups. In accordance with the method of
this invention large amounts of Paper at the
apexial end of the conical paper side wall may be
uniformly gathered, pleated and compressed into
strong and neat appearing spoon serviceable bot-
toms of very large diameters or in paper cups of
extremely small cone angles.

While for
this invention hag been disclosed,

the scope of the appended

We claim as our invention:

1. The method of forming a spoon serviceable
bottom in a conical baper cup of less than sixty
degree angle comprising inverting an appreciable
portion of the acute angled conieal baper side
wall at the apexial end of the conicg] baper cup
into an internally located extension, and com-
pressing the internally located extension into g
substantially transverse surface,

2. The method of forming a spoon serviceable
bottom in g conical paper cup of less than sixty
degree angle comprising inverting an appreciable
bortion of the acute angled conical baper side
wall at the apexia] end of the conical baper cup
into an internally locateq frusto-conical exten-

a substantially transverse surface,

3. The method of forming a spoon serviceable
bottom in a conical paper cup of less than sixty
degree angle comprising inverting an appreciable
portion of the acute angled conical Paper side
wall at the apexial end of the conical baper cup
into an internally located extension, circum-
ferentially gathering a portion of the acute
angled conica} baper side wall adjacent the in-
ternally located extension into g substantially
transverse annular surface, and compressing the
internally located extension into g substantially
transverse surface merging with the substantially
transverse annular surface,

4. The method of forming a spoon serviceable
bottom in g conical paper cup of less than sixty
degree angle comprising inverting an appreciable
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bortion of the acute angleq conical paper side
wall at the apexial end of the conical paper cup

surface merging with the Substantially
transverse annular surface,

5. The method of forming a truncated coniegl
baper cup of less than sixty degree angle having
an acute angled frusto-conical side wall merging
at its smaller eng in a spoon serviceable bottom
comprising inverting an appreciable portion of
the side wall of an acute angled conica] baper
cup of less than sixty degree angle at the apexig]
end thereof into an internally locateq extension,
and compressing the internally located extension
into a Substantially transverse surface,

6. The method of forming a truncateq conical
baper cup of less than sixty degree angle having
an acute angled frusto~conical sige wall merging
at its smaller end in & spoon serviceable bottom
comprising inverting an appreciable portion of
the side wall of an acute angled conical Paper
Cup of less than sixty degree angle at the apexial
end thereof into an internally loecated frusto-
conical extension having a reentrant conical
bortion, ang compressing the internally located
extension into a Substantially transverse surface.

7. The methogd of forming a truncated conical
baper cup of less than sixty degree angle having
an acute angled frusto-conical side wall merging
at its smaller end in a Spoon serviceable bottom
comprising inverting an appreciable portion of
the side wall of an acute angled conical baper
cup of less than sixty degree angle at the apexial
end thereof into an internally locateq extension,

substantially transverse annular surface.,

8. The method of forming g, truncated conical
baper cup of less than sixty degree angle having
an acute angleqd frusto-conical side wall merging
at its smaller end in

conical - extension having g reentrant coniecal
Pportion, circumferentially gathering a portion of
the acute angled conical paper side wall adjacent
the internally located extension into g substan-~
tially transverse annular surface, and compress-
ing the internally located extension into gz sub-
stantially transverse surface merging with the
substantially transverse annular surface.
WALTER E. AMBERG.
STEPHEN W. AMBERG,
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