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Patented June 16, 1942 2,286,692 

UNITED STATES PATENT OFFICE 
2,286,692 

METHOD OF AND APPARATUS FOR PRO 
DUCING ROLLED RMS ON PAPER, CUPS 

Frederick C. Smith, Worcester, Mass., assignor to 
United States Eavelope Company, Springfield, 
Mass., a corporation of Maine 

Application January 10, 1941, Serial No. 373,890 
(C. 93-365) 4 Claims. 

The present invention relates to the manufac 
ture of paper drinking cups or containers of 
the type having a Wedge-shaped or conical body 
and Open mouth of elliptical form. When Sup 
ported for use, such, for example, as cups con 
structed in accordance with Dickerson Reissue 
Patent No. 17,553, dated January 7, 1930. 
The object of the invention is to provide an 

improved method of and apparatus for forming 
rolled rims or beads on paper containers of the 
above indicated character, by the performance. 
of a Spinning Operation around the edge of a con 
tainer mouth in a truly elliptical path. Further 
more, the spinning is carried on Within a chang 
ing Zone corresponding to the diminishing ellipti 
cal perimeter of the container body, as the Spin 
ning progreSSeS. 
The above and other advantageous features of 

the invention will hereinafter more fully appear 
from the following description considered in Con 
nection. With the accompanying dra Wings, in 
Which: 

Fig. 1 is a view in side elevation of apparatus 
for forming rolled rims. On CupS. 

Fig. 2 is a View in front elevation of the ap 
paratus shown in Fig. 1. 

Figs, 3 and 4 are views in side elevation and 
in plan, illustrating the appearance of a Cup ber 
fore the formation of a rolled rim thereon. 

Figs. 5,5a and 6 are views in side elevation and 
in plan, showing a completed Cup With a rolled 
rim or bead. 

Fig. 7 is a Wertical Sectional View along the 
line - of Fig. 1, on an enlarged scale. 

Fig. 8 is a Sectional WieW at right angles to 
Fig. 7 and showing the parts in rim-rolling posi 
tion, 

Fig. 9 is a horizontal sectional view along the 
line 9-9 of Fig. 7, looking in the direction of the 
aOWS 

Fig. 10 is a horizontal Sectional WieW along the 
line O-O of Fig. 8, looking in the direction of 
the arrows, and With the cup form removed. 

Fig. 11 is a fragmentary sectional view on an 
enlarged scale, showing the formation of a bead. 

Like reference characters refer to like parts 
in the different figures, - 

Referring first to Figs. 3 and 4, a cup of the 
type with which the present invention is Con 
cerned is shown as comprising a generally Wedge 
shaped body , terminating in a straight edge 
bottom 2 and flaring outwardly to an open mouth, 
the edge 3 of which is of elliptical form. It 
is to be noted that the edge 3 lies in a single 
plane substantially parallel to the bottom 2, and 
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in making the cup, the blank from which the 
Cup is formed is So cut as to give an elliptical 
form to the edge 3, When the blank is curled 
about a suitable form and its edges secured to 
gether along the body seam fa. 

Referring now to Figs. 1 and 2, there is shown 
an illustrative embodiment of apparatus for form 
ing rolled rims on cups of the type shown in 
Fig. 3, Without alteration of the form of the 
Open elliptical mouth that such cup presents. 
AS shown, the apparatus consists of a holder 
4 mounted on a slide 5 movable between vertical 
Ways 6 provided by a frame . . . The slide 5 is 
operable. up and down between the ways 6 by 
means of a piston Within a fluid pressure cyl 
inder 8 under the control of a button 9, with 
the holder normally occupying the position of 
Fig. 2, in readiness to receive a cup, . 
As best shown in Figs. 7 and 10, the holder 

4 provides an opening fo, the upper periphery 
of Which is elliptical in form, as indicated at Ga, 
With the Wall of the opening tapering downward 
ly so that When a cup having the form of Fig. 3 
is placed in the opening 0, its body will fit 
Snugly in the holder 4. The holder 4 is so mount 
ed. On its slide 5 as to dispose the central axis 
of the opening G in exact allinement with the 
axis of a Vertical mandrel mounted in an 
Overhanging portion 2 of the frame 7 above 
the holder. The lower end of the mandrel 
carries a Cup form 3, so shaped as to fit within 
the holder opening 0 when the holder is raised 
into the position of Fig. 7 by operation of the 
button 9. 
When a cup has been placed in the holder 

opening 0 and the holder raised so as to cause 
the cup form 3 to enter the opening 10, the 
body of the Cup Will be firmly clamped between 
the holder and the form, with its elliptical edge 
3 lying entirely in a horizontal plane disposed 
above the upper end of the form f3. The clamped 
cup is then in readiness for operation upon by 
the rim-rolling device of the present invention 
Which, as previously pointed out, is adapted to 
ConVert the elliptical edge of the cup into a 
rounded rim or bead, Without in any way alter 
ing the form of the cup mouth. . 
As best shown in Fig. 7, the rim-rolling device 

consists of a pair of grooved rolls i, each rotat 
ably mounted between the arms of a yoke 5 pro 
Wided at the end of a stud 6 mounted on a slide 
T. Each slide 7 is movable between parallel 
Ways 8 provided on a cross head 9 that is rotat 
ably and slidably mounted on the mandrel . 
Therefore, the slide 7 carrying each roll 4 is 



2 
capable of both rotative movement with the cross 
head 9 as Well as transverse movement on the 
cross head With respect to the axis of the mandrel 

. 
The stud 6 which carries each roll yoke also 

carries a ball bearing 20, the outer race 20a of 
which is adapted to bear on a track 2 formed 
On a stationary cam 22 surrounding the Spindle 

. As best shown in Fig. 9, the cam track is 
elliptical in form, With its surface tapering in 
Wardly at an angle substantially corresponding 
to the angle which the sides of the cup form 
make With the vertical. Consequently, rotation 
of the cross head 9 with respect to the sta 
tionary cam 22 will cause the rolls 4 to travel 
in a truly elliptical path as the bearingS 20 move 
around the track 2, said bearings being main 
tained in contact with the cam track 2 by 
Centrifugal force. 
The cross head 9 provides a hub 23 capable 

of both rotative and axial movement With re 
spect to the mandrel, and a groove 24 formed 
on the hub 23 receives a belt 25, for rotatably 
driving the entire rim-rolling device mounted 
on the cross head from any suitable source of 
power, such as a motor 26. The hub 23 also 
provides a groove 27 for receiving a roll 28 at 
the lower end of an operating slide 29 movable 
between ways 30 provided by the frame portion 
2. The upper end of the Slide carries a roll 3 

bearing on a cam 32 mounted on the end of a 
shaft 33, so that the slide 29 is adapted to im 
part up and down movement to the cross head 
9 simultaneously with rotation thereof. 
The shaft 33 carrying the cam 32 is rotatably 

driven, by means of a sprocket 34 connected to a 
motor 35 by a belt 36, and the cam 32 is so 
formed that the slide 29 is moved from the posi 
tion of Fig. 7 to the position of Fig. 8 and back 
again, for each complete revolution of the Shaft 
33, to perform the rim-rolling operation. In 
order to insure that each cup Will be acted upon 
uniformly, a suitable one-revolution clutch is in 
terposed between the driving Sprocket 34 and 
the shaft 33, as indicated at 37. This clutch 37 
is adapted to be actuated each time the holder 
4 is raised, as by means of a Suitable handle 38, 
So that the cross head 9 will be returned to the 
position of Fig. 2, and remain there after each 
rim-rolling operation, until the cup just Oper 
ated upon has been removed from the holder, 
and the holder again raised With a fresh cup 
therein. , 

When the holder 4 with a cup therein has been 
raised to the position of Fig. 7, the cup will 
be firmly clamped between the holder and the 
form 3, with the edge 3 of its open elliptical 
mouth extending above the upper end of the 
form. Operation of the clutch 37 by the han 
dle 33 Will then cause the slide 29 to move the 
cross head 9 downwardly, and as the cross head 
rotates, the ball bearings 20 will move the slides 

With respect to the inandrel axis as the bear 
ings roll around the elliptical track 2 on the 
stationary cam 22. Therefore, as the grooved 
rolls 4 engage the edge 3 of the cup, the rolls 
A are moving in a truly elliptical path, Substan 

tially corresponding to the form of the cup 
mouth. The perimeter of this elliptical path 
progressively diminishes as the cross head f 9 
moves to the position of Fig. 8, with the result 
that a rounded bead 39 is spun on the cup by 
the rolls 4 operating within a changing Zone 
corresponding to the perimeter of the cup body 
at any stage of the Spinning, see Fig. 11. 
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2,286,692 
The holder is then lowered into the position 

of Fig. 2 to permit removal of a finished Cup, 
which has the appearance shown in FigS. 5 and 
6. It is evident from a comparison of Figs. 4 
and 6, that the rolled rim of the finished cup 
has substantially the same elliptical form as the 
edge 3, with the ellipse of the bead on a slightly 
Smaller Scale. This finished cup will be easy to 
drink from, owing to the reinforcing effect of the 
bead, and obviously, the beaded cups will nest 
readily in a stack, and can be handled in the 
Same dispenSerS that have heretofore been en 
ployed in connection With unbeaded cups, such as 
are shown in FigS. 3 and 4. 
From the foregoing, it is apparent that by 

the present invention there is provided an im 
proved method of and apparatus for forming 
Folled rims or beads on paper cups or containers 
of the type shown, with the beads being formed 
by a Spinning action, which takes place in a truly 
elliptical path, always corresponding to the per 
imeter of the cup body, as the spinning pro 
gresses. In this respect, the method and appa 
ratus of the present application differs from the 
disclosure of my copending application, Serial 
No. 373,648, filed January 8, 1941, wherein the 
bead forming operation takes place in a circular 
path. 

I claim: 
i. Apparatus of the class described, comprising 

a holder for receiving a paper cup having a co 
noidal or Wedge-shaped body and an open ellipti 
cal mouth, a rigid form relatively movable with 
respect to Said holder for clamping the cup body 
therein, with the edge portion of the cup mouth 
extending beyond said form, a tool slidably 
mounted on a carrier rotatable about the axis 
of Said cup form, and means cooperating with 
Said tool Simultaneously with its rotation by said 
Carlier for causing said tool to travel in an 
elliptical path of diminishing perimeter as it en 
gages the edge of Said cup to roll a bead thereon. 

2. In the art of spinning beads on the ellip 
tical rims of conoidal or wedge-shaped paper 
cups, the improvement which consists in sup 
porting each cup stationarily in a rigid form, 
With its rim protruding therefrom, applying to 
Said rim a Spinning element which travels in 
an elliptical path, and causing relative trans 
Verse movement between rim and element in a 
direction corresponding substantially to the 
taper of the cup body. 

3. In apparatus of the class described, means 
for stationarily Supporting a conoidal or wedge 
shaped paper cup, with its elliptical rim in pro 
truding relation to said supporting means, a 
Spinning member having an elliptical path of 
travel for engagement with said rim, and means 
for procuring relative transverse movement be 
tween member and rim in the direction of taper 
of the cup's wall. 

4. In apparatus of the class described, means 
for stationarily supporting a conoidal or wedge 
shaped paper cup, with its elliptical rim in pro 
truding relation to said suporting means, a Spin 
ning member revolving about the axis of said 
Supporting means and adapted to be engaged 
With Said rim, and a stationary cam cooperating 
With said member to confine its travel to an ellip 
tical path, Said cam having its surface on sub 
stantially the Saine taper as the cup body, where 
by the feed of said member against said rim 
causes Said member to travel in an elliptical path 
of gradually diminishing perimeter. 

FREDERICK C. SMITH, 


