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To ell whom it may concern:

Be it known that I, EcErr ARTHUR
StraTTON, subject of the King of Great
Britain, residing at Cressy Road, Hamp-
stead, London, England, have invented new

“and useful Improvements in Machines for

Making Paper and the like Cups, of which

_ the following is a specification.
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.creasing and

This invention relates to machines for
plaiting disks of material into
cup-shaped form and for turning over the

.borders thereof, for souffié cups and anal-

ogous articles. ,

The principal feature of -the invention
consists in means for turning over the
border of a plaited cup so as to stiffen or

" reinforce the cup and lock the plaits.
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Further features of the invention consist

“in the combination in one machine of the

border turning-over mechanism, with cup-
plaiting mechanism, such as is described in
the specification of my Patent No. 1,012,026,

Referring to the operations whereby the
border of a plaited cap is turned over :—
The. border of the cup is first splayed out-

“ward, and is then turned completely over so

. then again splayed outward, the
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-that the edge is directed toward the bottom

of the cup. The so turned-over border is

> fold of the
previous turn is pinched into a close crease
and finally the border is again turned com-
pletely over, so that the creased fold of the
previous turn is directed more or less toward

‘the bottom of the cup while the actual edge
of the material becomes directed away from .

the bottom. A

A machine for creasing and plaiting disks
of material into cup-shaped form and for
turning over the borders thereof, is illus-
trated on' the accompanying drawings, in
which:—

‘Figure 1 is an elevation of the entire ma-
chine. Fig. 2 is a developed sectional ele-
vation of the magazine, the creasing and
plaiting tools, the turning over tools and
the delivery tube. Fig. 8 is a_plan of the
magazine. Fig. 4 is an inverted plan of the
machine taken along the line 4—4 of Fig. 1.
Tig. 5 is an inverted plan of the machine
taken along the line 5—5 of Fig. 1.

Referring more particularly to Fig. 2:
A disk of paper is lifted by the suction head
o from the top of a pile in a magazine b
and drepped on to the creasing and plaiting

socket ¢. The dick is therein creased and
Elaited by the plaiting plunger & in the well
noOWN manner..
cup is then lifted by the plaiting plunger d
and is dropped or pushed off same into a
two-part socket ¢ formed with a shallow
conical border ¢'. The cup, when forced
home into
upper edge slightly beyond the junction of
the shallow conical border of the socket
with the remainder of the socket which is
slightly tapered to fit the cup. A plunger
# then enters the cup and forces same home
into the socket e, closing the plaits..
upper portion f* of this plunger 'f is ab-
ruptly conical to fit the shallow conical or
beveled border ¢! of the socket e, whereby
the protruding portion of the cup 1s splayed
outward. The plunger f then recedes par-
tially from the socket ¢ and is accom anied
by the cup, owing to a liner e* which pro-
vides the inner surface of the lower por-
tion of the socket e being simultaneously

partially ejected from the body of the socket

e. Then the abruptly conical portion f* of
the plunger f, which is mounted as a sleeve
on the latter, is displaced over the edge of
the liner ¢2, whereby the splayed border of
the cup is folded over the latter. The plun-
ger f is then wholly withdrawn from the
socket ¢, while the hner ¢* returns thereto;
during the ‘withdrawal, however; the sleeve
portion f* of the plunger 7 still surrounds
the turned-over border. of the cup; thereby
holding the latter on the ‘plunger f until
above another socket ¢. ~When above this
second socket, g, the sleeve. f' moves away

from the turned-over border of the cup and
an ejector head f2 in the plunger. f forces

the cup off the latter, to fall into the sec-
ond socket ¢.- -

The second socket g differs from the first
in the liner g2 being stationary and the outer
portion ¢* displaceable to- accompany the
plunger-sleeve A of its plunger %, and 1n the
liner ¢* protruding beyond the remainder ¢*
of the socket, the border of which latter g*
is a plane surface transverse to the axis of
the socket ¢ instead of being beveled. The
outer or sleeve portion 2' of the plunger h
has correspondingly a transverse plane end
surface. o

When the cup is forced home by the plun-
ger h into the second socket g, its turned-

"The creased and plaited
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over border protrudes jus£ above the edge

of the stationary liner g and is bent over

the latter by a shoulder A% on the inner
portion 4% of the plunger %, which then
stops. The sleeve portion A* of the plunger
A, however, continue$ to move until it has
forced the border of the cup outward per-
pendicular to the axis of the cup. The outer
portion ¢g* of the socket g is then displaced
toward the sleeve portion A* of the plunger
h and pinches the cutstanding border of the
cup, thereby sharply creasing the previous
turn-over. The sleeve portion A' of the
plunger % and outer portion ¢* of the socket
g then move together toward the base of

the socket ¢, thereby completing the second

turn-over. The cup is then carried by and
forced off the second plunger % by an ejec-
tor head A* in the manner described in re-

‘spect to the first plunger f. :

In embodying the above described turn-
ing-over mechanism in a complete machine
for making plaited cups, the several sockets
conveniently are arranged radially around
an_axis on a table ¢ which is alternately
rocked in opposite directions about this axis.
The sockets are situated at such angular dis-
tances apart that at the extreme ends of the
travel of the table each socket is transferred
from beneath one plunger to beneath an ad-
jacent plunger or its equivalent.

Taken in the order of the sequence of op-
erations, there are mounted on the rocking
table ¢, the following elements, see Figs. 1
and 2:—The magazine b to hold a pile of
disks, which are spring-pressed upward, the
top disk being held down by fingers 8 (Fig.
3) engaging over the edge-thereof; the plait-
ing socket ¢'as deseribed in iy prior patent;

‘the first turning-over socket ¢; the second

turning-over socket g, and a delivery tube
4 for the finished article to drop into a re-
ceptacle. Alternately above one or the next
of these lower elements, are the suction head
a,the, plaiting plunger d, the first turning-
over plunger f and the second turning-over
pluriger A, ; '

The. top disk of the pile is first lifted
from' the magazine by the suction head ¢,
which descends on to same and in which a

vacuum is created by a pump % connected

to the section head « by a Hexible tube g
The suction head « is then raised and holds
the disk while the table 7 is angularly dis-
placed bringing ‘the plaiting socket ¢ be-
neath the suction-head . The latter then
descends and, on the pump % relieving the
lowing off the disk,
the latter is deposited on the month of the
plaiting socket ¢. The table ¢ moves back
again carrying the disk to beneath the plait-
ing plunger &, which then descends and
plaits the disk into cup-shape. The plait-
ing plunger ¢ in rising lifts the cup, owing
to the plaits being interlocked with the ribs

" 5) 1s keyed to the shaft m.
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of the plunger, and the table ¢ is again dis-
placed to bring the first turning-over socket
¢ beneath the plaiting plunger d. An ejec-
tor head d* on this latter thrusts off the
plaited cup into the first turning-over socket
e.  The table ¢ then moves back again so
that the first turning-over socket ¢ comes
beneath its plunger f. After this plunger f
has descended and has risen, the table ¢
again moves in the reverse direction, to
bring the second turning-over socket g be-
neath the first turning-over plunger f, which

as above explained thrusts off the cup into’

this second socket g.- The table ¢ once more
rocks in the contrary direction, whereby the
second turning-over socket ¢ comes beneath
the second turning-over plunger 4. These
having carried out their functions, the table
¢ once more moves to bring the delivery
tube j beneath the second turning-over plun-
ger 4, which casts off the cup to fall through
the tube 7.

It should be understoed that several disks
in various stages of being transformed into
the finished product are being operated upor:
at the same time, for each time after the
table 7 is rocked in the one direction a fresh
disk is picked up by the suction head ¢ and
all'of the several plunger-effected operations
take place on different disks, and each time

after the table ¢ is rocked in the reverse

direction an ejection off each plunger takes
place. : .
The several motions are obtained as fol-
lows :—A vertical shaft m is arranged at the
axis of the table . The shaft m is continu-

‘ously rotated through a worm-wheel m?,

worm m? (Fig. 4), worm spindle m®, and
pulley m* At the lower end of the shaft m

is a crank » (Fig. 4), which,riding in a slot :

o' formed in a lever o, to the free end of
which the rod %* of the pump plunger is
connected, -operates the pump %. To obtain
a slow suction and quicker return stroke of
the pump plinger, it is arranged that the
path of the crank is nearer the free end of
the lever o during the former and nearer the
pivot 0* of the lever o during the latter
stroke. Above the crank m, a disk p (Tig.
On the under
surface of this disk p protrude two cams or
ramps pt, ¢ which periodically force down-
ward the one end of roller-provided levers,

'y ¢%, the other ends of which are thereby

forced upward and press upward spindles
7t
liner ¢* of the first turning-over socket e
and the outer portion ¢* of the second turn-
ing-over socket g, respectively. The levers
qY, q° are pivoted on a plate s of the frame
of the machine which is intermediate be-
tween the crank and the disk » and which
carries a bearing s* for the vertical shaft.
On the upper surface of the disk p are
two cams £ #* which rock the table 7. The
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ed freely upon the centra
beneath the frare-plate 118 8
i On one side of its pivot v%; tilis Jever o
is connected by & link ¢° to the lever » con-
nected to the able, and on the other side of
its pivot v%, the lever »* iz nonnected by &
Yink 2* to a second rocking lever v° pivoted
beneath the frame-plate. This second lever
carries a roller 2° on the reverse side of its
ivot o7 to its connection to the link @4, and
the first rocking lever v* also carries a roller
»* upon the pivot which connects 1t to the
Jink v® connected to the table lever v. The
above mentioned cams & & respectively,
periodically each strike and displace one of
these rollers o9, v, and thereby vock the
table . :

Above the table ¢ the shaft m carries a
cam drum w the cam-grooves w* of which
operate the several com ound plungers 4, |
and % and the suction hesd g, by means of
rollers @, spindles y and sleaves ¥*; and the
edge-cams z of which operate ths ejecior

heads dt, f* and 2* by means of rollers 2%,
rocking bars #7%, collars cotters 2¢ and
spindles 2%

It is obvious that the seve
be in multiple, for instznce,
socket and suction head can be
Moreover the borders of the
turned over once only o
termed drinking cups.

The several plungers and
terchangeable with others or ol
without alteration of the timing of the cams.

The magazine is also adapta 1o to differ-
ent sizes of disks. It consists of a series of
pillars 5 clamped in vadiel slots in a base
plate b® and connected by & ring b* which on
tts inner border is formed with the aforesaid
fincers 0. This ring can be interchanged
with others of different sizes. & spring-
pressed lifter &° is mounted in the base plate
b of the magazine. The plate of the lifter
18 is radiaily slotted to permit adiustment of
the pillars 57 '

T claim:— .

i, In a machine for turning over the
borders of cups formed from plaited disks
of material, o turning-over plunger, & turn-
ing-over socket, o second turning-over plun-
ger, a second surning-over socket, means
Yor displacing said plungers tnto and from
«aid sockets and means for ¢fecting relative
tvansverse dispiacement o id plungers
and sockets,

9, In a machine for
material into cup-shaped
ing over the borders theree
plunger, a pluiting socket,
plunger, a lurnng-over
displacing saidt plinge

Pivoted
ropkiflg lever

v

8.

&%,
ral oTgans Can
sach plunger,
in duplicate.
cups may bs

form what are

=)

pluiting disks of
form and for turn-
5 plaiting

@ mount |
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soclats and mbubs  for efidelng reldbive
L), — - - 2 TS R T RN
siaticverse displackment ol said plangers

L
5 i 2 madkine for plaiting disks of ma-
torial into cup-shaped form, and for tuin
ing over the borders thereof, a plditing
pliinger, a plalting socket, & turning-over
plunger, 2 turning-over socket, a second
turning-over plunger, a second turning-tver
socket; means for displacing gsid plungers
into and from said sockets and weans for
effecting relative transverse displacement of
said plungers and sockets.

4, Tn a machine for turning over the
borders of cups formed from plaited disks
of material, a two-par plunger, an elector
in said two-part plunger, a two-part socket,
o second two-part plunger, an eiector in
said second two-part plunger; n second twe-
part socket, means for displacing said plun-
gers into and from said sockets, means for
effecting relative transverse dispiacement of
said plungers and sockets and mesns for
protruding said ejectors. A !

5. In ¢ mathine for plaiting disks of ma-
terial into cup-shaped form and for turning
over the borders thersof, a plaiting plun-
ger, an sjector In said plaiting plunger, a
plaiting socked, a two-part plunger, &n
ejector in seid two-parh piunger, & two-part
socket, means for displacing said plungers
into and from ssid sockets, mesns for effect-
ing relative fransverse disploceroent of said
plungers and sockets and mesng for pro-
truding said ejectors. :

8. In & mschine for |
terisl inic cup-shoped fou i fow
ing over the borders thersof, 2 plaiting
plunger, an ejector in s2id plaiting plunger,
o plaiting sccket, a
ejector in said Gwo-p :
part socket, & seeond two-pard plunger, an
eiector in said seeond two-part plunger, @
second two-pert socket, means fof displac-
ing said plungers into and from szid sockats,
means for effecting velative transverse
placement of said plungers and sockets
means for brotruding said ejectors.

7. Tn o ranchine for plaifing disks of ©
torial into cup-shuped forip und for iumi-
ing over the borders thereof, & table, a maga-
zine for 8 pile of disks on said table, 8 cue-
tion hend above said magazine, 2 plaiting
socket on snid table, s plaiting ptonger &
said plaiting socket, an ejector in
ing plunger, & two-part socket on s2id table,

>

gaid plait-

a two-pars wper apove said {wo-pard
socket, o in oseid bwo-part plunger,
2 SeCOnt svt socket on said table, &

seconid LWo-ps
two-part socket, an
two-part plangor,

suction h
and said
means for

sieetor in said seeond
far displacing said
1d magazine
o said sockets,

ng said table
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opposite directions to transfer said maga- | name to this specification in the presence of
zix:ie fr(:im m}(d tofbeneath saidbsuCtiollxl h}fad two subscribing witnesses,
and said sockets from and to beneath their . . \
respective plungers and to and from said | EGBERT ARTHUR STRATTON.
5 adjacent plungers and suction head and Witnesses:
means for protruding said ejectors. - H. D. Jauzsox,
In testimony whereof I have signed my R. A. Swurrs.



