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2,489,507 

FOFF-IC'E 
2,489,507‘ 

‘PAPER :CUP Arthur .Shanirp, Jamaica, and Mttléqlmllii'scheb'i 

WoodsiydeQN. Y'.', a‘ssignox‘stojEagle Con‘ ‘ ?otation, BropkiyniN. Y.,>-av corpdr' tion of :New 
York. 

Anpucauon-November <21. 1.:il1;..seni.a1;Nd.. 18.173518? 
iolciaims; 

This invention __re1a.tes to. amaehinefor. rnakitigv 
Qaper. eQntainers].-and,more pa ‘ larly to_s_‘.11ch 
9;...machine in whichiseveral separatesiinplies .0; 
mneriilanks are vfedv inte,the ?machineLand, sew‘ 
éiial. immplete pallet-f.C91lteilitirsvv areaimultanei 
qilslxand,wntinupuslywprodueed 
Apaper, cupxzr, Qthersimil cnftai‘ner oi the. 

Pleated variety .is..n0rma.1.1y .‘madeqfmm a. round; 
?'a paperblank which is .fed ?rst ‘into worming. 
oibleatine die whiehigiveaittthe Cup shaped,v 
time; .fqrm. and then-into a ‘rimmine-or ?nishrl 
we .die in .whieh. a .rim haviriea generally round, 
section __is. ‘crimpedqanound the ‘.cup’s .iipper edge, 
tihold the pleated “£02m .iriiplaee . give it added 
strenethand.a?nishedamié ance. .It isrxdeér 
sizable IQRILQQIAQB a number. .of $31911 leaner, (con 
ta.‘ ers in. one machine simultaneeusly by. prof 

ejrminsef dies wprkteeether on'lsenetate- supplies 
cheaper. blanks ansit'eaqh efewhieh greupsis. 
capable of prodiieing ?nishedpi'odiiets; andit isvv 
further desirable that all of thediesinhsucha 

be, capable of performing ., stems ,in the‘ 
form than. .of...c.cntainer.s, simultaneously sptthat' 
eaeh'time-ahairpf?nishine die§.,c1p.se,s_.and went. 
a: finished ». container is. inrodueed. {bleach .pair- of. 
?liiishinadies themachineand that the pro» 
dimtien he. cont11.111011.s.v andrepid- . 
“He; .QIQIIB attempts, t0,.1t_r_1ake such multiple. 

reach; ee'haYerwiLted iniclimhenspme, compli 
cated‘ and. very. expensive machinery having :89. 
n1 nyjmovirigrparts that their maintenance and» 
'aiiiiiistmeiltis extremely difficult.- The ‘pl'?’blemv 
has never been .satisfaetorily .Qvemme. and. dustiyhas. largely had to ‘faiihacimn theuse 
of eiiigle. Pmdqqtiqn machines .in ‘which. only one 
container ispmducedat atime 

Aqeordinglyy, the .obiectg .Qf..the.inventi9n is to» 
produce several paper QQntaine.,rsimultaneoiisiy. 
and in‘ rapid ‘continuous, steps Qnprié machine‘ 
andgto provide such a‘ machine having compara 
tivelyvsimpie motions so that this eanbe done 
with less expense than heretofore, , 

h The machine ofthe invention is arranged with 
aisiyngle transfer mechanism to convey aiipfthe. 
containers being formed in allot the dies; and 
all-workpieces are simultaneously conveyed from 
one pair of dies to another and to the mech 
anisms which eject them from the machine in 
successive motions of the transfer mechanism, 
Thedies are located’ at a ?xed ‘position’ on ‘the 
machines and the"W0rk_-piece>s are conveyed to‘ and 
away 'from- them. The skiicqeseive'operati'ons ,per 
i'o‘rmedtby the dies in each elf-911p are continuous‘ 
That vis, ‘when a-workpiece has-been vformed in a 

.40 

.50 

changing P05113928-.1‘§1%§U£e»t0 the machine, they 
alrlé much...smp .anj ,lessexpensive. The re: 

mui _tiqnyhrnachine...is lighte 
smaller, less. d .and?heaper than 
uspaimachin . 

. _ . 

.19; geherahithe pairs at, diesare arraneedih} 
seated ,aiigui... ‘,relation the machine areuri . 

‘ ‘ “dined ‘so aehxpairgare move_d_re1a 
to eaehpthem Jule-harem tothe. 2! 

.. .recitznqeatme,Q£QSs..,h.ead which ism-ova . 
x1 11s: bflthe. axis'r, tee .nand?lese the-dies, 

I _ Th ransfer“ me ha'igis‘, 4 eonipriseeat least as; 
"-‘ ' ipnér‘ astherearediesand 1593-" 

‘, utthe axiseand the. 
interstate ._ v.lly diseased in the spaced angular relation a's't'he dies _1i1_:e__the yepqke, 

vita .Whe¢.1“,.t9,1t€§ei¥.e the. workpieces andreonve'y' 
themhetw 11.5 ‘ Les ‘imperativepositions 
i he maqhine' iihietretesiis amper- cup mathieeg 

hailing twp. erqunsei Qies on a-rcommonycircle 
h performs , all‘ the _ steps .of making; 

u lsimulftaneouslyhut it is o‘. 
Y _r , isrihvention isgnot limi 51;. 

tqitlie, ezamele.» qescribei, .Any similar form his 
never.containéteueheshaper.dishes andthe-l .82 

' the [machine of 

1o, 

25 

pérn?cqlali maqhipeihqisuelpsed is illustrative, and; 
not limiting... . . .. . . . ~ 

the drawingsfintwhieh capital letters refel‘ 
tithe paper-91in Qapd. its lvetis.v Minumemlsm ‘3 
to‘ the ‘machine an‘ ‘its parts”; 

- La. .1. ieap. eleyatigiial .view of themachine .61 
th; n'venti'ohi ,. .. , 

2'islaitoiinlaii tiewcziEie-i; i Bis-an enlarge partial top planviewpalttlvl 
ieeeptiprijtakenel" -thélines 3—.3.Qf.Fi.g- ,1; . 
we: 4.;is aiien'l I1. ‘partial elevational .view'. 

paytly in. Section’ taken . along the lines 4749f, 

:Eiel 5.18, apaztial .tgp nlanview partly in_~:s.,'ec-' 
' ' : .p'eif'senenedbyiaenteader; . 

is, tqnpian view. (if a Mimi 
cams‘ifor operating a ‘lower rimming die; 

the inventigné 

tran fer mechanism. Thai. 
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Fig. 7 is a perspective view of a ?nished ,paper 
container made by the machine of the invention; 

Fig. 3 is a top plan view of a paper container 
after it has passed through the pleating dies, and 

Fig. 9 is an elevational view of Fig. '7. 
A ?nished pleated paper cup A is shown in the 

drawings (Fig. '7) having pleats C and a rim D 
and the same cup A is shown (Figs. 8 and 9) 
after it has been given its general form and 
pleated but before the rim D has been formed 
to strengthen and hold it together. 
A machine for producing two of these paper 

cups simultaneously is mounted upon a table II). 
Since two paper cups are produced in each oper 
ative cycle of the machine, the parts which form 
the cups are in duplicate and description herein 
which covers one of duplicate parts covers both. 
In general they are a pair of paper blank sup 
plying or feeding mechanisms I2 and I2a, a pair 
of forming or pleating dies I3 and I3a, a pair of 
rimming or ?nishing dies I4 and |4a and a pair 
of cup ejectors I5 and I 5a for ejecting paper 
cups A from the machine. All of the above men 
tioned dies and cup ejectors are mounted in a 
circle about a vertical axis I'I (viewing the ma 
chine in plan, Figs. 2 and 3) at equally spaced 
angular distances. The form of the dies is well 
known in the art. 
The pleating dies shown I3 and I'3a (Fig. 4) 

are of the “umbrella type” comprising female 
dies 20 and 25a ?xedly mounted upon the table 
I!) and male dies 2| and 2| (1 which because of 
their yielding ribs 2‘! have the appearance of 
the structure of an umbrella. The ribs 21 of a 
male die 2| (1 are radially , disposed and held 
yieldingly spread by a spring 28. a sliding collar 
29 and interconnecting rods 33 (Fig. 4). A fe 
male die 23a has a ?aring trumpet shaped aper 
ture 43 and radially disposed ?xed ribs 44 which 
are longitudinal of the inside of the aperture 
and with which the ribs 2'! of the male die 2|a 
yieldingly cooperate to pleat a cup A as it is 
driven down through and out of the bottom of 
the aperture 43. 
The rimming dies I4 and Ma comprise female 

dies 22 and 22a also mounted on the table In and 
male dies 23 and 23a above them. A male rim 
ming die 23a (Fig. 4) comprises a tapering ele~ 
ment 45 which mates with a female tapering ele 
ment 4% in the female die 22a, and yields against 
a spring 41 to ?atten the pleats C and hold the 
cup A in its ?nal form; a rimming element 48 
which has a hollowed circular rimming surface 

35 

40 

45 

49 and an outside knife edge 49a cooperating with ‘ 
a rounded circular upper surface 55 on the fe- - 
male die 22a for forming the rim D; and a 
stripping element 55 having a dished out bottom 
annular surface 56a which cooperates with the 
corresponding upper surface 5‘! of a stripper 58 in 
the female die 22a for forming the bottom E of 
the cup A and which is urged downwardly by a 
spring 59 to strip the cup A from the male die 
23a when the dies open. A female rimming die 
22a is pivotally mounted on the table In and 
actuated to rise quickly to meet the male die 23a 
to rim a cup A by a strong compression spring 60 
which urges it upwardly when a cam follower 6| 
on a lower arm 62 of the female die 22a. drops 
into a depression 63 in a cam 54 which is fast 
on a cam shaft 65 driven from a main shaft 40. 
When the rimming dies I 4a open, the cup A is 
stripped upwardly from the female die 22a by 
the stripper 58 which is actuated by a cam ‘II 
on the camshaft 65 (Figs. 4 and 6). 
The ejectors 'I5 and I5a comprise guides 24 

70 

and 24a attached to the table I0 and which lead 
into conduits 25 and 25a, and plungers 26 and 
26a for pushing the ?nished cups A out of the 
machine through the conduits. 
A cross head 30 operates all of the dies and the , 

ejectors. The male pleating dies 2|‘ and 2|a, 
male rimming dies 23 and 23a and the ejector 
plungers 2B and 26a are attached to the cross 
head 30 which reciprocates vertically in a pair 
of gibs 3| and 32 and opens and closes all of the 
dies and operates the ejectors simultaneously. 
The cross head 30 is conveniently driven by an 
electric motor 35 through a reduction gear box 
36, drive sprocket 31, chain 38, and a sprocket 
39 fast on the main shaft 4|] which rotates a 
crank 4| connected to the cross head 3!! by a 
connecting rod 42. An operative cycle of the 
machine during which two complete paper cups 
A are produced constitutes one complete revolu 
tion of the main drive shaft 40 during which 
all of the dies and ejectors perform steps in the 
production of paper cups at the same time. 
The work supplying mechanisms I2 and I2a 

for supplying round, ?at paper blanks B to the 
pleating dies I3 and I3a are well known in the 
art and each may conveniently comprise a chute 
50 for feeding a supply of blanks B by gravity 
into and between a pair of conveyor belts 5| and 
52 which convey the blanks B successively to the 
pleating dies I3 and | 3a. The belt 5| runs over 
a drum 53 which has attached on its circum 
ference adjacent the belt a rubber thumb 54 
which is adapted to pick off a paper blank B and 
start it between the conveyor belts 5| and 52 
each time the drum 53 rotates. The belts 5| and 
52 are conveniently arranged over idler pul 
leys 55 and with the drum 53 are driven from 
the main shaft 40. The feeding mechanisms I2 
and I 2a convey the blanks onto the female pleat 
ing dies 20 and 20a so that when the dies are 
closed the male dies 2| and 2| a can push the 
blanks B down through the apertures 43 ‘in the 
female dies 20' and 20a. 
When the pleated cups A have been ejected 

from the pleating dies I3 and I3a they are simul 
taneously transferred by a mechanism to be de 
scribed to the rimming dies I4 and | 4a as the 
cross head 30 rises and when the cross head 
comes down again they are given the form of the 
?nished cup A shown in Fig. 6. Meanwhile 
a new blank has been fed to the pleating dies I3 
and I3a so that when the two cups are being 
rimmed two more cups are being pleated. Then 
as all of the dies again open, the ?nished cups 
A are transferred to the ejectors I5 and I 5a, and 
during a third operative cycle the ?nished cups 
are ejected from the machine While at the same 
time two more cups are being rimmed and a 
third pair of blanks are being pleated. Each 
time the main drive shaft 40 rotates, therefore, 
the three successive steps of pleating, rimming 
and ejection from the machine in the operation 
of producing paper cups are being performed on 
three pairs of Work-pieces simultaneously. 
In order to transfer the paper cups which are 

being formed from the pleating dies I3 and I3a 
to the rimming dies I4 and Ma and thence to 
the ejectors I5 and I511. a transfer mechanism 
generally indicated at 80 and best seen in the 
plan views (Figs. 2 and 3) is provided which ro 
tates intermittently in step by step progression 
about the axis I'I around which all of the dies 
and ejectors are mounted. The transfer mecha 
nism 80 comprises a hub 82 on a vertical shaft 83 
and a pair of radially disposed grippers 84 to 
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cesresnendtto eachepairic'f diesel {3% J4 and 
"mend came-cf the. eiectolrseli a'HCUW-I. The; 
g?bpérs- 84ers pivotallremountee' wheat 
82' ,at.-;the. same, spaced; angulah distance- as' the 
dies .and .eiectors, and .they; are normally held 
closed vby _sp1f_ings_..9_q. . Each .pair . of; grippers 84 
has" a hollow annular space 9| betweensthemi 
which is adapted to». hold alpapiercupiA afteri't 
halS'ripassed through thepleatin'g dies: I3 and I3a... 
Thetransfer mechanism .80. is.v shown- ,(Figs. 2 and 
3)‘ when'thecmachin'e islat rest or’ invitslstarte 
ingf: position and 1 the grippers 84‘ are. slightlyr off.‘ 
seitIl_v_fri_om. the .dies. andfe‘jector’s. . Assoon as. the‘ 
machine .is setin' motion, thehubTBZ isl rotatedv 
slightly so ,tlri'at'the annularspace'aB l. of;.the grip; . 
pers__ 6d are search positioned axially.,o£,.the..dies". 
aridjeie‘ctors sothat. they; can receive cups “A, 
when theyare stripped fromthe, dies; The trans; I 
fer mechanism 80 rotates one step when the 
cross head?l?grises, toopenthe dies and moves 
the grippers .84.;betwe.en-.the;.pleating and rim 
ming dies and‘between the latter and the ejectors. 
The grippers ‘.84'arve[positioned-under the pleat 

ing dies I3 andv l3d operatively in closed posi 
tion. 

the cups A which have now been vformedand 
pleated are continued downwardly into and “re 
ceived in the apertures 9| of'th'e grippers 84 so 
that‘ they may be-transfe‘r'red' one step‘ to -»an 
operative position-between the ‘male‘ and female 
rimming dies I4 and Ma. As the rimming dies 
are closed? the male dies‘ z'a'ta‘iid 23a drive‘ the“ 
containers A down into thefernale dies 22 and 22a. . 
Spreaders 95 are attached to the cross head 30 
to enter between the grippers 84 and spread them 
as the rimming dies 14 and [4a are closed as 
best seen in Fig. 9 so that the grippers 84 release 
the containers and also clear the male rimming 
dies 23 and 2311. When the cross head 30 again 
rises to open the dies, the strippers 58 raise the 
cups A and present them to the grippers 84 which 
close and hold them as the spreaders 95 are with 
drawn. The transfer mechanism 80 again ro 
tates one step and with its next descent, the 
ejector plungers 26 and 26a push the completed 
containers [6 out of the grippers 84 which are 
simultaneously opened to release them by another 
similar pair of spreaders 95 attached to the cross 
head 30 and which operate in conjunction with 
the ejector plungers 2t and 26a. The transfer 
mechanism 86 is intermittently rotated in co 
operation with the motion of the cross head 39 
conveniently by a Geneva wheel I90 and arm llll 
which are driven from the main shaft 40 through 
bevel gears I02 and I03 and the cam shaft 65. 

It will thus be seen that the arrangement of 
the operative parts of the machine about the axis 
I‘! and the use of a single transfer mechanism 
30 can be expanded to provide as many inde 
pendent groups of dies and ejectors as desired 
for forming simultaneously several paper cups. 
The dies and ej-ectors may be arranged on a 
single circle about an axis or dies served by one 
transfer mechanism may be arranged on sev 
eral circles which are concentric to the axis of 
rotation of the transfer mechanism. Multiplicity 
of parts is eliminated by the use of the single 
transfer mechanism and the single cross head 
which may be used to open and close any num 
ber of dies and grippers so arranged. 
We claim: 
1. A machine for making several paper con 

tainers simultaneously, comprising pairs of dies 
arranged around an axis, the dies of each pair 

When the *cross head’ 3"0_'is_ lowered "the. 
male dies 2| and 2m drive the‘r-work" blanksi'Bi" 

all 

45 

6 .. 

being. movable relatively-to each other ina line. 
parallel. Ito etheoaxis, work . supplying mechanism 
supplying..blanks..;to_ at least. two pairs of dies, 
transfer, mechanism. comprisingaas; many ., gr_ip_—. 

.1 pelts as .thereare pairs of dies androtatable about. 
the-said axis,.,spreaders .to actuate the grippers; 
an_d,_a _cross,_.he_ad. movable axially of said axis to . 
open -_ and. close ; the dies, said spreaders being 
actuated by. said cross head. 

vIn amachine as set forth in claim 1, at least. 
two ejectors. actuated by said cross head and 00-, 
operating with . said .transfer mechanism which 
ejectrcompleted paper containers from the ma— 
chine” 

§._._A.machine forimaking several paper con-,3 
tainers ‘simultaneouslyl comprising. pairs of dies 
arrangedin spaced angular relation around an 
ax‘is,_.the_,dies_;-of-each pair being movable rela-: 
tively to‘. each other in a line parallel to the 

.saxisé work supplying mechanism supplying blanks ._ 
tojlat least_._two._pairs of dies, transfer mecha 
nism. comprising at least as many grippers, as. _ 
there are pairs of dies and arranged in the same . 
spaced angular relation as the. dies and rotatable‘ 
waboutmthe ,_said~ axis, spreaders. to actuate the 
grippers,v and across head movable axially of said; 
axislto. open andclose the dies, saidspreaders _ 
beingl actuated .by- said cross head. 

.machineas set forth in claim 3, at least: 
two ejectors actuated byglsaid cross head and co-- 1 
operating .with said transfer mechanism which. 
ejectfpompletedpaper containers from the ma 
chine... 

51,.A’ machine for making. several paper cone 
tai'n'ers simultaneously comprising pairs of dies 
arranged in spaced angular relation around an 
axis, the dies of each pair being movable rela 
tively to each other in a line parallel to the axis, 
work supplying mechanism supplying blanks to 
at least two pairs of dies, transfer mechanism 
comprising at least as many grippers as there 
are pairs of dies and arranged in the same spaced 
angular relation as the dies and rotatable about 
the said axis, a cross head movable axially of 
said axis to open and close the dies, spreaders to 
open the grippers 'when the dies are closed, said 
spreaders being actuated by said cross head, and 
strippers associated with said dies and cooperat 
ing with said grippers which remove the work 
pieces from the dies and present them to the 
grippers. 

6. In a machine as set forth in claim 5, at least 
two ejectors actuated by said cross head and co 
operating with said transfer mechanism which 
eject completed paper containers from the ma 
chine. 

7. A machine for making several paper con 
tainers simultaneously, comprising pairs of dies 
arranged around an axis, the dies of each pair 
being movable relatively to each other in a line 
parallel to the axis, work supplying mechanism 
supplying blanks to at least two pairs of dies, 
intermittently driven transfer mechanism com 
prising as many grippers as there are pairs of 

' dies, each gripper comprising a pair of arms each 
of which is pivotally mounted on a hub which is 
rotatable about the said axis, said arms being 
adapted and normally positioned together to grip 
a container between them, spreaders interposable 
between the arms of the grippers to open them 
when the dies are closed and a cross head mov 
able aXially of said axis to open and close the 
dies, said spreaders being actuated by said cross 
head. 

8. A machine for making several paper con 
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tainers simultaneously, comprising pairs of dies 
arranged in spaced angular relation around an 
axis, the dies of each pair being movable rela 
tively to each other in a line parallel to the axis, 
work supplying mechanism supplying blanks to 
at least two pairs of dies, intermittently driven 
transfer mechanism comprising at least as many 
grippers as there are pairs of dies and arranged 
in the same spaced angular relation as the dies, 
each gripper comprising a pair of arms each of 
which is pivotally mounted on a hub which is 
rotatable about the said axis, said arms being 
adapted and normally positioned together to grip 
a container between them, spreaders interposable 
between the arms of the grippers to open them 
when the dies are closed, a cross head movable 
axially of said axis to open and close the dies, 
said spreaders being actuated by said cross head. 

9. A machine for making several paper con 
tainers simultaneously comprising pairs of dies 
arranged in spaced angular relation around an 
axis, the dies of each pair being movable relative 
ly to each other in a line parallel to the axis, 
work supplying mechanism supplying blanks 
to at least two pairs of dies, intermittently driven 
transfer mechanism comprising at least as many 
grippers as there are pairs of dies and arranged 
in the same spaced angular relation as the dies, 
each gripper comprising a pair of arms each of 
which is pivotally mounted on a hub which is 
rotatable about the said axis, said arms being 
adapted and normally positioned together to grip 
a container between them, a cross head movable 
axially of said axis to open and close the dies, 

10 

15 

20 

25 

30 

8 
spreaders interposable between the arms of the 
grippers to open them when the dies are closed, 
said spreaders being attached to said cross head, 
and strippers associated with said dies and coop 
erating with said grippers which remove the con 
tainers from the dies and present them to the 
grippers. 

10. In a machine for use in making several 
paper containers simultaneously, pairs of dies 
arranged around an axis in spaced angular rela 
tion, the dies of each pair being movable rela 
tively to each other in a line parallel to the axis, 
transfer mechanism comprising as many grippers 
as there are pairs of dies and rotatable about 
the said axis and a cross head movable axially of 
said axis to open and close'the dies and means 
connected to the cross head causing the grippers 
to clear the dies when the latter are closed. 

ARTHUR SHAPIRO'. 
MALCOLIVI HIRSCHEY. 
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