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United States Patent Office 3,180,192 
Paterated Apr. 27, 1965 

S. 

3,180,191 
PUNCH AND DEASSEMBLY FOR FORM 2NG 

A CUSEE GEF COWERS 
Eric L. Midgley, Danyers, Nora aaa A. Raodes, Waitias, 
and Joha A. Hayward, Noréia Weymotia, Mass., assigia 
ors to Sweetheart Piastics, Eric, a corporation of 
Maryland 

Fied Sept. 26, 1965, Ser. Ne. 146,843 
9 Caits. (C. 83-137) 

This invention relates to disposable plastic container 
covers and more particularly comprises a novel method 
and apparatus for manufacturing a cluster of intercon 
nected plastic lids. 

Recently machines and equipment have been developed 
to simultaneously fill a plurality of cups with beverage 
and thereafter to cover the cups to maintain and preserve 
the quality of said beverage for sale at parks, fairs and 
other like large gatherings. The need for such equipment 
will be appreciated upon consideration of the fact that 
a relatively large number of such cups of beverage must 
be dispensed in a relatively short period of time. In 
order to take full advantage of the sales opportunities 
afforded, the supply of filled cups must be capable of 
being quickly replenished and such equipment makes it 
possible for the vendor to simultaneously provide a plu 
Tality of such cups. Briefly, this is accomplished as fol 
lows: trays containing twelve or more empty cups ar 
placed in a dispensing machine which successively dis 
charges ice and prepared beverage into each of these cups. 
thereafter, the trays are moved from the beverage filling 
position to a station where the lids are placed on each 
of the filled cups. The cups may be covered very rapidly 
if the lids are formed as a cluster connected together by 
tabs or other means so that in one operation lids may be 
piaced over all of the cups in the tray. Closing of the 
cups may then be accomplished by a machine which 
presses the lids firmly on the cups and thereafter severs 
each of the lids from the others in the cluster. 

Heretofore the apparatus for filling and closing cups 
described briefly above has not been fully exploited as 
the clusters of lids for closing the cups have not been 
available. While the general design of the lid cluster is 
dictated by the arrangement of the cups in the trays, 
plastic manufacturers have been unable to produce the 
ciusters at low enough prices to make them economically 
practical. 
The primary object of this invention is to provide a 

method of inexpensively producing clusters of lids in 
large quantity. 

Another important object of this invention is to pro 
vide a punch and die assembly which may sever a plurality 
of lids in the form of a connected lid cluster from a sheet 
and accommodate the scrap material severed from be 
tween adjacent lids. - 

Another important object of this invention is to provide 
a punch and die assembly which can accommodate with 
out alteration clusters of different sizes of lids. 
Yet another object of this invention is to adapt existing 

high speed machinery to perform the cutting operation 
required to remove the cluster from the sheet. 

Still another important object of this invention is to 
provide a cluster of lids wherein each of the lids readily 
aligns itself with the particular cup to be covered an 
as a snap fit with the cup. 
The cluster of lids about which this invention is cen 

tered includes a plurality of lids formed by any suitable 
process in a sheet of material. Each of the lids includes 
a downwardly flared wall which is adapted to extend over 
and engage the rim or lip of the cup on which the lid is 
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mounted. Extending outwardly from the bottom of each 
lid is a margin or flange oriented generally normal to 

5 punches. 

2. 
the lid axis and cut from the unformed portion of the 
sheet in which the lids are formed. The several lids 
are arranged in longitudinal and transverse rows that may 
be normal to one another, depending of course upon the 
arragement of cups held in the tray for filing, and are 
Spaced apart a distance which exceeds the sum of the 
width of the margins of adjacent lids. The margins of 
adjacent lids in the transverse and longitudinal rows 
are secured together by tabs which are also cut from 
the unformed portion of the sheet in which the lids are 
originally formed. Thus, the lids, margins and tabs when 
Severed from the sheet make up a lace-like pattern. 
The individual lids of the cluster are provided with 

the wide flared skirts that fit over the rims of the cups 
and each skirt is formed with an undercut portion at 
the top which snaps over the rolled rim of the cup. Thus, 
the flared skirt serves as a guide to position the lid in 
place and the undercut portion grips the rim to retain 
the lid in place after it is pushed downwardly on the cup. 

in detail, the lid cluster when cut from the sheet has 
a scaloped outer margin with the scaliops along each 
side formed by substantially 180° of arc of the lid mar 
gins lying in one of the outer rows of the cluster. The 
scallops are connected by straight edges formed by the 
sides of tabs joining the margins about the lids. Inwardly 
of the edges of the cup cluster are openings or cutouts 
each of which is defined by a portion of the periphery 
of four adjacent lids and the tabs which join them. 

Connected clusters of lids are produced in number as 
follows: first, as an independent step, a sheet of plastic 
material is passed through a forming machine which 
shapes the lids in parallel transverse rows in the sheet. 
The sheet with the rows of lids formed in it is fed to a 
machine which severs several rows of lids as a connected 
cluster from the sheet, leaving a surrounding skeleton 
and separate scrap cutouts, and the machine feeds the 
skeleton and cluster in one direction and the scrap cut 
outs in another. Thus, in accordance with this invention, 
the severing of the cluster of lids may be conducted as 
an independent step from the lid forming operation. Pref 
erably, the sheet with the rows of lids formed in it is fed 
continuously and directly to the trimming machine which 
severs the clusters of lids. 
A punch and die assembly forms part of the trimming 

machine for cutting the cluster of lids from the sheet. 
The die includes a plurality of openings or recesses 
formed in longitudinal and transverse rows spaced to re 
ceive the lids formed in the sheet. Joining the major 
openings or recesses which receive the lids are shallow 
recesses which conform in shape to the tabs to be cut in 
the sheet, which join the lids and more particularly the 
margins about the lids. The punch includes a plurality 
of circular lid punches equal in number to and aligned 
with the major recesses in the die that receive the lids. 
The punch also includes short connecting punches aligned 
with the shallow recesses of the die and which extend 
between and merge smoothly with the lid punches. Thus, 
when the punch and die operate, they simultaneously 
form or sever the periphery of the cluster as well as the 
internal cutouts. To dispose of the scrap interior cut 
outs, a plurality of openings are formed in the punch 
backing plate and are aligned with and extend beyond 
the edges of each of the cutout shapes defined in the 
punch by the edges of the lid punches and the connecting 

The cutouts are pushed through the openings 
in the backing plate and are discharged from the machine 
by a forced draft behind the backing plate and/or by a 
moving cog belt behind the backing plate to strip the 
Scrap. ... - 

These and other objects, features and advantages of 
this invention will be better understood and appreciated 
from the following detailed description of one embodi 
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ment thereof, selected for purposes of illustration and 
shown in the accompanying drawing, in which: 

FIG. 1 is a side elevation of a trim press machine modi 
fied in accordance with this invention; 

FIG. 2 is a view in perspective of a cluster of lids cut 
from the machine of FIG. 1; 
FIG. 3 is an enlarged cross sectional view of the punch 

and die assembly in the machine of FIG. 1; 
FIG. 4 is a view similar to FIG. 3 but in reduced scale, 

showing the punch, die, and platen in their open positions; 
FIG. 5 is a view in perspective of the punch shown in 

FIGS. 3 and 4; 
FIG. 6 is a perspective view of a portion of the die 

shown in FIGS. 3 and 4; and 
FIG. 7 is a fragmentary cross-sectional view of two of 

a cluster of lids positioned on the rims of a pair of cups. 
The machine shown in FIG. 1 is basically a standard 

trim press. However, some of its parts as well as its 
operation have been modified to perform the new and 
special functions required. Briefly, the press assembly in 
cludes a frame 10 supporting a fixed bed 2, a moving 
ram 14 and a floating platen 6. The ram is driven by a 
motor 18 through a V-belt and pulley system suggested 
in part at 20 and a crank 22. Many of the details of the 
press which are of standard design are omitted for pur 
poses of clarity and as they form no part of this invention. 
Mounted on top of the frame 18 is a bonnet 24 over 

which the sheet material to be trimmed is fed on rollers 
26 to the location of the bed, platen and ram. A mecha 
nism for feeding the sheet material over the bonnet and 
through the press area is not shown as it is of standard 
design, but a speed control 28 and chain and sprocket 
assembly 30 are suggested which drive the feeding mech 
anism and is shown in turn to be driven by the motor 3. 

In FEG, 1 it will be noted that a sheet 32 extends over 
the bonnet 24 and is being fed in the direction of arrows 
34. The sheet 32 before reaching the bonnet 24 has been 
subjected to a forming operation that shapes the indi 
vidual lids 36 in the sheet. However, the individual lids 
have not in any way been severed or trimmed from the 
sheet. The sheet with the lids formed in it is fed down 
wardly through the frame 10 between the fixed bed 52 
and the floating platen 6. The feeding mechanism con 
trolling the movement of the sheet through the press is a 
stop and start type of actuator that positions a section of 
the sheet between the bed and platen while the punch 
and die assembly carries out its function, and immediately 
after the action is completed moves the sheet again until 
another section is aligned with the ram and bed. The 
sheet 32 may be fed continuously to the machine, that is, 
to the inlet side of the bonnet so long as room is afforded 
on the right side of the machine as shown in FIG. 1 to 
allow the sheet to gather during periods when the punch 
and die assembly operate and the sheet is stationary. 
The function of the machine shown in FIG. 1 is to 

stamp or trim from the unbroken sheet a cluster of lids 
of the variety shown in FIG. 2. It will be noted in that 
figure that the individual lids 36 include a top wall 37 
and a depending flared skirt 39 surrounded by an annular 
margin 38 and that the margins of adjacent lids are cor 
nected together by tabs 40. Thus, the cluster of lids 
shown in FIG. 2 has in outline a scalloped margin where 
in the scallops are defined by approximately 180 of the 
periphery of the margin 38, and the scallops are joined 
by the side edges of the tabs 40. Cutouts 42 are severed 
from the interior portion of the sheet and are defined by 
the arcs of adjacent lids and the edges of the tabs. Thus, 
each cutout 42 in FIG. 2 is defined by four arcs 44 each 
a little less than 90°, and four joining straight edges 45 
defined by the side edges of the tabs. In the cluster of 
twelve lids shown in FIG. 2 there are six cutouts of scrap 
42 between the lids arranged in longitudinal and trans 
verse rows normal to one another. ... - 

The punch and die assembly for cutting the cluster 
from the sheet is shown in detail in FIGS. 3-6. It will 
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be appreciated that the sheet with the lids initially formed 
in it has straight parallel side edges and an imperforate 
surface. In FIGS. 3 and 4, a die holder 50 is shown to 
carry a die backing plate 52 secured in place by machine 
screws 54 having their heads 56 countersunk in bores 58 
in the surface of the die backing plate. The die holder 
56 in use is mounted on the fixed bed 12 of the trim 
press. A die 66 mounted on the backing plate is shown 
sectioned at its upper and lower halves along two par 
allel planes in FIGS. 3 and 4. In the lower half of the 
drawing it will be noted that cavities 62 are formed in 
the die and extend through its cross section. Each of the 
recesses provided in the die is adapted to receive one of 
the lids formed in the sheet 32. The cavities or recesses 
62 formed in the die are joined by shallow recesses 64 
which are sized to serve as blanks for the cutting of the 
tabs 46. This arrangement is shown clearly in F.G. 6. 
The punch assembly shown in FIGS. 3-5 includes a 

punch holder 79 which in use is secured to the moving 
rain & of the press. The punch holder supports a scrap 
chute plate 74 provided with vertically oriented chutes 73 
formed in its left face 76 as viewed in FGS. 3 and 4 
that extend throughout the height of the plate. The 
chutes 78 formed in the plate convey scrap cutouts 42 
which are cut from the sheet, as will be more specifically 
described below. The scrap plate 74 secured to the 
holder 73 by means of the machine screws 89 in turn 
supports the punch backing plate 82 secured by means 
of machine screws 34 having counter sunk heads virtually 
identical to the screws which support the die backing 
plate 52. The backing plate 82 carries a plurality of 
cylindrical lid punches 85 and connecting punches 88 
which are aligned respectively with the cavities 62 and 
shallow recesses 64 in the die. The punch backing plate 
&2 is provided with a plurality of openings 90 aligned 
With the spaces between the lid and connecting punches 
mounted on its face. The openings 98 register with the 
slots, or chutes 78 in the scrap plate 74 to convey the 
separated cutouts from the sheet 32 of lids as the cluster 
is trimmed. - 

The general assembly of the punch and die is com 
pleted by the floating platen 6 which has a large rec 
tangular opening 94 formed in its center and aligned with 
the punch and die, and supports a stripping plate 96 
having a somewhat smaller rectangular opening 98. The 
opening 98 in the stripping plate is just large enough to 
receive the punches and is somewhat smaller than the 
area of the punch backing plate 82 and the die 60. 

In FIG. 5 the punch and backing plate assembly is 
shown in detail. The backing plate 82 supports twelve 
cylindrical punches 86, one of which is removed in the 
drawing, each held in place by machine screws 100 
threaded in the plate openings 102. The cylindrical 
punches 86 are provided with two or more grooves 104 in 
their cylindrical wall, the number being determined by 
the particular position of the punch on the plate. The 
four corner cylindrical punches 86 are provided with two 
grooves. 04, the other outside cylindrical punches 86' 
are provided with three grooves 104", and the two in 
terior cylindrical punches 36' are provided with four 
Such grooves. The grooves are spaced about the cylin 
drical surfaces of the punches 90, center to center. The 
ends of the connecting punches 38 fit snugly within the 
grooves 04 and are screwed in place on the backing 
plate 32 by machine screws 6. 
The cylindrical and connected punches mounted on 

the backing plate in the manner described above form 
cutting edges which conform in outline to the perimeter 
of the cluster of lids and the cutouts 42, shown in FIG. 
2. Thus, the endless cutting edge 108 defined by ap 
proximately 180° of arc of each cylindrical punch 86' 
and 270° of arc of cylindrical punches 86' and by the 

( ) 

outer side edges of the connecting punches 88 severs the 
outline of the cluster from the sheet, leaving in the sheet 
a generally frame-like skeleton. The scrap cutouts 42 
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are cut in the sheet by the six separate and endless 
cutting edges 119 defined by approximately 90° of arc 
from each of the interior cylindrical punches 86' and 
90 of arc from the side and corner peripheral cylin 
drical punches; and further defined by the inside edge 
of each of the connecting punches 88. Thus, the con 
tinuous cutting edge 98 serves to sever the perimeter 
of the cluster while the several endless cutting edges 120 
sever the cutouts from the sheet. . 

in F.G. 5 the relative positions of the openings 90 in 
the backing plate and the interior cutting edges 19 are 
shown. The entire margin or cutting edge 0 for 
severing each cutout 42 lies within the projected area 
of the openings 90. Thus, the cutouts 42 when severed 
from the sheet pass freely into the passages 90 without 
binding against the peripheral walls. In this manner, 
the cutouts pass through the passages 90 freely and 
enter the chutes 78 in the scrap piate 74 and move 
downwardly out of the machine as suggested in FIG. i. 
The downward travel of the cutouts 42 in the chutes 78 
may be aided by a belt and pulley suggested by phantom 
ines 20 in FGS. 3 and 4. . . 

Disposed in each of the cavities 62 of the die 60 is a 
saucer-shaped lid ejector 22 having a skirt 124 in 
sliding engagement with the margins of the cavity 62. 
The lid ejectors 22 each includes a boss 25 that extends 
rearwardly from the base of the saucer and which carries 
a pin 28 that serves as a guide by virtue of its registra 
tion with the walls of sleeve 136 for axial movement 
of the ejector in the recess or cavity 62 of the die. Coil 
Springs 32 Surround the boss 126, bear against seats 
formed in the plate 52, and urge the ejectors out of the 
cavities 32 in the direction of the punch. 

In the lower portion of FIG. 3 the floating platen 
carrying the stripping plate 95 and the punch holder 70 
are shown in position to sever the cluster of FIG. 2 from 
the sheet 32. It will be noted in the upper portion of 
F.G. 3 that the connector punch 88 is disposed within 
the slot 64 of the die to sever the sides of the tab 40. 
Also, the cylindrical punches 86 have entered the cor 
responding circular openings 62 of the die to sever the 
lids about their periphery in spaced arcs. After the 
cuts have been made, the ram and floating platen re 
turn to the position shown in FIGS. 1 and 4 so that the 
stripping plate and punch are spaced from one another 
and from the die. The stripping plate causes the sheet 
to free itself from the punch after the cluster has been 
cut. The cutout scraps 42 however are carried through 
the striping plate 96 rearwardly with the punch and as 
described pass through the openings 98 in the punch 
backing plate and downwardly through the passages 78 in 
the scrap plate. 
When the punch and die are separated as in FIG. 4, the 

drive 39 through standard actuators (not shown) 
move the sheet 32 downwardly in the direction of arrows 
34 to feed an unpunched part of the sheet between the 
punch and die. At the same time, the skeleton of the 
severed cluster, which remains connected to the uncut 
part of the sheet, is carried from the machine on con 
veyor 48. Simultaneously, the severed cluster 42 is 
freed from the die by the action of the ejectors on the 
lids and is deposited loosely on the conveyor 46. The 
cluster may be removed either manually or automatically 
further along on the conveyor. 

in FIG. 7, the lids are shown in detail, and in the 
manner in which they fit over the rims of the cups that 
they cover. It will be recalled from the introductory 
remarks that the lids in the cluster are normally deposited 
manually over the cups in the tray and thereafter the 
cluster of lids is pressed downwardly onto the filled 
cups. To enable an operator to position the cluster on 
the cups quickly without the exercise of great care, the 
skirt 39 of each lid has a pronounced fare so that the 
iids vertically aiign themselves with the cups in the tray. 

Because of the substantiai flare, it is particularly neces 

O 

6 
sary to provide some means of locking the lids in place 
on the rims of the cups, as the frictional engagement of 
a skirt on the rim of itself is inadequate to retain the lid 
in place. in accordance with this invention an undercut 
section 158 is provided at the top of each skirt 39, which 
is adapted to snap on or below the rolled rim 52 of 
the cup 54 to retain the lid in place. Above the under 
cut Section 58 is an inwardly open bead 55 which re 
ceives the rolled rim 52 of the cup. 

Having described the several features of my invention 
in detaii, its numerous advantages will be apparent to 
those skilled in the art. For example, because the method 
of this invention may be practiced on high speed ma 
chinery such as trim presses, clusters may be produced in 
volume economically. Furthermore, the punch and die 
assembly invented is suitable for use with cup lids of a 
wide variety of sizes. So leng as the lids fit within the 
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ejectors, the punch and die assembly may be used. If 
this one condition is satisfied, the punch and die assembly 
may be used and the only change which results with lids 
of different size is in the width of the margin which sur 
rounds each lid; that is, the larger the lids, the smaller 
the flanges or margins which are cut from the sheet. 
it will also be apparent that the clusters may be molded 
with substantially any number of lids determined only 
by the arrangement and number of the punch and die 
parts. The lids themselves are self aligning and lock on 
the cup rims. Their shape enables them to be used with 
cups of virtually any shape linited only to a specific rim 
diameter. 
From the foregoing, those skilled in the art will appreci 

ate that many modifications may be made of the invention 
descibed without departing from the spirit of my inven 
tion. There, we do not intend to limit the breadth of 
this invention to the specific embodiment illustrated and 
described. Rather, it is our intention that the breadth of 
this invention be determined by the appended claims and 
their equivalents. 
What is claimed is: 
1. A punch assembly comprising a backing plate, a 

plurality of parallel longitudinal rows of openings extend 
ing through said plate with the adjacent openings in 
adjacent rows aligned normal to the rows to form trans 
verse rows of openings, a plurality of punches secured 
to one side of the plate and centered between the longi 
tudinal and transverse rows of openings with the edges 
of the punches overlying the adjacent openings, and con 
nector punches Secured to the backing plate and inter 
connecting the adjacent punches in rows parallel to the 
longitudinal and transverse rows of openings, said punches 
and connector punches forming a plurality of endless 
cutting edges on the assembly. 

2. A punch assembly comprising a backing plate, a 
plurality of circular punches secured to one side of the 
backing piate and aligned in mutually perpendicular longi 
tudinally and transverse rows, connecting punches secured 
to the plate between the circular punches and intercon 
necting the edges of the adjacent circular punches, and 
means defining holes in the backing plate aligned with 
the arcs of the adjacent circular punches and the edges 
of the connecting punches. 

3. A punch and die assembly comprising a die having 
at least two major recesses formed therein, a third recess 
formed in the die and interconnecting the major recesses, 
a punch backing plate movable toward and away from 
the die, a pair of punches mounted on the plate and 
aligned with the major recesses formed in the die and 
adapted to enter said recesses when the plate is moved to: 
ward the die, and a connecting punch secured to the 
plate and interconnecting the two recited punches, said 
connecting punch being aligned with the third recess in 
the die and registering with the recess when the plate 
moves toward the die, whereby a sheet disposed between 
the punch and die will be formed with a pair of blanks 
in the shape of the major recesses interconnected by a tab 
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integral with the blanks in the shape of the third recess 
when the plate is moved to register with the die. 

4. A punch and die assembly adapted to sever from a 
sheet a plurality of cup lids in a cluster previously fromed 
in the sheet comprising a die having a plurality of recesses 
each adapted to receive one lid formed in the sheet, a 
backing plate, a plurality of punches mounted on the 
plate for making spaced arcuate cuts about the periphery 
of each lid in the recesses in the die, and additional 
punches secured to the plate between the first recited 
punches and interconnecting the punches for making 
cuts in the sheet joining the ends of adjacent arcuate cuts 
about adjacent lids to leave a tab joining the adjacent lids. 

5. An assembly as defined in claim 4 further charac 
terized by openings formed in the plate and overlapping 
the edges of adjacent punches to receive the scrap severed 
from the sheet from between the lids. 

6. Apparatus for serving from a sheet a cluster of cup 
lids previously formed in the sheet in longitudinal and 
transverse perpendicular rows comprising a die having 
a plurality of recesses each larger than a lid aligned in 
rows conforming to the orientation of the lids in the 
sheet for receiving the lids formed in the sheet, a punch 
assembly having an endless cutting edge registering with 
the recesses for trimming from the sheet the margin of 
the sheet about the cluster of lids and having a plurality 
of smaller endless cutting edges, each registering with a 
plurality of adjacent recesses for trimming cutouts be 
tween adjacent lids and leave tabs joining each of the 
adjacent lids, and means for directing the cluster of lids 
and the margin of the sheet in one direction and the 
cutouts in another direction. 

7. Apparatus for serving a cluster of interconnected 
lids from a sheet in which the lids are formed comprising 
a die adapted to receive each of the lids while the lids 
are connected as part of a sheet, a platen having a central 
opening therein and movable toward and away from 
the die, a punch assembly movable toward and away 
from the die and sized to pass through the central open 
ing in the platen when moved toward the die a plurality 
of endless unconnected cutting edges forming part of 
the punch assembly and cooperating with the die for 
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trimming unconnected scrap cutouts from the sheet be 
tween the individual lids while leaving tabs interconnect 
ing adjacent lids and a stripping plate secured to the platen 
for removing the sheet from the punch assembly after the 
cluster is cut. 

8. Apparatus as defined in claim 7 further characterized 
by means mounted on the die for ejecting the cluster 
from the die after the punch has operated. - 

9. Apparatus for serving from a sheet a cluster of cup 
lids previously formed in the sheet comprising a die 
having a plurality of recesses adapted to receive simul 
taneously the lids formed in the sheet, and a punch as 
sembly movable towards and away from the die and hav 
ing a plurality of endless unconnected cutting edges co 
operating with the recesses for trimming unconnected 
scrap cutouts from the sheet between adjacent lids while 
leaving tabs interconnecting adjacent lids. 
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