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ABSTRACT OF THE DISCLOSURE 
This invention discloses a method of assembling a plu 

rality of paper cups in tray formation and gluing them to 
gether in said assembled relation together with apparatus 
for carrying out the method. The method consists essen 
tially of the steps of: arranging a plurality of paper cups 
in a series of tray units, each of a predetermined cup num 
ber and formation, moving said tray units through a glu 
ing station at which the cups are held in position relative 
to one another; applying glue to engaging cup portions; 
and discharging finished trays. The apparatus comprises, 
as characteristic elements an endless conveyor; cup re 
ceiving plates carried by the conveyor; a gluing station in 
cluding a supply of heated glue below the upper ply of 
the conveyor, devices for holding cups in position in the 
plates while glue is applied, and glue applying means in 
the form of a gang of upright pile coated wires: means 
for indexing the conveyor with a stepped motion; mech 
anism for operating the cup holding devices and glue ap 
plying means in proper relation to movement of the con 
veyor, and a block out device for rendering the gluing 
means ineffective on certain predetermined steps to pro 
vide trays in a separated state. 

15 

20 

25 

30 

35 

This is a division of application Ser. No. 778,233, filed 
Nov. 22, 1968, now Patent No. 3,579,399. 
The present invention relates to the corrugated or 

crimped paper cups that are widely used in the merchan 
dising of candy and comparable food items and is con 
cerned primarily with the assembly and joinder of a plu 
rality of such cups in a tray like formation so as to facili 
tate the simultaneous depositing of a corresponding num 
ber of pieces of candy thereinto. 
While it has been proposed to provide a tray in whioh 

a plurality of cups are drawn fron a sheet and integrally 
connected this invention is founded on the belief that a 
better tray is provided, and the demands of the candy in 
dustry better satisfied, if the paper cups are individually 
formed and subsequent to their formation, assembled and 
joined together in a tray like structure. 
The invention has, as an important object, the provision 

of a method in which a plurality of the cups are assembled 
in a series of tray units, the units moved through a gluing 
station at which glue is applied to engaging portions of 
the cups and finished trays discharged after drying of the 
glue. 

It is important that the cups be firmly held in position 
while the glue is applied to insure that portions of adjacent 
cups properly engage one another. Thus another objective 
is to provide, in a method of the type noted, the step of 
holding the cups in position during application of the 65 
glue. 

Paper cups commonly utilized in the candy industry 
have acquired more or less a standard and conventional 
shape. A typical cup comprises a flat bottom and an up 
wardly flaring peripheral wall. Generally speaking, the 70 
bottom is circular and the wall is conical and corrugated. 
With this cup construction in mind, a further object in 
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2 
view is to provide, in a method of the character indicated, 
the step of applying glue to engaging cup portions from 
below and within the spaces defined by the flaring walls. 
Yet another object is to provide a method of the kind 

aforesaid in which a supply of glue is maintained in a 
heated condition and small quantities thereof withdrawn 
and applied upwardly to engaging cup portions. 

In practicing the subject method the cups are arranged 
in rows and an individual tray is made up of a desired 
number of each rows. It is evident that in a continuously 
operating method provision must be made to block out 
the glue applying means at certain intervals to provide 
trays that are separate one from another. Thus another 
object is to provide, in a method of the type noted, the 
step of rendering the glue applying means inoperative at 
predetermined intervals. 

It is evident that apparatus must be provided for carry 
ing out a method founded on the above objects. Thus an 
other highly important object of the invention is to pro 
vide paper cup tray forming and gluing apparatus, com 
prising an endless conveyor that is indexed with a step by 
step motion; a plurality of cup holding plates carried by 
the conveyor with each plate having a desired number of 
cup receiving recesses in a desired pattern; a supply of an 
adhesive such as glue at what is herein referred to as the 
gluing station below the upper ply of said conveyor; cup 
holding devices movable downwardly to engage cups on a 
plate and hold them firmly in position at the gluing sta 
tion; glue applying means movable upwardly from the 
glue Supply; and operating connections for the cup holding 
devices and glue applying means to cause them to operate 
in properly timed relation to indexing of the plates on 
the conveyor. 
The application of the glue is a highly important phase 

if not the very heart of the subject apparatus. Thus, an 
other object is to provide, in apparatus of the character 
noted, glue applying means in the form of a gang of up 
right pile coated wires similar to a conventional pipe 
cleaner. The wires are completely immersed in the glue 
and then moved upwardly so that the upper end portions 
thereof pass through the spaces between engaging cups 
and are forced between engaging cup portions to deposit 
the spots of glue carried by the upper end portions be 
tween the engaging cup portions. 

In a practical embodiment the gang of wires are mounted 
on a plurality of spaced bars which together define a unit. 
Operating connections are provided for reciprocating this 
unit upwardly and downwardly. It is necessary to block 
off upward travel of a row of such wires at certain pre 
determined intervals so that a unit of cups will not be 
glued to a next adjacent row. Thus another important ob 
ject is to provide, in apparatus of the type noted, block 
out means and associated controls therefor, for rendering 
the glue applying means inoperative at selected intervals. 

Proper positioning of the paper cups is also of im 
portance. Thus another object is to provide, in apparatus 
of the type noted, cup holding plates having cup receiving 
recesses shaped and dimensioned to receive a particular 
size of paper cup so that the upper portions adjacent to 
the free edges thereof engage with the corrugations inter 
locked. This end is achieved by forming each cup receiv 
ing recess as a cylindrical wall and flat bottom. The cup 
holding devices urge the bottoms of the cups against 
the bottoms of the recesses with the resulting action caus 
ing the upper portions of the conical walls to properly 
interengage. 

Another object in view is to provide, in apparatus of the 
character aforesaid, cup holding devices including mem 
bers which are yieldably urged against the cup bottoms. 
This end is achieved by including springs in the operating 
connections to the cup holding devices. 
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Yet another object is to provide, in apparatus of the 
type noted, a glue supply that is heated. This makes it 
possible to employ a quick setting glue. 

Various other more detailed objects and advantages of 
the invention, such as arise in connection with carrying 
out the above noted ideas in a practical embodiment, 
will in part be one apparent and in part be hereinafter 
stated as the description of the invention proceeds. 

For a full and more complete understanding of the 
invention reference may be had to the following descrip 
tion and accompanying drawings wherein: 

FIG. 1 is a view in side elevation of paper cup gluing 
apparatus embodying the precepts of this invention. 

FIG. 2 is a transverse vertical section taken about 
on the plane represented by the line 2-2 of FIG. 1. 

FIG. 3 is a fragmentary longitudinal section taken 
about on the plane represented by the line 3-3 of FIG. 
2 depicting the glue applying means in its immersed posi 
tion. 

FIG. 4 is detailed section taken about on the plane of 
FIG. 3 showing the glue applying means in upraised limit 
of movement. 

FIG. 5 is a sectional detail similar to FIG. 4 illustrat 
ing the cup holding devices and glue applying means in 
their fully retracted positions. 

FIG. 6 is a detail, mostly in elevation but partially in 
section, taken about on the plane represented by the line 
6-6 of FIG. 2 and depicts one position of the operating 
connections for the cup holding devices and glue apply 
ing means. 

FIG. 7 is a view similar to FIG. 6 illustrating another 
position of the operating connections. 

FIG. 8 is a detailed perspective of the cup holding de 
vices and operating connections therefor. 

FIG. 9 is another detailed perspective of the cup hold 
ing devices with parts broken away and shown in section. 

FIG. 10 is a detailed perspective of the glue applying 
means and the operating connections therefor. 

FIG. 11 is a detailed perspective of a cup holding 
plate depicting the glue applying wires in phantom. 

FIG. 12 is a fragmentary plan view of a portion of a 
finished tray. 

FIG. 13 is a plan of cup holding plates with cups posi 
tioned in some of the recesses therein. 

FIG. 14 is a detailed section taken about on the plane 
represented by the line 14-14 of FIG. 13; and 

FIG. 15 is a detailed perspective of a cup holding plate 
element, 

Referring now to the drawings and first more particu 
larly to FIG. i, the apparatus of this invention is shown 
as including a supporting framework identified in its 
entirety by the reference character F. The latter com 
prises end uprights 10 and 11 (two of each) upstanding 
from any appropriate supports such as feet 12. Extend 
ing between each upright 10 and 11 on one side is a 
horizontal strut 13 at the bottom. There is another similar 
horizontal support on the other side of the machine (not 
illustrated). There are also two top horizontal supports 
14 extending between the end uprights 10 and 11. 
Mounted on the frame F are a pair of vertical stand 

ards or side plates 15 and 16 as shown in FIGS. 2 and 3. 
A source of power such as an electric motor is shown 

at 17. The latter is supported from a base 18 which in 
turn is supported by the lower struts 13. The drive shaft 
19 of the motor 17 drivably carries a pulley 20 at one 
end. A pair of shafts 21 are journalled in side plates 15 
and 16. A pulley 22 is drivably mounted on one shaft 
21 and a belt 23 passes over the pulleys 20 and 22. Thus, 
the shaft 21 on one side is driven from the motor 17. 

Extending between the struts 13 and 14 on each side 
of the frame F is a vertical supporting member 24. The 
latter is formed with a vertical slot 25. Mounted on mem. 
ber 24 in an adjustable manner, due to the slot 25, are 
a pair of idler on guide sprockets 26 and 27. Drivably 
carried by one shaft 21 is a sprocket 28, Supported from 
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end plate 29 carried by end uprights 10 is a shaft 30 which 
drivably carries a sprocket 31 at one end. A drive chain 
32 passes around sprocket 31, below guide sprockets 26 
and 27, and about sprocket 28. Thus the shaft 30 is 
driven from the shaft 21. 
An endless conveyor is referred to in its entirety by the 

reference character C. It comprises two chains 32 and 9 
(FIG. 13) one being at each side of the machine. Ex 
tending between the chains 32 and 33 are a plurality of 
plates each of which is identified by the reference char 
acter P and one of which is depicted in FIG. 15. A roller 
8 is rotatably mounted at each end of each plate P. 

Referring again to FIG. 1, outstanding from the end up 
right 10 are a pair of ears 34 (FIG. 1) between which 
is journalled a shaft 35. The latter drivably carries a pair 
of small sprockets 36 over which passes the chains 32 and 
9. The shaft 35 also drivably carriers a large gear 37 that 
meshes with a pinion 38 drivably mounted on the shaft 
30. Thus the conveyor engaging sprockets 36 are driven 
from the shaft 30. 

Also outstanding from the uprights 10 adjacent to the 
lower ends thereof are a pair of ears 39 between which 
extends a shaft 40. A pair of idler sprockets 41 are car 
ried by the shaft 40 and the chains 32 and 9 pass there 
over. Another pair of idler sprockets 42 are carried by a 
shaft 43 extending between cars 44 which stand out from 
the end uprights 11. Chains 32 and 9 of conveyor C also 
pass over these idler sprockets 42. 
On each side of the machine there is a second vertical 

supporting member 45 extending between the struts 13 and 
14. Extend between each of the members 45 and the up 
right 11 at that side is a horizontal guide 46. Slidably 
mounted on each guide 46 and the strut 13 therebeneath 
is a sprocket carrier 47 the position of which is adjutable 
through the medium of the rod 48. A sprocket 49 is car 
led by the carried 48 and the chains 32 and 9 pass over 
he sprocket 49. 
Referring now more particularly to FIGS. 13, 14 and 

15, the construction of a plate P will be described. It is 
first notable that the number of cup receiving recesses in 
each plate may vary with the design of any particular 
machine. Also that the number of plates making up any 
tray unit may also vary. The present invention is illus 
trated and described with each plate P formed with one 
row of twenty-four recesses, each adapted to receive a 
paper cup. 
As shown in FIGS. 13 and 15 each plate P is of elon 

gated rectangular formation defined by a top surface 50, 
bottom face 51 (FIG. 14) end faces 52 and side faces 53. 
Opening into each plate P from the top face 50 are three 
of the twenty-four recesses, X, Y and Z, the number being 
so confined to facilitate illustration and description. Each 
of the recesses X, Y and Z is defined by a flat circular bot 
tom 54 and a cylindrical wall 55. The wall 55 of 
recess X is interrupted by two slots 56 and 57 which open 
onto the side faces 53 and are continued through the bot 
ton wall 54 to provide notches 58. The recess Z is similar 
to recess X but recess Y, the central one, has a second 
pair of slots 59 which interrupt adjacent cylindrical walls 
55 of the recesses X and Y at one side, and Y and Z at 
the other. These slots 59 are continued through the bot 
ton walls 54 as holes 60. 
At this point it is deemed advisable to refer to details 

of a paper cup and a tray, which is formed from a plu 
rality of such caps. FIG. 12 illustrates a portion of a 
tray T comprising a plurality of cups A. While the cups 
may be of any shape presenting a flat bottom and an up 
Wardly flaring wall the invention has in mind, as the pre 
ferred embodiment, a cup A having a flat circular bottom 
61 and a corrugated or crimped conical wall 62 integral 
therewith. It is evident that with the dimensions of the 
recesses X, Y and Z properly correlated to a particular 
size of paper cup when the bottoms 61 of the cups are 
forced against the bottom walls 54 of the recesses, the 
conical walls 62 will be disposed so that the upper por 
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tions of adjacent cups engage with the corrugations inter 
meshing. 
As shown in FIG. 2 the standards 15 and 16 are an 

chored to a base plate 63 at the bottom and an overhead 
supporting plate 64 at the top. The shaft 21 at each side 
is journalled in the respective plates or standards 15 or 16 
by a bearing assembly 67. Drivably carried by each shaft 
21 at its wind end is a cam 68 (FIGS. 6 and 7). 

Positioned above, and riding over each cam 68 is a 
follower roller 69. The latter is journalled on a stub shaft 
70 carried by a vertical bar 71 of a slide assembly. Re 
ferring now to FIG. 10, this assembly includes a pair of 
slide blocks 72 and 73 (one pair on each side) which are 
spaced apart and formed with openings receiving guide 
rods 65 and 66. Each of the blocks 72 and 73 has a pair 
of feet 74 secured to inner plates 75 by bolts 76. 

Each inner plate 75 is formed with a pair of vertical 
recesses 77 which open into the inner face thereof. A cor 
responding shaped rod 78 is received in each of these re 
cesses. Each pair of the rods 78, that is one on one side 
and one on the other side are joined by a cross bar 79. 
Each of the latter has an upraised central part 80 from 
which upstand a plurality of coated wires 81 each being 
adjustably mounted in a bar 79 by a set screw 82 (FIG. 3). 
An angle iron 83 has one flange extending over the rods 

78 and closing the recesses 77. The angle iron 83 also 
has an inwardly extending flange to which are secured the 
upper ends of springs 84. The lower ends of the latter are 
anchored to pins 85 which project through slots 86 formed 
in a plate 87 that also overlies the rods 78 and closes the 
slots 77 below the angle iron 83. 

It is evident that each slide assembly comprising plate 
71, blocks 72 and 73, inner plate 75, angle iron 83 and 
plate 57 may slide as a unit on either guide rod 65 or 66. 
Moreover each rod 78 is connected to each slide assembly 
by a spring 84 and pin 85. Thus as a cam 68 rotates, the 
follower 69 in engagement therewith is raised to impart a 
corresponding movement to the slide assembly. This move 
ment is imparted with a yielding action through the springs 
84 to the rods 78 which in turn carry the gluing wires 81. 
The upraised portions 80 of the cross rods 79 leave 

Surfaces 88 at each side which constitute abutments that 
engage the lower forces of the conveyor C to limit up 
raised movement of the cross bars 79 as shown in FIG. 2. 
However, should any additional upward movement be im 
parted to the slide assemblies it is accommodated by the springs 84. 

Positioned on each standard 15 and 16 above the re 
spective bearing 67 is a second bearing 89 (FIG. 2). Jour 
nalled in each bearing 89 is a shaft 90. Drivably mounted 
on each of the latter are a pair of sprockets 91 and 92. 
Each shaft 21 carries a sprocket 93. A drive chain 94 
passes over each set of sprockets 92 and 93 at one side 
to drive the shaft 90 at that side from the shaft 21. 

Drivably mounted on the inner end of each shaft 90 is a 
cam 95. Above and riding on the latter is a cam follower 
96 that is carried by a slide 97. Each of the latter slides on 
either of the guide rods 65 or 66. 
A U shaped cup holder is identified in its entirety by 

the reference character U (FIGS. 2 and 8). The cup holder 
U comprises a pair of vertical side bars 98 and 99, the 
upper ends of which are connected to the slides 97 by 
the box like connectors 100. 
The holder U also includes a bottom cross piece 101 

connected to the side bars 98 and 99. The cross piece 101 
is formed with a plurality of openings 102 (FIG. 9) cor 
responding in number and relation to the recesses includ 
ing X, Y and Z in plate P slidably positioned in each. 
Opening 102 is a belt 103. The lower end of each bolt 103 
carries a conical cup engaging member 104 having a dome 
shaped bottom. Interposed between each of the latter and 
the cross piece 101 is an expansion coil spring 105. 

It is evident that rotation of the cams 95 causes recipro 
cation of the cup holder U. Downward movement of the 
latter urges the members 104 against the bottom 61 of the 
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cups with a yielding action to hold the cups in position 
in the recesses including X, Y and Z. 
To the end of providing for normal operation to insure 

that parts are in proper position for indexing of the con 
veyor a crank handle 106 is provided. It is drivably mount 
ed on a shaft 107 that is journalled in bearing 108 carried 
by the top plate 64. A sprocket 109 is drivably mounted on 
the shaft 107 at each side and a drive chain 110 passes 
over each sprocket 110 and a corresponding sprocket 91. 
Thus rotation of crank handle 106 imparts movement to 
the other operating parts. 
As illustrated in FIG. 2, a supply for glue is shown in 

the form of an open top pan 111. This is located at the 
gluing station below the top ply of the conveyor C. It is of 
sufficient depth to provide for the complete immersion of 
the cross bars 70 and wires 81 carried thereby in the glue. 
It may be heated in any appropriate manner as by the 
heating means indicated at 112. 

Referring now to FIG. 1, it is to be understood that 
mechanism not a part of this invention is effective to with 
draw cups from vertically arranged magazines and de 
posit each individual cup in the recesses X, Y and Z, etc. 
in the plates P so that each recess receives such a cup. This 
is done before the plates reach the gluing station. 
The conveyor C is indexed with a step by step motion 

by indexing mechanism which, in itself, is not a part of 
this invention because such mechanisms are well known. 
At the gluing station and preferably throughout its extent 
the upper ply of conveyor C is supported by the reception 
of rollers 8 in channel or L shaped horizontal support 
and guide rails 113 as shown in FIG. 2. 
As mentioned above the glue is a quick drying glue and 

the discharge end of the conveyor C, which is at the left 
hand side of FIG. 1 (speaking with reference to the show 
ing of the drawings) is spaced from the gluing station a 
distance sufficiently great to permit the glue to dry in 
the time of travel from the gluing station to the discharge 
end. Immediately in advance of the latter is an air nozzle 
114 (FIG. 1) which is mounted on frame F and con 
nected to a suitable supply of air under pressure by a 
tube 115. If desired a plurality of air nozzles 114 may be 
employed. These air nozzles literally blow completed trays 
T free of the plates P. 
The apparatus so far described would be effective to 

glue together all of the cups A in a row as defined by a 
plate P and each such row to the next adjacent row. Thus 
the result would be one continuous tray. As the purpose 
of the invention is to provide discrete trays T, such as ones 
comprising seventy-two cups in a formation of twenty-four 
by three, mechanism is provided for blocking off the row 
of wires 81 which effect the gluing together of adjacent 
rows at selected intervals. 

This mechanism is depicted at the upper right hand side 
of FIG. 10. It comprises a transverse bar support 116 the 
ends of which are anchored to the standards 15 and 16 
(FIG. 2) at one side of rods 78 with the upper surface 
of bar 116 lying substantially in the plane of the upper 
ends of rods 78. Referring now again to FIG. 10 which 
may be considered in conjunction with FIG. 2, a disc 
117 is mounted in freely pivoted relation on the upper face 
of bar 116. A tension spring 118 has one end anchored 
to bar 116 and its other end to disc 117. It normally re 
tains the disc 117 in a middle or central position. 
A pair of abutment arms 119 are pivotally mounted on 

the upper face of bar 116, one each side, and each abut 
ment arm has an end portion that projects from the side 
of bar 116 so that in one position it engages the upper 
end of a rod 78 to preclude upward movement thereof. A 
link 120 connects the end of one arm 119 remote from 
its projecting end to disc 117 and a push rod 121 has one 
end connected to disc 117 at a point diametrically opposite 
to its connection with link120. 

Push rod 121 is connected to the other abutment arm 
119 at 122 and is continued outwardly beyond this con 
nection with its free end ring connected to the armature of 
a solenoid 123. The latter is under the influence of a con 
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trol (not illustrated) which energizes the solenoid at se 
lected times to move the projecting portions of abutment 
arm 119 over the upper ends of one pair of rods 78 to 
inhibit the upward or gluing stroke of the latter. When 
the solenoid 123 is deemergized, spring 119 returns abut 
ment arm 119 to the position of FIG. 10. 
While a preferred specific embodiment of the invention 

is hereinbefore set forth, it is to be clearly understood that 
the invention is not to be limited to the exact construc 
tions, mechanisms and devices illustrated and described 
because various modifications of these details may be 
provided in putting the invention into practice within the 
purview of the appended claims. 
What is claimed is: 
1. In apparatus for producing paper cup trays, a Sup 

porting framework, an endless conveyor operatively 
mounted in said framework presenting an upper ply, a 
power source, driving connections between said power 
source and said conveyor to index said conveyor with a 
step by step movement, a plurality of plates included as 
a part of said conveyor with each plate having a plurality 
of cup receiving recesses, said framework including a glu 
ing station, a supply of glue at said gluing station below 
said upper ply, cup holding devices at said gluing station, 
and glue applying mens at said gluing station for with 
drawing glue from said supply and applying it to engaging 
wall portions of cups in said recesses. 

2. The apparatus of claim 1 together with means for 
heating said glue supply. 

3. The apparatus of claim 1 in which the glue applying 
means takes the form of a gang of upright pile coated 
wires, and means for vertically reciprocating said gang to 
initially immerse the wires in said glue supply and then 
move it upwardly into position in which upper end por 
tions of the wires apply glue to engaging wall portions of 
cups held in said recesses. 

4. The apparatus of claim 1 in which said glue apply 
ing means is operated from said power source by connec 
tions including yielding means which urges said glue ap 
plying means into glue applying position with a yielding 
force. 

5. The apparatus of claim 1 in which each of said re 
cesses has a bottom wall engaged by the bottom of a cup 
received therein and said cup holding device engage the 
upper surfaces of said cup bottoms. 

6. The appratus of claim 1 in which said cup holding 
devices operate with a vertical reciprocating motion; to 
gether with connections for driving said cup holding de 
vices from said power source, and yieldable means in 
cluded in said connections. 

7. In paper cup tray forming apparatus including a glu 
ing station, a plate having a plurality of cup receiving 
recesses and adapted to be indexed through said gluing 
station, each of said recesses having a bottom face and 
a peripheral surface with said plate having openings there 
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in at the joinder of said bottom face and peripheral sur 
face, cup holding devices engaging the upper faces of the 
bottoms of cups received in said recesses; and glue apply 
ing means movable through said openings to apply glue to 
engaging wall portions of cups held in said recesses by 
said cup holding devices. 

8. The apparatus of claim 7 in which the glue applying 
means takes the form of a gang of upright pile coated 
wires with the wires being movable through said openings, 
together with a glue supply in which said gang of wires 
is immersible. 

9. The apparatus of claim 7 in which each cup holding 
device comprises a shank having an enlarged head on 
the lower end thereof, together with a cross piece slidably 
receiving said shanks, and an expansion coil spring about 
each shank between the head thereon and said cross piece. 

10. The apparatus of claim 7 in which each of said re 
cesses is defined by a circular bottom face and as cylin 
drical surface upstanding therefrom. 

11. The apparatus of claim 7 together with a power 
source, mechanism for indexing said plate from said pow 
er source, and operating connections between said power 
source and said cup holding devices and glue applying 
means to cause the simultaneous operation thereof at said 
gluing station. 

12. The apparatus of claim 7 together with additional 
plates each having the structural characteristics set forth 
in claim 14 and arranged in series in an endless conveyor. 

13. The apparatus of claim 1 together with normally 
operable means for adjusting said conveyor relative to 
said gluing station. 

14. The apparatus of claim 1 in which the glue ap 
plying means includes two rows of upright wires, together 
with means for blocking off operation of one of said rows 
at selected intervals. 

15. The apparatus of claim 1 in which there are two 
bars at said gluing station, a plurality of upright gluing 
wires carried by each bar, operating connections including 
yieldable means between said bars and said power Source 
to cause reciprocal movement of Said bars, and block 
off means for preventing operation of one of said bars at 
selected intervals. 
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