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This invention relates to improvements in coin 
Separators. More particularly, this invention relates to 
improvements in cup dispensers that are used in coin 
operated vending machines. 

It is therefore an object of the present invention to 
provide an improved cup dispenser for use in coin 
operated vending machines. 
A number of different vending machines have been 

developed that can vend a cup of milk, coffee, carbonated 
beverage or the like when a coin of pre-determined 
denomination is inserted in those machines. In such 
vending machines, a cup must be provided to receive 
the fluid to be dispensed, and it is desirable that the 
cup be placed in position automatically. The automatic 
placement of the cups avoids loss of the fluid through 
inattention or inexperience of the customer. Accord 
ingly, it has become desirable to provide cup dispensers 
which can store cups and which can automatically 
separate one of the cups from the store of cups and 
deliver that cup to the filling position in the vending 
machine. A number of such cup dispensers have been 
proposed, and some of them have been built. Several 
of those cup dispensers have been unduly expensive, 
others would tend to jam if the cups were not made 
absolutely uniform, and still others would permit the 
customer to reach into the vending machine and take 
an extra cup. For these reasons, prior cup dispensers 
are objectionable. The present invention obviates these 
objections by providing a cup dispenser which is inex 
pensive, which is resistant to jamming, and which prevents 
"robbing” of cups. It is therefore an object of the present 
invention to provide a cup dispenser that is inexpensive, 
resistant to jamming, and prevents “robbing” of cups. 
The cup dispenser provided by the present invention 

has a rotatable turret with a number of circumfer 
entially-spaced recesses in which stacks of cups can be 
held. The stacks of cups will rest upon a base for a 
part of their travel, as the turret rotates, but those 
stacks of cups will be raised upwardly to a cup-separating 
station or position. The stacks of cups will be raised 
upwardly to that station by cams which underlie the 
projecting rims of the lowermost cups of the stacks of 
cups, and which will support those cups and the cups 
thereabove. By supporting the cups on the cams, the cup 
dispenser of the present invention does not have to rely 
upon the vertical dimensions of the cups. Consequently, 
any variations in the heights of the cups cannot lead 
to jamming of the cup dispenser. It is therefore an object 
of the present invention to provide a cup dispenser with 
cams which underlie the projecting rims of the lowermost 
cups in the stacks of cups and which raise the lower 
most cups and the cups thereabove to a separating 
position. 
To assure maximum efficiency in separating the lower 

most cups from the rest of the cups in the stacks of 
cups, a pair of cams should be provided that have thin, 
feathered leading edges. However, such leading edges 
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can be unsubstantial and can be bent readily. Any such 
bending of those leading edges would impair or even 
destroy the efficiency of separation of the cup dispenser; 
yet it is difficult to support such leading edges. The 
present invention makes it possible to provide thin, 
feathered edges on the leading edges of cams by pro 
viding radially-extending broad faces at those leading 
edges, and by disposing those broad faces in slots in 
stationary walls of the cup dispensers. Moreover, the 
present invention provides notches in those broad faces 
which can engage the ends of the slots and thus be 
held against lateral movement. The slots will thus coact 
with the broad faces and the notches therein to hold 
the cams against vertical and horizontal movement. 
Thus the leading edges of the cams are positively con 
fined and held against bending even though those edges 
are thin and feathered. ... ', 
At the cup-separating position or station, the lower 

most cup in any stack of cups will continue to be 
supported by the first pair of cams. The next higher 
cup, and the cups thereabove, will move along the sur 
faces of the second pair of cams until they reach the 
downwardly inclined trailing edges of those cams and 
are lowered down to the cup-supporting base. There 
after the stacks of cups will move along that base until 
they reach the leading edges of the first pair of cams. 
The downward inclination of the trailing edges of the 
second pair of cams is desirable because it avoids a 
sudden dropping of the stacks of cups, which would 
tend to wedge the cups tightly into each other and 
would tend to reduce the gaps between the projecting 
rims of those cups. Moreover, the downward inclina 
tion of those trailing edges of the second pair of cams 
avoids the creation of undue stresses and strains in the 
cups and thereby avoids, the creation of leaks in those 
cups. It is therefore an object of the preesnt invention 
to provide a pair of cams that receive the next higher 
cups of stacks of cups and lowers those cups and the 
cups thereabove downwardly to the cup-supporting base 
of the cup dispenser. . . . . 
The first pair of cams terminates shortly after the 

separation point or station, and permits the lowermost 
cups in the stacks of cups to move to a discharge opening. 
This discharge opening will be spanned by the second 
pair of cams; and that pair of cams will carry the next 
higher cups and the cups thereabove over the discharge 
opening. It is therefore an object of the present inven 
tion to provide a discharge opening which is disposed 
rearwardly of the trailing edges of a first pair of cams 
and which is spanned by a second pair of cams. 
The base of the cup dispenser inclines downwardly 

toward the discharge opening and then inclines upwardly 
away from the discharge opening. In this way, the cup 
dispenser assures a smooth and gentle path for cups 
which are presented to the discharge opening but are 
unable, for some reason, to pass through that discharge 
opening. The trailing edges of the second pair of cams 
terminate at a sufficient distance from the base so cups 
can move upwardly from the discharge opening and 
not strike the trailing edges of that second pair of cams. 
It is therefore an object of the present invention to 
provide downwardly inclined portions on the base of 
a cup dispenser which are directed toward the discharge 
opening of that dispenser, and to provide upwardly 
inclined portions that extend away from that discharge 
opening and that are spaced below the trailing edges 
of the second pair of cams a distance greater than the height of a cup. 

. . . . . . . . . vention has a closure or door therefor. 
This closure is important because it keeps customers of the 
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vending machine from reaching up through the delivery 
opening of the vending machine and grasping cups that 
are still held by the cup dispenser. Such grasping of cups 
is objectionable because the removal of a cup can deny 
the next customer the fluid products he desires, because 
there will be no cup to receive those fluid products. 
Where the operator or owner of a vending machine uses 
very hot water in making coffee, and where he uses in 
expensive cups, those cups will tend to leak. In recogni 
tion of this, customers sometimes try to grasp additional 
cups to telescope under their cups and catch the leaking 
coffee. However, the taking of the additional cups can 
cause the coffee for the subsequent customers to be lost; 
there being no cups for that coffee. As a result, the 
closure or door provided by the present invention is im 
portant since it protects the subsequent customers. It is 
therefore an object of the present invention to provide 
a discharge opening for a cup dispenser with a door or 
closure therefor. 
The discharge opening is normally covered by the 

closure or door. This door will support a cup that has 
been freed from the trailing edges of the first pair of 
cams. Such a cup will be placed on the closure near 
the end of a cycle of the cup dispenser, and the closure 
or door will open almost immediately after the start of the 
next cycle. This makes it possible to assure prompt and 
immediate delivery of a cup to the filling station or posi 
tion and thus assure adequate and complete time for filling 
the cup. It is therefore an object of the present inven 
tion to provide a closure or door for the discharge open 
ing of a cup dispenser, and to have that door receive a 
cup near the end of a cycle of the cup dispenser and to 
deliver that cup immediately after the start of the next 
succeeding cycle. 
By having the closure, the present invention avoids all 

need of a precise cycling of the motor that drives the 
cup dispenser. The cup-holding turret of the cup dis 
penser can be stopped several degrees on either side of 
its "homing' position without any impairment of the op 
eration of the cup dispenser. However, without the door : 
or closure, it would be necessary to stop the turret pre 
cisely at the "homing” position; and this is not easy since 
all motors tend to coast somewhat. By having the closure, 
the present invention avoids all need of friction brakes, 
dynamic brakes or other precise "homing' apparatus. 
The cup dispenser provided by the present invention is 

equipped with a switch which will provide an indication 
that the supply of cups has fallen below a predetermined 
level. This switch is disposed adjacent the separating 
point or station, and this is desirable since the lower 
most cup of each stack of cups is positively confined at 
that point. If the switch were disposed at another point 
in the cup dispenser the limited number of cups in the 
cup dispenser, at the time the switch was supposed to 
operate, might be so light in weight that the Switch could 
cause them to ride up and over the switch actuator in 
stead of moving that actuator. It must be remembered 
that the cups are provided with frusto-conical configura 
tions that will serve as inclined planes. Any tendency of 
the cups to ride up and over the switch actuator instead 
of moving that actuator is objectionable since it could 
cause the switch to indicate that the level of cups was 
too low when that level was actually adequate; and it 
would, in effect, reduce the capacity of the cup dispenser. 
Any such tendency is obviated in the cup dispenser of the 
present invention by having the switch disposed adjacent 
the separating point or station; since the lowermost cup 
of each stack of cups is positively held against accidental 
upward or downward movement at that point. Con 
sequently, the cups cannot be moved upwardly by the 
switch actuator; instead they will move that switch actua 
tor and give a true indication of the cup level. 

Other and further objects and advantages of the present 
invention should become apparent from an examination 
of the drawing and accompanying description, 
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4 
In the drawing and accompanying description a pre 

ferred embodiment of the present invention is shown 
and described but it is to be understood that the drawing 
and accompanying description are for the purpose of illus 
tration only and do not limit the invention and that the 
invention will be defined by the appended claims. 

In the drawing, 
Fig. 1 is a partially broken-away front elevational 

view of a cup dispenser that is made in accordance with 
the principles and teachings of the present invention, 

Fig. 2 is a bottom view of the cup dispenser of Fig. 1 
with the motor thereof removed, and it shows the door 
or closure thereof in open position, 

Fig. 3 is a bottom view of the cup dispenser of Fig. 1 
and it shows the door or closure in opening-covering posi 
tion, 

Fig. 4 is a sectional view in plan of a portion of the 
turret of the cup dispenser of Fig. 1, and it is taken along 
the plane indicated by the line 4-4 in Fig. 1, 

Fig. 5 is a plan view of the cup dispenser of Fig. 1 
after the turret has been removed, 

Fig. 6 is a elevational view, partially in section, of the 
cup dispenser as that cup dispenser has been rolled out 
and developed, and that view is taken along the curved 
surface indicated by the line 6-6 in Fig. 5, 

Fig. 7 is a sectional view in elevation of the cup dis 
penser of Fig. 1, and it is taken along the broken plane 
indicated by the line 7-7 of Fig. 3, 

Fig. 8 is an enlarged view of the leading edge of one 
of the cams of the cup dispenser and of the wall that 
supports that edge, and, 

Fig. 9 is a schematic diagram of an electrical circuit 
that can be used with the cup dispenser of the present 
invention. 

Referring to the drawing in detail, the numeral 10 
denotes the base of a cup dispenser that is made in accord 
ance with the principles and teachings of the present 
invention. That base is generally rectangular in plan, but 
the corners thereof are smoothly rounded and are arcuate. 
A skirt 12 depends downwardly from the base 10 and 
it stiffens that base. The skirt 12 will have openings, 
not shown, formed in it, and those openings will receive 
screws or bolts that will secure the base to the structure 
of the vending machine with which the cup dispenser is 
used. 
A discharge opening 14 is formed in the base 10, and 

that discharge opening has a generally circular configura 
tion. The base 10 has a downwardly inclined portion 16 
which is adjacent the discharge opening 14 and inclines 
downwardly toward that opening. The base 10 has an 
upwardly inclined portion 18 which is adjacent the dis 
charge opening 14 and which inclines upwardly from 
that opening. The lowermost portion of the upwardly 
inclined portion 18 of the base 10 is disposed below the 
level of the lowermost portion of the downwardly in 
clined portion 16 of the base 10. An ear 20 is formed 
on the lowermost portion of the upwardly inclined por 
tion 18 of the base 10 and that ear depends vertically 
downwardly from that lowermost portion of the upward 
ly inclined portion 18. A ring 21 is secured to the ear 
20, and that ring is in register with and is disposed a short 
distance below the discharge opening 14. 
An arcuate ridge 22 is formed on the upper Surface of 

the base 10. This ridge extends from the uppermost por 
tion of the upwardly inclined portion 18 of the base 10 to 
the downwardly inclined portion 16 of the base 10. In 
fact, that ridge extends into the downwardly inclined por 
tion 16 of the base 10 and extends to a point adjacent the 
discharge opening 14. The primary purpose of the 
arcuate ridge 22 is to provide a smooth, substantially 
friction-free surface on which the bottoms of cups can 
rest. That ridge will also have the further result of 
stiffening the base 10. 
The numeral 24 denotes a cylindrical wall that is 

secured to the upper surface of the base 10. This cylin 
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drical wall extends upwardly from the upper surface of 
the base 19, and it is concentric with the arcuate ridge 
22. The wall 24 is continuous and provides a complete 
circular enclosure adjacent the upper surface of the 
base (). 
The numeral 26 denotes a mounting bracket which is 

secured to the bottom surface of the base 10 by screws 28. 
The mounting bracket 26 supports an electric motor 30 
below the bottom surface of the base 10. This motor 
has a shaft 32, and that shaft carries a bevel gear 34 at 
the outer end thereof. The bevel gear 34 meshes with 
a bevel gear 36 on a vertically directed shaft 38. The 
vertically directed shaft 38 extends upwardly through an 
opening in the base 10, and it carries a pinion 40 on its 
upper end. The pinion 40 is disposed above the level of 
the top surface of the base. 10. 
A semi-circular cam 42 is secured to the shaft 38. 

Rotation of the shaft 38 will cause rotation of the can 
42 about a vertical axis. The cam 42 has a pin 44 
thereon, and that pin extends downwardly from the lower 
face of that cam. A switch 46 is mounted adjacent the 
underface of the base 0, and that switch has an actuator 
48. The actuator 48 is movable into and out of the path 
of the pin 44 carried on the cam 42. Hence, rotation of 
the cam 42 with the shaft 38 will cause the pin 44 on that 
cam to strike the switch actuator 48. The switch 46 has 
two fixed contacts 56 and 52 that are spaced apart and 
are selectively engaged by the movable contact of that 
switch. 
The numeral 54 denotes a pivot which is mounted on 

the lower surface of the base 10 and that depends down 
wardly from that base. A closure 56 is mounted on the 
pivot 54 for rotation relative to that pivot. The closure 
56 has the general configuration of a frusto-triangle, and 
the smaller end of that closure is secured to the pivot 
54. The larger end of the closure 56 is movable into and 
out of registry with the discharge opening 14, and that 
end of the closure 56 is able to substantially underlie and 
close that opening. A pin 58 is provided on the closure 
56, and that pin extends upwardly from the upper sur 
face of that closure. The pin 58 is movable into and 
out of the path of the cam 42, and hence rotation of the 
cam 42 about the shaft 38 will cause movement of the 
closure 56. A spring 60 of helical configuration has 
one end thereof hooked through an opening, not shown, 
in the skirt of the closure 56, and it has its other end 
hooked around a stud 62 which is secured to the bottom 
of the base 10. The stud 62 depends downwardly from 
the lower surface of the base 10 and it is spaced from 
the pivot 54 for the closure 56. A resilient stop 64, of 
rubber or the like, is secured to the base 10. That stop 
depends downwardly from the lower surface of the base 
10 and it is disposed in the path of the closure 56. 
Hence, the closure 56 can engage and be held against 
further movement by the downward depending resilient 
stop 64. 
The numeral 66 denotes the male portion of a Jones 

plug. This plug has a number of electrical contacts and 
it has an aligning pin 68. The electrical contacts of the 
male portion 66 of the Jones plug are connected to the 
motor 30 and the switch 46 as indicated particularly in 
Fig. 9. 
The numeral 70 denotes a vertically directed shaft 

with a horizontally directed flange thereon. The flange 
of the shaft 70 is secured to the upper surface of the 
base 10, and the shaft 70 is concentric with the ridge 
22 and with the cylindrical wall 24. The flange of the 
shaft 70 may be secured to the base 10 by welding, or 
other suitable means, 
A spur gear 72 is provided with an opening at the 

center thereof which permits that gear to telescope down 
wardly over the shaft 70 and to rest on the flange of that 
shaft. There will be sufficient tolerance between the 
inner diameter of the opening in the spur gear 72 and 
the outer diameter of the shaft 70 to permit free and 
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6 
ready rotation of the spur gear 72 relative to the shaft 
70. The teeth on the spur gear 72 will mesh with the 
teeth of the pinion 40, and the pinion 40 will drive the 
spur gear 72. Two pins 74 are carried by the spur gear 
72, and those pins extend upwardly beyond the upper 
surface of that gear. 
A cylinder 76 is fixedly secured to the base 10. That 

cylinder extends upwardly from the upper surface of 
the base 10, and it is concentric with the shaft 70, the 
ridge 22, and the cylindrical wall 24. The cylinder 76 
has a much smaller diameter than the ridge 22 or the 
cylindrical wall 24, and the height of that cylinder is 
less than the cylindrical wall 24. An opening 78 is pro 
vided in the wall of the cylinder 76 adjacent the pinion 
40 to permit the pinion to rotate freely without striking 
that wall. Inwardly bent portions 80 are provided on 
the cylinder 76, and those portions are springy retain 
ers for the spur gear 72. The portions 80 extend in 
wardly beyond the root diameter of the spur gear 72 and 
thus they will prevent movement of the spur gear 72 
upwardly along the shaft 76. However, those portions 
80 can be bent outwardly by the spur gear 72 when that 
gear is initially telescoped downwardly along the shaft 
70 into engagement with the flange of that shaft. 
The numeral 82 denotes an elongated, horizontally 

directed, circumferentially extending slot 82 in the cylin 
drical wall 24. The numeral 83 denotes a similar slot in 
the cylindrical wall 24, but the slot 83 is spaced a short 
distance below the level of the slot 82. The numeral 
84 denotes vertically directed slots in the cylindrical wall 
24. The slots 84 are spaced circumferentially on the 
surface of that wall. The numeral 85 denotes similar 
vertically extending slots in the cylindrical wall 24, but 
the slots 85 are spaced a short distance below the slots 
84. Screws 86 will extend through the slots 84 or the 
slots 85 and will seat in an arcuate cam 88. This cam is 
formed so its geometric center is the geometric center 
of the shaft 70, and the outer face of the cam 88 will 
be complementary to the inner surface of the cylindri 
cal wall 24. A similar set of vertically directed slots, 
not shown, is provided in the cylinder 76, and those 
slots can receive screws 86 which seat in an arcuate cam 
90. That cam has, as its geometric center, the geometric 
center of the shaft 70; and the inner surface of that cam 
is complementary to the outer surface of the cylinder 76. 
The cams 88 and 90 will be in register with each other 
and will have the same angular length. However, be 
cause of the greater radius of the cam 88, the linear 
length of the cam 88 is greater than the linear length 
of the cam 90. The cams 88 and 90 can be held by the 
upper set of slots or can be held by the lower set of 
slots. In addition, the cams 88 and 90 can be moved 
upwardly or downwardly to a limited extent while held 
by either set of slots. Thus, it is possible to attain pre 
cise adjustment of the vertical position of the arcuate 
caims 88 and 90. 
The numeral 87 denotes a plurality of holes in the 

cylindrical wall 24, and the numeral 89 denotes a similar 
set of holes in that cylindrical wall. The holes 87 and 
the holes 89 are spaced circumferentially along the sur 
face of the cylindrical wall 24, and the holes 89 are 
disposed below the level of the holes 87. These holes 
can receive screws 86 which will seat in the arcuate cam 
92. That cam will have, as its geometric center, the 
geometric center of the shaft 70. The outer surface of 
the cam 92 will be complementary to the inner surface 
of the cylindrical wall 24. An arcuate cam 94 is mounted 
by screws 86 in a similar set of openings in the cylinder 
75. The inner face of the arcuate cam 94 is comple 
nentary to the outer face of the cylinder 76. The cams 
92 and 94 will be held in register with each other and 
they will have the same angular length. Because of the 
greater radius of the cam 92, the actual length of that 
cam will be greater than the length of the cam 94. The 
openings or holes 87 and 89 will preferably be just slightly 
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larger than the shanks of the screws 86; and consequently 
the holes 87 and 89 will hold the cam 92 fixed. Similar 
dimensioning of the holes that support the can 94 will 
be provided. The slots 82 and 83 will be in register with 
the holes 87 and 89 respectively. Those slots will receive 
the radially extending broadened end of the cam 92. 
That broadened end is denoted by the numeral 96, and 
it has a notch 98 therein. The notch 98 will receive 
and telescope on opposite sides of the end wall of the 
slot 82 or 83, as the case may be. The engagement be 
tween the broadened end of the cam 92 and the slots 82 
or 33 will provide full and adequate reinforcement and 
support for that end of the cam. The innermost portion 
of that broadened end of the cam 92 is tapered and 
feathered to a very narrow edge. Such an edge Would 
be unable to resist bending if it were not for the rein 
forcement provided by the broadened end 95 of the cam 
92 and by the engagement between the notch 98 and the 
end of the slot 82 or 83. 
The numeral 100 denotes an opening in the cylindrical 

wall 24. That opening is adjacent the trailing edges of 
the slots 82 and 83 in that cylindrical wall. A switch 162 
is disposed adjacent the opening 100 and that Switch has 
a fixed contact 1694 and a second fixed contact 06. The 
movable contact of the switch 102 can selectively engage 
the fixed contacts 104 and 106. A pivot 198 is mounted 
adjacent the opening 100 in the cylindrical wall 24, and 
a cup-engaging actuator 10 is secured to that pivot. The 
actuator 10 is biased inwardly through the opening 106 
but can be moved outwardly relative to that opening by 
cups which are within the cylindrical wall 24. When the 
cup-engaging actuator 110 is disposed within the opening 
109, the movable contact of the switch 92 engages the 
fixed contact 104 of that switch. When the actuator E 
is held in its outward position, as by being engaged by 
a cup within the cylindrical wall 24, the movable contact 
of the switch 102 will be in engagement with the fixed 
contact 196 of that switch. A fixed guard 112 is mounted 
on the cylindrical wall 24, and it protects the switch 2 
and the actuator 110 from injury or abuse by nearby 
objects. 
A flanged sleeve 4 is provided that can telescope 

over the shaft 70. Sufficient clearance will be provided 
between the inner Surface of the sleeve 4 and the outer 
surface of the shaft 70 to permit free and ready rotation 
of the sleeve 4 relative to the stationary shaft 70. How 
ever, the sleeve 14 will fit the shaft 70 closely enough 
to avoid undue “play.” A flange 16 is secured to the 
upper end of the sleeve 24, and a polygonal plate i8 
is welded to the disc 16. The plate 18 will preferably 
have either six or ten faces. A plurality of elongated 
plates 120 are secured to the faces of the polygonal 
plate 118. The number of plates 120 will correspond 
exactly to the number of faces of the plate 118. 

Each of the plates E20 has four vertical bend lines. 
These lines define a narrow securing flange which ex 
tends outwardly from a face of the plate 18 at an 
angle, a wide securing face which is Suitably welded to 
one of the faces of the plate E8, a V-shaped driving Sur 
face that is generally radially-directed of the sleeve 4, 
and a second narrow securing flange. When the Secur 
ing faces of the various elongated plates 120 are welded 
to the faces of the plate 118, they define the inner Wall 
of a turret for the cup dispenser. The W-shaped driv 
ing surfaces of the plates 120 provide the cup-receiving 
and cup-driving surfaces of that turret, and the first Se 
curing flanges are welded to the V-shaped driving Sur 
faces of those plates and the second Securing fanges 
are welded to top ring 122 and bottom ring 24. The 
elongated plates 20, the polygonal plate 118, the top 
ring 122 and the bottom ring 124 form a light weight 
but balanced turret for the cup dispenser. At sheet of 
transparent plastic 30 is secured to the second securing 
flanges of the plates 128 and to the top ring 122 and 
the bottom ring 124. This sheet of plastic will exclude 
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dirt and dust but will permit the operator to determine 
the number of cups in the turret. The sheet of plastic 
130 can be secured to the second flanges and to the 
rings 122 and 124 in several ways. One acceptable Way 
is to draw the free ends of the sheet together, overlap 
them adjacent a second securing flange of an elongated 
plate 120, and then bolt a securing strip so it holds 
those free ends against separation. 
The first flanges and the securing walls of the plates 

120 are cut away as indicated by the numeral 26. The 
second flanges are cut away as indicated by the numeral 
128. The first securing flanges and the securing walls of 
the plate 120 thus extend below the lower ends of the 
second flanges of those plates. The V-shaped walls 
of the plates 120 extend below the level of the securing 
flanges and the securing wall and extend below the top 
of the cylinder 76 and of the cylindrical wall 24. How 
ever, the bottoms of the W-shaped walls of the elon 
gated plates 20 terminate short of the base 10. 
A cover 13 is provided for the turret of the cup 

dispenser of the present invention. That cover has a 
downwardly directed skirt which telescopes over the top 
ring 22 of that turret. A handle or an opening will 
be provided on the cover 3 to facilitate its ready 
grasping by the operator. 
The numeral 32 denotes an electric lead that can 

be connected to one side of a line which will be suitably 
connected to a source of power. The lead 132 extends 
to a junction 34, and a relay 36 is disposed between 
the junction 134 and the junction 138. A coin switch 
140 is disposed between the junction 138 and the junc 
tion 142, and a lead 144 extends from the junction 42 
to the other side of the line which can be connected to 
the said source of power. The relay 136 has two sets 
of relay contacts, 46 and 148. A junction 150 is 
adjacent the junction 134, and a lamp 152 is adjacent the 
junction 150. This lamp will be mounted on the vend 
ing machine and will illumine a sign which indicates that 
the vending machine is empty. A junction 154 is ad 
jacent the junction 150, and an electromagnet 156 is ad 
jacent the junction 54. The electromagnet 56 will 
be mounted in the vending machine adjacent the coin 
passage thereof. That electromagnet will normally be 
energized to hold a coin-rejecting finger out of that pas 
Sageway; but will, when de-energized, permit that finger 
to enter that passageway to reject coins. A junction 153 
is adjacent the junction 42 and a junction 160 is ad 
jacent the motor 30. A junction 162 is adjacent the 
switch 102. The numeral 164 denotes a recess in the 
female portion of the Jones plug which will coact with 
the pin 68 to assure positive alignment of the male and 
female portions of that Jones plug. The male portion 
66 of the Jones plug, the motor 30, the Switch 46 and the 
switch 192 will be mounted on the cup dispenser. The 
female portion of the Jones plug, the lamp 52, the 
electromagnet 56, the relay 136, and the coin switch 
149 will be mounted on the coin-operated vending ma 
chine. The Jones plug facilitates the assembly and 
disassembly of the cup dispenser with the vending 
machine. 
The arcuate cams 88 and 90 are disposed with their 

leading edges below the level of the trailing edges there 
of; and those leading edges are disposed below the level 
of the projecting rim of the lowermost cup of any stack, 
of the stacks of cups, held by the turret. The arcuate 
cams 88 and 90 will lie in the path of the projecting 
rims of the cups and will raise the stacks of cups upward 
ly, as indicated particularly in Fig. 6. The leading edges 
of the arcuate cams 92 and 94 overlie, and are Spaced a 
short distance above, the trailing edges of the arcuate cams 
88 and 90. The vertical distance between the lower face 
of the leading edge of the cam 92 and the upper face of 
the trailing edge of the cam 88, and the corresponding 
distance between the lower face of the leading edge of 
the cam 94 and the upper face of the trailing edge of the 
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can 90, is adjusted to accommodate the projecting rim of 
just one cup at a time. This is done by loosening the 
screws 86 and moving the cams 88 and 92 relative to the 
vertically-elongated openings 84 or 85, and thus moving 
those cams relative to the cams 92 and 94. As a result, 
only the projecting rim of the lowermost cup can pass 
below the leading edges of the cams 92 and 94, and the 

I projecting rim of the next higher cup will pass above the 
leading edges of the cams 92 and 94. 
The vertical positions of the cams 92 and 94 are fixed 

by the openings 87 or 89 in the cylindrical wall 24 and 
by corresponding openings in the cylinder 76, as well as 
by the slots 82 or 83 in the cylindrical wall 24. Hence, 
while the cams 92 and 94 can be set in two different ver 
tical positions, they will be closely confined to either of 
those positions. Consequently, the vertical adjustability 
of the cams 88 and 90 makes it possible to attain the 
desired spacing between the leading edges of the cams 
92 and 94 and the trailing edges of the cams 88 and 90. 
Once this spacing has been attained, the screws 86 are 
tightened to positively lock the cams 88 and 90 against 
vertical movement. 
The trailing edges of the cams 92 and 94 are disposed 

below the level of the leading edges of those cams. More 
over, those trailing edges of the cams 92 and 94 are below 
the level of the trailing edges of the cams 88 and 90. The 
cans 92 and 94 span the discharge opening 14. 

In the operation of the cup dispenser provided by the 
present invention, the lid 131 is removed, and a number 
of cups are dropped down into the recesses of the turret. 
These cups will either rest upon the ridge 22 of the base 
10 or will rest upon the arcuate cams 88 and 90 or 92 
and 94. During the loading period, the motor 30 will be 
de-energized and the turret will be stationary. The opera 
tor will be able to determine the number of cups in each 
recess of the turret because the plastic sheet 130 is trans 
parent. Once the recesses of the turret have been filled 
with cups, the lid 131 can be restored. The cups will en 
gage the actuator i10 of the switch 102 and will hold 
the movable contact of that switch in engagement with the 
fixed contact 104. Where this is done, current will flow 
through the sad i44, through junction 242, through junc 
tion 158, through the Jones plug, through the movable 
contact and the fixed contact 52 of switch 46, through the 
junction 162, through the movable contact of the switch 
i02, through the fixed contact 104, through the Jones 
plug to the electromagnet 156, and then successively 
through the junctions 154, 150 and 134 to the lead 32. 
The flow of this current will energize the electromagnet 
and cause the withdrawal of the coin-rejecting finger from 
the said coin passageway. Consequently, when a customer 
deposits a coin, that coin will be able to reach and close 
the switch 40. 

Thereupon, current will flow from the lead 144, through 
the junction 142, through the switch 140, through the 
junction 38, through the relay coil 136 and past the junc 
tion 134 to the lead E32. The flow of this current will 
energize the relay coil 136 and will close the contacts 146 
and 148 of that relay. Thereafter, current will flow from 
the lead 144, through the junction 142, through the junc 
tion 158, through the contacts 148, through the Jones 
plug, through the junction 160, through the motor 30, and 
then through the Jones plug to the junction 154, and 
thence through the junctions i50 and 134 to the lead 32. 
The flow of this current will energize the motor 30 and 
will start the motor shaft 32 rotating. This rotation wiil 
cause the vertical shaft 38 to rotate, thereby starting the 
rotation of the turret and the rotation of the cam 42. 
The closing of the relay contacts 146 will complete a cir 
cuit which extends from the lead 144, through the junc 
tions 142 and :58, through the Jones plug, through the 
movable contact of the cam-operated switch 46, through 
he fixed contact 52 of that switch, through the junction 
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136 and through the junction 134 to the lead 132. This 
flow of current will hold the relay coil 136 energized even 
though the coin switch 140 opens immediately after the 
coin which closed it passes to the coin box. This holding 
circuit is desirable since the cam-operated switch 46 may 
not be be actuated as quickly as the coin will free the 
Switch 40; and thus, that holding circuit will keep the 
relay contacts 148 closed and thus keep the motor 30 run 
ning until the switch 46 has been actuated. 
After the motor 30 has rotated long enough to cause 

the cam 42 to free the movable contact of the switch 46 
for movement into engagement with the fixed contact 50 
of that switch, current will flow from the lead 144 through 
the junctions 142 and 58, through the Jones plug, through 
the movable contact of the switch 46, through the fixed 
contact 56 of that switch, through the junction 160, 
through the motor 30, through the Jones plug, and thence 
through the junctions 54, E50 and 34 to the lead 132. 
This current will continue to flow until the cam 42 re 
engages the switch actuator 48 and shifts the movable con 
tact of the switch 46 to the position shown in Fig. 9, 
thereby interrupting the flow of current to the motor 30. 
At the time the cam 42 moved out of engagement with 
the actuator 48 of the switch 46, and thereby permitted 
the movable contact of that switch to engage the fixed con 
tact 50, the circuit to the relay coil 136 was broken at 
the fixed contact 52; and immediately thereafter the con 
tacts 146 and 148 opened. This is desirable because it 
breaks the circuit of the electromagnet 156 at the relay 
contacts 46, thereby permitting the coin-rejecting finger 
to enter the passageway to reject further coins; and it 
also makes the continued rotation of the motor 30 de 
pendent upon switch 46, so the subsequent engagement of 
cam 42 with the actuator 48 of that switch will break the 
circuit of that motor. When the cam 42 again engages 
the switch actuator 48, the movable contact of switch 46 
will again move into engagement with fixed contact 52, 
thereby haiting the motor 30 and re-energizing the elec 
tromagnet 156 through switches 46 and 62. 

In this cycle of the motor, the sleeve i4, and the turret 
mounted thereon, rotates an angular distance correspond 
ing to one of the recesses of the turret. Where the turret 
has six recesses, the turret will rotate sixty degrees during 
one cycle. Where the turret has ten recesses, the turret 
will rotate thirty-six degrees during one cycle of the motor 
36. Thus, the turret will be "stepped around' as the 
motor is cycled by the insertion of coins of the predeter 
mined size. 
Where, as in the drawing, the cup dispenser accommo 

dates six stacks of cups, each stack of cups will rest on 
the ridge 22 for two cycles of the motor, will be supported 
on the cams 88 and 90 for one cycle, and will be sup 
ported on the cams 92 and 94 for the other three cycles 
of that motor. As indicated particularly in Fig. 6, one 
stack of cups will have the projecting rim of the lowermost 
cup thereof overlying but out of engagement with the lead 
ing edges of the cans 88 and 90 at the start of the 
first cycle. During that first cycle, that stack will be 
moved to the right, as viewed in Fig. 6, until the projecting 
rim of that lowermost cup engages and is raised upwardly 
by the cams 88 and 90; and as that cup moves upwardly 
the rest of the cups in that stack will do likewise. At the 
end of that first cycle, the bottom of that lowermost cup 
will be held above and out of engagement with the ridge 
22. During the second cycle, the rim of the lowermost 
cup will be moved through the space between the trailing 
edges of cams 88 and 90 and the leading edges of cams 
92 and 94; and the rim of the next higher cup will be 
moved into position above the cams 92 and 94. The 
leading edges of the cams 92 and 94 are feathered, as by 
having the upper and lower faces thereof tapered, to fa 
cilitate such movement. That next higher cup, and the 
rest of the cups in that stack will be supported on the 
cams 92 and 94, and the lowermost cup will be supported 
by the ridge 22. During the third cycle, that next higher 
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cup and the rest of the cups in that stack ride along on 
the upper surfaces of the cams 92 and 94, and the lower 
most cup is moved along the ridge 22 until it rests on the 
closure 56, that lowermost cup reaching the closure 56 
during the last half of the third cycle. During the fourth 
cycle, the closure 56 opens and lets the lowermost cup fall 
to the filling station, and the rest of the cups are moved 
onto the downwardly inclined faces of the cams 92 and 94. 
That next higher cup, which now becomes the lowermost 
cup of that stack, will have the bottom thereof held above 
the level of the ridge 22. During the fifth cycle, that next 
higher cup, and the rest of the cups in that stack, will be 
moved beyond the trailing edges of the cams 92 and 94, 
and will rest on the ridge 22. During the sixth cycle, 
that stack of cups will be moved along, on the ridge 22, 
until it is adjacent the leading edges of the cams 88 and 
90. Each stack of cups will pass successively through 
these six cycles; and at each cycle of the motor 30, a cup 
will be freed by the closure 56. 

During each cycle of the motor 30, the closure 56 will 
be pulled to open position by the helical spring 60, as 
indicated particularly by Fig. 2. The cam 42 need only 
rotate a very few degrees to free the pin 58 and thus free 
the closure 56 for rotation in a counter clockwise direc 
tion. Consequently, the closure 56 moves to open posi 
tion at the very beginning of each cycle of the motor 39. 
That closure will remain in open position for approximate 
ly one half of the total cycle of the motor 30, because 
the cam 42 is semi-circular, and because that cam makes 
one full revolution for every cycle of the motor 30. As 
the closure 56 opens, the lowermost cup, of the stack 
in register with that closure, falls downwardly through 
the ring 21 and is conducted to the filling position, not 
shown, in the vending machine. As one half of the cycle 
of the motor 30 is being completed, the closure 56 will 
move into register with, and close the discharge opening 
14. Thereafter the lowermost cup of the succeeding stack 
of cups will leave the lower end of the inclined portion 
16 and come to rest on the closure 56. In this way, a cup 
is always available for prompt delivery to the filling 
station at the start of each cycle. 
The cams 92 and 94 have downwardly inclined surfaces 

on the under sides thereof at points spaced rearwardly of 
the leading edges thereof. Those surfaces will force the 
lowermost cups downwardly toward the closure 56. In 
most instances, the lowermost cups will drop freely to 
that closure, but if such a cup tends to cling to the next 
higher cup, it will be eased downwardly by those surfaces. 

If, through some defect in the manufacture of the cups, 
or through heavy-handed insertion of cups in the turret, 
one or more cups is forced downwardly below the cams 
92 and 94 and does not fall through the discharge opening 
14 when the closure 56 opens, that cup or cups will be 
moved along by the V-shaped driving surfaces of the 
plates 120 and will work their way up the upwardly in 
clined portion 18 of the base 10. The distance between 
the inclined portion 18 of the base 10 and the trailing 
edges of the cams 92 and 94 will be such that the cup or 
cups can move upwardly onto the ridge 22 without jam 
ming against the trailing edges of the cams 92 and 94. 
As a stack of cups moves past the separating station 

and into the position which it occupies at the end of the 
second cycle, the next higher cup of that stack of cups, 
and some of the other cups thereabove, will engage the 
actuator it of the switch 102. When that cup engages 
that actuator, the movable contact of that Switch will be 
moved into, and held in, engagement with the fixed con 
tact 04. Consequently, the fixed contact 86 of the 
switch 182 will be inactive, and current will not be able 
to flow through the "empty' lamp 152. During the third 
cycle, that next higher cup and the cups thereabove, 
will be moved out of engagement with the actuator 
if 0; and thereupon the movable contact of the Switch 
102 will move into engagement with the fixed contact 
06. However, this does not happen until after the 
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holding circuit of the relay coil 136 has been broken 
by the movement of the movable contact of switch 46 out 
of engagement with the fixed contact 52; and therefore, 
at the time the movable contact of switch 102 engages 
contact 106, the circuit between the “empty” lamp 352 
and the contact 106 is open at the relay contacts 146. 
Consequently, the "empty” lamp 152 will not become 
illumined during the third cycle when the movable con 
tact of Switch 102 first engages fixed contact 106. That 
lamp will, however, become illumined at the end of that 
cycle inless there is a next higher cup in the next suc 
ceeding stack to engage the actuator 116 and move the 
movable contact of switch 102 away from contact 106; 
because there would then be a complete circuit from lead 
i44, through junctions i42 and 5.58, through the Jones 
plug, through the movable contact and the fixed contact 
52 of Switch 46, through junction 62, through the mov 
able contact and the fixed contact ii. 6 of switch 362, 
through the Jones plug, through the lamp 352, and thence 
through the junction 134 to the lead 32. Of course, 
if there is a next higher cup, and other cups thereabove, 
in the Succeeding stack, that cup, and the cups there 
above, will engage the actuator 6 and move the mov 
able contact of Switch (2 out of engagement with con 
tact 66 before the cam 42 moves the movable contact 
of Switch 46 into engagement with contact 52; thereby 
avoiding the illumining of the lamp 152. Only when a 
next Succeeding stack of cups does not have a next higher 
cup will the "empty' lamp 52 be energized. At that 
Sane time, the electromagnet 56 will be de-energized 
because its circuit will be open at contact 64 of switch 
102; and it will permit the coin-rejecting finger to enter 
the coin passageway and reject coins. Thus the customer 
is warned by the lamp A52 that the vending machine is 
empty; and his money is returned to him if he overlooks 
or ignores the warning. 
The stacks of cups are successively moved into and 

out of engagement with the actuator 119 of the switch 
it 2. When the stacks of cups are out of engagement 
with that actuator, the cups above the next higher cup 
are free to work their way downwardly in the recesses 
of the turret. This alternate engagement and disengage 
ment of the Stacks of cups and the actuator i0 is desir 
able because it avoids a situation where the switch actu 
ator could hold the cups against gravitationally-induced 
downward movement. 
The trailing edges of the cams 92 and 94 are disposed 

below the level of the leading edges of those cams. 
Moreover, those trailing edges of the cams 92 and 94 
are disposed below the level of the trailing edges of the 
cains 88 and 96. The cams 92 and 94 span the discharge 
opening 54. 
The closure 56 is pulled to open position by the spring 

60 and is forced into closed position by the cam 42. 
This is desirable since it will keep a customer from reach 
ing up and grasping the closure 56 and forcing it to open 
position. When the cam 42 moves out of engagement 
with the pin 58 on the closure 56, the spring 60 will 
rapidly pull the closure 56 toward the stop 64. That stop 
will cushion, and then hait, the rapid movement of the 
closure 56. Thereafter, when the cam 42 re-engages the 
pin 58, it will force the closure 56 back to closed posi 
tion and will hold it closed until the next cycle of the 
motor 36). 
The turret of the cup dispenser can be lifted off as a 

unit for full and complete cleaning and sanitation. All 
that need be done is to grasp the turret and lift it up 
wardly; the sleeve 14 telescoping freely out of engage 
ment with the shaft 70 and out of engagement with 
the pins 74 of the gear 72. Once the turret has been 
removed, the rest of the cup dispenser is fully exposed 
for cleaning and washing. 
The cam 42 acts upon the pin 58 of the closure 56 and 

also acts upon the Switch actuator 48. Thus, the can 
42 constitutes a positive and definite correlator and inter 



3,888,187 
13 

relator between the closure 56 and the switch 46. As a 
result, that cam can provide positive assurance that the 
motor will stop in a position where it will release the clo 
sure 56 almost immediately after the start of the next 
cycle. This assures prompt opening of the closure 56, 
and thus assures prompt delivery of the cup during the 
early part of the cycle of the vending machine. 
The cams 88 and 90 and the cams 92 and 94 can be 

set at different levels to accommodate cups of different 
heights. Moreover, wide cams 88 and 90, and 92 and 
94, can be used for small diameter cups while narrow 
cams can be used for large diameter cups. Thus, by 
the proper selection of cams, and by the proper position 
ing of the cams, the cup dispenser of the present inven 
tion can accommodate, and separate, cups of different 
heights and different diameters. Specifically, where wide 
cams are set in the lower of the two vertical positions, 
the cup dispenser can accommodate and dispense short, 
relatively small-diameter cups. If cups of the same gen 
eral height, but of slightly larger diameter are to be used 
with the cup dispenser, either the cams 88 and 92 or the 
cams 90 and 94 will be replaced with wider cams. 
The resulting combination of wide and narrow cams 

will support the larger-diameter cups. If cups of that 
same general height, but of still larger diameter, are to 
be used; the remaining wide cams are replaced by nar 
row cams. Those narrow cams will then accommodate 
those cups. A similar use of four wide cams, four narrow 
cams and two wide and two narrow cams can be had 
where the cams are set in the upper of the two vertically 
spaced positions. As a result, it is possible for the cup 
dispenser provided by the present invention to accom 
modate six individually different sizes of cups. 
As a matter of fact, the present cup dispenser can 

accommodate cups that are slightly smaller or slightly 
larger than the said six sizes. The fact that the cup dis 
penser moves the cups away from the base 10, before 
the cups reach the separating station, is very important in 
that regard. 
The specific arrangement of the cup separating cams 

shown in the drawing is particularly useful. However, 
a similar result could be attained by disposing the cams 
88 and 90 with their upper surfaces horizontal and by 
inclining the floor of the base 10 downwardly from a 
point closely adjacent the leading edges of the cams 88 
and 90. Instead of lifting the stacks of cups upwardly 
and away from the base 10, the base 10 would in 
cline downwardly away from the cams 88 and 90. In 
either case, the cups, of the stacks of cups, would be 
supported on the cams 88 and 90, rather than on the 
base 10, as those stacks of cups reached the separating 
station. Hence in both instances, jamming due to varia 
tions in the heights of the cups is minimized or obviated. 
Whereas the drawing and accompanying description 

have shown and described a preferred embodiment of 
the present invention, it should be apparent to those 
skilled in the art that various changes may be made 
in the form of the invention without affecting the scope 
thereof. 
What claim is: 
1. A cup dispenser that holds a plurality of stacks of 

cups and that successively separates the lowermost cups 
of said stacks of cups from the said stacks of cups and 
that comprises a stationary cup-supporting surface, a 
turret with a plurality of stack-receiving recesses therein, 
a pivot for said turret that permits rotation of said tur 
ret relative to said supporting surface, a power source 
that rotates said turret relative to said supporting surface 
about said pivot, cup-moving surfaces on said turret to 
move said stacks of cups in a circular path as said turret 
rotates relative to supporting surface, a pair of cams 
that are mounted adjacent said supporting surface, said 
came being arcuate, said cams being concentric with 
said pivot for said turret, said cams being spaced radi 
ally apart to accommodate the lower portions of the 
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lowermost cups of said stacks of cups but to receive and 
support the projecting rims of said lowermost cups of 
said stacks of cups, said cams having leading edges and 
trailing edges, said trailing edges of said cams being, dis 
posed above the ievel of said ieading edges of Saii 
cams, said leading edges of said cams being disposed be 
low the level of the projecting rims of said lowermost. 
cups of said stacks of cups whenever said lowermost 
cups of said stacks of cups are resting upon said Sup 
porting surface, a second pair of cams that are mounted 
adjacent said supporting surface, said cams of said sec 
ond pair of cams being arcuate, said cams of said sec 
ond pair of cams being concentric with said pivot, for 
said turret and with the cams of said first pair of cans, 
said cams of said second pair of cams being spaced 
radially apart to accommodate the lower portions of 
the next-to-the-bottom cups of said stacks of cups but 
to receive and support the projecting rims of said next 
to-the-bottom cups of said stacks of cups, said cams of 
said second pair of cams having leading edges and trail 
ing edges, said trailing edges of the cams of said second 
pair of cams being disposed below the level of the lead 
ing edges of the cams of said second pair of cams, said 
trailing edges of the cams of said second pair of cans 
being disposed below the level of the trailing edges of 
the cams of the first said pair of cams, said trailing 
edges of the cams of said second pair of cams being 
disposed below the level of said lowermost cups of said 
stacks of cups whenever said lowermost cups of Said 
stacks of cups are resting upon said supporting Surface, 
said leading edges of the cams of said second pair of 
cams overlying the trailing edges of the cams of the 
first said pair of cams and being spaced above said trail 
ing edges of the cams of the first said pair of cams a 
distance greater than the thickness of the projecting rim 
of one of the cups of said stacks of cups to permit the 
projecting rims of said lowermost cups of said stacks 
of cups to pass above the trailing edges of the cams of 
the first said pair of cams and to pass below the leading 
edges of the cams of said second pair of cams, a dis 
charge opening disposed rearwardly of the trailing edges 
of the cams of the first said pair of cams, said cans 
of said second pair of cams extending forwardly of and 
rearwardly of said discharge opening, said supporting 
surface having inclined areas that are disposed forwardly 
and rearwardly of said discharge opening and are in 
clined toward said discharge opening, a closure for said 
discharge opening that selectively covers and uncovers 
said discharge opening, an actuator for said closure, said 
actuator being operated by said power source, a Switch 
that is adjacent the leading edges of one of the cans 
of said second pair of cams and has an actuator that is 
biased into the circular path through which said stacks 
of cups are moved by said cup-moving surfaces, and a 
signal controlled by said switch, said power source having 
a cycle wherein said turret is rotated through an angle 
corresponding to one stack of cups and wherein said 
closure is moved to uncover said discharge opening and 
then to cover said discharge opening, and wherein the 
actuator of said switch enters the circular path through 
which said stacks of cups are moved by said cup-moving 
surfaces, said cup dispenser separating one lowermost 
cup from a stack of cups during a cycle of said power 
source, and moving said separated cup into register with 
said closure at the end of said cycle, said closure moving 
to uncover said discharge opening at the beginning of each 
cycle of said power source and moving to cover said 
discharge opening before the end of each cycle of said 
power source. - - 

2. A cup dispenser that holds a plurality of stacks of 
cups and that successively separates the lowermost cups 
of said stacks of cups from the said stacks of cups and 
that comprises a stationary cup-supporting surface, a 
turret with a plurality of stack-receiving recesses therein, 
a pivot for said turret that permits rotation of said turret 
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relative to said supporting surface, a power source that 
rotates said turret relative to said supporting surface about 
said pivot, cup-moving surfaces on said turret to move 
said stacks of cups in a circular path as said turret rotates 
relative to supporting surface, a pair of cams that are 
mounted adacent said supporting surface, said cams being 
arcuate, said cams being concentric with said pivot for 
said turret, said cams being spaced radially apart to 
accommodate the lower portions of the lowermost cups 
of said stacks of cups but to receive and support the pro 
jecting rims of said lowermost cups of said stacks of cups, 
said cams having leading edges and trailing edges, said 
trailing edges of said cams being disposed above the level 
of said leading edges of said cams, said leading edges of 
said cams being disposed below the level of the projecting 
rims of said lowermost cups of said stacks of cups wheth 
ever said lowermost cups of said stacks of cups are rest 
ing upon said supporting surface, and a second pair of 
cams that are mounted adjacent said supporting Surface, 
said cams of said second pair of cams being arcuate, said 
cams of said second pair of cams being concentric with 
said pivot for said turret and with the cams of said first 
pair of cams, said cams of said second pair of cams being 
spaced radially apart to accommodate the lower portions 
of the next-to-the-bottom cups of said stacks of cups but 
to receive and support the projecting rims of said next-to 
the-bottom cups of said stacks of cups, said cams of said 
second pair of cams having leading edges and trailing 
edges, said trailing edges of the cams of said second pair 
of cams being disposed below the level of the leading 
edges of the cams of said second pair of cams, said trail 
ing edges of the cams of said second pair of cams being 
disposed below the level of the trailing edges of the cans 
of the first said pair of cams, said trailing edges of the 
cams of said second pair of cams being disposed below 
the level of said lowermost cups of said stacks of cups 
whenever said lowermost cups of said stacks of cups are 
resting upon said supporting surface, said leading edges 
of the cams of said second pair of cams overlying the 
trailing edges of the cams of the first said pair of caras 
and being spaced above said trailing edges of the cans 
of the first said pair of cams a distance greater than the 
thickness of the projecting rim of one of the cups of said 
stacks of cups to permit the projecting rims of said lower 
most cups of said stacks of cups to pass above the trailing 
edges of the cams of the first said pair of cams and to 
pass below the leading edges of the cams of said second 
pair of cams, a discharge opening disposed rearwardly of 
the trailing edges of the cams of the first said pair of cams, 
said cams of said second pair of cams extending forwardly 
of and rearwardly of said discharge opening, Said Sup 
porting surface having inclined areas that are disposed 
forwardly and rearwardly of said discharge opening and 
are inclined toward said discharge opening. 

3. A cup dispenser that holds a plurality of Stacks of 
cups and that successively separates the lowermost clips 
of said stacks of cups from the said stacks of cups and 
that comprises a stationary cup-supporting surface, a 
turret with a plurality of stack-receiving recesses therein, 
a pivot for said turret that permits rotation of said turret 
relative to said supporting surface, a power source that 
rotates said turret relative to said supporting surface about 
said pivot, cup-moving surfaces on said turret to move 
said stacks of cups in a circular path as said turret rotates 
relative to supporting surface, a pair of cams that are 
mounted adjacent said supporting surface, said cams be 
ing arcuate, said cams being concentric with said pivot 
for said turret, said cams being spaced radially apart to 
accommodate the lower portions of the lowermost cups 
of said stacks of cups but to receive and support the 
projecting rims of said lowermost cups of said stacks of 
cups, said cams having leading edges and trailing edges, 
said trailing edges of said cams being disposed above the 
level of said leading edges of said cams, said leading 
edges of said cams being disposed below the level of the 
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6 
projecting rims of said lowermost cups of said stacks of 
cups whenever said lowermost cups of said stacks of cups 
are resting upon said supporting surface, and a second 
pair of cams that are mounted adjacent said supporting 
surface, said cams of said second pair of cams being 
arcuate, said cams of said second pair of cams being 
concentric with said pivot for said turret and with the 
cams of said first pair of cams, said cams of Said second 
pair of cams being spaced radially apart to accommodate 
the lower portions of the next-to-the-bottom cups of said 
stacks of cups but to receive and support the projecting 
rims of said next-to-the-bottom cups of said stacks of 
cups, said cams of said second pair of cams having lead 
ing edges and trailing edges, said trailing edges of the 
cams of said second pair of cams being disposed below 
the level of the leading edges of the cams of said second 
pair of cams, said trailing edges of the cams of said 
second pair of cams being disposed below the level of 
the trailing edges of the cams of the first said pair of 
cams, said trailing edges of the cams of said second pair 
of cams being disposed below the level of said lowermost 
cups of said stacks of cups whenever said lowermost cups 
of said stacks of cups are resting upon said supporting 
surface, said leading edges of the cams of said second 
pair of cams overlying the trailing edges of the cams of 
the first said pair of cams and being spaced above said 
trailing edges of the cams of the first said pair of cams 
a distance greater than the thickness of the projecting rim 
of one of the cups of said stacks of cups to permit the 
projecting rims of said lowermost cups of said stacks of 
cups to pass above the trailing edges of the cams of the 
first said pair of cams and to pass below the leading edges 
of the cams of said second pair of cams, a discharge 
opening disposed rearwardly of the trailing edges of the 
cams of the first said pair of cams, said cams of said 
second pair of cams extending forwardly of and rear 
wardly of said discharge opening. 

4. A cup dispenser that holds a plurality of stacks of 
cups and that successively separates the lowermost cups 
of said stacks of cups from the said stacks of cups and 
that comprises a stationary cup-supporting Surface, a 
turret with a plurality of stack-receiving recesses therein, 
a pivot for said turret that permits rotation of said turret 
relative to said supporting surface, a power source that 
rotates said turret relative to said supporting surface 
about said pivot, cup-moving surfaces on said turret to 
move said stacks of cups in a circular path as said turret 
rotates relative to supporting surface, a pair of cams that 
are mounted adjacent said supporting surface, said cams 
being arcuate, said cams being concentric with said pivot 
for said turret, said cams being spaced radially apart to 
accommodate the lower portions of the lowermost cups 
of said stacks of cups but to receive and support the pro 
jecting rims of said lowermost cups of said stacks of cups, 
said cams having leading edges and trailing edges, said 
trailing edges of said cams being disposed above the 
level of said leading edges of said cams, said leading 
edges of said cams being disposed below the level of the 
projecting rims of said lowermost cups of said stacks of 
cups whenever said lowermost cups of said stacks of 
cups are resting upon said supporting surface, and a sec 
ond pair of cams that are mounted adjacent said support 
ing surface, said cams of said second pair of cams be 
ing arcuate, said cams of said second pair of cams being 
concentric with said pivot for said turret and with the 
cams of said first pair of cams, said cams of said second 
pair of cams being spaced radially apart to accommodate 
the lower portions of the next-to-the-bottom cups of said 
stacks of cups but to receive and support the projecting 
rims of said next-to-the-bottom cups of said stacks of 
cups, said cams of said second pair of cams having lead 
ing edges and trailing edges, said trailing edges of the 
carns of said second pair of cams being disposed below 
the level of the leading edges of the carns of said second 
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pair of cams, said trailing edges of the cams of said sec 
ond pair of cams being disposed below the level of the 
trailing edges of the cams of the first said pair of cams, 
said trailing edges of the cams of said second pair of 
cams being disposed below the level of said lowermost 
cups of said stacks of cups whenever said lowermost cups 
of said stacks of cups are resting upon said supporting 
surface, said leading edges of the cams of said second 
pair of cams overlying the trailing edges of the cams 
of the first said pair of cams and being spaced above 
said trailing edges of the cams of the first said pair of 
cans a distance greater than the thickness of the project 
ing rim of one of the cups of said stacks of cups to 
permit the projecting rims of said lowermost cups of said 
stacks of cups to pass above the trailing edges of the 
cams of the first said pair of cams and to pass below the 
leading edges of the cams of said second pair of cams, a 
discharge opening disposed rearwardly of the trailing 
edges of the cams of the first said pair of cams. 

5. A cup dispenser that holds a plurality of stacks of 
cups and that successively separates the lowermost cups 
of said stacks of cups from the said stacks of cups and 
that comprises a stationary cup-supporting surface, a tur 
ret with a plurality of stack-receiving recesses therein, a 
pivot for said turret that permits rotation of said turret 
relative to said supporting surface, a power source that 
rotates said turret relative to said supporting surface 
about said pivot, cup-moving surfaces on said turret to 
move said stacks of cups in a circular path as said turret 
rotates relative to supporting surface, a pair of cams 
that are mounted adjacent said supported surface, said 
cams being arcuate, said cams being concentric with said 
pivot for said turret, said cams being spaced radially 
apart to accommodate the lower portion of the lower 
most cups of said stacks of cups but to receive and sup 
port the projecting rims of said lowermost cups of said 
stacks of cups, said cams having leading edges and trail 
ing edges, said trailing edges of said cams being disposed 
above the level of said leading edges of said cams, said 
leading edges of said cams being disposed below the level 
of the projecting rims of said lowermost cups of said 
stacks of cups whenever said lowermost cups of said 
stacks of cups are resting upon said supporting surface, 
and a second pair of cams that are mounted adjacent 

is said supporting surface, said cams of said second pair of 
cams being arcuate, said cams of said second pair of 
cams being concentric with said pivot for said turret and 
with the cams of said first pair of cams, said cams of 
said second pair of cams being spaced radially apart to 
accommodate the lower portions of the next-to-the-bot 
tom cups of said stacks of cups but to receive and Sup 
port the projecting rims of said next-to-the-bottom cups 
of said stacks of cups, said cams of said second pair of 
cams having leading edges and trailing edges, said trail 
ing edges of the cams of said second pair of cams being 
disposed below the level of the leading edges of the cams 
of said second pair of cams, said trailing edges of the 
cams of said second pair of cams being disposed below 
the level of the trailing edges of the cams of the first said 
pair of cams, said leading edges of the cams of said sec 
ond pair of cams overlying the trailing edges of the cams 
of the first said pair of cams and being spaced above said 
trailing edges of the canns of the first said pair of cams a 
distance greater than the thickness of the projecting rim 
"of one of the cups of said stacks of cups to permit the 
projecting rims of said lowermost cups of said stacks of 
cups to pass above the trailing edges of the cams of the 
first said pair of cams and to pass below the leading edges 
of the cams of said second pair of cams, a discharge 
opening disposed rearwardly of the trailing edges of the 
cams of the first said pair of cams, said cams of said sec 
ond pair of cams extending forwardly of and rearwardly 
of said discharge opening. 
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cups and that successively separates the lowermost clips 
'of said stacks of cups from the said stacks of cups and 
that comprises a stationary cup-supporting surface, a tur 
ret with a plurality of stack-receiving recesses therein, 
a pivot for said turret that permits rotation of said tur 
ret relative to said supporting surface, a power source 
that rotates said turret relative to said supporting surface 
about said pivot, cup-moving surfaces on said turret to 
move said stacks of cups in a circular path as said turret 
rotates relative to supporting surface, a pair of cams that 
are mounted adjacent said supporting surface, said cams 
being arcuate, said cams being concentric with said pivot 
for said turret, said cams being spaced radially apart 
to accommodate the lower portions of the lowermost 
cups of said stacks of cups but to receive and support 
the projecting rims of said lowermost cups of said stacks 
of cups, said cams having leading edges and trailing edges, 
said trailing edges of said cams being disposed above 
the level of said leading edges of said cams, said lead 
ing edges of said cams being disposed below the level 
of the projecting rims of said lowermost cups of said 
stacks of cups whenever said lowermost cups of said 
stacks of cups are resting upon said supporting surface, 
and a second pair of cams that are mounted adjacent said 
supporting surface, said cams of said second pair of 
cams being arcuate, said cams of said second pair of 
cams being concentric with said pivot for said turret 
and with the cams of said first pair of cams, said cams 
of said second pair of cams being spaced radially apart 
to accommodate the lower portions of the next-to-the 
bottom cups of said stacks of cups but to receive and 
support the projecting rims of said next-to-the-bottom 
cups of said stacks of cups, said cams of said second 
pair of cams having leading edges and trailing edges, 
said trailing edges of the cams of said second pair of 
cams being disposed below the level of the leading edges 
of the cams of said second pair of cams, said leading 
edges of the cams of said second pair of cams overlying 
the trailing edges of the cams of the first said pair of 
cams and being spaced above said trailing-edges of the 
cams of the first said pair of cams a distance greater 
than the thickness of the projecting rim of one of the 
cups of said stacks of cups to permit the projecting rims 
of said lowermost cups of said stacks of cups to pass 
above the trailing edges of the cams of the first said 
pair of cams and to pass below the leading edges of the 
cams of said second pair of cams, a discharge opening 
disposed rearwardly of the trailing edges of the cams 
of the first said pair of cams. 

7. A cup dispenser that holds a plurality of stacks of 
cups and that successively separates the lowermost cups 
of said stacks of cups from the said stacks of cups and 
that comprises a stationary cup-supporting surface, a tur 
ret with a plurality of stack-receiving recesses therein, 
a pivot for said turret that permits rotation of said turret 
-relative to said supporting surface, a power source that 
|rotates said turret relative to said supporting surface-about 
said pivot, cup-moving surfaces on said turret to move 
said stacks of cups in a circular path as said turretro 
tates relative to supporting surface, a pair of cams that 
are mounted adjacent said supporting surface, said cams, 
being arcuate, said cams being concentric with said pivot 
for said turret, said cams being spaced radially apart to 
accommodate the lower portions of the lowermost cups 
of said stacks of cups but to receive and support the 
projecting rims of said lowermost cups of said stacks of 
cups, said cams having leading edges and trailing edges, 
said trailing edges of said cams being disposed above the 
level of said leading edges of said cams, said leading 
edges of said cams being disposed below the level of the 
projecting rims of said lowermost cups of said stacks of 
“cups whenever said lowermost cups of said stacks of 
cups are resting upon said supporting surface, and a sec 
ond pair of cams that are mounted adjacent said sup 
porting surface, said cams of said second pair of scams 
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being arcuate, said cams of said second pair of cams be 
ing concentric with said pivot for said turret and with the 
cams of said first pair of cams, said cams of said second 
pair of cams being spaced radially apart to accommo 
date the lower portions of the next-to-the-bottom cups 
of said stacks of cups but to receive and Support the 
projecting rims of said next-to-the-bottom cups of said 
stacks of cups, said cams of said second pair of cams 
having leading edges and trailing edges, said leading 
edges of the cams of said second pair of cams overlying 
the trailing edges of the cams of the first said pair of 
cams and being spaced above said trailing edges of the 
cams of the first said pair of cams a distance greater than 
the thickness of the projecting rim of one of the cups of 
said stacks of cups to permit the projecting rims of Said 
lowermost cups of said stacks of cups to pass above the 
trailing edges of the cams of the first said pair of cams 
and to pass below the leading edges of the cams of said 
second pair of cams, a discharge opening disposed rear 
wardly of the trailing edges of the cams of the first said 
pair of cams. 

8. A cup dispenser that holds a plurality of stacks of 
cups and that successively separates the lowermost cups 
of said stacks of cups from the said stacks of cups and 
that comprises a stationary cup-supporting Surface, a 
turret with a plurality of stack-receiving recesses therein, 
a pivot for said turret that permits rotation of said 
turret relative to said supporting surface, a power Source 
that rotates said turret relative to said supporting Surface 
about said pivot, cup-moving surfaces on said turret 
to move said stacks of cups in a circular path as said 
turret rotates relative to supporting Surface, a pair of 
cams that are mounted adjacent said supporting Surface, 
said cams being arcuate, said cams being concentric with 
said pivot for said turret, said cams being spaced apart 
to accommodate the lower portions of the lowermost 
cups of said stacks of cups but to receive and support 
the projecting rims of said lowermost cups of said stacks 
of cups, said cams having leading edges and trailing edges, 
said trailing edges of said cams being disposed above 
the level of said leading edges of said cams, said lead 
ingedges of said cams being disposed below the level of 
the projecting rims of said lowermost cups of said stacks 
of cups whenever said lowermost cups of said stacks of 
cups are resting upon said supporting Surface, and a 
second pair of cams that are mounted adjacent said Sup 
porting surface, said cams of said second pair of cams 
being arcuate, said cams of second pair of cams being 
concentric with said pivot for said turret and with the 
cams of said first pair of cams, said cams of said second 
pair of cams being spaced apart to accommodate the 
lower portions of the next-to-the-bottom cups of said 
stacks of cups but to receive and support the projecting 
rims of said next-to-the-bottom cups of said stacks of 
cups, said cams of said second pair of cans having 
leading edges and trailing edges, said leading edges of 
the cams of said second pair of cams overlying the trail 
ing edges of the cams of the first said pair of cams and 
being spaced above said trailing edges of the cams of the 
first said pair of cams a distance greater than the thick 
ness of the projecting rim of one of the cups of said 
stacks of cups to permit the projecting rims of said 
lowermost cups of said stacks of cups to pass above the 
trailing edges of the cams of the first said pair of cams 
and to pass below the leading edges of the cams of said 
second pair of cams. 

9. A cup dispenser that holds a plurality of stacks 
of cups and that successively separates the lowermost 
cups of said stacks of cups from the said stacks of cups 
and that comprises a stationary cup-supporting Surface, a 
turret with a plurality of stack-receiving recesses therein, 
a pivot for said turret that permits rotation of said turret 
relative to said supporting surface, a power source that 
rotates said turret relative to said supporting surface 
about said pivot, cup-moving surfaces on said turret to 
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move said stacks of cups in a circular path as said turret 
rotates relative to supporting surfaces, a pair of cams 
that are mounted adjacent said supporting surface, said 
cams being arcuate, said cams being spaced apart to 
accommodate the lower portions of the lowermost cups 
of said stacks of cups but to receive and support the 
projecting rims of said lowermost cups of said stacks 
of cups, said cams having leading edges and trailing edges, 
said trailing edges of said cams being disposed above the 
level of said leading edges of said cams, said leading 
edges of said cams being disposed below the level of 
the projecting rims of said lowermost cups of said stacks 
of cups whenever said lowermost cups of said stacks of 
cups are resting upon said Supporting surface, and a 
Second pair of cams that are mounted adjacent said sup 
porting Surface, said cams of said second pair of cams 
being arcuate, said cams of said second pair of cams 
being spaced apart to accommodate the lower portions of 
the next-to-the-bottom cups of said stacks of cups but 
to receive and support the projecting rims of said next 
to-the-bottom cups of said stacks of cups, said cams of 
said second pair of cams having leading edges and trailing 
edges, said leading edges of the cams of said second pair 
of cams overlying the trailing edges of the cams of the 
first said pair of cams and being spaced above said 
trailing edges of the cams of the first said pair of cams 
a distance greater than the thickness of the projecting 
rim of one of the cups of said stacks of cups to permit 
the projecting rims of said lowermost cups of said stacks 
of cups to pass above the trailing edges of the canns of 
the first said pair of cams and to pass below the leading 
edges of the cams of said second pair of cams, a dis 
charge opening disposed rearwardly of the trailing edges 
of the cams of the first said pair of cams. 

10. A cup dispenser that holds a plurality of stacks 
of cups and that successively separates the lowermost 
cups of said stacks of cups from the said stacks of cups 
and that comprises a stationary cup-supporting surface, 
a turret with a plurality of stack-receiving recesses there 
in, a pivot for said turret that permits rotation of said 
turret relative to said supporting surface, a power source 
that rotates said turret relative to said supporting sur 
face about said pivot, cup-moving surfaces on said tur 
ret to move said stacks of cups in a circular path as said 
turret rotates relative to supporting surface, a pair of 
cams that are mounted adjacent said supporting surface, 
said cams being spaced radially apart to accommodate 
the lower portions of the lowermost cups of said stacks 
of cups but to receive and support the projecting rims 
of Said lowermost cups of said stacks of cups, said cams 
having leading edges and trailing edges, said trailing edges 
of said cams being disposed above the level of said lead 
ing edges of said cams, said leading edges of said cams 
being disposed below the level of the projecting rims of 
said lowermost cups of said stacks of cups whenever said 
lowermost cups of said stacks of cups are resting upon 
said supporting surface, and a second pair of cams that 
are mounted adjacent said supporting surface, said cams 
of said second pair of cams being spaced radially apart 
to accommodate the lower portions of the next-to-the 
bottom cups of said stacks of cups but to receive and 
Support the projecting rims of said next-to-the-bottom 
cups of said stacks of cups, said cams of said second pair 
of cams having leading edges and trailing edges, said 
leading edges of the cams of said second pair of cams 
overlying the trailing edges of the cams of the first said 
pair of cams and being spaced above said trailing edges 
of the cams of the first said pair of cams a distance greater 
than the thickness of the projecting rim of one of the 
cups of said stacks of cups to permit the projecting rims 
of said lowermost cups of said stacks of cups to pass 
above the trailing edges of the cams of the first said pair 
of cams and to pass below the leading edges of the cams 
of said second pair of cams, a discharge opening disposed 
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fearwardly of the trailing edges of the cams of the first 
said pair of cams. 

11. A cup dispenser that holds a plurality of stacks 
of cups and that successively separates the lowermost cups 
of said stacks of cups from the said stacks of cups and 
that comprises a stationary cup-supporting surface, a 
turret with a plurality of stack-receiving recesses therein, 
a pivot for said turret that permits rotation of said turret 
relative to said supporting surface, a power source that 
rotates said turret relative to said supporting surface 
about said pivot, cup-moving surfaces on said turret to 
move said stacks of cups in a circular path as said turret 
rotates relative to supporting surface, a pair of cams that 
are mounted adjacent said supporting surface, said 
cams being spaced radially apart to accommodate the 
lower portions of the lowermost cups of said stacks 
of cups but to receive and support the projecting rims 
of said lowermost cups of said stacks of cups, said cams 
having leading edges and trailing edges, said leading 
edges of said cams being disposed below the level of 
the projecting rims of said lowermost cups of said stacks 
of cups whenever said lowermost cups of said stacks 
of cups are resting upon said supporting surface, and a 
second pair of cams that are mounted adjacent said Sup 
porting surface, said cams of said second pair of cams 
being spaced radially apart to accommodate the lower 
portions of the next-to-the-bottom cups of said stacks 
of cups but to receive and support the projecting rims of 
said next-to-the-bottom cups of said stacks of cups, said 
cams of said second pair of cams having leading edges 
and trailing edges, said leading edges of the cams of said 
second pair of cams overlying the trailing edges of the 
cams of the first said pair of cams and being spaced above 
said trailing edges of the cams of the first said pair of 
cams a distance greater than the thickness of the project 
ing rim of one of the cups of said stacks of cups to per 
mit the projecting rims of said lowermost cups of said 
stacks of cups to pass above the trailing edges of the 
cams of the first said pair of cams and to pass below the 
leading edges of the cams of said second pair of cams. 

12. A cup dispenser that holds a plurality of stacks of 
cups and that successively separates the lowermost cups 
of said stacks of cups from the said stacks of cups and 
that comprises a turret with a plurality of stack-receiving 
recesses therein, a pivot for said turret that permits ro 
tation of said turret, a power source that rotates said 
turret about said pivot, cup-moving Surfaces on said 
turret to move said stacks of cups in a circular path as 
said turret rotates, a pair of cams, said cams being arcuate, 
said cams being concentric with said pivot for said tur 
ret, said cams being spaced radially apart to accommo 
date the lower portions of the lowermost cups of said 
stacks of cups but to receive and support the projecting 
rims of said lowermost cups of said stacks of cups, said 
cams having leading edges and trailing edges, said trail 
ing edges of said cams being disposed above the level of 
said leading edges of said cams, said leading edges of 
said cams being disposed below the level of the project 
ing rims of said lowermost cups of said stacks of cups, 
and a second pair of cams, said cams cf said second pair 
of cams being arcuate, said cams of said second pair of 
cams being concentric with said pivot for said turret and 
with the cams of said first pair of cams, said cams of said 
second pair of cams being spaced radially apart to ac 
commodate the lower portions of the next-to-the-bottom 
cups of said stacks of cups but to receive and support 
the projecting rims of said next-to-the-bottom cups of 
said stacks of cups, said cams of said second pair of cams 
having leading edges and trailing edges, said trailing edges 
of the cams of said second pair of cams being disposed 
below the level of the leading edges of the cams of said 
second pair of cams, said trailing edges of the cams of 
said second pair of cams being disposed below the level 
of the trailing edges of the cams of the first said pair of 
cams, said trailing edges of the cams of said second pair 
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of cams being disposed below the level of said lowermost 
cups of said stacks of cups, said leading edges of the cams 
of said second pair of cams overlying the trailing edges 
of the cams of the first said pair of cams and being spaced 
above said trailing edges of the cams of the first said 
pair of cams a distance greater than the thickness of the 
projecting rim of one of the cups of said stacks of cups 
to permit the projecting rims of said lowermost cups of 
said stacks of cups to pass above the trailing edges of the 
cams of the first said pair of cams and to pass below the 
leading edges of the cams of said second pair of cams, 
a discharge opening disposed rearwardly of the trailing 
edges of the cams of the first said pair of cams, said cams 
of said second pair of cams extending forwardly of and 
rearwardly of said discharge opening. 

13. A cup dispenser that holds a plurality of stacks of 
cups and that successively separates the lowermost cups 
of said stacks of cups from the said stacks of cups and 
that comprises a cup-supporting surface, a turret with 
a plurality of stack-receiving recesses therein, a pivot for 
said turret that permits rotation of said turret, a power 
source that rotates said turret about said pivot, cup 
moving surfaces on said turret to move said stacks of 
cups in a circular path as said turret rotates, a support 
adjacent said cup-supporting surface a pair of cams 
mounted on said support, said cams being spaced apart 
to accommodate the lower portions of the lowermost 
cups of said stacks of cups but to receive and support 
the projecting rims of said lowermost cups of said stacks 
of cups, said cams having leading edges and trailing 
edges, said cams being inclined relative to and diverging 
from said cup-supporting surface and engaging the rims 
of said lowermost cups of said stacks of cups to raise 
said lowermost cups up out of engagement with said 
scup-supporting surface, and a second pair of cams 
mounted on said support, said cams of said second pair 
of cams being spaced apart to accommodate the lower 
portions of the next-to-the-bottom cups of said stacks 
of cups but to receive and support the projecting rims 
of said next-to-the-bottom cups of said stacks of cups, 
said cams of said second pair of cams having leading 
edges and trailing edges, said leading edges of the cams 
of said second pair of cams overlying the trailing edges 
of the cams of the first said pair of cams and being spaced 
above said trailing edges of the cams of the first said 
pair of cams a distance greater than the thickness of the 
projecting rim of one of the cups of said stacks of cups 
to permit the projecting rims of said lowermost cups of 
said stacks of cups to pass above the trailing edges of the 
'cams of the first said pair of cams and to pass below the 
leading edges of the cams of said second pair of cams. 

14. A cup dispenser that holds a plurality of stacks 
of cups and that successively separates the lowermost 
cups of said stacks of cups from the said stacks of cups 
and that comprises a cup-supporting surface cup-moving 
surfaces that can be moved to move said stacks of cups 
along a predetermined path, a power source that moves 
said cup-moving surfaces along said predetermined path 
and thereby moves said stacks of cups along said pre 
determined path, a pair of cams spaced at opposite sides 
'of said predetermined path, said cams being spaced apart 
to accommodate the lower portions of the lowermost cups 
of said stacks of cups but to receive and support the 
projecting rims of said lowermost cups of said stacks of 
cups, said cams having leading edges and trailing edges, 
said cams being inclined relative to said cup-supporting 
surface and engaging the rims of said lowermost cups of 
said stacks of cups to raise said lowermost cups up out 
of engagement with said cup-supporting surface, and a 
second pair of cams, said cams of said second pair of 
cams being spaced apart to accommodate the lower por 
tions of the next-to-the-bottom cups of said stacks of 
cups but to receive and Support the projecting rims of 
said next-to-the-bottom cups of said stacks of cups, said 
eams of said second pair of cams having leading edges 
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and trailing edges, said leading edges of the cams of said 
second pair of cams overlying rearwardly spaced portions 
of the cams of the first said pair of cams and being spaced 
above said portions of the cams of the first said pair 
of cams a distance greater than the thickness of the 
projecting rim of one of the cups of said stacks of cups 
to permit the projecting rims of said lowermost cups of 
said stacks of cups to pass above the cams of the first 
said pair of cams and to pass below the cams of said 
second pair of cams, the trailing edges of the cams of 
said second pair of cams extending rearwardly of the 
trailing edges of the cams of the first said pair of cams. 

15. In a cup dispenser that holds stacks of cups and 
that separates the lowermost cup of one of said stacks 
of cups from said one stack of cups and that includes 
cup-separating surfaces that are disposed adjacent the 
sides of said lowermost cup and that selectively overlie 
the rim of said lowermost cup and underlie the rim of 
the next-to-the-bottom cup of said one stack of cups 
and that respond to relative movement between themselves 
and said one stack of cups to separate said lowermost 
cup from said one stack of cups, a surface below the level 
of said one stack of cups that has a discharge opening 
toward which said lowermost cup moves after it is sepa 
rated from said one stack of cups by said cup-separating 
surfaces, said cup-separating surfaces being adjacent and 
above the level of said discharge opening and directing the 
separated lowermost cup toward said discharge opening, 
and a power source that has a cycle of operation and 
that moves said cup-separating surfaces and said one 
stack of cups relative to each other during said cycle of 
operation to separate said lowermost cup from said next 
to-the-bottom cup, the improvement which comprises a 
support adjacent said discharge opening, a closure for 
said discharge opening that is confined by said support, 
said closure being movable into and out of register with 
said discharge opening, said closure being dimensioned 
relative to said discharge opening to block the passage of 
said lowermost cup through said discharge opening 
whenever said closure is in register with said discharge 
opening, said closure being movable into register with 
said discharge opening to hold and support said lower 
most cup, said closure being movable out of register with 
said discharge opening to permit the movement of said 
lowermost cup through said discharge opening, and a 
motion-imparting element that is driven by said power 
source and that moves during said cycle of operation of 
said power source to move said closure, said motion 
imparting element and said power source being inter 
locked to effect movement of said closure out of register 
with said discharge opening at the beginning of each cycle 
of operation of said power source and to effect movement 
of said closure into register with said discharge opening 
prior to the end of said cycle of operation of said power 
source and to thereafter hold said closure in register with 
said discharge opening until the beginning of the next 
succeeding cycle of operation of said power source, 
whereby said closure holds and supports said lowermost 
cup for a period of time beginning prior to the end of 
one cycle of operation of said power Source and ending 
after the beginning of the next succeeding cycle of opera 
tion of said power source. 

16. In a cup dispenser that holds stacks of cups and 
that separates the lowermost cup of one of said stacks of 
cups from said one stack of cups and that includes cup 
separating surfaces that are disposed adjacent the sides 
of said lowermost cup and that selectively overlie the 
rim of said lowermost cup and underlie the rim of the 
next-to-the-bottom cup of said one stack of cups and 
that respond to relative movement between themselves 
and said one stack of cups to separate said lowermost cup 
from said one stack of cups, a surface below the level of 
said one stack of cups that has a discharge opening to 
ward which said lowermost cup moves after it is sep 
arated from said one stack of cups by said cup-separat 
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ing surfaces, said cup-separating surfaces being adjacent 
and above the level of said discharge opening and direct 
ing the separated lowermost cup toward said discharge 
opening, and a power source that has a cycle of opera 
tion and that moves said cup-separating surfaces and said 
one stack of cups relative to each other during said cycle 
of operation to separate said lowermost cup from said 
next-to-the-bottom cup, the improvement which com 
prises a pivot that is adjacent to and has its axis parallel 
to the axis of said discharge opening, a closure for said 
discharge opening that is mounted on said pivot and 
rotates about said pivot into and out of register with 
said discharge opening, said closure being dimensioned 
relative to said discharge opening to block the passage 
of said lowermost cup through said discharge opening 
whenever said closure is in register with said discharge 
opening, said closure being rotatable into register with 
said discharge opening to hold and support Said lower 
most cup, said closure being rotatable out of register 
with said discharge opening to permit the movement of 
said lowermost cup through said discharge opening, a 
motion-imparting element that is driven by said power 
source and that moves during said cycle of operation of 
said power source to rotate said closure in one direction, 
and a spring biasing said closure for rotation in the op 
posite direction, said motion-imparting element and said 
power source and said spring coacting to effect rotation 
of said closure out of register with said discharge open 
ing at the beginning of each cycle of operation of said 
power source and to effect rotation of said closure into 
register with said discharge opening prior to the end of 
said cycle of operation of said power source and to there 
after hold said closure in register with said discharge 
opening until the beginning of the next succeeding cycle 
of operation of said power source, whereby said closure 
holds and supports said lowermost cup for a period of 
time beginning prior to the end of one cycle of operation 
of said power source and ending after the beginning of 
the next succeeding cycle of operation of said power 
SOTC. 

17. In a cup dispenser that holds stacks of cups and that 
separates the lowermost cup of one of said stacks of 
cups from said one stack of cups and that includes cup 
separating surfaces that are disposed adjacent the sides 
of said lowermost cup and that selectively overlie the 
rim of said lowermost cup and underlie the rim of the 
next-to-the-bottom cup of said one stack of cups and 
that respond to relative movement between themselves 
and said one stack of cups to separate said lowermost 
cup from said one stack of cups, a surface below the 
level of said one stack of cups that has a discharge open 
ing toward which said lowermost cup moves after it 
is separated from said one stack of cups by said cup-Sep 
arating surfaces, said cup-separating surfaces being ad 
jacent and above the level of said discharge opening and 
directing the separated lowermost cup toward said dis 
charge opening, and a power source that has a cycle of 
operation and that moves said cup-separating surfaces 
and said one stack of cups relative to each other during 
said cycle of operation to separate said lowermost cup 
from said next-to-the-bottom cup, the improvement which 
comprises a support adjacent said discharge opening, a 
closure for said discharge opening that is confined by said 
support said closure being movable into and out of regis 
ter with said discharge opening, said closure being dimen 
sioned relative to said discharge opening to block the 
passage of said lowermost cup through said discharge 
opening whenever said closure is in register with said 
discharge opening, said closure being movable into regis 
ter with said discharge opening to hold and Support said 
lowermost cup, said closure being movable out of regis 
ter with said discharge opening to permit the movement 
of said lowermost cup through said discharge opening, 
and a motion-imparting element that is driven by said 
power source and that moves during said cycle of opera 
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tion. of Said power source to move said closure, said 
notion-imparting element and said power source coact 
ing to effect movement of said closure into register with 
Said discharge opening prior to the end of said cycle of 
operation of said power source, said power source there 
after causing said separating surfaces and said one stack 
of cups to move relative to each other to move said lower. 
most cup toward said closure, whereby said closure can 
hold and Support said lowermost cup, said power source 
and said motion-imparting element effecting movement of 
Said closure out of register with said discharge opening 
at the beginning of the next succeeding cycle of said 
power source to permit said lowermost cup to fall through 
Said discharge opening promptly after the start of said 
next Succeeding cycle of said power source. 

18. In a cup dispenser that holds stacks of CupS and 
that separates the lowermost cup of one of said stacks of 
cups from said one stack of cups and that includes cup 
Separating surfaces that are disposed adjacent the sides 
of said lowermost cup and that selectively overlie the rin 
of said lowermost cup and underlie the rim of the next. 
to-the-bottom cup of said one stack of cups and that 
respond to relative movement between themselves and 
said stack of cups to separate said lowermost cup from 
said one stack of cups, a surface below the level of said 
one stack of cups that has a discharge opening toward 
which said lowermost cup moves after it is separated 
from said one stack of cups by said cup-separating sur 
faces, said cup-separating surfaces being adjacent and 
above the level of said discharge opening and directing 
the separated lowermost cup toward said discharge open 
ing, and a motor that has a cycle of operation and that 
moves said cup-separating surfaces and said one stack of 
Cups relative to each other during said cycle of operation 
to separate said lowermost cup from said next-to-the 
bottom cup, the improvement which comprises a support 
adjacent said discharge opening, a closure for said dis 
charge opening that is confined by said support, said clo 
Sure being movable into and out of register with said dis 
charge opening, said closure being dimensioned relative 
to said discharge opening to block the passage of said 
lowermost cup through said discharge opening whenever 
said closure is in register with said discharge opening, said 
closure being movable into register with said discharge 
opening to hold and support said lowermost cup, said 
closure being movable out of register with said discharge 
opening to permit the movement of said lowermost cup 
through said discharge opening, a cam that is operable 
by said motor and moves during said cycle of operation of 
said motor to move said closure in one direction, and a 
spring biasing said closure for movement in the opposite 
direction, said cam having an abrupt change of surface 
to permit prompt and full movement of said closure away 
from said discharge opening by said spring, said can and 
motor presenting said abrupt change of surface to said 
closure at the beginning of each cycle of operation of 
said motor and effecting movement of said closure into 
register with said discharge opening prior to the end of 
said cycle of operation of said motor and thereafter hold 
ing said closure in register with said discharge opening 
until the beginning of the next succeeding cycle of opera 
tion of said motor, whereby said closure holds and sup 
ports said lowermost cup for a period of time beginning 
prior to the end of one cycle of operation of said motor 
and ending after the beginning of the next succeeding 
cycle of operation of said motor. 

19. In a cup dispenser that holds stacks of cups and 
that separates the lowermost cup of one of said stacks 
of cups from said one stack of cups and that includes cup 
separating surfaces that are disposed adjacent the sides 
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of said lowermost cup and that selectively overlie the 
rim of said lowermost cup and underlie the rim of the 
next-to-the-bottom cup of said one stack of cups and 
that respond to relative movement between themselves 
and said stack of cups to separate said lowermost cup 
from said one stack of cups, a surface below the level of 
said one stack of cups that has a discharge opening to 
ward which said lowermost cup moves after it is sepa 
rated from said one stack of cups by said cup-separating 
Surfaces, said cup separating surfaces being adjacent and 
above the level of said discharge opening and directing 
the separated lowermost cup toward said discharge open 
ing, and a motor that has a cycle of operation and that 
moves said cup-separating surfaces and said one stack 
of cups relative to each other during said cycle of opera 
tion to separate said lowermost cup from said next-to 
the-bottom cup, the improvement which comprises a Sup 
port adjacent said discharge opening, a closure for said 
discharge opening that is confined by said support, said 
closure being movable into and out of register with said 
discharge opening, said closure being dimensioned rela 
tive to said discharge opening to block the passage of said 
lowermost cup through said discharge opening whenever 
said closure is in register with said discharge openings, 
said closure being movable into register with said dis 
charge opening to hold and support said lowermost cup, 
said closure being movable out of register with said dis 
charge opening to permit the movement of said lower 
most cup through said discharge opening, a motion-im 
parting element that is driven during said cycle of opera 
tion of said motor to move said closure, a linkage be 
tween said motor and said motion-imparting element, 
and a second linkage between said motor and said cup 
separating surfaces, said motion-imparting element and 
said motor and the first said linkage coacting to move 
said closure into register with said discharge opening 
before the end of a cycle of operation of said motor 
and to subsequently hold said closure in register with 
said discharge opening until the start of the next suc 
ceeding cycle of operation of said motor, said motor and 
said second linkage moving said cup-separating surfaces 
and said one stack of cups relative to each other to sepa 
rate said lowermost cup before the end of the first said 
cycle of operation of said motor but after said motor 
and motion-imparting element and the first said linkage 
have moved said closure into register with said discharge 
opening, said motor and motion-imparting element and 
the first said linkage moving said closure out of register 
with said discharge opening at the start of said next suc 
ceeding cycle of operation of said motor to permit prompt 
movement of said lowermost cup through said discharge 
opening. 
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