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PIN FOR AN ARTICLE DISPENSER 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to dispens 
ing articles, and particularly, relates to an apparatus for 
dispensing articles, such as lids. 

BACKGROUND OF THE INVENTION 

[0002] Generally, containers can be used in a variety of 
settings to hold ?owing substances, such as liquids or 
poWders. In such situations, it is sometimes desirable for the 
container to be capped With a lid to prevent the substance’s 
escape. 

[0003] One exemplary setting is a restaurant. Generally, 
beverages are served in restaurants, such as fast-food outlets, 
in a cup ?lled by a beverage dispensing device. Generally, 
the beverage dispensing device is located on a counter, With 
cups placed underneath thereof and lids located on the side. 
Often there is more than one siZe of cup, as a consequence, 
more than one siZe of lid is also provided. These lids can be 
stacked according to their siZe in separate bins. When a user 
desires to place a lid on their cup, they can remove a lid from 
the stack. Thus, the dispensing of lids in this manner is a 
manual eXercise that has several disadvantages. 

[0004] One disadvantage is that lids are not contained, and 
thus, can be spilled onto undesirable surfaces. In establish 
ments such as restaurants, it is often very desirable to 
maintain a clean appearance throughout the store. This can 
be particularly true at the beverage dispensing counter Which 
is typically accessed by the general public. Often, the lids 
spill from the bins onto the dispensing counter, and even 
tually, displace to the ?oor. This not only detracts from the 
cleanliness of the store, but also contributes to a Waste of 
lids. 

[0005] Another dif?culty occurs When multiple lids are 
dispensed because the lids become stuck together, due to 
beverage spills or contamination from users’ hands. As a 
result, several lids may be taken by the user, With the 
super?uous lids being discarded and Wasted. What is more, 
an individual may have sanitary concerns of removing the 
top lid from a stack. As a result, they may reach into the 
stack of lids and pull a lid from the middle. This action may 
topple the stack and result in more Wasted lids. In at least one 
store, it is believed that 20% of the beverage container lids 
are Wasted through failure to provide a proper dispensing 
mechanism. 

[0006] What is more, an unregulated stack of lids may 
raise health concerns. Some cultures have high sanitation 
standards that do not permit or approve of beverage dis 
pensers that fail to provide a sanitary lid dispensing mecha 
nism. Namely, these countries or cultures froWn upon dis 
pensing lids in an open manner, Whereby the public can 
handle not just their lid, but other lids as Well. Consequently, 
there have been attempts to provide devices that secure the 
stack of lids, While also providing single lid dispensing. 

[0007] Such devices have been proposed for use in con 
junction With beverage dispensers. Unfortunately, space 
provided for beverage dispensers is fairly limited, and such 
devices provided by the prior art have not been suf?ciently 
compact to ?t in the limited space. 

May 6, 2004 

[0008] What is more, it is not apparent that lid dispensing 
devices of the prior art are durable and reliable. A dispenser 
that is accessible to the public should desirably Withstand 
abuse and vandalism, and be Watertight to protect the 
mechanical mechanisms residing Within. Furthermore, 
devices of the prior art appear unable to consistently dis 
pense a single lid at a time. Many of these devices use hooks, 
levers, tabs and other members to separate an endmost lid 
from an adjacent nested lid. As a result, the endmost lid can 
engage the adjacent nested lid, and upon separation, can pull 
the adjacent lid, and possibly, create a chain reaction Where 
a Whole series of super?uous lids are dispensed along With 
the endmost lid. As a result, these devices can contribute to 
Waste. 

SUMMARY OF THE INVENTION 

[0009] In one embodiment of the invention, is a method 
for dispensing an article or articles Which may be in a nested 
con?guration of a plurality of nested articles. Desirably, the 
method includes identifying an area of support on a single 
article, and applying a force to that support area to the article 
adjacent to an endmost article or articles be dispensed. This 
force can isolate at least one article from the article or 
articles to be dispensed. Optionally, operating a release 
dispenses the endmost article or articles. 

[0010] Another embodiment of the invention may be a 
dispenser for dispensing an article or articles from a plurality 
of nested articles. The dispenser can include at least one 
member for isolating a portion of the plurality of nested 
articles adjacent to an article or articles to be dispensed 
Whereby the endmost article or articles separate from an 
adjacent article and is or are dispensed. The dispenser may 
further include a release for alloWing the separation of the 
article or articles to be dispensed from at least one isolated 
article. 

[0011] A still further embodiment of the present invention 
is a device for isolating an article anyWhere Within a 
plurality of nested articles. As an eXample, the isolated 
article can be a topmost or endmost article. 

[0012] A further embodiment of the invention can be a 
dispenser for a lid from a plurality of nested lids. The 
dispenser may include at least one member for isolating at 
least one lid adjacent to an endmost lid Whereby the endmost 
lid separates from the adjacent lid and is dispensed. 

[0013] Another embodiment of the invention can relate to 
a pin for a dispenser comprising a rounded end formed 
integrally With a shaft terminating in a point and a bulbous 
protrusion positioned betWeen the rounded end and the 
point. 
[0014] Still another embodiment of the invention may be 
a track member having a ringed con?guration and forming 
a groove on a face to provide a guide for at least one member 
interacting With at least one lid positioned proXimate inside 
of the ringed con?guration. 

[0015] Yet another embodiment of the invention can be a 
dispenser for dispensing an endmost lid from a stack of 
vertically orientated nestable lids. The dispenser may 
include a dispensing mechanism, Which in turn further 
includes a track member, a tube, three supports, three arms, 
and three pins. The track member can have a ringed con 
?guration and form a groove on a face. Desirably, the tube 
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is inserted in and coupled to the track member Wherein the 
tube forms a cylindrical chamber for receiving a stack of 
nestable lids and forms three triangular holes and three slots. 
Each support may include a body formed integrally With a 
post for being received Within the groove and a ledge and 
each arm may include a body formed integrally With a post 
for being received Within the groove and further may form 
a slot. Each pin can have an end received Within the slot of 
a respective arm, Whereby rotating the track member may 
extend and retract the ledges of supports and the pins 
through respective slots and triangular holes in the tube. 

[0016] The dispenser of the present invention can be 
designed to be compact in shape, reliable in operation, and 
durable in use. Several features of the present invention, 
including the track member and a cluster gear drive, may be 
present in at least some embodiments to reduce the overall 
siZe of the dispenser. In addition, the action of the isolating 
members in some embodiments, namely inserting into the 
recess underneath the rim of a lid, can provide reliable 
dispensing by isolating the adjacent lid from the endmost lid 
to prevent the dispensing of more than just the endmost lid. 
Furthermore, the dispenser can be formed from metal or 
molded from plastic to create a Waterproof housing as Well 
as Withstand acts of vandalism. Consequently, the dispenser 
of the present invention can provide a remedy to the de? 
ciencies discussed above. 

[0017] As used herein, the term “article” means a separate 
item. An exemplary article may be lid, a cup, a disc, a dish, 
a ?lter, a screen, or a pallet. 

[0018] As used herein, the term “plurality of nested 
articles” means at least tWo articles that can be arranged in 
a stack. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a perspective vieW of an exemplary 
dispenser of the present invention. 

[0020] FIG. 2 is a perspective, cut-aWay vieW of an 
exemplary lid. 

[0021] FIG. 3 is a perspective vieW of an exemplary arm 
With an exemplary pin shoWn in an exploded vieW. 

[0022] FIG. 4 is a top, plan vieW of the arm With the pin 
shoWn at various positions Within the arm. 

[0023] FIG. 5 is a perspective vieW of another exemplary 
embodiment of a pin of the present invention. 

[0024] FIG. 6 is a perspective vieW of still another exem 
plary embodiment of a pin of the present invention. 

[0025] FIG. 6A is a perspective vieW of yet another 
exemplary embodiment of a pin of the present invention. 

[0026] FIG. 7 is an exploded, perspective vieW of the 
exemplary dispenser of the present invention. 

[0027] FIG. 7A is a cross-sectional vieW of an exemplary 
tube and track member of the present invention. 

[0028] FIG. 8 is an exploded, cut-aWay vieW of the 
exemplary dispenser of the present invention. 

[0029] FIG. 9 is a perspective, cut-aWay vieW of the 
exemplary dispenser of the present invention. 
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[0030] FIG. 10 is a bottom, cut-aWay vieW of the exem 
plary dispenser of the present invention. 

[0031] FIG. 11 is a side, cut-aWay vieW of the exemplary 
dispenser of the present invention illustrating supports hold 
ing a plurality of nested lids. 

[0032] FIG. 12 is a side, cut-aWay vieW of the exemplary 
dispenser of the present invention illustrating the isolation of 
at least one adjacent lid from the endmost lid, and the 
endmost lid’s subsequent separation. 

[0033] FIG. 13 is a top, cross-section vieW of the exem 
plary dispenser along lines 13-13 in FIG. 12. 

[0034] FIG. 14 is a top, cross-section vieW of the exem 
plary dispenser along lines 14-14 in FIG. 11. 

[0035] FIG. 14A is a schematic, top plan vieW of a portion 
of another exemplary track member. 

[0036] FIG. 15 is a perspective vieW of an exemplary 
release of the present invention. 

[0037] FIG. 15A is an exploded, perspective vieW of an 
exemplary ejection assembly. 

[0038] FIG. 16 is a schematic, perspective vieW of another 
exemplary dispenser of the present invention depicting the 
exemplary dispenser’s internal components in phantom. 

[0039] FIG. 16A is a schematic, side cross-sectional vieW 
of yet another exemplary dispenser of the present invention. 

[0040] FIG. 17 is a perspective vieW of a further embodi 
ment of an exemplary pin of the present invention. 

[0041] FIG. 18 is a partial cross-sectional vieW of an 
exemplary tube, pin, arm and track member With the arm 
residing in the inner track. 

[0042] FIG. 19 is a partial cross-sectional vieW of the 
exemplary tube, pin, arm, and track member With the arm 
residing in the outer track. 

[0043] As depicted in FIGS. 1, 7, 8, and 11 a preferred 
embodiment of the present invention is a dispenser 200, for 
dispensing an endmost lid 110 Which is in a nested con?gu 
ration With a plurality of lids 100. The dispenser 200 can 
include a lid dispensing mechanism 300, a frame 400, a 
housing 500, a motor 600, a drive system 700, a control 
system 800, and an ejection assembly 900. The dispenser 
200 can be made from a variety of materials, such as metal, 
plastic, or combinations thereof. Exemplary materials can 
include acrylonitrile butadiene styrene, acetal resin or an 
acetal resin derivative, steel, aluminum, polytetra?uoroeth 
ylene, or combinations thereof. Desirably, the dispenser 200 
is of a minimiZed dimensioned to be housed in the cabinet 
of a beverage dispenser, placed on the beverage counter, or 
mounted on a Wall. If housed in a beverage dispenser 
cabinet, in one embodiment the dispenser 200 can be 
mounted on short horiZontal studs. Alternatively, the dis 
penser 200 may have a housing 500 forming keyhole 
apertures for receiving the heads of mechanical fasteners 
such as nails or screWs for mounting the dispenser 200 on 
the Wall. 

[0044] Although the dispenser 200 of the present inven 
tion can be designed to dispense a variety of shapes and siZes 
of lids, one exemplary lid 150 is depicted in FIG. 2. Each 
lid 150, including the endmost lid 110 and an adjacent lid 
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120 of the plurality of lids 100, is substantially identical to 
the other lids 100 and has gussets 160, a rim 170, a skirt 180, 
a shoulder 188, and a face 190. Generally, the lid 150 can be 
made from a plastic, such as polystyrene. One exemplary lid 
150 has 36 substantially identical gussets surrounding its 
periphery, although this number may vary depending on the 
type of lid. As an example, some lids may have 48 gussets, 
such as large soda lids, or no gussets, such as coffee lids. 
HoWever, it is contemplated that the present invention may 
be modi?ed to be used With these lids or any other type of 
lids. Furthermore, the rim 170 of the lid 150 is often the 
strongest portion of the lid 150, and as a result, is often able 
to Withstand the greatest force Without deformation. Fur 
thermore, the gussets 160 and the rim 170 form a series of 
recesses 166 around the skirt 180. As used herein, the 
numerals “160” and “166” reference, respectively, either a 
single gusset or plurality or gussets, or a single recess or a 
plurality of recesses. As described hereinafter, the rim 170 of 
an adjacent lid 120 can be propped Within the recesses 166 
Without substantially deforming the lid 120 to support a 
plurality of nestable lids 100. 

[0045] A plurality of lids 100 can be orientated in a 
horiZontal or vertical stack. In this exemplary embodiment 
as depicted in FIG. 11, the plurality of lids 100 is orientated 
vertically. Desirably, the skirt 180 of one lid 120 partially 
secures the shoulder 188 of another lid 110 positioned 
underneath the face 190 and Within the skirt 180 of the lid 
120. 

[0046] The lid dispensing mechanism 300 includes at least 
one member 350 for isolating a portion of the plurality of 
nested lids, at least one release 380, a synchroniZation 
system 390, and a tube 330. This isolating member 350 can 
take a variety of forms, such as a hook; a propeller; a latch; 
a ?nger optionally made from silicon rubber, synthetic 
rubber or metal; a member at least partially covered by a 
hook and loop material; a screW; a blade; a brush; a rubber 
member, a rod; a Wire; a pair of hinged plates; a spring; a 
pincer; a ring; a collar; a gear; or a toothed ?exible tread. In 
the depicted embodiment, the lid dispensing mechanism 300 
has three substantially identical isolating members or pins 
350a-c. As depicted in FIG. 3, the pin 350a has a rounded 
end 352a formed integrally With a shaft 354a terminating in 
a point 356a. The point 356a can have an angle correspond 
ing to a side 162 of the gusset 160. Desirably, the point 
356a-c of each pin 350a-c slides up the skirt 180 of a lid 150 
to lodge Within a recess 166 underneath the rim 170 to 
isolate an adjacent lid 120 from the endmost lid 110 as 
depicted in FIG. 11. The pin 350a-c can be made of a 
moldable plastic, such as an acetal homopolymer sold under 
the trade designation DELRIN, such as DELRIN 100, 
DELRIN 500, or DELRIN 900, by E. I. DuPont Company 
of Wilmington, Del., or fashioned from at least one metal, 
such as aluminum, or stainless steel. If molded, the pin 
350a-c can include a snap-on cap. Alternatively, the rounded 
end 352a may be formed from plastic surrounding a stain 
less steel shaft 354a. What is more, the pins 350a-c can be 
made to any suitable siZe, although in this embodiment the 
overall pin 350a length is 0.52 inch (1.32 cm), the shaft 354a 
diameter is 0.039 inch (0.099 cm), and the diameter of the 
rounded end 352a is 0.094 inch (0.24 cm). 

[0047] Alternative embodiments of pins are depicted in 
FIGS. 5 and 6. Referring to FIG. 5, a pin 360 can have a 
rounded end 362 securing a plurality of extended members 
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364, Which can be Wires made from any suitable material 
such as metal. Referring to FIG. 6, a pin 370 has a ?rst 
rounded end 372 formed integrally With a ?exible shaft 374 
and terminating in a second rounded end 376. Desirably, the 
second rounded end 376 can be distally located relative to 
the ?rst rounded end 372 and have a smaller diameter than 
the ?rst rounded end 372. Referring to FIG. 6A, still another 
exemplary pin 366 can include a rounded end 368 forming 
an eye 369. Desirably, the rounded end 368 can be formed 
from a moldable plastic such as DELRIN. A shaft 367 
terminating in a point 371 is coupled to the rounded end 368, 
and can be made from metal, such as stainless steel. 

[0048] A further isolating member embodiment can 
include tWo thin hinged metal plates that open and close 
under the skirt of the adjacent lid 120. Desirably, the thin 
metal plates When positioned together Would form a circular 
opening slightly smaller than the skirt of the adjacent lid 
120, thereby isolating it from the endmost lid 110. The plates 
Would be positioned opposed to one another in a respective 
slide track, and be opened and closed by the hinge. Alter 
natively, springs positioned near the slide tracks Would 
prevent jam occurrences by aiding the closing of the plates. 
Alternatively, pivoting levers may be used to open and close 
the metal plates. Desirably, at least one pivoting lever forms 
a hole for receiving a push rod that communicates With a 
drive system. What is more, the isolating members can take 
other forms than the metal plates, such as spring arms or a 
substantially linear arm terminating in a hook. 

[0049] Another isolating member embodiment can be a 
small metal tab, Which may be mounted on an inclined shaft. 
Rotating the shaft can maneuver the tab inWard and upWard 
under the lid skirt of the adjacent lid 120. A still further 
isolating member embodiment can be a ring having a 
plurality of pivoting ?ngers spaced around the periphery and 
pointing inWard toWard the center. Still another isolating 
member can be designed to resemble a camera iris shutter, 
Which secures and releases the adjacent lid 120. A still 
further embodiment of an isolating member can be a thin 
piece of metal, in one desired embodiment about 0.25 inch 
(0.64 cm) Wide, With a semi-circular or quarter-circular 
notch matching the curvature of the underside of a rim of a 
lid having no gussets. 

[0050] As depicted in FIG. 3, each pin 350a-c may be 
positioned Within a respective slot 326a-c of an arm 310a-c. 
In this embodiment, three arms 310a-c can be substantially 
identical With each arm 310a including a body 312a formed 
integrally With a ?rst post 316a on a ?rst side 318a and a 
second post 320a on a second side 322a. In this desired 
embodiment, the ?rst post 316a is on an opposing side to the 
second post 320a. The body 312a forms the slot 326a With 
a substantially cylindrical chamber 328a and an expanding 
Wedge-shaped opening 329a. The rounded end 352a of the 
pin 350a can be received Within the chamber 328a, and 
optionally, a cylindrical stop or a spring may be inserted 
above the rounded end 352a of the pin 350a in the chamber 
328a, Which prevents the rounded end 352a from rising and 
maintains the tip at approximately 20 degrees from horiZon 
tal at the beginning of insertion. If a spring is used, the spring 
can be positioned over the top half of the rounded end 352a 
and press doWn on the shaft 354a at the junction of the 
rounded end 352a and the shaft 354a. Desirably, the post 
316a has a maximum diameter to provide a greater Wear 
surface area. Although the pin 350a may be positioned at 
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various locations, such as the center, on the arm 310a, 
desirably, the pin 350a is positioned at a maximum distance 
from the post 320a. Furthermore, it is desired that the length 
315 of the arm 310a is maximiZed to minimiZe the angle of 
rotation about the post 320a With respect to a radius of the 
tube 330 passing through the post 320a, discussed in greater 
detail hereinafter. Of course, the length of the arm 310a may 
be limited by the siZe of the dispenser 200. 

[0051] As depicted in FIG. 4, the pin 350a can pivot 
back-and-forth, and up-and-doWn, ie have limited move 
ment in any direction, With the rounded end 352a of the pin 
350a secured in the arm 310a. This motion permits the pin 
350a to maneuver around a gusset 160 should the pin 350a 
be aligned With the gusset 160 instead of a recess 166 When 
isolating an adjacent lid 120. Mounting of the pin 350a 
Within slot 326a also can reduce the cost of manufacturing 
the arms 310a-c and pins 350a-c. Desirably, the pin 350a 
can pivot less than half the Width of the gusset 160, Whereby 
this motion can be constrained by the tube 330 forming holes 
334a-c as hereinafter described. 

[0052] The mechanism 300 can further include at least one 
release 380. In this desired embodiment, the mechanism 300 
may include three releases or supports 380a-c. As depicted 
in FIG. 15, a support 380a can include a body 388a formed 
integrally With a ?rst post 382a on a ?rst side 381a and a 
second post 384a on a second side 383a. In this desired 
embodiment, the ?rst and second posts 382a and 384a can 
be on opposing sides. The body 388a may also be formed 
integrally With a ledge 386a to form a substantially L-shaped 
release 380a. In this desired embodiment, the ledges 386a-c 
of the releases 380a-c can support a plurality of nested lids 
100. 

[0053] The mechanism 300 can further include a synchro 
niZation system 390 for synchroniZing the movement of the 
pins 350a-c and releases 380a-c. Although other systems 
390 can be used as hereinafter described, this exemplary 
embodiment includes a track member 391 as depicted in 
FIGS. 7, 9, 13, and 14 and ball bearings positioned under 
neath the member 391. The track member 391 can form a 
ring, and in this preferred embodiment can have a circum 
ference of about 15 inches (38 cm) as determined from the 
pitch diameter, and include a face 392 forming a groove 394 
and teeth 398 on a portion of its circumference. The teeth 
398 can engage the drive system 700 as hereinafter 
described. The teeth 398 may be cut into the member 391 or 
attached to a rounded member With rack, desirably having a 
32 pitch. The track member 391 can be made from plastic, 
such as a DELRIN plastic, aluminum, or other materials. 

[0054] The groove 394 can extend partially or completely 
around the circumference of the track member 391. The 
groove 394 can further de?ne outer tracks 430a-c, inner 
tracks 434a-c, and shoulders 436a-f. The outer tracks 430a-c 
can range farthest from the track member’s 391 center as 
compared to inner tracks 434a-c and shoulders 436a-f, and 
can curve inWardly until the tracks 430a-c transition, ie an 
outer track transition section, With respective shoulders 436a 
and f, 436b and c, and 436a' and e. Shoulders 436a and b, 
436c and a', and 4366 and f, in turn, transition With respective 
inner tracks 434a-c. The shoulders 436a-f are the general 
area Where the pins 350a-c and ledges 386a-c initially reach 
their furthest extension into the tube 330 When transitioning 
from the outer tracks 430a-c. 
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[0055] Desirably, the posts 316a-c of the arms 310a-c and 
the posts 382a-c of the releases 380a-c reside in the groove 
394. Preferably, each arm 310a-c is positioned adjacent to a 
respective release 380a-c. In this embodiment, the arms 
310a-c can positioned so that the pin 350a is positioned at 
about 0 degrees, the pin 350b is positioned at about 123 
degrees, 20 minutes, and the pin 350c is positioned at about 
246 degrees, 40 minutes about the periphery of the track 
member 391 as depicted in FIGS. 13 and 14. This posi 
tioning of the pins 350a-c about the member 391 can prevent 
more than one pin 350a-c from being aligned With the gusset 
160 of the lid 150. HoWever, it should be understood that this 
positioning can vary depending on the number and spacing 
of gussets 160 on a particular lid 150, and furthermore, the 
spacing maybe equidistant for lids having no gussets, such 
as some types of coffee lids. During operation, the pins 
350a-c and the ledges 386a-c are extended and retracted by 
the arms 310a-c and the releases 380a-c pivoting about their 
respective posts 320a-c and 384a-c, as their respective posts 
316a-c and 382a-c transition from the outer tracks 430a-c to 
the inner tracks 434a-c and vice-versa as described in further 
detail hereinafter. Desirably, the shoulders 436a-f provide a 
smooth transition for the posts 316a-c and posts 382a-c 
traveling from the outer tracks 430a-c to the inner tracks 
434a-c, and, in this preferred embodiment, the radii of the 
respective shoulders 436a-f can range from about 0.125 inch 
(0.318 cm) to about 0.250 inch (0.635 cm). Maximizing the 
shoulders’ 436a-f length, Which can be aided by maximiZing 
the lengths of the arms 310a-c and releases 380a-c, may 
reduce the Wear on the posts 316a-c of the arms 310a-c and 
the posts 382a-c of the releases 380a-c as the track member 
391 rotates thereby inserting and WithdraWing, alternatively, 
the pins 350a-c and the ledges 386a-c. Furthermore, length 
ening the transition section of the outer tracks 430a-c can 
also reduce Wear on the posts 316a-c and the posts 382a-c. 

[0056] As depicted in FIG. 14A, another desirable track 
path 438 for a post 316 of an arm 310a can be designed by 
plotting the post 316 start position, “Point A” (a pin 350a in 
a furthest WithdraWn position) and the post 316 end position, 
“Point B” (a pin 350a in a furthest inserted position). 
Connecting those points With a straight line AB and con 
structing a perpendicular bisector CD permits the plotting of 
an arc AB, e.g. path 438. This arc AB Would be a desired 
path for the post 316a for minimiZing its stress When 
WithdraWing and inserting the pin 350a. The forces on the 
posts 316a-c and 382a-c maybe moderated by increasing the 
length of the arc AB and the lengths of the arms 310a-c and 
supports 380a-c. HoWever, increasing the arc AB may also 
result in an increase in dispenser 200 siZe, Which may be 
undesirable. 

[0057] The ball bearings 396 can include any number, be 
caged or uncaged, and be made of a variety of materials, 
such as stainless steel or acetal resin type plastic sold under 
the trade designation DELRIN acetal homopolymer as dis 
cussed above. In one desired embodiment, 74 ball bearings 
396 having a diameter of 0.1875 inch (0.4763 cm) can be 
used. 

[0058] The synchroniZation system 390 may take other 
forms, such as a system of links or, desirably elliptical, 
cams. Alternatively, the system 390 could contain a ring 
connected to isolating members in the form of levers. The 
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ring can be moved upward via a spring push rod. Desirably, 
miniature pins hammered like rivets can be used to set the 
push rod. 

[0059] In this desired embodiment, the tube 330 can be 
stationary, attached to the frame 400 using any suitable 
means, and positioned Within the interior of the track mem 
ber 391 permitting rotation of the track member 391 With 
respect to the tube 330. Desirably, the tube 330 has a 
substantially cylindrical inner Wall 332 that forms a sub 
stantially cylindrical chamber 338. The chamber 338 can 
receive a plurality of lids 100 in a nested con?guration. 

[0060] As depicted in FIG. 7A, the substantially cylindri 
cal Wall 332 forms three substantially triangular holes 
334a-c corresponding to pins 350a-c, three support slots 
340a-c corresponding to releases 380a-c, and six holes 
336a-f. The triangular holes 334a-c are at least partially 
de?ned by tWo sides extending doWnWard and terminating 
in a corner. Each pin 350a-c prior to insertion may reside in 
that corner. During WithdraW, the pins 350a-c may be guided 
back to their starting position in the corner by the sides of the 
tube 330 de?ned by holes 334a-c. Also, desirably, the 
triangular holes 334a-c are positioned at about 20 degree 
elevation With respect to a plane passing through the 
rounded ends 352a-c of the pins 350a-c and parallel With the 
member 391. This positioning can assure that the pins 
350a-c scrape-up the skirt 180 of the lid 150, and thus, the 
tips 356a-c of the pins 350a-c are not prematurely lifted at 
the respective loWer corners of the triangular holes 334a-c 
Where the tube 330 can act as a fulcrum. The holes 336a-f 
prevent the creation of a suction, and thus, aid the separation 
of endmost lid 110 during dispensing. 

[0061] Referring to FIGS. 7 and 8, the frame 400 can 
include a cover plate 410, a platform 420, a shelf 460, a back 
Wall 465, a base 470, a ?rst side Wall 480, a plate 485, and 
a second side Wall 490. Desirably, the ?rst and second side 
Walls 470 and 480 are orientated substantially parallel to one 
another, and are formed integrally and oriented substantially 
perpendicular With the plate 485. In the depicted exemplary 
embodiment, the Walls 470 and 480 extend doWnWard from 
the plate 485. Alternatively, the Walls 470 and 480 may be 
coupled to the plate 485 using any suitable means such as 
Welds. Desirably, the plate 485 forms an opening 487 for 
permitting an endmost lid 110 to fall to the platform 420. 
Preferably, the base 470 is formed integrally With and 
substantially perpendicular to the back Wall 465, and is 
coupled to the ends 482 and 492 of respective side Walls 480 
and 490 by using any suitable means such as Welds. In 
addition, the platform 420 and the shelf 460 can be orien 
tated substantially parallel to the plate 485 and base 470 as 
Well as to each other, and coupled at either end to the side 
Walls 480 and 490 using any suitable means such as Welds. 
Optionally, the side Walls 480 and 490, the back Wall 465, 
the base 470, the platform 420, and the shelf 460 may be 
formed integrally together. 

[0062] The cover plate 410 can form four holes 412a-a' for 
inserting mechanical fasteners and an opening 414, and can 
be attached to the tube 330 for fastening it to the frame 400. 
Desirably, the opening 414 is of suf?cient siZe for inserting 
a plurality of lids 100 into the chamber 338. Alternatively, a 
funnel may be attached With an adhesive adjacent to the 
opening 414 to aid the placement of lids Within the tube 330. 
In one desired embodiment, the tube 330 can extend 0.050 
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inch (0.127 cm) above the surface of plate 410 to center the 
dispenser 200 With respect to a cylindrical box or package 
containing a plurality of lids 100. Optionally, the tube 330 
can have suf?cient thiclness to permit a 10 degree tapering 
of the top internal diameter of the tube 330 toWards its 
center. This taper may funnel lids 100 into the dispenser 200. 
In addition, desirably, the cover plate 410 is of suf?cient 
thickness to permit the insertion of posts 320a-c of the arms 
310a-c and posts 384a-c of the releases 380a-c into aper 
tures (not shoWn) on the underside of the plate 410. 

[0063] The plate 485 can have four substantially tubular 
posts 422a-a' coupled thereto using any suitable means such 
as Welds. Desirably, the posts 422a-a' have respective voids 
424a-a' for receiving mechanical fasteners. In the depicted 
exemplary embodiment, the posts 422a-a' are inserted into 
apertures (not shoWn) in the underside of the cover plate 410 
and mechanical fasteners, such as screWs, bolts, or rivets, are 
inserted through the holes 412a-a' and into the voids 424a-a' 
of the posts 422a-a' to secure the cover plate 410 to the posts 
422a-a'. 

[0064] In the exemplary embodiment as depicted in FIG. 
8, the housing 500 is substantially U-shaped and forms at 
least three holes 520, respectively, in side 530 and side 540 
(holes not shoWn). Mechanical fasteners are inserted 
through the holes to couple the housing 500 to the frame 
400. Alternatively, the housing 500 can be attached to the 
frame 400 using Welds, or alternatively still, at least a 
portion of the housing 500 and/or frame 400 can be molded 
to form a single piece. Preferably, the housing 500 and frame 
400 form a Waterproof compartment for protecting the 
internal components of the dispenser 200, such as the motor 
600 and the drive system 700. In such an embodiment, a 
U-shaped member can be included to seal the housing 500. 
Optionally, a lip 510 may be attached to the housing 500 
using any suitable means such as mechanical fasteners or 
Welds. Alternatively, the lip 510 and housing 500 may be 
molded as a single piece. Furthermore, the lip 510 may 
surround a slot 516 formed in the housing 500 to permit the 
ejection of lids 150. What is more, a door (not shoWn) may 
be coupled to the housing 500 to cover the slot 516 using any 
suitable means such as mechanical fasteners or Welds. 

[0065] The motor 600 can be mounted to the housing 500 
or frame 400. In this exemplary embodiment, the motor 600 
is mounted using any suitable means, such as Welds, screWs, 
bolts, rivets, or stand offs With rivet ends, to the shelf 460. 
The motor 600 may be loosely mounted to permit later 
adjustment. Alternatively, the motor 600 can be mounted on 
the shelf 460, Which in turn, is then be attached to the frame 
400 With the motor 600 attached. Furthermore, the motor 
600 can be mounted to the top of a C -shaped piece of metal 
With an idler shaft betWeen the tWo legs of the piece. The 
motor 600 can be an electric motor, a gasoline motor, or a 
diesel motor. In this exemplary embodiment, the motor 600 
is an electric motor model number 3006-005 manufactured 
by Hurst MFG a division of Emerson Electric of Princeton, 
Ind. The motor 600 can be reversible or mono-directional. In 
the depicted embodiment, the motor 600 is reversible, 
Which, optionally, may be used With a groove 394 only 
extending partially around the circumference of the member 
391. A mono-directional motor 600 may be used With a 
groove 394 extending completely around the circumference 
of the member 391. The motor 600 can operate at about 6 
RPM, desirably at 12 RPM. 
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[0066] As depicted in FIGS. 7 and 8, the drive system 700 
includes a plurality of gears 710 and provides movement to 
the track member 391 and ejection assembly 900. The gears 
710 can include a ?rst motor gear 712, a second motor gear 

714, a ?rst eject arm gear 716, a second eject arm gear 718, 
a ?rst track member gear 720, and a second track member 
gear 722. Desirably, the ?rst and second motor gears 712 and 
714 can form a cluster gear and be mounted on a motor shaft 

730 using any suitable means, Which in turn can be coupled 
to the motor 600. The ?rst eject arm gear 716 is mounted on 
a gear shaft 734, Which in turn is coupled to the shelf 460. 
The gear 716 communicates With the gear 714 and With the 
gear 718. The second eject arm gear 718 is mounted on an 
eject arm shaft 738, thereby providing movement to the 
ejection assembly 900. The eject arm shaft 738 is mounted 
to the second side Wall 490 With a bracket 740, using any 
suitable means such as mechanical fasteners or Welds. This 
bracket 740 can be movable prior to ?nal mounting to adjust 
the mesh of the gears 716 and 718. The gear 712 commu 
nicates With the gear 720. Both gears 720 and 722 can be 
mounted to a track member shaft 742, Which in turn may be 
housed in a body 744 mounted to the second side Wall 490 
using any suitable means such as mechanical fasteners or 
Welds. Alternatively, the body 744 may be a bracket movable 
prior to ?nal mounting to adjust the gear mesh betWeen the 
gears 712 and 720, and the gear 722 and the teeth 398. In the 
depicted embodiment, both of gears 720 and 722 are 
mounted on the same shaft 742. The gear 722 communicates 
With the teeth 398 of the track member 391, Which permits 
the rotation of the track member 391. The arrangement of 
gears in a stacked arrangement is desirable because it can aid 
in the minimiZation of the dimensions of the dispenser 200. 
Desirably, these gears 710 are spur gears, although bevel 
gears may also be used. If bevel gears are used, desirably the 
eject arm shaft 738 is supported at the bottom With a bearing. 

[0067] In alternative embodiments, the drive system 700 
can be a system of links, or a cam and cam folloWers 
communicating the motor 600 With the arms 310a-c and 
releases 380a-c. Furthermore, the shafts 738 and 742 may 
have bearings and be housed Within metal, e.g. steel tubing, 
and attached using any suitable means to a metal bracket or 
plate. This metal bracket or plate, in turn, can be attached to 
the frame 400. Alternatively, the shaft housings and brackets 
may be, separately or jointly, milled from a solid piece of 
metal, e.g. aluminum, or molded from plastic, and mounted 
to the frame 400, or if plastic, simply molded as part of the 
frame 400 itself. 

[0068] In this exemplary embodiment as depicted in FIG. 
7, the control system 800 can include ?rst and second 
microsWitches 810a-b attached to the ?rst side Wall 480 and 
a metal tab 812 mounted to the track member 391 using any 
suitable means such as mechanical fasteners or Welds. The 
microsWitches can be obtained from Radio Shack Corpora 
tion of Forth Worth, TeX. Alternatively, the control system 
800, as depicted in FIG. 1, can include at least one infrared 
heat sensor 814 or push button for activating the dispenser 
200, and furthermore, the sWitches 810a-b can be replaced 
With a stepper motor controlled by a circuit board. 

[0069] As depicted in FIG. 15A, the ejection assembly 
900 can include an ejection arm 910 integrally formed With 
a cap 912. The arm 910 can be biased by a spring, such as 
a torsion spring 920 orientated aXially vertically. 
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[0070] The ejection assembly 900 can further include a 
sleeve 914, a pin 916 and a collar 918. The collar 918 can 
house the spring 920 and be pressed or insert molded onto 
the shaft 738. The cap 912 and the sleeve 914 can form 
respective slots 922 and 924 and the shaft 738 can form a 
pilot hole 746. The cap 912 and the sleeve 914 may be 
press-?tted together to form a single unit and be rotatably 
mounted With respect to the shaft 738 by press-?tting the pin 
916 through the slots 922 and 924 and into the pilot hole 
746. The interior underside of the cap 912 may serve as the 
roof, and the top surface of the pressed-on collar 918 may 
serve as a ?oor With respect to the torsion spring 920, or 
alternatively, the collar 918 may be shaped as a pulley and 
serve both as the ?oor and the roof. It is preferred that the 
torsion spring 920 is supported at the top and bottom by tWo 
horiZontal surfaces to prevent the spring 920 from tWisting 
upWard and operating inef?ciently. At one end, the torsion 
spring 920 can be attached to the shaft 738 by using 
progressively tighter Windings, hooking the torsion spring 
920 through the shaft 738, or preferably, hooking the torsion 
spring 920 through a hole in the collar 918. At the other end, 
the torsion spring 920 can hook and bias the sleeve 914 
through a second slot (not shoWn) formed in the sleeve 914. 

[0071] Desirably, the arm 910 has a curved shaped at 
substantially the same arc as the tube 330. The pin 916 riding 
in the slots 922 and 924 can limit the forWard and backWard 
sWing of the aim 910, desirably to about 90 degrees, under 
the in?uence of the torsion spring 920 biasing the cap 912 
and sleeve 914. 

[0072] The arm 910 can be made out of a variety of 
materials, such as plastics, e.g. DELRIN plastic, or metals, 
such as steel or aluminum. Optionally, the arm 910 can be 
Waterproofed With a ?exible seal. 

[0073] Although an ejection assembly 900 is depicted, it is 
envisioned that still another embodiment of a dispenser 
according to present invention Would not have an ejection 
assembly. Rather, the platform 420 can be positioned at a 
doWnWard slope to permit a fallen endmost lid 110 to slide 
doWnWard and out the lips 510 through the slot 516. 

[0074] The ejection arm 910 maybe mounted in a variety 
of Ways. In one embodiment, the tube 330 has a ?ange and 
the ejection arm 910 is mounted using any suitable means to 
the ?ange. Alternatively, the ejection arm 910 can be 
mounted to a hub using a clamp. Optionally still, the shaft 
738 may form a groove. The end of the ejection arm 910 can 
be ?tted in the groove and soldered into place. 

[0075] Referring to FIG. 1, mechanical fasteners 960a-g 
can be use to attach the various components of the dispenser 
200 together, such as the housing 500 and frame 400, and 
cover plate 410 and posts 422a-a'. Mechanical fasteners can 
include screWs, bolts, nails, hook and loop connectors, and 
rivets. Alternatively, it is should also be understood that 
various parts can be Welded together instead of using 
mechanical fasteners, or parts can be formed integrally 
together by processes such as injection molding. 

[0076] Referring to FIGS. 11-14, the dispenser 200 can 
operate as folloWs. After placing a plurality of nested lids 
100 orientated vertically Within the chamber 338, the lids 
100 rest on the ledges 386a-c of the releases 380a-c. 
Activating the motor 600, such as by a toggle sWitch, 
engages the drive system 700 and rotates the member 391. 
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In this desired embodiment, the member 391 is rotatable 
clockwise about an arc length of 1.5 inch (3.81 cm) or an 
angle of about 36 degrees With respect to its center, and the 
same distance or angle counter-clockWise. Each of these 
rotations can be further divided into tWo stages. 

[0077] Initially, the member 391 rotates clockWise (about 
36 degrees) from the position depicted in FIG. 14 to the 
position as depicted in FIG. 13. About half-Way (about 18 
degrees) through the member’s 391 clockWise rotation (or 
?rst clockWise stage), the posts 316a-c of the arms 310a-c 
slide Within respective outer tracks 430a-c to respective 
shoulders 436a, c and e. At this position, the posts 316a-c 
insert their respective pins 350a-c into the adjacent lid 120. 
MeanWhile, the posts 382a-c of the releases 380a-c slide in 
respective inner tracks 434c, a, and b to, respectively, 
shoulders 436? b and d, Where their respective ledges 
386a-c remain extended to support the endmost lid 110. 

[0078] As the pins 350a-c extend through triangular holes 
334a-c in the tube 330 While their respective posts 316a-c 
slide inWardly in the outer tracks 430a-c toWards shoulders 
436a, c, and e; they are capable of pivoting With respect to 
their respective arms 310a-c. This pivoting permits the pins 
350a-c to travel up the skirt 180 of the adjacent lid 120, slide 
underneath the skirt of a third lid from the bottom as 
depicted in FIG. 11, and de?ect about a one-half gusset 
Width off an aligned gusset 160 should the pins 350a-c be so 
positioned. This de?ection permits the pins 350a-c to con 
tinue sliding at about 15 to about 45, preferably about 20 to 
about 40, and optimally 20, or alternatively 30, degree angle 
from horiZontal up the adjacent lid 120 until the pins 350a-c 
lodge in three respective recesses 166 underneath the rim 
170 of the adjacent lid 120. Desirably, the pins 350a-c may 
slightly lift the plurality of lids 100. Alternatively, the pins 
350a-c merely isolate the adjacent lid 120 from the endmost 
lid 100. 

[0079] As the member 391 continues to ?nish its clock 
Wise rotation or second clockWise stage (about an additional 
18 degrees), the posts 316a-c slide in respective inner tracks 
434a-c, thereby maintaining the extension of their respective 
pins 350a-c to support and isolate the adjacent lid 120. 
Simultaneously, posts 382a-c slide outWardly from shoul 
ders 436f, b and d to respective outer tracks 430a-c, thereby 
WithdraWing ledges 386a-c and releasing the endmost lid 
110. This isolation of the adjacent lid 120 by the pins 350a-c 
along With the WithdraWal of the ledges 386a-c permits the 
endmost lid 110 to separate, and in this embodiment, fall 
aWay from the adjacent lid 120 Without catching and pulling 
the adjacent lid 120 doWnWard. This isolation prevents a 
chain reaction Where additional lids 100 can be dispensed 
along With the endmost lid 110. The ejection arm 910 moves 
uniformly during the entire clockWise rotation (about 36 
degrees) from its fully forWard position as depicted in FIG. 
14 to its fully retracted position underneath the track mem 
ber 391 as depicted in FIG. 13 to permit the lid 110 to land 
on the platform 420. 

[0080] Rotating the member 391 counter-clockWise by 
reversing the motor 600 extends the ledges 386a-c of the 
releases 380a-c and then retracts the pins 350a-c through the 
holes 334a-c. During the ?rst stage (about 18 degrees) of 
counter-clockWise rotation of the member 391, the posts 
382a-c of the releases 380a-c slide from respective outer 
tracks 380a-c to respective shoulders 436? b, and d, thereby 
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extending their respective ledges 386a-c. Simultaneously, 
the posts 316a-c slide Within respective inner tracks 434a-c 
to respective shoulders 436a, c, and e, thereby maintaining 
the extension of pins 350a-c to support the adjacent lid 120. 

[0081] When the member 391 rotates about another 18 
degrees counter-clockWise (second counter-clockWise stage) 
to its starting position, the posts 382a-c of the releases 
380a-c slide Within respective inner tracks 434c, a, and b. 
Thus, the ledges 386a-c of the releases 380a-c remain 
extended. Simultaneously, the posts 316a-c of the arms 
310a-c slide outWardly from respective shoulders 436a, c 
and e to respective outer tracks 430a-c, thereby retracting 
the pins 350a-c from the adjacent lid 120. Thus, the remain 
ing plurality of nested lids 100 fall doWnWard and come to 
rest on the noW-extended ledges 386a-c, Where the adjacent 
lid 120 noW becomes an endmost lid. Also, the ejection arm 
910 moves forWard uniformly during the entire counter 
clockWise rotation (about 36 degrees) to push the endmost 
lid 110 on the platform 420 out of the dispenser 200 through 
the slot 516. 

[0082] The metal tab 812 of the control system 800 
provides a limit to the member’s 391 clockWise and coun 
terclockWise rotation by contacting the microsWitches 810a 
b. Contacting the microsWitches cuts the electricity to the 
motor 600. 

[0083] Enabling and activating the dispenser 200 results in 
the release of an endmost lid 110 onto the platform 420 and 
ejection through the slot 516 by the arm 910. Optionally, a 
door (not shoWn), desirably recessed and sWingable out 
Ward, may be installed to secure the interior of the dispenser 
200. What is more, a pair of infrared sensors (not shoWn) can 
be mounted With each sensor in a respective Wall 480 and 
490. This pairing can sense the presence of a lid 110 on the 
platform 420, and thus, reverse the motor 600 to eject the lid 
110 as Well as prevent the further dispensing of lids until the 
endmost lid 110 is removed. 

[0084] Once the pair of infrared sensors detect that a lid 
has dropped onto the platform 420, the motor 600 can 
automatically reverse. At this point, the ejection arm 910 has 
moved to its completely forWard position and the lid 110 
drop and eject cycle can be complete. Thus, the ledges 
386a-c may be extended supporting the plurality of lids 100 
and the pins 350a-c can be WithdraWn and positioned for 
another drop and eject cycle. 

[0085] Once the endmost lid 110 is taken, the circuit board 
can re-enable the operating sWitch to permit a customer to 
start a neW drop and eject cycle. Furthermore, a second pair 
of infrared sensors may be positioned in the top of the tube 
330. This second pair may prohibit the initiation of another 
lid ejection cycle should the plurality of lids 100 fall beloW 
a set number of lids, such as tWo or three lids. This feature 
should facilitate easier operation by adding stacks of lids to 
a partial stack already aligned for dispensing, rather than 
realigning a neW stack as Well as limited protection from 
probing ?ngers and debris from reaching to or falling on the 
area around the platform 420. 

[0086] Referring to FIGS. 17-19, another exemplary 
embodiment of the present invention includes an isolating 
number 650, Which in this particular environment is a pin 
650 as depicted in FIG. 17. The pin 650 has a rounded end 
652 formed integrally With a shaft 654 terminating in a point 






