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This invention relates to improvements in dis 
pensing apparatus, more particularly of the type 
involving mechanism for removing and deliver 
ing a cup (usually paper) from a stack into Op 
erative position to receive the contents, as a drink 
or semi-fluid confection intended to be supplied 
from a given machine. 

Machines possessing the general character 
istics, just recited, and intended to meet the de 
mands of trade, have seriously lacked the rapidity 
of operation required for speedy service, one of 
the handicaps being the lack of provision of any 
means in the art for insuring an immediate liber 
ation of a cup from a stack and presentation of 
Such a cup in position to receive the drink at the 
instant of its discharge which would usuallybe 
under pressure. The delay in operation is pri 
marily the lapse of time occuring While removing 
a cup from its stack and getting the removed cup 
in position to properly receive the materialto be 
discharged into the cup in a given operation of 
the machine, resulting in the Waste of drink ma 
terial discharged before the cup arrives at the 
receiving position. 
Another factor in the feeding of a cup from 

a stack is that in many instances the Cup is Of 
a Waterproof character, as paraffined, and the 
adjoining nested cups either by the adherence of 
the Surfaces of the cups together, or by Suction, 
orboth, at times becomes stuck together result 
ing in the delayed delivery of the terminal cup 
or the feed of several cups, When one cup is in 
tended, or creating a jam in the delivery mecha 
nism and consequently the impairment of the 
cups. Retardation by suction, or otherWise, is 
a serious disadvantage in the delivery of a cup 

i from a stack, in drink dispensing apparatus, SO 
that it is altogether desirable to have a positive 
separation of the cup intended to be eXpelled Or 
delivered from the remaining cups in the stack. 
My invention contemplates novel cup-dispensing 
mechanism for accomplishing this, two striking 
improvements being involved, to wit: (1) the 
forced separation of the cups (they are custOn 
arily tapered and nested) from each other to pro 
Vide a free space entirely Surrounding the inner 
most cup and thereby break any Vacuum Or 
original tendency to keep the cups from separat 
ing as well as, (2) permitting suspension or hold 
ing of the lowermost, but spaced cup, in position 
for instant or free drop away from the Stack 
Without interference of suction, friction, o other 
retarding influence which would exist between 
the nested cups prior to the forced Spacing there 
of referredi tO. 
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The feature of my invention, last generally 

outlined, Will find usefulness and be practical in 
What is Sometimes styled a single cup dispenser, 
but it is particularly meritorious in connection 
With a drink dispensing apparatus Wherein stacks 
ormagazines of cups are contained and sold, one 
by-One, With appropriate contents, and wherein 
the increased Speed of operation is of most im 
portance. 

In the latter type of machines, they necessarily 
include mechanism in addition to the cup dis 
penser for delivering the drink to the cup, or the 
ingredients of the drink to the cup, as a syrup 
container, a Water delivery means, suitable pump 
mechanism, etc., etc. all correlated in the com 
bined machine to accomplish the single result, 
i.e., the furnishing of a cup, filling of the same, 
and the rendering of the filled cup accessible to 
the purchaser or operator Without Waste. 
The preferred embodiment of the invention is 

illustrated in the accompanying drawings, form 
ing a parthereof, and the same will be understood 
from the detailed description hereinafter con 
tained, and in which other features of merit in 
arrangement and construction of parts of my ap 
paratus Will be Specifically set forth. 

In the draWingS: 
Fig. 1isa detail view partly in section and part 

ly in plan on approximately a line 9-9 of Fig. 
2, including an illustration of the delivering cup 
stack container and its relationship to the con 
trol SWitch for the stacks advancing means. 

Fig. 2 is a part elevation and part Sectional 
View of the details as illustrated in Fig. 1. 

Figures 3 and 4, 5 and 6, 7 and 8, and 9 and 10 
are reSpectively pairs of Views, in side elevation 
and tCp plan, illustrative of the parts of the cup 
Separating and delivering means in their various 
relative positions during a cycle of cup separation 
and delivery. 

Fig. 11 is a diagrammatic view illustrating the 
circuit employed in controlling the operation of 
the cup vending mechanism. 
Forming a base ormain support for the differ 

ent parts of the cup dispensing apparatus are 
parallel plates 7 and 8 suitably spaced to receive 
therebetween mechanism including gearing and 
WCI'ms to be referred to. Thereabove is another 
plate 9 constituting a bottom over Which a suit 
able magazine comprising upright cylindrical 
tubes 60, open at the bottom, may be moved with 
the bCttons of the loWermOst cups of the Stacks 
resting On the upper Surface of Said plate unti 
aligned With an opening 20 through the plate, 

55 when the stacks of cups to be immediately dis 
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pensed registers with dispensing means therebe 
loW. 
The cups are preferably of paper tapered and 

nested closely together in the respective stacks. 
A plurality or series of cup carrying tubes as 60, 

and the mechanism forshifting the sane, are dis 
closed in and constitutes subjects matter of di 
visional applications filed December 18, 1945, Se 
rial Nos. 635,688 and 635,689. 
My improved cup dispensing mechanism com 

prises, in the main, a circularly arranged Series 
of cup dispensing Worms 22, designed to release 
a cup from a cup holding station the instant the 
machine starts its cycle of operations and to 
effect delivery ofanother cup to the cup holding 
station for a succeeding cycle of machune opera 
tion. Near the top of each Worm 22 is a hori 
zontal shelf 23 º eXtending approximately one 
thurdaround the worms, Wnich normaily supports 
a stack of nested cups from which individual 
cups are dispensed, and leading Irom this shelf, 
at a pont 24, is a spiral thread 25 making one 
complete turn around the Worm and terminating, 
at a point below the end of the shelf 23, into a 
point or projection 26 for supporting a cup to be 
dispensed. This projection ls formed by cutting 
off the end of the thread abruptly, as clearly 
shown at 27, in Fig. 10. During the course of dis 
pensing a cup, and the delivery of another cup 
to the cup holding Station, the stack of cupsis 
supported on the top surfaces 28 of the worms. 
This auxiliary supporting surface begins at a 
point Where the support 23 terminates and ex 
tends approximately a distance of two-thirds 
around the Worm. In order to Separate the closely 
nested CupS each Worm is proVided With a Wedge 
29 at the top thereof, which enters between the 
flanges of the lowermost cup of the stack and 
the next adjacent one, during the rotation of the 
Worm, as clearly shown in Fig. 6. Figs. 4, 6, 8 and 
Y10 clearly show the various positions taken by 
the cup during one cycle of machine operation. 
In Fig. 4: the stack of cups 30, being dispensed, s 
shown as supported on the shelf 23 and the cup 
3 is retained on the point or projection 26. This 
is the position of the worms and the cups when 
the drink dispensing apparatus is at rest and 
Fig. 6 discloses the movements of the worms and 
the cups immediately after the drink dispensing 
apparatus has started to operate. In this view it 
is shown that the cup 3 i was instantly released, 
Cup 32 of the stack 30 starting on its way down 
the thread 25, the stack of cups being supported 
on the top surface 28 and the wedge 29 entering 
between the fianges of the lowermost cup of the 
stack 30 and cup 32. Fig. 8 illustrates the stack of 
cups being still supported by the surface 28 and 
that the cup 32 is on its way down to the point or 
projection 26, While Fig. 10 shows that the stack 
of cups 30 has left the surface 28 and has dropped 
down onto the shelf 23. At the end of a cycle 
of machine operation the worms and the cups 
Will again be in the position shown in Fig. 4 ready 
for another cycle of operation. 
As the cups are released by the cup dispensing 

mechanismmay drop through a rotary sleeve 33, 
andare located, as desired, in appropriate rela 
tionship to drink-dispensing means, not shown. 
The rotating sleeve 33 is journaled in a bearing 
36, mounted in apertures in the plate 8 and a 
ring 37, and further held in position by an end 
thrust bearing 38, secured to the plate 8. The 
ring 37 is supported on the plate 8 by means of 
the bushings 39 and bolts 40. At the upper end 
of the rotating sleeve 33, and integral therewith, 
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4 
is a ring gear A? forming the drive for the worms 
through the medium of the pinions 42, which may 
be either formed integrally with the worms or 
attached thereto. The worms are journaled on 
pins 43 which are secured in openings in the plates 
7 and ring 37. 
The drive for the cup dispensing mechanism 

comprises an electric motor 44 and a suitable 
train of gearing of the proper ratio to impart 
only one complete revolution to the worms 22 
during one operation of the cup dispensing mech 
anism. In this instance the train of gearing in 
cludes, a set of reduction gears encased in a hous 
ing 45 and gears 46, 47, and 48, the latter gear 
being in mesh with the ring gear 4, formed in 
tegrally with the rotating sleeve 33, as clearly 
shown in Fig. 1 of the drawings. On the gear 48 
is mounted a notched ring 49 for controlling the 
drive of the cup dispensing mechanism through 
One complete cycle of operation. A simple cir 
cuit for this control is shown in Fig. 11 of the 
drawingS Wherein conductors 50, 5 and 52 are 
connected to the electric motor 44 and the start 
ing switch 53. Connected into this circuit, by 
conductors 54 and 55, is the control SWitch 56 
operated by the notched ring 49. As this type of 
a control is in common use it is sufficient to say 
that on closing the circuit to the motor momen 
tarily, by actuation of the switch 53, the notched 
ring 49 Will be moved to Such an extentasto close 
the control switch 56 for continuing the running 
of the electric motor. At the end of a cycle of 
operation of the machine the notched ring Will 
have moved to such an extent as to bring one of 
its notches opposite the control switch so as to 
permit the Opening of the circuit to the electric 
motor and stop the operation of the cup dispens 
ing mechanism. 

Directly above the cup dispensing mechanism, 
and registering with the opening 57 in the plate 
7, is a guide sleeve 58 for directing the stacks of 
nested Cups to the cup dispensing mechanism. 
This guide sleeve 58 is secured between the plate 
7 and the bottom of the cup holder 9, in line 
with the opening 20 of the cup holder, and is 
provided with an aperture 59 for receiving the 
end of an operating arm of a control switch, to 
be later further described. 

Suitable electric motor actuating means (not 
shown) is utilized to effect the shifting of the 
tubes 60 and contained cups and over the bottom 
plate 9 to bringa new stack of cupsinto registra 
tion With the opening 20therein as the stack of 
cups in the aligned tube 60 nears exhaustion; 
and for controlling the time of starting and stop 
ping the running of said motor, a switch 83 is 
placed in circuit with the motor, the switch being 
arranged adiacent to the stack of cups being dis 
penSed. 
This switch is of a type which will be closed 

When its operating lever 86 is out of contact with 
the switch button 87. The aperture 59, in the 
sleeve 58, receives the end of the switch lever 86 
So that the same may be engaged by the cups 
Within the sleeve. During the normal operatiom, 
When a sufficient number of cups are presentat 
the dispensing station, the switch 83 is held open 
by contact of the cup fianges with the Smooth 
round end 86' of the switch lever 86 and the 
motor remains inactive, but as the supply of cups 
are depleted and the flange of the uppermost 
Cup of a stack passes below the end of the switch 
lever 86, the switch 83 will be permitted to close, 
setting the electric motor in motion, which re 
sults in the advancement of the stacks of cups 
by the carriermembers and the placing of a fresh 
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stack of cups at the cup dispensing station and 
Within the sleeve 58. Assoon as the new stack of 
cups drops into position, permitted by the bot 
tom opening 20, the switch 83 will again be opened 
due to the contact of the cup flanges With the 
end 86' of the switch lever 86. 
The cup dispensing mechanism being designed 

so that a cup has been separated from the stack 
in a preceding cycle of operation, but is retainedi 
at a point permitting instantaneous release, is 
intended and thus designed for Very rapid opera 
tion, compared to the separation and delivery of 
cups in prior machines of the type in view. The 
idea of providing a holding station for a cup 
Which has been separated from the stack of cups 
being dispensed and mechanism insuring practi 
cal instant presentation of the cup to a filling 
means is believed to be fundamentally new in 
the art. The operation of this cup dispensing 
apparatus is as follows. When the switch 53 is 
closed, eitherby the depositing of a coin in the 
machine or manually operating the Same (not 
necessary to be shown herein) the motor 44 is 
started and kept in operation by a control SWitch 
56 operated by a notched ring 49, the cup dis 
pensing mechanism haVing been placed in op 
eration, the Worms 22 immediately release the 
cup at the cup holding station to permit it to 
drop to the drink supply mechanism, the details 
of Which are not shown herein. The quick re 
lease of the cup is due to the fact that it re 
quires only the slightest amount of movement of 
the Worms to Withdraw the points or projections 
26 from beneath the Small flange of the cup, 
The worms continuing to rotate Will separate 
another cup from the stack, held at the cup dis 
pensing station, by the Wedges 29, at the upper 
end of the Worms. As the cupis separated from 
the Stack it is deposited on the Screw threads 25 
and conveyed down to the points or projections 
26, as herein termed the cup holding station. 
When the cup has reached this position, one cycle 
of operation of the drink dispensing apparatus 
has been completed and the notched ring 49 has 
moved to such an eXtent as to place one of its 
notches opposite the control switch 56, permitting 
the control switch to open the circuit to the 
electric motor 44. As the drink dispensing ap 
paratus is continued in operation, the supply of 
cups of the stack, at the cup dispensing station, 
Will be depleted and as soon as the topmost cup 
of the stack passes by the end of the switch lever 
86 the circuit Will be closed so as to set the motor 
into operation to advance the carrier members 
and deposita new stack of cups at the cup dis 
pensing station. AS the new stack of cups drops 
into position the cup Will immediately operate 
the switch lever 86 to open the circuit to the 
electric motor, Stopping the Same. 
From the foregoing I believe that the principle 

and construction of the preferred embodiment 
of my invention Will be fully apprehended, but 
it is to be further understood that the invention 
may be embodied in machines varying the detail 
and arrangement from that illustrated, Without 
departing from the spirit of the invention and 
as embraced Within the hereto appended claims. 

I claim.: 
1. In a cup dispensing apparatus, a holder for 

a stack of nested cups having an Opening in the 
bottom thereof, a cup dispensing mechanism aX 
ially aligned with the opening of said holder, 
comprising a plurality of circularly arranged Cup 
delivery Worms including a top horizontal surface 
providing an auxiliary Support at the upper ends 
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6 
for the stack of cups, step-down horizontal por 
tions in the upper ends of the Worms providing 
a normal support for the stack, means to Sep 
arate the lowermost cup of the stack assaid Cup 
leaves the normal support, and downwardly ex 
tending conveying means of constant pitch lead 
ing from the normal support, the lower end of 
which forms a cup-holding station, means adapt 
ed to impart rotary unidirectional motion to the 
worms, and automatically operated control mech 
anism for automatically interrupting the opera 
tion of the rotating means When a cup has 
reached the holding station whereby immediately 
upon the next operation of the Worm the cup at 
said holding station drops. 

2. In a cup dispensing apparatus a holder for 
a stack of cups having an opening in the bottom 
thereof, a cup dispensing mechanism aXially 
aligned with the opening in said holder, com 
prising a plurality of circularly arranged Cup 
delivery worms, including a top horizontal sur 
face providing an auxiliary support at the upper 
end for the stack of cups, step-down horizontal 
portions in the upper ends of the worms providing 
a normai support for the stack So that the stack 
of cups may drop from the auxiliary Support 
onto the normal support, a downwardly eXtend 
ing conveying screw of constant pitch leading 
from the normal Support making One complete 
turn around the worm, the lower end of which 
forms a cup-holding station, Said conveying ScreW 
having means at the upper end of the worm to 
separate the lowermost cup of the stack as Said 
cup leaves the normal support, means adapted 
to impart rotary unidirectional motion to the 
Worms and automatically operated control means 
for automatically interrupting the operation of 
the cup dispensing mechanism When a cup has 
reached the holding station Whereby immediately 
upon the next operation of the cup-dispensing 
mechanism the cup at said holding station drops. 

3. In a machine of the character described, 
cup dispensing instrumentalities comprising ro 
tatable worms and mechanism adapted to impart 
a rotary unidirectional motion to the Worms 
whereby one cup may be instantly dropped and 
another placed in position for dropping at the 
start of a succeeding operation of the machine, 
including means on each Worm adapted to engage 
the lip of the lowermost cup of a stack of nested 
cups to separate said cup from the stack and 
conduct the same to the loWer end of the Worm, 
the upper portion of the Worm being formed With 
horizontal supporting surfacesso correlated that 
the remaining cups of the stack Will be supported 
and ride upon one of said surfaces while the sep 
arated cup feeds from the other of said surfaces 
to the lower end of the Worm in position to be 
dropped therefrom at the start of the next Opera 
tion of the machine, in combination With auto 
matically operated mechanism for automatically 
interrupting the rotation of the Worm so that in 
the interval between the dropping of the first 
cup from the end of the Worm and the next suc 
ceeding operation of the machine another cup 
Will be conducted by the Worm to the loWer end 
thereof for similar instant dropping upon the 
next operation of the machine. 

4. In a machine of the character deseribed, a 
cup dispensing mechanism comprising a holder 
for a supply of cups, and automatically operated 
instrumentalities movable unidirectionally for 
initially removing a cup from said supply and for 
feeding the same to substantially a point of drop 
ping therefrom, in combination With means for 
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automatically interrupting the operation of the 
feeding means When the cup has reached said 
point to support the cup for instant dropping at 
the start of repeated movenent of Said feeding 
means to similarly position another cup at said 

i point, 
5. In a machine of the character described cup 

5 

dispensing instrumentalities including means for 
supporting a Stack Of cupS, and mechanism co 
operatively associated therewith for separating a 
cup from Said stack and feeding the same to a 
holding station, including a plurality of worms of 
constant pitch the lower ends of which constitute 
said holding station, mean adapted to impart 
rotary unidirectional motion to the Worms in 
cluding automatically operated control means 
and for automatically interrupting the rotation 
thereof When one cup has reached said station 
Whereby the cup Will be supported for dropping 
at the start of continued rotation of the Worms 
to similary place another cup in said holding 
station. 

HERMAN CAREW. 
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