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UNITED STATES PATENT OFFICE 
2,659,644 

DISPENSING MACHINE LOADING 
MECHANISM - - - - 

Edward L. Hadden, Westfield, N.J., assignor to 
Crist Engineering Company, Plainfield, N.J., 
a corporation of New Jersey 

Application December 6, 1950, Serial No. 99,496 
(C. 312-44) 12 Claims. 

This invention relates to loading mechanisms 
of dispensing machines and is concerned more 
particularly with means operative automatically 
to transfer an object or a group of cbjects from 
Storage to the point of use. By way of illus 
tration, the invention will be explained in con 
nection with a cup-drop mechanism of a vend 
ing machine, it being understood that other uses 
are Contemplated. A main objective of the in 
wention, as applied to a cup-drop mechanism of 
a dispenser, is automatically to maintain the 
Cup-drop Supplied With cups from an adjacent 
storage bank. A further objective of the in 
vention is the construction of a cup-drop re 
loader operative automatically within the length 
of a roll of nested cups to replenish the cup 
drop device with a new stack of cups when the 
stack previously supplied has been depleted to a 
predetermined minimum number. By way of 
further improvement the invention undertakes to 
effect a reloading operation without recourse to 
pOWer Operated devices other than forces Of 
gravity. Still another objective of the invention 
is to render available a loading mechanism that 
is efficient in operation, devoid of complicated 
mechanisms, and one that may be readily and 
inexpensively constructed and housed in a mini 
mum amount of space within the cabinet struc 
ture of a conventional dispensing machine. 
In Such prior cup-loading machanisms of which 

I am aWare, it has been customary to effect a 
cup-loading operation by power means, electri 
cally or hydraulically operated, triggered by a 
low-level-feeler device associated with the cup 
drop. In other types of cup replenishing devices, 
the Cups are Carried in Stacks around the pe 
riphery of a drum or turret, the latter being suc 
cessively indexed to bring a new stack in registry 
with the cup-drop when the preceeding stack 
has been used up. Mechanisms of this char'- 
acter require numerous elements which must be 
properly coordinated and related to function 
properly and in addition, are difficult to load and 
require more room than is conveniently to be 
had in the cabinet of a dispensing machine. 
The present invention overcomes these and 

other disadvantages of prior loading devices and 
renders available a simple structure operating 
solely by gravity and which embodies but a 
single gate through which all of the stacks of 
cups eventually move, thus greatly increasing the 
capacity of the machine by utilizing for stack 
storage the space heretofore required for power 
devices, drums, etc. and in which the reserve 
supply may be increased still further merely by 
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2 
enlarging the storage space without change or 
alteration to the gravity operated loading device 
of this invention, - 
In attaining the objectives of the invention it 

is proposed to arrange a cup-stack storage.com 
partment on an inclined plane within the upper 
regions of a cabinet. Preferably the lower for 
ward portion of the compartment is provided 
with a combination trap-door and escapement 
device so constructed and arranged that but one 
roll or stack of cups may roll out whenever the 
door is opened. Adjacent the trap-door a side 
way disposed U-shaped transfer chute is ars 
ranged and constructed to swing periodically 
about a medial pivot to a generally horizontal 
position capable of receiving a stack of cups and 
thereafter, under the influence of gravity, to 
a vertical position whereat the confined stack of 
cups is caused to move along the chute into an 
aligned cup-drop mechanism positioned beneath. 
When the level of the stack in the cup-drop falls 
to point at which only a preselected number re 
main, the transfer chute is caused to swing to 
a horizontal position, again by gravity, unlatch 
the trap-door and receive another stack of cups. 
Other objects and advantages will be in part 

indicated in the following description and in 
part rendered apparent therefrom in connection 
with the annexed drawings. --- 
To enable others skilled in the art so fully to 

apprehend the underlying features hereof that 
they may embody the same in the various ways 
contemplated by this invention, drawings de 
picting a preferred typical construction have 
been annexed as a part of this disclosure and, 
in such drawings, like characters of reference 
denote corresponding parts throughout all the 
views, of which- ... -- . 

Figure 1 is a front elevation of a typical vends 
ing machine with the upper portion of the door 
omitted to show the cup-reloading mechanism 
of this invention. - - - - - - - - - - - - - - - - - - - 

Fig. 2 is a side elevation of the machine of 
Fig. 1 with the upper portion of the side sheet 
metal structure omitted back to the plane 2-2 
of Fig. 1. - - - - - - - , - - - - - - - - - 

Fig. 3 is similar to Fig.2 except that the swing 
chute is shown in the horizontal position where 
it has received a new cup stack and the cup gate 
is shown in the open position. - - - - - - - - 

Fig. 4 is a sectional view taken on plane 
of Fig. 3 looking through the front of th 
chute. - 

Fig. 5 is a sectional view taken on line 5-5 of 
Fig. 3. e 
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Fig. 6 is a plan view substantially normal to 
the cup ramp taken on the plane 6-6 of Fig. 5. 

Fig. 7 is a fragmentary view, on an enlarged 
Scale, of One form of a cup-stack release means. 

Referring more particularly to Figs. 1 and 2 
the invention is shown embodied in a representa 
tive vending machine having a cabinet portion fo 
and a door portion . Wending machine mecha 
nisms (not illustrated) may be housed within the 
cabinet or in a separate cabinet, as Will be under 
stood. A conventional cup-drop device is repre 
Sented at 2, and comprises a ring-like member 
having a central aperture adapted to contain a 
stack of cups and to release them one-by-One as 
the device is actuated. The mechanism of a 
cup-drop device per Se is well known and as it 
forms on part of the instant invention further 
detailed description is deemed unnecessary. Suf 
fice it to say that when the cup-drop is operated, 
either manually or by coin-controlled means, a 
single cup is l'eleased and allowed to drop upon 
a recessed shelf 3 provided. 
In accordance with the invention the cup-drop 

mechanism, recessed shelf, and portions of the 
cup loading mechanisms are mounted upon the 
door whereby when the latter is moved to an 
open position, access to the mechanisms within 
the cabinet for the purpose of replenishing stock, 
making of adjustments, etc. may be readily had. 

In the upper portions of the cabinet a cup 
storage compartment 5 is provided, which com 
partment is defined in the instant embodiment 
by side walls 16, rear cabinet wall f, a lower 
wall 8, forwardly and downwardly inclined, and 
a front wall 9. Preferably the front wall 9 is 
fashioned with a loading door 20 through which 
stacks of cups may be inserted into the storage 
Compartment. 
As illustrated more particularly in FigS. 2 and 

3, the leading portion of the inclined shelf 8 is 
provided with a hinged trap-door 2, whose 
length is at least equal to the length of a stack 
of cups, indicated as S, and a width. Substantially 
equalling the cup diameter. The trap-door is 
also fashioned with a portion 2a that is bent 
upwardly along a medial line from the general 
plane of the portion 2b. The latter portion 2b 
normally lies in a plane substantially coinci 
dent with the plane of the inclined shelf 8 to 
which it is hinged as at 2 c. In the position of 
the parts illustrated in Fig. 1, the trap-door 2 
is shown closed and it is normally retained in 
that position by means of a latching hook 22. 
The hook 22 is formed somewhat T-shaped, one 
leg 22h forming a hook, another leg 22d. forming 
a pivot point, and another lateral leg 22b form 
ing a hook release arm. Preferably the pivot 
point 22d. is connected above the door at a point 
such that the hook end 22b may move substan 
tially perpendicularly to the line of movement 
partaken by the outer lip 2 d of the trap-door 
in moving from closed to open position. When 
closed and latched, the trap-door 2 cradles a 
roll of cups as shown in Fig. 2, but when opened 
(Fig. 3) the cradled roll of cups is caused to roll 
downwardly and forwardly off the trap-door. 
Succeeding rolls are prevented from immediately 
following by reason of the provision of inter 
ference abutments 23 carried by the trap-door at 
the opposite side of the pivotal axis 2c. The 
abutments 23, which preferably are a succession 
of short tabs but which may be a continuous strip, 
lie normally in the plane of the portion 2 lb of 
the trap-door, and when the latter is Swung 
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4. 
abutments 23 are elevated and lie athwart the 
course of the next following stack of cups and 
prevent forward movement thereof. When the 
trap-door is in the closed position, the abutments 
23 recede allowing the next succeeding roll of CupS 
to roll forward to be cradled in the trap-door. 
Preferably the free ends of the abutments 23 are 
formed with downwardly bent portions 23a. 
which, when the trap-door is in closed position 
(Fig. 2) recede into correspondingly related open 
ings 8a provided in the shelf f8. The door is 
prevented from Swinging too far when opened by 
means of an extension 4.0a that underlies the 
door 2 and abuts the door when the door is 
fully open. 
In normal use of the cup-drop 2, a stack of 

cups stands vertically therein so that they feed 
by gravity through the cup release and on to the 
Shelf 3. The instant invention proposes an ar 
rangement for storing the cup-stacks horizon 
tally, to conserve space and to utilize otherwise 
wasted cabinet space, and to effect the transfer 
Of the stacks singly and Successively to the cup 
drop as they are needed. To effect the transfer 
and proper orientation of Successive cup-stacks, 
it is proposed to provide a delicately balanced, 
centrally pivoted cup chute disposed so that, in 
one position, it is horizontally aligned with the 
exit gate formed by the trap-dool 22 and in po 
sition to receive a roll of cups, and in another 
position it is aligned with the cup-drop f2 SO 
that the stack of cups received and embraced by 
the chute may drop thereinto. A preferred form 
Of transfer chute is illustrated more clearly in 
Figs. 1, 2, and 3 and comprises an elongated open 
sided member 25 mounted to Swing about a shaft 
26 carried by the door . Preferably, one end 
of the chute is closed by an end Wall portion 25d. 
which acts as a dust excluder when the chute is 
in a vertical position. 
The pivotal axis 26 of the chute is positioned 

intermediate the ends of the chute, as illustrated 
in Fig. 2, and to one side of the longitudinal axis 
thereof, as illustrated in Fig. 1, so that the chute 
may revolve in a circle whose radius is approxi 
mately one-half of the chute length. The open 
Side of the chute is arranged to face the cup stor 
age compartment 5, and when in its horizontal 
position is Substantially aligned with the exit 
gate of the compartment when the trap-door 2 
is opened, as illustrated in Fig. 3. When the 
chute is in the Said horizontal position and the 
trap-door is opened, the stack of cups is caused 
to roll by gravity down the incline of the opened 
trap-door and into the interior of the transfer 
chute where it becomes confined by the front, 
bottom, and top Walls thereof. 
When a Stack of cups occupies the position 

With the chute 25, as shown in Fig. 3, the weight 
Of the cups overbalances the chute at one side 
Of the pivot 26, and the chute automatically re 
Wolves about the pivot 26 and assumes a vertical 
position medially of the width of the storage 
compartment wherein the stack becomes aligned 
With the cup-drop and in position to feed down 
Wardly. 
Normally the transfer chute is caused to move 

in a clockwise direction (Fig. 1) by the provi 
Sion of a Weight 30, radially adjustable on a sup 
port 3 carried by the chute at one side of the 
medial pivot point 26. When the chute is empty, 
the Weight 30 causes the chute to revolve to a 
horizontal position, preferable with a limited 
Overtravel, and as it approaches the latch 22, 

downwardly, to the position shown in Fig. 3, the 75 lifts it momentarily, and unlatches the trap 
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door. The trap-door thereupon swings down 
wardly, under the Weight of the Stack of cups, 
the chute returns to a horizontal position, and 
the cups roll out into the chute. Immediately 
thereafter, the chute revolves counterclockwise, 
due to the unbalancing weight of the cups 
therein. Coincidently, the trap-door when re 
lieved of the weight of the stack of cups, moves 
to its closed position, this closing 20vement be 
ing accomplished preferably by a Spring 33 con 
nected between the free end of the trap-door 
and a relatively stationary part of the cabinet. 

Experience has shown that as a gulp-stack S 
rolls along the cup rims, it tends to grow longir 
tudinally. To prevent undue elongation, guide 
rails or tracks 35, 35a, 35b, are provided upon 
the compartment floor 8, trap-door 2, and at 
least in one side wall of the chute 25 respectively. 
These tracks are positioned to engage and guide 
the lip of the leading Cup aS shown in Fig. 5, 
and prevent elongation and consequent binding 
as the rolls move into operating position. 
The tragk 35b on the inner Surface of the 

transfer chute further functions as an abutment 
to prevent sliding of the entire stack out the end 
of the chute as the chute revolves about the pivot 
26 in moving from a horizontal receiving posi 
tion to a vertical delivery position. At the end 
of the revolving movement the cup-stack is dis 
lodged from the ledge 35b, which is wider than 
the space between the rims of two nested cups, 
through the agency of inertia, by the provision 
of a stationary cup-engaging arm 36 (Fig. 7) 
positioned to engage and stop cup-stack nove 
ment when they arrive in a vertical position. 
The arm 36 may conveniently form part of the 
cup-drop mechanism 2 and is arranged to oper 
ate through a slot 37 provided in the Wall of 
the chute 25. The shield 4) is a stationary plate 
suitably attached to the door and is of such size 
and shape as to form a closure for the Side of 
the transfer chute when the latter is in Verti 
cal position. As the cup-stack arrives in a ver 
tical position, the counterclockwise movement of 
the cup-stack is stopped by the arm 36, WhereaS 
the transfer chute 25 may move, under its mo 
mentum, a slight distance further, thus moving 
the ledge 355 from under the cup lip, and the 
cup-stack falls into the cup-drop. To provide 
for such releasing action, the width of the cup 
chute is slightly wider than the diameter of the 
cup-stack so that a limited overtravel becomes 
possible. 
As the supply in the cup-drop falls to a point 

whereat, the lower end of the weighted transfer 
chute 25 may move clockwise past the top cup 
of those remaining in the cup-drop, clockwise 
movement of the chute again takes place and a 
new supply of cups is automatically transferred 
from storage to the cup-drop. For this reason 
the chute should be delicately balanced in Order 
that the biasing effect of the weight 30 does not 
exert sufficient lateral pressure on the rims of 
the last one or two cups to cause it or them to 
stick and fail to fall into the cup-drop 2 there 
by starving the cup-drop and jamming the chute. 
Without further analysis, the foregoing Will 

so fully reveal the gist of this invention that 
others can, by applying current knowledge, read 
ily adapt it for various utilizations by retaining 
one or more of the features that, from the stand 
point of the prior art, fairly constitute essen 
tial characteristics of either the generic or Spe 
cific aspects of this invention, and therefore, such 
adaptations should be, and are intended to be, 
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6 
comprehended within the meaning and range of 

Having thus revealed this invention, I claim 
as new and desire to Secure the following con 
binations and elements, or equivalents thereof, 
by Letters Patent of the United States: 

1. A cup loader for a cup drop mechanism of 
a dispensing machine comprising, a storage com 
partment adapted to contain stacks of nested 
cups, said compartment being defined by a 
downwardly inclined floor portion, side Wall por 
tions, and a front Wall portion extending trans 
versely the direction of incline of said floor por 
tion, a stack delivery passageway at the intersec 
tion of the planes of Said floor and front Wall 
portions, a door element hinged to one of said 
portions operative normally to maintain the said 
passageway closed, a movable cup-stack receiv 
ing chute operative when in one position Sub 
stantially to align. With said passageway and 
When in another position to align with the cup 
idrop mechanism of the dispensing machine, said 
receiving chute being pivotally supported inter 
mediate its ends, means tending normally to bias 
the Said trough to a position aligned with said 
Storage compartment passageway, said meansbe 
ing overcome on the receiving into the chute 
of a Stack of cups whereby the chute is caused 
to swing by gravity about its pivot into align 
ment with the cup-drop mechanism, and chute 
actuated means operative to open said door when 
the chute is aligned With the passageway. 

2. Loading means for a cup-drop mechanism of 
a dispensing machine comprising, a compartinent 
for storing Stacks of nested Cups, Said compart 
ment being defined by a downwardly inclined 
floor portion, upwardly diverging side Wall por 
tions, and a front Wall portion extending across 
the lower end of the said inclined floor portion, a 
cup-stack delivery passageway formed at the in 
tersection of the planes of said floor and front 
wall portions, a movable cup-stack receiving 
chute arranged to swing in a substantially verti 
cal plane and operative when in a horizontal 
position Substantially to align with said passage 
Way whereby to receive a stack of cups from said 
Storage compartment and when in a vertical po 
sition Substantially to align with the cup-drop 
mechanism of the dispensing machine, said re 
ceiving chute being pivotally supported to swing 
On a horizontal pivotal axis located between its 
ends. So that the chute may revolve, means tend 
ing normally to bias the said chute to a position 
;aligned with Said storage compartment passage 
Way, Said means being overcome by the weight, 
of a stack of cups entering the chute whereby the 
chute is caused to revolve by gravity about its 
pivot and into alignment with the cup-drop 
mechanism. 

3. The combination of claim 2 including gate 
means extending acroSS Said passageway opera 
tive normally to close the passageway, and means 
Operated by said chute as the latter moves into 
horizontal position to effect opening of the gate 
means Whereby to permit the passage of a stack 
of cups therethrough. 

4. The combination of claim 3 including es 
capement means operatively associated with said 
gate means to release but one stack of cups on 
each operative cycle of the cup-stack receiving 
chute. 

5. Cup-drop leading means comprising a stor 
age compartment adapted to contain one or more 
stacks of nested cups, said compartment being 
defined by a downwardly inclined floor portion, 
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side wall portions, and a front Wall portion ex 
tending across the lower end of the inclined floor 
portion, said front wall portion and said botton 
wall portion having a cup stack delivery passage 
way therein at the intersection of their planes, 
an escapement means in the passageway opera 
tive to pass a single stack of cups on each Oper 
ating cycle, a movable cup-stack receiving chute 
operative when in one position substantially to 
align with said passageway whereby to receive a 
stack of cups from said storage compartment and 
when in another position to align with the cup 
drop, said receiving chute being pivotally Sup 
ported between its ends So as to reWolve, means 
tending normally to actuate the chute to a posi 
tion aligned with said passageway, said last 
named means being overcome by the Weight of 
a stack of cups whereupon the chute is calised 
to revolve to a position aligned with the cup-drop 
mechanism, and means including said chute for 
actuating said escapement device cyclically 
whereby said chute receives a stack of cups from 
storage and thereafter transports the Stack to 
the cup-drop. 

6. The combination of claim 5 including ineains 
in addition to the side Walls of the Storage coin 
partment to guide the cup-stacks along the in 
clined floor portion. 

7. The combination of clainn 5 including at 
ment means positioned within the chute opera 
tive to engage with and constrain the cup-stack 
against movement in a longitudina direction 
therein, and means operative as the chute alives 
in a vertical position to dislodge the stack of cups 
from said chute contained abutment. 

8. Loading means for a cup-drop nechanism of 
a dispensing machine having a cabinet Orion 
and a door portion comprising, a coin partment in 
the cabinet portion for storing stacks of nested 
cups, said compartment being defined by an in 
clined floor portion, side wall portions, and a 
front Wall portion and said compartment having 
a cup-stack delivery passageway formed therein, 
a movable cup-stack receiving chute arranged to 
swing in a vertical plane and Operative When in 
a horizontal position. Substantially to align. With 
said passageway whereby to receive a stack of 
cups from Said COrpartment and When in a Verti 
cal position to align with the cup-drop necha 
nism of the dispensing machine, Said receiving 
chute being pivotally supported to the door por 
tion of the dispenser SO as to Swing oin a hori 
Zontal pivotal axis, means tending normally to 
bias the said chute to a position aligned with Sail 
storage compartment passageway, said means be 
ing overcome by the Weight of a stack of cups 
being placed in the chute whereby the chute is 
caused to Swing by gravity about its pivot and 
into alignment with the cup-drop mechanism, 
gate means extending acroSS Said passageWay Op 
erative normally to close the passageway, and 
means operated by said chute as the latter InoVes 
into horizontal position to actuate Said gate 
means whereby to release a stack of clips to the 
chute. 

9. A device for transferring a stack of cups 
from storage to a point of use and for Orienting 
the stack from horizontal position in storage to 
a vertical position in use which comprises a low 
able chute member, said chute being closed on 
three sides and disposed With its Open Side facing 
the cup-stack held in storage, means for moving 
the chute to a generally horizontal position 
adapted to receive a Stack of CUpS Said last named 
means being overcome by the Weight of a stack 
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8 
of cups received in the chute whereupon the chute 
is caused to move to a vertical position wherein 
the stack of cups may fall by gravity through 
the chute, closure means for the open side of 
the chute operative when the chute is vertically 
disposed, abutment means positioned within the 
chute operative to engage with and normally con 
strain the cup-stack against noVenent in a lon 
gitudinal direction therein, and means Operative 
as the chute arrives in a vertical position to dis 
lodge the stack of cups from said chute con 
tained abutment. 

10. A device for transferring an object from 
storage to a point of use and orientating the 
object from horizontal position in storage to a 
vertical position in use which comprises a nOW 
able chute member, said chute being closed. On 
three sides and disposed with its open side later 
ally directed and facing the objects held in stor 
age, means pivotally supporting the chute to 
Swing about a horizontal axis, said pivotal Sup 
porting means being positioned between the ends 
of the chute So that, the chute may revolve, lineans 
operative normally to bias an enpty chute in One 
direction about Said pivotal axis, Said last named 
means being overcome and said chute being 
caused to move in the opposite direction upon 
receiving an object therein and stationary means 
positioned adjacent the said lateral open Side of 
the chute effective as a coSure therefore during 
the revolving of the chute and whereby the ob 
ject to be orientated is contained Within the chute 
during the Orientation. 

11. Loading Ineans for a dispensing mechanism 
of a dispensing inachine having a compartment 
for storing items to be dispensed, Said compart 
ment being defined by a floor portion, side wall 
portions, and a front Wall polition extending 
a CIOSS the end of the Said floor portion, and a 
delivery passageWay formed at the intersection 
of the planes of said floor portion and the front 
Wall portion, comprising a movable open-sided 
receiving chute arranged to SWing in a substan 
tially vertical plane and operative when in a 
horizontal position substantially to align with 
Said passageway whereby to receive through its 
open Side an itern to be dispensed from said stor 
age Compartment and when in a vertical posi 
tion Substantially to align with the dispensing 
Inechanism of the dispensing machine, said re 
ceiving chute being pivotally supported to re 
Wolve On a horizontal pivotal axis located between 
its ends, means tending normally to bias the 
said chute to a position whereat its open side is 
aligned with said storage compartment passage 
Way, said means being overcome by the weight 
of an item received in the chute whereby the 
chute is caused to Swing by gravity about its pivot; 
and deliver the item to the dispensing mechanism. 

12. The combination of claim 5 in which cups 
Within the chute and extending above the lower 
most edge of the chute when the latter occupies 
a position aligned With the cup-drop mechanism 
arrests operation of the means tending normally 
to revolve the chute to a position aligned with the 
Said paSSageWay until the cups have been dis 
charged below the lowermost edge of the chute. 

EDWARD L. HADDEN. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Name Date 
Fischer ------------ May 25, 1886 
Ferber ------------ Oct. 17, 1950 

Nine 
342,433 

2,526,014 

t 


