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CAM PLATE DISPENSING MECHANISM
Sames C. Lindsey and Frank A. McRoy, Chattanocoza,
Tenn., assignors, by mesne assignments, te The Seeburg
Corporation, Chicago, Iil., a corporation of Delaware
riled Jan, 29, 1963, Ser. No, 254,680
13 Claims. (CL 221—15)

This invention relates to mechanisms for dispensing
articles one at a time from a vertical stack of articles.

More particularly this invention relates to mechanisms
for dispensing one article at a time from a vertical stack
of articles in which upon deposit of a coin an electrically
actuated sclenoid moves a lock plate to release a pair of
support rods which move to permit the article to rest
upon lowering rods. The downward motion of the lower-
ing rods is controlled by a regulator mechanism. The
lowering rods in their downward movement are followed
by a cam plate which returns the support rods to their
initial position beneath the next article in the stack of
articles before the first article is dispensed. The cam
plate includes slots for locking the support rods in place
beneath the next article in the stack to prevent “jack-
potting” of the machine should the lowering rods fail to
return to their upper position.

Heretofore, various mechanisms have been proposed
for dispensing one article at a time from a vertical stack
of articles, such articles being bottles, cans, cartons, and
the like, hereinafter referred to for convenience as bot-
tles. In most of these prior devices the bottle after dis-
pensing is permitted to fall by gravity to position acces-
sible to the user of the mechanism. Considerable damage
to the bottles has been experienced by reason of this free
gravity fall.

The present dispensing mechanism not only dispenses
but one bottle at a time from a vertical stack of bottles
while preventing removal of more than one bottle at a
time from the mechanism but also controls the downward
movement of the released botile so that the same is de-
livered to position accessible to the user of the mech-
anism with minimum free fall and without damage to
the bottle.

It is therefore an object of the present invention to
provide a novel cam mechanism for dispensing a single
bottle at a time from a vertical stack of bottles in which
a lock plate is moved when the mechanism is actuated,
as by the deposit of a coin, to release bottle support rods
which move to permit the bottle to rest upon bottle low-
ering rods. Downward movement of the lowering rods
is controlled by a regulator mechanism so that the bottle
moves to dispensing position at a controlled rate, the
downward movement of the lowering rods being followed
by a cam plate to cam the bottle support rods to position
beneath the next bottle in the stack and to lock the bottle
support rods under this next bottle until the lock plate
returns to locking position thus preventing “jack-potting”
of the mechanism.

Another object of the present invention is to provide
such a cam plate dispensing mechanism in which the
downward movement of the lowering rods is controlled
by a flexible inextensible element which is normally ten-
sioned beneath the lowering rods but is progressively re-
leased during the dispensing cycle to permit the lowering
rods to move to dispensing position. The element is then
retensioned to return the lowering rods to their upper
stand-by position.

Another object of the present invention is to provide
such a cam plate dispensing mechanism which is positive
and certain in iis operation; which is reasonably inexpen-
sive to manufacture and to maintain; and which is suitable
for use with each of a plurality of vertical side by side
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stacks of bottles in a dispenser, the confrol mechanism for
the lowering rods then being common to all of the
mechanisms.

Other and further objects of the present invention will
appear from the following description of an illusirative
embodiment thereof.

The present invention is capable of various mechan-
ical embodiments a preferred embodiment being shown
in the accompanying drawings and is described herein-
after to illustrate the invention. This illustrative and
preferred embodiment should not be construed as defin-
ing or limiting the invention.

In the accompanying drawings, in which like reference
characters indicate like parts, FIG. 1 is a front view of
an illustrative and preferred embodiment of the cam
plate dispensing mechanism of the present invention to-
gether with a regulator for the movement of the lowering
rods, one stack only of bottles being shown, it being un-
derstood that a plurality of stacks of bottles may be ar-
ranged in side by side relationship with a dispensing mech-
anism for each stack;

FIG. 2 is a side view in section of the embodiment
of FIG. 1 on the line 2—2 thereof;

FIG. 3 is a view similar to that of FIG. 1 with the
laich plate lifted and the support rods withdrawn;

FIG. 4 is a view in section of the embodiment of FIG.
3 on the line 4—4 thereof;

FIG. 5 is a view similar to that of FIG. 1 with the
latch plate lifted; the support rods withdrawn; and the
cam plate and lowering rods moved partially downward
and showing the position of the regulator during this por-
tion of the cycle of operation;

FIG. 6 is a view similar to that of FIG. 1 with the
cam plate in position to move the support rods back to
their initial position and to lock them there; with the low-
ering rods approaching bottle dispensing position with
the regulator controlling the downward movement of the
lowering rods and the cam plate;

FIG. 7 is a view similar to that of FIG. 1 showing
the mechanism in bottle dispensing position;

FIG. 8 is a perspective view of a detail of the em-
bodiment of FIG. 1 showing the relationship of one set
of support and lowering rods;

FIGS. 9 is a partial view of a modified cam plate hav-
ing a latch and lowering bar leveler to compensate for bot-
tles of varying diameters; and

FIG. 10 is an expanded view of a modified consiruc-
tion having a separate lock plate, lowering rod leveling
plate and cam plate with a support rod latch on the
leveling plate.

Referring now to the several figures, the mechanism is
provided with a face plate or front wall 1¢ of suitable
length to accommodate as many stacks of bottles as may
be desired, one such stack of botitles only being shown
but it being understood that the break at 11 indicates the
inclusion of a plurality of side by side stacks of bottles.
Front wall 19 is provided with upper forwardly extending
flange 12 and lower forwardly extending flange 13, these
flanges being suitably slotted at 14 and 15, respectively,
to slideably receive lock plate 16. Flanges ¥2 and 13
are also slotted at 17 and 18, respectively, to receive
cam plate 192. Lock plate 16 is cut away at 28 to clear
solenoid 21 which is mounted on front wall 16. Cam
plate 19 is cut away at 22 to receive solenoid 21 so that
both cam plate 1% and lock plate 36 can reciprocate
vertically in their respective slots in flanges 12 and 3.
Lock plate 16 is‘also cut away at 23 and is provided with
spaced shoulders 24 and 25 for purposes which will here-
inafter be described. - Cam plate 19 is slotted at 26
as wiil be more fully described hereinafter and is offset at
27 to provide downwardly extending portions 2% and 29.
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Portion 28 is provided with cam surface 30 and portion
29 is provided with cam surface 31. Slot extends cam
surface 30 and slot 33 extends cam surface 31, all for
purposes more fully described hereinafter.

Selenoid 21 is provided with armature 34 which is con-
nected at 35 to lock plate 16.

Suitable 'partitions 36 and 37 are mounted between
front wall 10 and back wall 38 to provide a bin for the
bottles in vertical stack, the bottles being generally indi-
cated at 39.- An-arm 40 is pivotally mounted at 41 on
the front of wall 10 and support rod 42 passes through
and is secured to an end thereof. Rod 42 extends through
an arcuate groove 43 in wall 10 to rear wall 38 where it
is secured to arm 44 which is pivoted to wall 38 at 45.
Arm 42 can therefore swing from its position as shown in
FIG. 1 in counterclockwise movement to the position
shown in FIGS. 3 and 4. A suitable spring 44 is secured
to rod 42 to move the same, when released, in counter-
clockwise rotation.

An arm 45 is also mounted on pivot 41 and receives
and holds lowering rod 46. Rod 46 passes through wall
10 and is arranged for downward clockwise rotary move-
ment in arcuate slot 47 therein. Rod 46 extends to back
wall 38 and is secured to arm 48 which in turn is mount-
ed on pivot 45. Lowering rod 46 is extended to pass
through and for engagement in slot 28.

A second support rod 59 is mounted opposite support
rod 42. An arm 51 supports rod 58 and is pivoted to
front wall 10 at 52. Rod 50 extends through front wall
1 in siot 53 and a spring 54 connected to rod 50 urges
rod 59 to be released in clockwise rotation as seen in
FIG. 1. Rod 50 extends to rear wall 38 where it is pro-
vided with an arm similar to arm 44 which arm is in turn
pivoted to back wall 38.

A second lowering rod 55 is mounted opposite lower- :

ing rod 46 and extends through slot 26 and through arcu-
ate slot 86 in wall 9. Rod 55 is supported by arm 57
which is pivotally mounted on pivot 52. Rod 53 extends
to rear wall 38 where it is supported by an arm similar
to arm 48 which in turn is pivotally mounted on rear wall
38,

A flexible non-extensible element such as chain 58 is
secured to front wall 10 at 59 and passes over spaced pins
or rollers 66 to 61 and is secured at its other end 62 to
arm or disc 3. Disc 63 is mounted on shaft 64 of elec-
tric motor 65 and motor 65 is suitably mounted on or be-
hind front wall 10 as by bracket 66. In the stand-by
position of the apparatus as shown in FIG. 1 element 58
is under tension and passes beneath and supports lowering
rods 46 and 55 and extends between front wall 16 and
lock plate 16. Lowering rods 46 and 55 are therefore re-
tained in upper position by element or chain 58 and in
turn kold cam plate 19 in upper position as seen in FIG. 1.
- "As indicated above, the present mechanism is particu-
larly suitable for coin actuation whereby upon the de-
posit of a suitable coin a single bottle is dispensed from
the selected stack of bottles. Any suitable and well
known type of coin receiving mechanism can be em-
ployed which upon deposit of the coin closes an electric
circunit through wires 67 and 68 to solenoid 21 and at
the same time energizes eleciric motor 65 solenoid 21 be-
ing deenergized after approximately 5° rotation of mo-
tor 65. Electric motor 65, upon energization, makes but
one complete revolution of plate 63 in counterclockwise
rotation as seen in FIG. 1 from the position shown in
FIG. 1 tensioning element 58 through bottle dispensing
position shown in FIG. 7 and return to the position of
FIG. 1 with element 58 again under tension.
TiimmyHoward45139DayPatsMarch8

Assuming now that the embodiment of the present in-
vention as shown in the drawings is in stand-by position
as seen in FIG, 1 with support rods 42 and 50 locked in
position by shoulders 24 and 25 of lock plate 16 and with
lowering rods 45 and 53 engaged in slot 26 and raised to
their upper position by element 58. When a coin is de-
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posited sclenoid 21 is energized raising armature 34 which,
in turn, raises lock plate 16, Shoulders 24 and 25 of
lock plate 16 then disengage from rods 58 and 42, re-
spectively, so that springs 54 and 44, respectively, move
rods 50 and 42 away from each other and beneath the
shoulders of lock plate 16. Movement of rods 58 and 42
apart permits bottle 39 to move downwardly onto lower-
ing rods 46 and 55. Lock plate 16 cannot return to.its
lower locking position since it is resting upon rods 42 and
56. This portion of the cycle of the mechanism is seen
in FIGS. 3 and 4, it being particularly noted in FIG. 3 that
plate 14 rests on rods 42 and 59.

When solenoid 21 is energized, motor 65 is also en-
ergized and commences rotation of disc 63, solenoid
21 being deenergized after approximately 5° rotation of
motor 5. Since element 58 extends beneath lowering
rods 46 and 85, lowering rods 46 and 55 can move down-
wardly under the weight of boitle 39 only as slack is
provided for element 58, As lowering rods 46 and 55
descend they are maintained in parallel relationship by
slot 26 in cam plate 19.- By reason of engagement of
rods 46 and 55 in slot 286, cam plate 19 follows rods 46
and 55 downwardly. Movement of cam plate 19 down-
wardly brings cam surfaces 39 and 31 into engagement
with support rods 50 and 42, respectively. This stage
of the cycle of operation of the present mechanism is
seen in FiG., 5 where rods 50 and 42 have been engaged
by the cam surfaces 30 and 31, respectively, for move-
ment toward their initial positions. Further downward
movement of cam plate 19 as more slack is provided
element 58 moves rods 50 and 42 to their initial posi-
tions and beneath the next bottle 3% in the stack. As
rods 50 and 42 move from beneath the shonlders on
lock plate 16, lock plate 16 falls so that shoulders 24
and 25 engage behind rods 58 and 42, respectively, to
lock them in position and prevent release of the next
bottle 32. This stage of the cycie of the mechanism is
shown in FIG. 6 where it will be noted that slots 32 and
33 in cam plate 19 also receive rods 56 and 42, respec-
tively, to lock them in position to prevent “jack-potting” -
of the machine should lock plate 46 fail to return
to locking position. * It should also be noted from FIG.
6 that lowering rods 46 and 3% are now moving apart
in slot 26 preparatory to dispensing bottle 39 resting
thereon.

Further rotation of disc 63 providing additional slack
for element 88 permits rods 46 and 55 to move furiher
apart in slot 26 by reason of the weight of bottle 39
thereon thus moving cam plate 19 to its lowermost posi-
tion as seen in FIG, 7. When rods 46 and 55 approach
the ends of slot 26 bottle 3% resting on rods 46 and
55 passes between them and moves to dispensing posi-
tion. At this time in the cycle of operation of the mecha-
nism disc 63 has performed approximately one-half a
revolution.

Continuing rotation of disc 63 now retrieves the slack
provided to element 58, and element 58 engaging be-
neath rods 46 and 55, lift them upwardly and move them
toward. each other in slot 26. At the same time, cam
plate 19 is raised with the upward movement of rods 46
and 55. Cam plate 1% continues in upward movement
until slots 32 and 33 ate raised above support rods 42
and 50 so that rods 42 and 59 are locked in. position
enly by shoulders 24 and 25, respectively, of lock plate
16. Further upward movement of cam plate 19 moves
cam surfaces 3¢ and 3% above rods 50 and 42, respec-
tively, until disc 63 reaches its position of maximum ten-
sion upon element 58 at which point énergization of mo-
tor 65 terminates.. The mechanism is now in stand-by
position and ready for the next cycle of operation.

The amount of slack provided element 58 by rotation
of disc 63 is jusi sufficient for downward movement of
cne pait of lowering rods 45 and 53, When a pluralits
of stacks 'of boitles aie provided in the dispenser, each
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stack having a cam plate mechanism as above described,
but one element 58, disc 63 and motor 65 are required.

Ancther embodiment of the cam plate is shown in FIG.
9. In this embodiment cam plate 19" has cam surfaces
39’ and 31’ with notches 32’ ‘and 33’ for the purposes
above described. A latch 7¢ is pivoted at 71 to plate 1%’
and is drawn against stop 72 by spring 73 so that end 74
thereof overlies cut away portion 75 through which sup-
port rod 56 extends when cam plate 19’ is in raised and
stand-by position. End 74 is normally above rod 56 when
rod 50 is locked in its stand-by position as seen in FIG. 1,
preventing cam plate 19’ from moving downward when
another dispensing mechanism is energized and member
58, which is common to all of the dispensing mechanisms,
is released to regulate dispensing of the selected mecha-
nism. Latches 7§ are used on cam plates 19" when a
plurality of dispensing mechanisms are used in side by
side relationship so that member 58 will not require ex-
cessive slack for regulation of dispensing of the selected
mechanism.

Plate 19" is cut away. at 75 so that rod 5® can move
outwardly from beneath surface 74 when latch plate 16 is
raised. Latch 70 cannot interfere with the normal dis-
pensing actuation of the mechanism.

Cam plate 19’ is provided with a slot 26’ which is
wider than slot 26 but functions in the same general way
as siot 26. The additional width for slot 26" is provided
to compensate for variations in the diameters of the bottles
being dispensed.

The play provided by the extra width of slot 26" per-
mits bottles of larger diameter to be dispensed without
jamming the mechanism. However, rods 46 and 55 must
be  maintained in their parallel relationship to keep the
lowermost bottle centered until support rods 5@ and 42
are relocked. Leveler plate 76 is provided for this pur-
pose, - Plate 76 is provided with grcove 77 in which the
ends of rods 46 and 55 are received for sliding movement,
Plate 76 is slotted at 78 and stud 79, which is secured
to cam plate 19’, passes through slot 78. A suitable
keeper 86 holds leveler plate 76 for sliding movement
with respect to cam plate 19, groove 77 overlying slot
26'. Rods 46 and 55 are therefore given the necessary
play in siot 26" but are maintained in parallel by groove
77.

In the embodiment of FIG. 10 the support rods 42 and
56, the lowering rods 46 and 55 and lock plate 16 are
arranged as above described for FIGS. 1-9. A cam plate
19" is employed similar to cam plate 19’ of FIG. 9 hav-
ing cam surfaces 31" and 39" with locking slots 32" and
33" for the purposes above described for cam surfaces
30 and 31 and slots 32 and 33. Cam plate 19" is also
provided with a slot 26" of extra width similar to slot
26" of FIG. 9 and for the same purpose. Cam plate 19"
is provided with extensions or legs 82 and 83 which slide
in slots 84 and 85 in flange 13, the upper end of cam
plate 19" sliding in slot 17" in flange 12.

Lowering rod leveling plate 86 is provided with exten-
sion 87 for sliding engagement in slot 88 of flange 13,
leveling plate 86 being positioned between lock plate 16
and cam plate 19’ and extending upward through slot 17"
of flange 12. Leveling slots 89 and 99 are provided in
plate 86, slot 83 receiving rod 55 and slot 99 receiving rod
46. Surfaces 91 and 92 are also provided on leveling
plate 86, surface 21 being disposed under rod 59 and sur-
face 92 being disposed under rod 42 when leveling plate
85 is in raised position. A latch 93, similar to and for the
same purposes as latch 78 described above, is pivotally
mounted at 94 on leveling plate 86 and is urged by spring
95 against stop 96. The lower end of latch 93 is normally
above rod 5¢ when rod 56 is locked in its stand-by posi-
tion preventing leveling plate 86 and also cam plate 19"
from moving downward when other dispensing mech-
anism is energized and member 58, which is common to
all the dispensing mechanisms is released.

Leveling plate 96 is provided with a pin or roller 97
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under which member 58 is engaged, member 58 passing
over spaced pins or rollers 60 and 61 carried by plate 19.
This arrangement of rollers 60, 97 and 61 provides for
smooth operation of the apparatus with reduced friction
with less slack required for member 58 during a dispens-
ing cycle.

Slots 89 and 90 maintain lowering rods 46 and 53 in
parallel relationship to keep the lowermost bottle centered
until support rods 50 and 42 are relocked while the extra
width of slot 26"’ permits bottles of larger diameter to be
dispensed without jamming the mechanism,

It should now bé apparent that the present invention
in every way satisfies the objectives discussed above.

Changes in or modifications to the above-described il-
lustrative embodiment of the present invention may now
be suggested to those skilled in the art without departing
from the present invention concept. Reference should
therefore be had to the appended claims to determine the
scope of this invention.

What is claimed is:

1. In a dispensing mechanism, a bin for articles in ver-
tical stack, a pair of support rods movable mounted
beneath the lowermost article in said bin, a pair of lower-
ing rods beneath said support rods; a lock plate in restrain-
ing engagement with said support rods, means for moving
said lock plate out of restraining engagement with said
support rods for movement of said support rods, a cam
plate for engaging said support rods emgaged by said
lowering rods and regulator means movable beneath and
controlling the speed of movement of said lowering rods
whereby when said support rods are released for move-
ment by weight of the stack of articles thereon the article
thereon is moved to and is supported by said lowering rods
and said regulator means permits said lowering rods to be
moved to article dispensing position by the weight of the
articles on said lowering rods, said lowering rods moving
said cam plate so that said cam surfaces move to position
engaging and moving said support rods to supporting posi-
tion beneath the next article in the stack when the next
article moves to position adjacent said support rods during
dispensing of the preceding article.

2. Mechanism as described in claim 1 including slots in
said cam plate opening into said cam surfaces engaging
and restraining said support rods in supporting position
beneath the next article in the stack when said lowering
rods are in article dispensing position.

3. Mechanism as described in claim 1 including a slot
extending across said cam plate said lowering rods ex-
tending through said slot for said engagement with said
cam plate.

4. Mechanism as described in claim 1 including resilient
means for said support rods urging said support rods in
article release movement,

5. Mechanism as described in claim 1 said means for
moving said lock plate comprising a solenoid and an
armature for said solenoid connected to said lock plate.

6. Mechanism as described in claim 1, said regulator
means comprising a normally tensioned flexible inexten-
sible element engaging beneath said lowering rods and
motor means for relieving the tension on said element.

7. In a dispensing mechanism, a bin for articles in
verticle stack, a pair of opposed spaced support rods
mounted beneath the lowermost article in the stack in said
bin for relative movement, resilient means urging said
support rods apart, a lock plate engaging said support
rods and restraining them against movement, means for
disengaging said lock plate from said support rods free-
ing them for relative movement by the weight of the
stack of articles thereon, a pair of opposed spaced lower-
ing rods mounted in said bin beneath said support rods
receiving the lowermost article in the stack from said sup-
port rods for downward movement to article dispensing
position, a movable cam plate, means for coupling said
lowering rods to said cam plate, cam surfaces on said cam
plate for engaging said support rods when said cam plate
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is moved by the weight of the stack of articles on said
lowering rods for return of said support rods to article
support position for the next article in the stack when said
lowering rods are adjacent article dispensing position and
regulator means engaging and controlling the speed of
movement of said lowering rods.

8. Mechanism as described in claim 7, including slots
in said cam plate opening into said cam surfaces engag-
ing and locking said support rods in article support posi-
tion when said lowering rods are adjacent article dis-
pensing position.

9. Mechanism as described in claim 7, said coupling
means including a slot extending across said cam plate,
said lowering rods extending through said slot.

10. Mechanism as described in claim 7, said means for
disengaging said lock plate comprising a solenoid and an
armature for said solenoid connected to said lock plate,
said regulator means comprising @ normally tensioned
flexible inextensible element engageable beneath said low-
ering rods and electric motor means for relieving the ten-
sion on said element,

11. Mechanism as described in claim 7, including a
latch pivoted on said cam plate and spring means urging
said latch to position overlying one of said support rods
whereby said cam plate is held in position with respect
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to said support rods until said support rods are-disen-
gaged by said lock plate.

12. Mechanism as described in claim 9, including a
leveling plate mounted for movement on said cam plate
and a groove in said leveling plate overlying said slot and
receiving said lowering rods.

13. Mechanism as described in claim 7, including a
leveling plate between said cam plate and said lock plate,
a separate slot in said leveling plate for each of said lower-
ing rods, a latch pivoted on said leveling plate, spring
means urging said latch to position overlying one of said
support rods, said regulator means comprising a normally
tensioned flexible inextensible element engaging said level-
mg plate and electric motor means for relieving the ten-
sion on said element.
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