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UNITED STATES PATENT OFFICE

2,526,014

FEEDER FOR STACKS OF NESTED
CONTAINERS

William A. Ferber, Flushing, N. Y., assignor to
Lily-Tulip Cup Cerporation, New York, N. Y.,
a corporation of Delaware

Application December 8, 1948, Serial No. 64,188
(CL 312—44)

8 Claims.

This invention relates to apparatus for feed-
ing stacks of containers, and more particularly
for feeding said stacks successively to a given
horizontal position and in register with a pre-
determined vertical axis, The invention is
especially adapted to feed said stacks to a dis-
penser unit, operating upon a stack of containers
to dispense individual containers from the bottom
of a stack in timed relation to the diminution of
a stack of containers in said dispenser.

Individual dispenser mechanisms are used, for
exambple, as a means of dispensing individual con-
tainers for operating on said containers; such as
in waxing machines where individual containers
are dropped onto a conveyor chain which car-
ries them through a paraffine bath or spray. The
feeding of fresh stacks to said dispensers has
been a serious problem in such an environment
where the related mechanism otherwise is es-
sentially automatic. While automatic stack
feeding means in general is known for dispensing
cups the stack magazine of such devices in which
the axes of the stacks are vertical entailed load-
ing difficulties in that such magazines could not
be readily or economically loaded with the facility
reqguired for high and continuous operative
speeds; and such mechanism is not well suited
to: withstand the rugged requirements of a high
speed machine such as a waxer.

An object of the present invention is to provide
a stack feeder which may be readily and effi-
ciently loaded, or supplied with a plurality of
stacks, and which will feed successive stacks from
said supply in proper timed relation.

Another object is to provide a simple and de-
pendable apparatus adapted to be used in con-
junction with mechanism operating at a high
speed and continuously over long periods of time.

The invention, in particular, relates to means
operating in timed relation to a dispenser unit
and under control of g feeler finger associated
with said dispenser in such a manner as to in-
sure a positive and dependable supply of nested
containers to said dispenser at all times, and
therefore avoid any gap in the continuous de~
livery of cups by said dispenser.

Referring to the drawings:

Fig. 1 is a plan view of the device;

Fig. 2 is an enlarged plan view, partly in sec-
tion, of parts of the mechanism shown in Fig. 1,
to more clearly illustrate certain details;

Pig. 3 is a front elevational view of the device
shown in Figs. 1 and 2;

PFig. 4 is an enlarged front elevational view,
partly in section, of parfts of the mechanism
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shown in Fig. 3 to better illustrate certain de-
tails;

Fig. 5 is an end elevational view of the device
shown in previous figures; and

Fig. 6 is an enlarged end elevational view,
partly in section, showing further details of parts
of the mechanism shown in Fig. 5.

Referring more particularly to Figs. 1, 3 and 5:
a table or runway (0 suitably reinforced by angle
irons such as 11 (Fig. 5) supported at its rear
tapered block 12 carried on the upper ends of a
pair of rear posts-(Fig. 3) 13—14 and at its front
end by a ftransversely extending supporting
member {5 (Fig. 5) which is carried on the upper
end of a pair of brackets 16-——17 supported on the
rear ends of respective bars {8—I19 (Fig. 3) whose
forward ends are secured to a supporting plate
20 which is mounted on and secured to a front
post -2t. The runway (9§ is provided with guide
rails 22--23 extending in spaced relation across
the runway {0 in the direction from the rear
toward the front (Fig. 3) and provided with out-
wardly flaring rear ends to facilitate the placing
of stacks S of containers on the runway {0. The

5 rail 22 extending fore and aft in a direction per-

pendicular to the front edge of the runway and
the rail 23 being disposed at an angle to the rail
22 so as to converge toward the rail 22 at its
forward end; so that stacks S passing downward-
1y along the rail 23 will be directed against the
rail 22 at its forward end. The rail 23 is pref-
erably mounted so as to be adjustable in a lateral
direction to accommodate varying lengths of
stacks S; such as by a pair of brackets 24 pro-
vided with threaded studs, such as 25, (Fig. 5)
passing through slots 28—27, provided in the
runway plate 10, and engaged by cooperating nuts
such as 28. The rail 22 is similarly supported by
a pair of brackets 28 (Figs. 1 and 3) similarly
adjustably mounted on plate 10 by means of
slots 30—31.

A stop plate shaft 32 (Fig. 3) is supported by
end bearings 33—34, securely attached to plate
20, so as to provide for angular movement of the
shaft 32. A pair of stop plate stem supports such
as 35 are rigidly secured to the shaft 32 adjacent
the inner faces of supports 33—34% and are pro-
vided (Flig. 6) with plate stems, such as 236, pro-
vided on their outer ends with supports, such as
37, which carry rigidly fixed thereto a stop plate
38 notched at its upper edge to provide tongues
38’ which are disposed in register with cooperat-
ing slots 10’ formed in the lower edge of the table
10. An operating lever 39 (Fligs, b and 6) is rig-
idly secured to the shaft 32 and is provided with
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a forwardly extending arm 40 to which is attached
the ucper end of g helical tansion spring ¢ whose
Jower end is anchored to a pin 2 extending down-
wardly from and adjustably secured to the plate
20. The lever 39 carries an oppositely extending
engageable portion 43 (Fig. 6) engageable by the
rounded face of a screw 44 which is adjustably
mounted in a block 48 (Fig. 5) carried by the
movable fead arm to he more particularly referred
to following. It will be seen from Fig. 6 that the
tension spring 4! normally holds the stop plate
38 in raised position to prevent the stacks S from
moving downwardly beyond the edge of the run-
way (8, and that upon engagement of the arm 43
by the screw 44 the shaft 32 is rotated so as fo
move the stop plate 38 to its inactive position,
indicated in brcken lines.

Referring more particularly to Iigs. 1 and 6:
the block 45, which carries the screw 44 for oper-
ative engagement with the lever end 48, is rigidly
secured to a feed arm designated in general as
A48. The feed arm 46 comprises an arm member
47 extending substant’ally parallel to the lower
edge of the runway or table 18 and carrying rig-
idly secured thereto a plurality of carrier fingers,
such as 48, spacad apart along the member 4% so
as to fall in register with the slots 18’, on the cut~
side of the stop plate 88, and of such width as to
fit freely therein. The fingers 48 are providad
with arcuate concave upper surfaces to conform
with the gensrally cylindriecal stack S periphery,
so that sa‘d stack may be cradled therein. The
inner end of the mamber 47 is rigidly secured to
a supporting hub £9—the members 43, 48 and 47
preferably being made of aluminum for lig? 2SS,
The hub 48 is keyed or otherwise securely fastened
to one end of a rack gear shaft 89 journaled in
kearing portions 51—52 formed integrally with a
rack slide bracket designated in general asz 53
surported on and rigidly secured to plate 28. The
outer end of shaft 58 carries rigidly secured
thereto, as by 2 pin 54, a feed arm limit stop 55.
Fixed arms 55--87 are provided on the bracket
83 and carry adjustably secured therein, respec-
tively, stop screws 58—358 (Fig. 4) for limiting
the retation of the sha’t 58, so as to adjust the
position of the fzed arm 46 in the vert'ecal and
horizontal positions desired at the respectively
opposite limits of its movement.

A pinion gear 8% (Figs. 6 and 4) is secured to
the shaft 59, as by means of a pin 81, and is in
driven mesh with a gear rack 62 which is slidably
mounted in a guideway formed in the bracket 53.
Slide plates, such as 63—54, (see also Fig. 2) are
disposed over the rack 62 and are secursd to the
bracket 52 to form therewith an enclosed gnide
for the rack 82. Preferably the cover guard 85 is
provided to enclose the pin‘on gear 89 and is fixed
in position, as by being secured to the slide plates
63—84. Tt will thus be seen that uron reciproca-
tion of the r 32 the gear 68 is caused to rotate
and the feed arm 4§ is caused to be moved in a
vertical plane throughout its cycle of operation,
1 e, from a horizontal pos'tion (Figs. 1, 3 and 5)
where it receives a stack S to g vertical position
(as shown in ¥igs. 2, 4 and 8) where it delivers
said stack to a dispenser for dispensing individual
conta’ners. Such a dispenser is indicated in
broken lines in Fig. 2 as 6§ and may be of any
suitable type, preferably of the well known screw
or worm feed type which upon each actuation
cycle separates and delivers the lowermost cup of
a stack and returns to a condition to deliver the
next succeeding cup; such actuation for example
being effected by reciprocation of an engageable
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handle, such as 87. In the present environment
of the invention the handle 8T being engaged
by a member which is reciprocated in predeter-
mined time relation. In order that the individual
container dispenser 88 will be continuously sup-
plied with containers it is desirable that the stack
feeder supply a fresh stack of containers to the
dispenser before the previously fed stack is com-
pletely dispensed and, accordingly, when a fresh
stack is supplied the dispenser will still contain
a predetermined number of containers to which
the full stack has been reduced. In order to deter-
mine when this predetermined extent of stack
depletion in the dispenser has been resached g
feeler finger is employed in the manner well
known in the art. Such a feeler finger is indi-
cated in Fig. 2 as 68 and forms a part of a suit-

ble electrical swilch designated as 88 As is
well knocwn to those skilled in this art feeler fin-
gers, such as 68, are n the path ¢f move~
ment of the confainers, as C, in the stack in
such manner thst when
feeler finger is engaged by the outer diameter of
the containers the switch is in inactive position
and when the containers have passed vertically
downwardly below the feeler finger 88 the sw'tch
is activated, i. e., an clzctrical circuit through the
switch is closed. Suech electrical circuit is utilized
in the present erahodiment to actuate the mech-
anism for controlling the rec'procation of the
rack bar 82 in a manner to be more particularly
pointed out harei The vertical position of
the dispenser €8 should therefore be disposed
below the pilane occupied by the lower end of a
stack as it is fed intoc vertical axial alisnment
with the dispenser. In Fig. 4 the vertical position
of the dispenser 87 is indicated in broken outline
from which it will be s=en that it is disposed an
appreciakle distance below the lowermost finger
48 of the feed arm £3. The feeler finger 88 is so
pesitioned vertically that at the time that it is
passed by the uppermost cup of a2 diminished
stack in the dispenser the upper extremity of said
cup is disposed 2t or about a horizontal plane das-
ignated A—A (¥Fiz. 4). This plane being verti-
cally pos‘tionad glightly bslow the upper edge of
a guide plate 78 which is rigidly secured to and
supported from a forwardly extended portion of
the runway 2. The guide plate 78 is provided
with a substantially vertical lower portion in
alisnment with the guide rail 22 and preferakly
extend'ng upwardly to a point opposite the cen-
ter of the shaft 58 and gradually curving upwargly
and outwardly, preferably alonz an arc defined
by a radius having its center on the axis of the
shaft 52 so as to provide an inclined rising plate
along which the bottom of a stack S is guided to
a position above ths plane A—A. In order to
assure vertical alignment cf a stack S along the
dispensing ax’s a dispenser guide is provided com-
prising vertically extending rods, such as 1 (Figs.
3 and 4), secured to and carried by 5 semi-cireular
bracket 72 fixed to and supported by s vertically
extending support 2 secured at its lower end to
a bracket 74 which rests upon and is secured to
the runway supporting strip 8, as by means of a
screw 18 which preferably engages a slot 16 in
the bracket 74 to provide for adjustment. Pref-
erably a vertical guard plate 77 (Figs. 1, 3 and 5)
is disposed over the lower margin of the table {0
above the path of stacks S and substantially par-
allel and adjacent to the path of movement of
the feeder arm 48. The guard 77 being supported
at one end on the face of the dispenser guide
member 78 and on the other end by a bracket 78
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corresponding to the bracket 74 and similarly’

mounted opposite thereto on the other end of
the member 15, (Figs. 1 and 3). The guard .17
preferably is a sheet of transparent. plastic such
as “Vinylite.”

Actuating means

In the present embodiment the gear rack 62
(Figs. 1 and 2) is reciprocated by a pneumatic
motor 19, preferably of the double acting bellows
type actuated by compressed air and having a pis-
ton 88 whose outer end is securely fastened to the
gear rack 52. Introduction of air pressure into
the motor 18 at each operating cycle causing the
piston 89 to be moved to the right on the power
stroke to thereby rotate the pinion gear §0 in an
anti-clockwise direction, which in turn moves the
feed arm 4§ from its horizontal receiving position
to its vertical delivering position; and then caus-
ing the piston 80 and the gear rack 62 and feed

arm to be returned to their initial position. The *

air pressure is supplied to the motor from any
suitable source (not shown) and its introduction
into the motor is controlled by a suitable valve
actuated by an electrical solenoid energized by
an electrical circuit under the control of the elec-
trical switch £9, all of which control mechanism
being well known in the art is not shown on the
annexed drawings.

Operation

Referring more particularly to Fig. 5b: it will
be seen that with the feed arm 46 in the horizon-
tal or receiving position adjacent the lower feed
edge of the runway i@ the foremost stack S has
moved from the table 18 onto the feed fingers 48,
at which time the stop plate 38 is depressed.to
its lower inactive position by means of -the pres-
sure exerted on the arm end 43 (Fig. 6, dotted
position). As the feed arm 46 commences to
move upwardly the feed plate 88 is moved to the
solid line position of Fig. 6 serving to prevent the
next succeeding stack S from passing off the lower
edge of the runway {8. When the feed .arm €6
continues its upward movement the inner end of
the stack is guided upwardly and over the rising
plate 10 (Figs. 3 and 4) and the stack is moved
across the upper edge of plate 710 and into vertical
alienment with the dispenser axis B—B, such
alignment being assured by the dispenser guide
rods Tl. As soon as the stack has been delivered
to the dispenser axis the feed arm moves back to
its horizontal or receiving position, the stop plate
38 is depressed to thereby permit the next stack
to pass from the runway (0 onto the feed arm 46
and the mechanism is ready for the start of the
next cycle, the commencement of which is deter-
mined by the feeder finger 68.

Having thus described my invention with par-
ticularity with reference to its preferred form, it
will be obvious to those skilled in the art, after
understanding my invention, that other changes
and modifications may be made therein without
departing from the spirit and scope of my inven-
tion, and T aim in the appended claims to cover
such changes and modifications as are within the
scope of the invention.

What I claim is:

1. In combination with a dispenser having an
upwardly disposed intake throat and a vertical
axis for delivering from' a stack of nested con-
tainers individual containers.in a vertical direc-
tion, mechanism for feeding said nested stacks of
containers to said: dispenser comprising a stack
feeder having an inner end adjacent to but offset
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from said dispenser-and supported for movement
in a substantially vertical plane passing through
the axis of said dispenser, actuating mechanism
for moving said feeder from g horizontal receiv-
ing position to g vertical delivering position, a
conveyor for delivering successive stacks in a
substantially horizontal position to said. feeder,
and an inclined rising plate guide extending from
adjacent the inner end of said feeder when in
horizontal positicn upwardly and toward said dis-
penser and terminating in a plane above said dis-
penser intake throat.

2. In combination with a dispenser having a
vertical axis for delivering from a stack of nested
containers individual containers in a vertical di-
rection, mechanism for feeding sdid nested
stacks of containers to said dispenser comprising
a stack feeder having an inner end adjacent to
but offset from said dispenser and supported for
movement in a direction substantially parallel to
a vertical plane passing through the axis of said
dispenser, actuating mechanism for moving said
feeder -from a horizontal receiving position to a
vertical delivering position, and a conveyor for
delivering successive of said stacks in a substan-
tially horizontal position to said feeder, said con~
veyor comprising an inclined runway for holding
a plurality of said stacks of nested containers
and guiding them to a lower edge, the lower edge
of said table being disposed in delivering align-
ment with said feeder when the latter is in its
receiving position.

3. In combination with a dispenser having a
vertical axis for delivering from a stack of nested
containers individual containers in a vertical di-
rection, mechanism for feeding said nested stacks
of containers to said dispenser comprising a stack
feeder having an inner end adjacent to but offset
from said dispenser and supported for movement
in a plane substantially parallel to a vertical
plane passing through the axis of said dispenser,
said feeder comprising an elongated arm having
secured thereto g plurality of transversely ex-
tending fingers spaced apart longitudinally and

5 providing aligned arcuate upper faces serving to

cradle a said stack of nested receptacles, actuat-
ing mechanism for moving said feeder from a
horizontal receiving position to a vertical deliv-
ering position, a conveyor for delivering succes-

- sive of -said stacks in a substantially horizontal

position to said feeder, and an ineclined rising
plate guide -extending from adjacent the inner
end of said féeder when in horizontal position
upwardly and toward said dispenser and termi-

5 nating in a plane above the intake throat of said

" dispenser.

60

75

4. In combination with a dispenser having a
vertical axis for delivering from a stack of nested
containers individual containers in a vertical di-
rection, mechanism for feeding said stacks to said
dispenser comprising a stack feeder having an
inner end adjacent to but offset from said dis-
penser and supported for movement in a plane
substantially parallel to a vertical plane passing

through the axis of said dispenser, said feeder

comprising an elongated arm having secured
thereto a plurality of transversely extending fin-
gers spaced apart longitudinally and providing
aligned arcuate upper faces serving to cradle a
said stack of nested receptacles, actuating mech-
anism for moving said feeder from a horizontal
receiving position to a vertical delivering posi-
tion, and a conveyor for delivering successive of
said stacks in a substantially horizontal position
to said feeder, said conveyor comprising an in-
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clined runway for holding a plurality of said
stacks and guiding them to a lower edge, the
lower edge of said table being disposed in deliver-
ing alignment with said feeder when the latter
is in its receiving position. ’

5. In combination with a dispenser having a
vertical axis for delivering from a stack of nested
containers individual ceantainers in a vertical di-
rection, mechanism for feeding said stacks to said
dispenser comprising a stack feeder having an
inner end adjacent to but offset from said dis-
penser and supported for movement in a sub-
stantially vertical plane passing through the axis
of said dispenser, said feeder comprising an elon-
gated arm having a concave recsiving extension
serving to cradle a said stack of nssted recepta-
cles, actuating mechanism for moving said
feeder from a horizental recsiving position to
a vertical delivering position, a conveyor for de-
livering successive stacks in a substantially hori-
zontal position to said feeder, said conveyor com-
prising an inclined runway for holding = plural-
ity of said stacks and guiding them to a lower
edge, the lower edge of said table being disposed
in delivering alignment with said feeder when
the latter is in its receiving position, a stop plate
mounted for movement to respective active and
inactive positions into and ocut of the path of
movement of said stacks from the lower edge of
said runway to said feeder, and mechanism for
moving said stop plate in cooperative timed rela-~
tion to the feeder actuation.

6. In a device having a container dispenser
for feeding individual containers from a stack of
nested containers disposed along a vertical axis
with the lowermost end of said stack at the in-
take throat of said dispenser, a feeler finger dis-

posed in the path of movement of the rims of

containers of said stack a spaced distance above
said intake throat, an electrical control cireuit
under the influence of said feeler finger, the
combination with said dispenser of stack feeding
mechanism comprising a runway provided with
guide means for delivering successive stacks in
a horizontal position at a feeder station with the
axis of said stack substantially coplanar with
said vertical dispenser axis, a stack feeder dis-
posed at said station to receive individual of
said stacks and pivotally mounted at its inner
end for angular movement about an axis sub-
stantially normal to said dispenser axis, o drive
train for moving said feeder from a horizontal
to a vertical position, and motive means for actu-
ating said drive train under control of said con-
trol circuit.

7. In a mechanism having a container dis-
penser for feeding individual containers from a
stack of nested containers disposed along a ver-
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tical axis with the lowermost end of said stack
at the intake throat of said dispenser, a feeler
finger disposed in the path of movement of the
rims of containers of said stack a spaced dis-
tance above said intake throat so as to be actu-
ated when a stack reaches a predetermined state
of depletion when its upper end reaches a pre-
determined horizontal plane, an electrical con-
trol circuit under the influence of said feeler
finger, the combination with said dispenser of
stack feeding mechanism comprising a runway
provided with guide means for delivering suc-
cessive stacks in a horizontal position at a feeder
station, a stack feeder disposed at said station to
receive individual of said stacks and pivotally
mounted at its inner end for angular movement
in a plane substantially parallel to a vertical
plane passing through said dispenser axis, a drive
train for moving said feeder from a horizontal
to a vertical position, motive means for actu-
ating said drive train under control of said con-
trol circuit, and a stack riser disposed in the
path of movement of the bottom of said stack
during its feeding movement for positioning the
bottom of said stack above said predetermined
horizontal plane, whereby said ctack may fall
in nested continuation on top of said depleted
stack in said dispenser.

8. Apparatus for successively feeding nested
stacks of containers to a predetermined verti-
cal axis of a cup dispenser with the stack bot-
tom disposed at a predetermined horizontal plane
comprising in combination a said dispenser, a
stack erector having an inner end pivotally
mounted adjacent to but offset from said axis
below said plane and supported for movement
in a plane substantially parallel to a vertical
plane passing through said axis, actuating mech-
anism for rnoving said erector from a horizontal
receiving position fo a substantially vertical de-
livering position in substantial alisnment with
said axis, a conveyor for delivering successive
stacks in a substantially horizontal position to
said erector, and an inclined rising plate guide
extending from adjacent the inner pivoted end
of said erector when in horizoatal position up-
wardly and toward said dispenser and terminat-
ing in spaced relation to said axis and in a plane
above said horizontal plane.

WILLIAM A. FERBER.
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