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1

This invention relates to apparatus for han-
dling pottery ware and, in particular, to appara-
tus for removing such ware piece-by-piece from
a conveyor and placing each piece upon & sup-
‘ported pile thereof.

After some of the operations in the manufac~
ture of pottery ware, suich as those of brushing or
glazing, it becomes necessary to pick up the ware
from the conveyor and gather it into piles so
that it may be carried to another station for a
subsequent operation. Customarily, this piling
has been by hand, this, however, being objec-
tionable since it is not only relatively expensive
in that it requires the full time of one or two
workers, but also, quite slow.

It is therefore an object of this invention to
provide automatically operating apparatus ca-
pable of rapidly removing pottery ware piece-
by-piece from a conveyor and placing each piece
on the bottom of a pile.

Another object is to provide such an appara-
tus which is simple, sturdy, relatively inexpensive
and which is capable of handling pottery ware of
different sizes and shapes.

tus in which the speed of the piling can be ad-
justed to coincide with the rate of travel of
$he conveyor from which the ware 1s to be
lifted.

Accordlhg to the invention, the appara,tus in- 2gp

cludes a pair of oppositely-disposed, horizontal
reciprocable arms each of which are provided
with a plurality of fingers that engage and sup-
port the pile of pottery ware. Below these arms

are supported a pair of oppositely-disposedr

frames each of which also is provide with a
plurality of fingers that, in operation,. engage
the bottom of a piece of pottery ware supported
by the conveyor and lift it up to the pile. These

frames are pivotally supported in a casing and 40

means are provided (1) for swinging the oppo-
sitely-disposed frames upwardly and toward each
other to lift the pottery ware to the bottom of
the pile supported by the first-named fingers and

to raise the thus augmented pile above these::

upper fingers and (2) for simultaneously mov-
ing the first-named fingers outwardly from their
supporting engagement with the pile; and -(3)
for thereafter moving the arms inwardly to pile-
engaging position and for swinging the frame
downwardly. Preferably, such frame and arm-
actuating means are a pair of oppositely-dis-
posed, pneumatically-reciprocating motors each
of which is connected to one of the pairs of arms.

Also, the frames include a flat plate on’ which-
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Jbring it up to the pile.

. . ;
the fingers .are mounted and the plate is con-
nected by a toggle-link mechanism-to the:cas-
ing. “In addition, the toggle-link mechanisms
each dre c¢onnected by a pivotal link ‘to-its ver=
tically "adjacent arm, this linkage being 'such
that, when the motors are rec1procated the de-
scribed piling actions ensue.:

The preferred embodiment of the 1nvent1on is
illustrated :in the ‘accompanying- drawingsof
which Fig. 1 is a plan view; Fig. 2 a section on
line IT-—II of Fig. 1; Fig. 3 a right-hand end eleva-
tion of the apparatus shown in Pig. 1;"Fig. 4
a perspective view of onhe of the lower finger-
holding frames and a portion of the toggle mech~
anism for actuating it; Fig. 5'a suitable valve
for controlling the reciprocations of the pneu-
matic motors, the valve being shown in a much
enlarged scale with respect to the motors; -and
Figs. 6 to 10 somewhat diagrammatic views 111us-
trating a cycle of a piling operation.

‘Referring to the drawings, the apparatus as
a whole is designed to pick up pieces of ‘pottery
ware such as a bowl {, from a traveling conveyor

-2 and place the ware in a supported pile-3. How-

ever, it should be pointed out:at this point that
the drawings merely illustrate one manner:in
which the apparatus can be used and that itis
equally. suitable for other uses.” Thus, for-in-
stance; instead -of picking up and piling ‘ware
that is being carried on belt conveyor 2,'it may
be desired to pile ware affer it has . undergone
certain fabricating steps on a rotary table, -and
the use of the word- “conveyor”:is intended..to
include “such other tables.. “Also, it is possible
that the ware may be handled in-an inverted
position, in which event it is intended that the

‘downwardly facing side of each piece be con-

sidered as its “bottom side.” . Purther, it will be .
recognized that the apparatus is suitable for-han-
dling other than “pottery ware,” and could, for
example, be ‘used to pile aluminum plates, or
such items as “setters” on which pottery ware
is carried when in a green state. -Consequently,
the term “pottery ware,” as used herein, should

-be given a sufficiently broad mterpretatmn to m-
-clude such other items.

As shown in Fig. 2, the pile is supported by

.oppositely-disposed, horizontally-extending - fin-

gers 4 and 4¢ and other, lower groups of fingers
5 and 5a¢ are provided to engage bowl .l .and
Each of these-groups
of fingers are linked, in a manner fto. be de-
scribed, to the pistons--of oppositely-disposed
pneumatic motors 6 and Ba, each of ‘which has
an upper and a lower cylinder.1, T¢-and 8, 8a¢ in
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which pistons 9, 8¢ and 10, I08a are reciprocated.
Each of the motors is mounted in a supporting
box-like casing I{ and fla and support for the
casing is provided by rigid beams 12 and {2a
(Figs. 1 and 3) which, in turn, are carried in
such a way that the groups of fingers that they
indirectly support can be moved up and down
or laterally toward and away from each other
to position them for handling pottery ware of
different sizes and shapes.

The principal support for the apparatus is
provided by & pedestal §3 and, to permit the
referred-to vertical adjustments of the fingers,
& shaft {4 (Fig. 3) .is telescopically mounted in
the pedestal, one side of the shaft being pro-
vided with rack teeth 15 which mesh with the
teeth of a pinion 16, rotatably secured to a hand-
wheel IT. The shaft, of course, is movable up
and down by rotating the handwheel and, rigidly
secured to its upper portion is a rack bar bear-
ing member 18 that is provided with a pair of
‘parallel, horizontal openings in-which are slid-
ably mounted & pair of rack bars {9 and 2i.
The support for these bars is provided by this
bearing member and also by enlarged portions 22
-and 22¢ (Fig. 1) of the two beam members 12
and f2¢ through which the bars project. With
such an arrangement, it is apparent that rota-
tion of handwheel 1T moves the whole finger-sup-
porting structure up or down, and, preferably,
an Index arm 23 (Fig. 2) is secured to the ped-
estal for the purpose of indicating to the oper-
-ator the particular height at which the appa-
ratus is set.

"The movement of the ﬁngers toward and away
-from each other is for the purpose of adjusting
their position to act on dinnerware of different
diameters and this adjustment is obtained by
-another pinion .and ‘rack bar arrangement.
Briefly, pinion 24 (Fig. 3) is-positioned centrally
between rack bars (9 and 21, and each of these
bars is secured to a separate one of enlarged
“beam portions 22 ‘and 22¢. In the apparatus
{Mtustrated in Fe. 1, rack bar 21 is intended to
be secured to the right-hand enlarged beam por-
tion 22, and the other rack bar 19 to:the left-
hand enlarged beam portion 22¢ so that when
-the ratchet wheel is rotated by means of any
suitable handwheel, the bars move in opposite
directions and carry the fingers:toward or away
from each other.

As mentioned above, each of the groups of
fingers are linked to the pneumatic driving
means so that reciprocation of the motors will
effect the necessary piling movements. Since
this ‘linkage is the same at both sides of the
- apparatus, its description will refer only to that
shown at the nght-hand side of Figs. 1 and 2.
As there seen, upper fingers 4 are carried in
lugs 26 extending downwardly from the inner
end of a laterally-extending arm 27, and are
s0 pivoted or hinged to these lugs that they can
be swung upwardly from the horizontal posi~
tion in which they are shown. Also, it is desir-
able to mount small, freely-rotatable wheels
28 in the outfer end of the fingers to avoid possi-
ble marking of the pottery ware, it being recog-
nized that such objectionable marking might
otherwise occur during piling after the ware
has been glazed. Preferably, these fingers are
detachably mounted so that any number or
shape of fingers may be substituted to best suit
the particular ware being piled.

“Arm 21 is formed of a top wall 29 and a pair
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plate 38.°

i 4
latter walls providing the necessary bearing space
for the linkage to be described. At the extreme
outer end of the arm the side walls mount a
transverse pivot pin 32 which is engaged by a
piston connecting rod 33 of upper piston 9. Also,
connected to pin 32 in a manner which will be
understood, is another vertically inclined link
34 which is adapted to pivot about another pivot
pin 36 borne in the side walls of box-like motor
casing {l. This pivotal link, also, is connected
at its lower end to a piston connecting rod 31
of lower piston {0. Ubpper and lower pistons §
and [0 are cup-like in shape and the connecting
rods are swingably mounted on pins carried in
the pistons, such swinging piston connecting
rods being necessary since, as the pistons re-
ciprocate, the arms to which they are linked swing
in an arc about fixed pin 36.

Lower fingers 5, as shown in Figs. 2 and 4, are
carried, as shown in Fig. 4, in lugs 38 secured to

-2 wide, flat plate 39 and are mounted in a fixed,

horizontally-extending -position. - Plate 39, in
turn, is so linked to finger-carrying arm 27 that
movement of that arm produces the desired pick-
ing up movement of the lower finger. This link~
preferably, is obtained through toggle
mechanism which includes (Fig. 2) a lower link
arm 41 mounted on a pin 42 supported in side
walls of the motor casing 1f and this lower
arm, in turn, is pivotally connected to a second
link arm 43 which is secured to the bottom of
The toggle is completed by a third
link arm 44, which, as best seen in Fig. 4, is
pivotally connected at one end to-a pin 45 car-
ried between a pair of finger-bearing lugs 38,
and at the other to another pivot pin 48 car-
ried in the side walls of casing {{. Finally, in
order that the motion of arm 27 be transmitted
to the toggle, a short link arm 49, Fig. 2, con-
nects finger bearing arm 271 to pivot pin 48.
As a consequence, it will be noted that, as the
pistons reciprocate, arm 271 moves toward or
away from the pile of ware and, in so doing,
causes the toggle link to pivot about its fixed
pivot pin 48 and finger-bearing plate 39 to swing
upwardly toward or away from the pile in the
deseribed manner. As will be appreciated, an

.advantage of the toggle arrangement is that it

keeps plate 39 and its fingers disposed in a hori-
zontal plane.

The pneumatic pressure for driving the pis-
tons is supplied through a control valve .50
which is constructed so as to supply the pres-
sure alternately to upper and lower cylinders 71,
Ta and 8, 8a.

The particular valve illustrated in Figs. 1
and 5 is one that has been simplified for purposes
of illustration, and it will be understood that
there are numerous types of commercial valves
which would serve the purpose just as well. Re-
ferring to Pig. 5, the valve includes a stem 51
mounted in a casing 52 which is provided with
a single inlet line 53 and a pair of exhaust lines
54 and 58 positioned on either side of the inlet.
Teading through the casing from the opposite
side of the inlet and exhaust are anothér pair
of pipes 51 and 58 which, a short distance from
the casing, divide and lead to cylinders at the
opposite sides of the apparatus, pipe 51 leading
to lower cylinders 8 and 8a and the other pipe
58 to the upper cylinders T and Ta. Were stem
51 is slidably mounted in the casing and re-
ciprocates in response to energization of sole-
noids 59 and 5% carried one at each end of

ot downwardly-extending side walls 3f, these T8 casing 52. Also, the valve stem is provided with
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valve seats 61 and 62 so spaced with respect to
the inlets and exhausts of the casing that the
pressure flows alternately through one or the
other of said conduits 57 and 58. Thus, in the
position in which the valve is shown in Fig. 5,
pressure will flow, as indicated by the arrows,
from inlet 53 through the central portion of cas-
-ing 52 and through conduit 58 to upper cylinders
"7 and Ta.” Simultaneously, lower cylinders 8
and 8¢ are being exhausted through the con-
duits indicated, this being through conduit 57,
the right-hand portion of casing 53 and through
exhaust §8. When the valve stem is reciprocated
to the right, the valve seats come to such a posi-
tion that the flow is opposite to that indicated in
Fig. 5. As has been stated, such a valve is well
known and should need no further detailed de-
seription.

The reciprocations of the valve stem are con-
trolled by a timing mechanism 66 (Fig. 1) which
is electrically connected to the solenoids and
which operates to alternately energize them.
Such timing mechanisms also are well known
commercially and should need no detailed de-
scription. -However, the use of such mechanism
is an important feature of the invention since
it permits the frequency of reciprocations of the

- finger-actuating pistons, and therefore, the lift-
ing of pieces of ware from a conveyor to a pile,
to be varied to suit the speed of the conveyor.

The operation of the apparatus is more or less
diagrammatically illustrated by Figs. 6 to 10.
In such an operation, it is first necessary to care-
fully synchronize the reciprocation-controlling
timing mechanism with the speed of travel of the
conveyor so that lower groups of fingers 5 and 5a¢
swing upwardly at the precise moment that a
piece of potteryware reaches the pick-up station.
The position of the fingers at this moment will
be that as shown in Fig. 2, in which these lower
fingers are about to make their first contact with

- bowl {. From this position, the bowl is raised to
. the position shown in Fig. 6 in which it is just
about to be brought into contact with the bot-
tom piece of the pile of ware supported by upper
fingers 4 and 4a. At this point, upper pistons
9 and 9 are being driven outwardly to move
upper fingers 4 and 4a¢ horizontally away from
the pile, but the upper fingers still engage and
support the pile. As the lower fingers continue
their upward and inward swing, the bowl comes
into contact with the upper fingers and, as
shown in Fig. 7, swings these hinged fingers up-
wardly. At the same time, these upper fingers
still are being moved outwardly and still contact
the bottom of the lowest piece of ware in the
pile. In Fig. 8 upver fingers 4, 4a are approach-
ing their extreme outer position and, having part-
ed contact with the pile, the sole pile-support is
provided by the lower fingers. Also, in Fig. 8,
the upper fingers are shown swung upwardly
which would be a position held only for an instant,
since they would immediately drop by sgravity
back to their normal horizontal position. In Fig.
9, the upper fingers are shown after they have
. so dropped back to position and it will be noted
that the pile has been carried upwardly by the
lower fingers to a height well above the hor1zonta1
plane of the upper fingers.

In Fig. 10, timing mechanism 68 has caused
control valve 59 to shift so that the reverse recip-
rocations to those above-described has com-
menced. The upper fingers are shown as having
been moved back inwardly to supporting contact
. with the pile, while the lower fingers are shown
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6

swinging downwardly and away-from the pile to-
ward the position in which they are shown in
Fig. 2. Tt will be understood that this cyecle
(movements progressively illustrated in Fig. 2 and
Figs. 6 to 10) is repeated until all of the pieces of
pottery ware on the conveyor have been raised.
From time to time, as the pile grows too large, it
may be necessary to remove part or all of it from
the apparatus, but such a manual operation is
far simpler and quicker than manually placing
each piece in a pile, which heretofore has been
the practice.

One advantage of the apparatus is, of course,
its speed of operation which allows all of the pot-
tery making operations to be speeded up and
therefore increases the output of pottery. How-
ever, it also is important to note that the speed
at which the two sets of fingers move is inde-
pendent of the rate, or frequency, of piston re-
ciprocations so that this frequency of reciproca~
tions can be varied to suit the speed of the con-
veyor on which the ware is being transported or,
in.other words, if it is desirable to run the con-
veyor at a low speed, the lower fingers still can
be moved rapidly in their arcuate direction and
the upper fingers in their horizontal direction
while the low conveyor speed can be compensated
for by lengthening the delay period between each
piling cycle. It is desirable to have rapidly mov-
ing fingers so that the possibility of ware being
dropped is reduced and so that there will be a
rapid pickup. The timing mechanism as well as
the linkage shown in the drawings, is adapted to
provide such a rapid movement, although it will
be understood that other suitable linkages could
be used. Another advantageous feature of the
apparatus lies in its adaptability for use in han-
dling various sizes and shapes of ware by making
the simple finger adjustments deseribed. Also,
the fingers being detachably mounted, other sizes
and shapes of fingers can be substituted as needed.

According to the provisions of the Patent
Statutes, I have explained the principle of my
invention and have illustrated and described
what I now consider to represent its best embodi-
ment. However; I desire to have it understood
that, within the scope of the appended claims, the
invention may be practiced otherwise than as
specifically illustrated and described.

I claim:

1. An apparatus for removing pottery ware
piece-by-piece from a conveyor and placing each
piece on the bottom of a pile thereof, comprising
a pair of horizontally-reciprocable arms each
provided with a plurality of fingers for normally
engaging the bottom piece of a pile of ware and.
for supporting the pile, a pair of oppositely-dis-
posed plates normally positioned below said arms,
each of said plates bearing a plurality of fingers
for engaging the bottom of a piece of ware sup-
ported by said conveyor, a horizontally-recipro-
cating motor.connected to each of said finger-car~
rying arms, a frame for supporting said arms and
plates, an arm and plate connecting pin mounted
in said frame between each vertically adjacent
arm and plate, a link connecting each of said arms
to each of said connecting pins, and other linkage
connecting each of said plates to each of said.
connecting pins, said plates being swingably car-
ried by said supporting frame and said swinging
movement being effected by the horizontal recip-
rocations of the arms, the linkage between the
arms and the plates being such that reciproca-
tions of said motors (1) swing said plates up-
wardly and towards each other to lift a piece of
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ware to the bottom of the pile supported by said
first-named fingers and to raise the thus aug-
mented pile above said first-named fingers and
(2) move said first-named fingers outwardly from
supporting engagement with said pile, and (3)
thereafter move said arms inwardly to pile-en-
gaging position and swing said plates down-
wardly.

2. An apparatus for removing pottery ware
plece-by-piece from a conveyor and placing each
piece on the bottom of a pile thereof, comprising
a pair of horizontally-reciprocable arms each
provided with a plurality of fingers for normally
engaging the bottom piece of a pile of ware and
for supporting the pile, a pair of oppositely-
disposed plates normally positioned below said
arms, each of said plates bearing a plurality of
fingers for engaging the bottom of a piece of
ware supported by said conveyor, a horizontally-
reciprocating motor connected to each of said
finger-carrying arms, a frame for supporting said
arms and plates, an arm and plate connecting
pin mounted in said frame, a link connecting
each of said arms to each of said connecting
pins, other linkage connecting each of said plates
to each of said connecting pins, said plates being
swingably carried by said supporting frame and
said swinging movement being effected by the
horizontal reciprocations of the arms, the linkage
between the arms and the plates being such that
reciprocations of said motors (1) swing said
plates upwardly and towards each other to lift
a piece of ware to the bottom of the pile support-
ed by said first-named fingers and to raise the
thus augmented pile above said first-named fin-
gers and (2) move said first-named fingers out-
wardly from supporting engagement with .said
pile, and (3) thereafter move said arms inwardly
to pile-engaging position and swing said plates
downwardly, and timing mechanism for con-
trolling the frequency of the motor reciproca-
tions.

3. Apparatus for removing pottery ware piece-
by-piece from a conveyor and placing each piece
on the bottom of a pile thereof, comprising a pair
of oppositely-disposed horizontally-reciprocable
arms each carrying a plurality of horizontally-
projecting fingers for normally engaging the
bottom piece of a pile of pottery ware and for
supporting the pile, a pair of oppositely-disposed
plates normally positioned below said arms each
of said plates bearing a plurality of fingers for
engaging the bottom of a piece of pottery ware
supported by said conveyor, a horizontally-
reciprocating motor connected to each of said
finger-carrying arms, a frame for supporting said
arms and plates, an arm and plate connecting
pin mounted in said frame between each vertical-
ly adjacent arm and plate, toggle link mechanism
supported by said frame and connecting each of
said plates to each of said connecting pins, and
a pivotal link connecting each of said arms fto
each of said connecting pins, said plates being
swingably carried by said supporting frame and
said swinging movement being effected by the
horizontal reciprocations of the arms, the linkage
"-between the arms and the plates being such that
reciprocations of said motors (1) swing said
plates upwardly and towards each other to lift
a piece of ware to the bottom of the pile support-
ed by said first-named fingers and to raise the
thus augmented pile above said first-named fin~-
gers and (2) move said first-named fingers out-
wardly from supporting engagement with said
pile, and (3) thereafter move said arms inwardly
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to pile-engaging position and swing said plates
downwardly.

4.- Apparatus for removing potiery ware piece-
by-piece from a conveyor and placing each piece
on the bottom of a pile thereof, comprising
a pair of oppositely-disposed horizontally-
reciprocable arms each carrying a plurality of
horizontally-projecting fingers for normally en~
gaging the bottom piece of a pile of pottery ware
and for supporting the pile, a pair of oppositely-
disposed plates normally positioned below. sald
arms each of said plates bearing a plurality of
fingers for engaging the bottom of a piece of
pottery ware supported by said conveyor, a
horizontally-reciprocating motor connected to
each of said finger-carrying arms, a frame for
supporting said arms and plates, an arm and
plate connecting pin mounted in said frame be-
tween each vertically adjacent arm and plate,
togele link mechanism supported by said frame
and connecting each of said plates to each of said
connecting pins, and a pivotal link connecting
each of said arms to each of said connecting
pins, said plates being swingably carried by said
supporting frame and said swinging movement
being effected by the horizontal reciprocations of
the arms, the linkage between the arms and the
plates being such that reciprocations of said mo-
tors (1) swing said plates upwardly and towards
each other to lift a piece of ware to the bottom
of the pile supported by said first-named fingers
and to raise the thus augmented pile above said
first-named fingers and (2) move said first-
named fingers outwardly from supporting en-
gagement with said pile, and (3) thereafter move
said arms inwardly to pile-engaging position and
swing said plates downwardly, and timing mech-
anism for controlling the frequency of the motor
reciprocations.

5. Apparatus for removing pottery ware piece-
by-~piece from a conveyor and placing each piece
on the bottom of a pile thereof, comprising a pair
of oppositely-disposed horizontally reciprocable
arms each carrying a plurality of horizontally-
projecting fingers for normally engaging the
bottom piece of a pile of pottery ware and for
supporting the pile, said fingers being pivotally
carried on a horizontal axis so as to be swing-
able upwardly, a pair of oppositely~disposed
plates normally positioned below said arms each
of said plates bearing a plurality of fingers for
engaging the bottom of a piece of pottery ware
supported by said conveyor, a horizontally-
reciprocating motor connected to each of said
finger-carrying arms, a frame for supporting said
arms and plates, an arm and plate connecting
pin mounted in said frame between each verti-
cally adjacent arm and plate, toggle link mecha-
nism supported by said frame and connecting
each of said plates to each of said connecting
pins, and a pivotal link connecting each of said
arms to each of said connecting pins, said plates
being swingably carried by said supporting frame
and said swinging movement being effected by
the horizontal reciprocations of the arms, the
linkage between the arms and the plates being
such that reciprocations of said motors (1) swing
said plates upwardly and towards each other to
lift a piece of ware to the bottom of the pile sup-
ported by said first-named fingers and to raise
the thus augmented pile above said first-named
fingers and (2) move said first-named fingers
outwardly from supporting engagement with said
pile, and (3) thereafter move said arms inward-
1y to pile-engaging position and swing said plates
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downwardly, and timing mechanism for control-
ling the frequency of the motor reciprocations.

6. An apparatus for removing ware piece-by-
piece from a conveyor and placing each piece
on the bottom of a pile thereof, comprising a
pair of oppositely-disposed horizontally-recipro-
cable arms each provided with a plurality of
fingers for engaging the bottom piece of a pile
of ware and for supporting the pile, a pair of
oppositely-disposed plates normally disposed be-

10

low said arms, a frame supporting each of said -

plates for vertical swingable movement toward
and away from said ware, a plurality of fingers
carried by each plate in position to engage op-
posite bottom edges of said ware upon said up-
ward swing of the plates, a pair of oppositely-
disposed horizontally reciprocating motors each
connected to one of said pairs of arms, linkage
pivotally connecting each plate to its vertical
adjacent arm, said linkage being such that re-
ciprocations of said motors (1) swing said plates
upwardly and towards each other to lift a piece
of ware to the bottom of the pile supported by
said first-named fingers and to raise the thus
augmented pile above said first-named fingers
and (2) concurrently move said first-named
fingers outwardly from supporting engagement
with said pile, and (3) thereafter move said
arms inwardly to pile-engaging position and con-
currently swing said plates downwardly, and
timing mechanism for controlling the frequency
of said motor reciprocations.

7. An apparatus for removing ware piece-by-
piece from g conveyor and placing each piece
on the bottom of a pile thereof, comprising a
pair of oppositely-disposed horizontally-recipro-
cable arms each provided with a plurality of
fingers for engaging the bottom piece of a pile
of ware and for supporting the pile, said fingers
being. pivotally carried on a horizontal axis so
as to be swingable upwardly, a pair of oppositely-
disposed plates normally disposed below said
arms, a frame supporting each of said plates for
vertical swingable movement toward and away
from said ware, a plurality of fingers carried by
each plate in position to engage opposite bottom
edges of said ware upon said upward swing of
the plates, a pair of oppositely-disposed hori-
zontally reciprocating motors each connected to
one of said pairs of arms, and linkage pivotally
connecting each plate to its verfical adjacent
arm, said linkage being such that reciprocations
of said motors (1) swing said plates upwardly
and towards each other to lift a piece of ware
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to the bottom of the pile supported by said first-
named fingers and to raise the thus augmented
pile above said first-named fingers and (2) con-
currently move said first-named fingers outward-
ly from supporting engagement with said pile,
and (3) thereafter move said arms inwardly to
pile-engaging position and concurrently swing
said plates downwardly.

8. An apparatus for removing ware piece-by-
piece from a conveyor and placing each piece
on the bottom of a pile thereof, comprising a
pair of oppositely-disposed horizontally recipro-
cable arms each provided with a plurality of
fingers for engaging the bottom piece of a pile
of ware and for supporting the pile, said fingers
being pivotally carried on a horizontal axis so
as to be swingable upwardly, a pair of oppositely-
disposed plates normally disposed below said
arms, a frame supporting each of said plates for
vertical swingable movement toward and away
from said ware, a plurality of fingers carried by
each plate in position to engage opposite bot-
tom edges of said ware upon said upward swing
of the plates, a pair of oppositely-disposed hori-
zontally reciprocating motors each connected to
one of said pairs of arms, linkage pivotally con-
necting each plate to its vertical adjacent arm,
said linkage being such that reciprocations of
said motors (1) swing said plates upwardly and
towards each other to lift a piece of ware to the
bottom of the pile supported by said first-named
fingers and to raise the thus augmented pile
above said first-named fingers and (2) concur-
rently move said first~-named fingers outwardly
from supporting engagement with said pile, and
(3) thereafter move said arms inwardly to pile-
engaging position and concurrently swing said
plates downwardly, and timing mechanism for
controlling the frequency of said motor recipro-
cations.

JOHN C. BONGIOVANNI.
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