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This invention relates to boﬁ: stacking and con- ‘ .

veying mechanism.

At the present time, it is customary in ware-~
houses after a box has been packed with fruit, or
other objects, but for the present assuming fruit,
to stack the boxes one upon the other to a given
height and thereafter to move the stack to
selected locations within the warehouse for fur-
ther distribution.

An object of the present inventiorn is to me-
chanically stack the boxes to any predetermined
height, and thereafter, through suitable convey-
ing means, to move the stacked boxes to any given

-location.

Another object is the provision of mechanism
adapted to stack boxes wherein boxes are sequen-
tially placed upon a conveyor and fed by said
conveyor into stacking mechanism, whereby the
boxes are stacked one upon the other for any
selected number, and after a stacking of the
Selected number, to move said boxes by suitable
mechanism, automatically functioning, to any
designated location.

Another object is the provision of suitable
conveying mechanism adapted to feed boxes to
a stacking mechanism, and after proper stack-
ing, to provide further mechanism which carries
said boxes from the stacking mechanism, so that

the sequence of conveying and stacking is carried -

on at & rapid rate.

Another object is the provision of mechanism
which is simple in character, with the number of
working parts reduced to a minimum, which is
capable of operating rapidly, and which stack-

ing of boxes or similar objects to & given height -

or number is accomplished without the already
-stacked boxes dropping during stacking, which
might result in injury to any object or objects
within the boxes.

With respect to the last named object, it may
be stated that fruit, as a rule, is closely packed
within its boxes, and if the boxes are roughly
handled, the surface of the fruit is often injured,
with the result that rot takes place or the fruit is
rendered unsalable on the market. It, there-
fore, is essential in any type of box stacking
mechanism, and constifutes an object of the
present invention, to provide stacking mecha-
nism which produces minimum jar during a
stacking operation of one box upon the other.
It is likewise essential that after the boxes have
been stacked, that they be lowered to the con-
veying mechanism with a minimum of jar, and
for the reasons stated.

In the simplest embodiment of my invention,

I provide a suitable conveyor termed a feeding -
conveyor, upon which may be placed bhoxes

" which have been filled with various commodities
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say, for instance, oranges. This feeding con-~
veyor will deliver the boxes filled with fruit to
the stacking mechanism in such a manner that
the boxes are sequentially stacked as they are
fed by the conveyor. After a given stack height
has been reached, the stacking mechanism be-
comes inoperative, and a secondary conveying
system will then move the stacked boxzes from
the stacking mechanism for further distribution.

In the machine, I have provided suitable
means whereby improper feeding of the hoxes to
the stacking mechanism is effectively prevented
so that the mechanism functions efficiently and-
properly at all times.

Other objects of the mventlon conmst 1n a
box stacking mechanism which is inexpensive in
cost of manufacture, and capable of producing

. superior results.
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With the aforesaid objects in view, the inven-
tion consists in the novel and useful provision,
formation, construction, associstion and. rela-
tive arrangement of parfs, members, and fea-
tures, all as shown in a certain embodiment in .
the accompanying drawings, described generally,
and more particularly pointed out in the claims.

In the drawings:

Figure 1 is a plan view of the improved stack-
ing and conveying mechanism,

Figure 2 is a fragmentary plan view of certam
features of the invention shown in a changed
relationship from that of Figure 1,

Figure 3 is a rear elevation of the J.mproved
box stacking and conveying mechanism, -

Figure 4 is a rear elevation of the box stacking
and conveying mechanism, and looking in the
direction of the arrow 4 of Figure 1, :

Figure 5 is a sectional wview on the line 5—5 of
Figure 1,

Figure 6 is a fragmentary vertical sectional _
view, similar to that of Figure 5, but showing
certain parts in a changed relationship from
that of Figure 5,

Figure 7 is a side elevation, partially in vertical
section, on the line 7—7 of Figure 3,

" Figure 8 is & sectional view on the line 8—8 of
Figure 5, and on an enlarged scale of said figure,

Figure 9 diagrammatically illustrates a wiring
diagram for controlling motor operation for the
box stacking and conveying mechanism,

Figure 10 is a fragmentary, transverse sectional

and plan view of g modified form of the conveying
mechanism, :
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Figure 11 is a sectional view on the line {I—{1
of Figure 10,

Pigure 12 is a modified form of a member of the
elevating mechanism, and, :

Figure 13 is a fragmentary sectional view on the
line {3—I13 of Figure 12.

Referring now with particularity to the draw-
ings, and as a brief statement of the invention,

I provide suitable feeding mechanism whereby

boxes which have been filled with some com-
modity, say oranges, are directed to a stacking
trough. Af the stacking trough, I provide an
elevator which receives a box, elevates the box to
& glven position, whereupon suitable means holds
the box elevated, the elevator descending to its
initial position and another box may be received
thereon, again raised to contact the already ele-
vated box within the stacking trough, and the
first and second boxes are then held elevated, the
elevator again descending to a lIower level, and
so on, until a given number of boxes have been
stacked one upon the other in the trough.

10
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While any number of boxes may be stacked, still -

for convenience it is assumed, in the present in-
vention, that stacks of seven boxes are desired.
When the seventh box is to be elevated, suitable
mechanism which contacts with the uppermost

25

box of the stack is operated, upon elevation of -

the last box, to-wit, the seventh. This mecha- -

nism is so timed with relation to the elevation of
the seventh box that practically no jar occurs
when the seventh box is brought into contact with
the elevated stack of six boxes. The arrangement
is such that the elevator will then descend with
the stack of seven hoxes, to. its lowermost level,
and at this time, the stack is deposited on a con-
veyor for convenience called the discharge con-
veyor, and which conveyor will move the stack to
a desired location. This desired location may be
. situated some distance from the mechanism just
described, say some place in a warehouse. The
discharge conveyor is so cons/tructéd and arranged
that a length of the same is normally below the
level of the top of the elevator during.all the time
that boxes are being stacked and until a desig-
‘nated number of boxes have been stacked, where-
upon through suitable mechanism, this discharge
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conveyor is elevated for contact with the lower- -

most box of the stack. ‘

" I have also provided on the feed conveyor suit-
able mechanism whereby boxes to be fed to the
elevator to be stacked in the trough are pre-
vented from bunching, or from an attempted feed-
ing to the elevator when the elevator is raised or
moving upwardly or downwardly. 'To this end,
T have provided two types of feed conveyors, one
of which is constantly in operation, and the other
of which operates depending upon the position of
a box to be fed to the elevator. A clutch arrange-
ment is provided, said clutch being operated by
suitable levers, whereby the clutch is either en-
gaged or disengaged, dependent upon the posi-
tion of the boxes upon the two feed conveyors.
1If, for instance, the elevator is in the act of mov-
ing upwardly to lift a box, the continuously run-
ning feed conveyor has the upper reach thereof
dropped below certain supporting rollers for the
box, whereby this feed conveyor does not move
the box. On the other hand, if two boxes are too
closely placed together upon the conveyors, then
through suitable lever arms adapted to contact
with the boxes, the clutch is disengaged, which

will stop movement of the intermittently oper-

ated feed conveyor, the continuously running con-
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veyor at all times being in operation to feed one
of the boxes onto the elevuior.

I have provided a novel arrangemcnt of
switches for controlling the operation of an clec-
tric motor, which motor in turn drives through
suitable mechanism for raising and lowering the
elevator. The arrangement is such that the ele-
vator will always assume a correct downward
position at all times, a feature of importance, as
any tendency of the elevator to lower and then
slightly raise again might change the timing
arrangement in such a manner as to directly
affect the discharge conveyor. In other words, the
discharge conveyor mechanism might not suffi-
ciently raise the same above the top surface of
the elevator so that a stack of boxes could be
moved from the stacking trough.

Further refinements of the invention consist in
suitable pneumatic means for assisting in lower-
ing of the elevator with the filled boxes stacked
thereon. : :

The device for initially feeding boxes, stack-
ing the same, and discharging the same after be-
ing properly stacked is designated as an entirety
by {; and said device may have its constituent
members, such as the feed conveyor designated
as an entirety as 2, the discharge conveyor desig-
nated as an entirety by 3, positioned relative to
stacking mechanism for the boxes, including an
elevator 4, arranged at or below floor level 5.
Thus, in the embodiment, boxes already on the
floor and packed with a commodity, may be
placed upon the feed conveyor 2 to be ushered
into the stacking mechanism and particularly
upon the elevator 4, raised by the elevator a se-
lected distance so as to sequentizlly build up a

‘pile or stack of boxes in substantial parallelism

within a stacking trough 6. As has been stated
in the brief outline of the invention, the boxes,
after being stacked to a given number, are moved
from the trough by the discharge conveyor 3 &t
the floor level 5, to a given designated location
in a warehouse,

The feeding conveyor 2 (see Figure 1) includes
in the present adaptation of the invention any
number of chalns, in the present instance two
pairs of substantially parallel and spaced apart
continuous chains, one of which pairs is adapted
to run continuously when the device as an en-
tirety is in operation and is designated as con-
tinuous feed conveyor T, and the second pair of
which may run intermittently or continuously,
dependent upon the proper feeding of boxes by

-both said feed conveyors, and designated as in-

termittent feed conveyor 8. The conveyor 8 has
spaced apart substantially parallel chains 9 and

- - 10 passed over sprockets 11 and 2, the sprockets

60
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being mounted upon a shaft (3, the shaft being
carried in journals secured to angle type, sub-
stantially parallel and spaced-apart guide frame
members 14 and 15, which may rest upon the
These guide frame members are braced
and held in substantial parallelism in any suit-
able manner, such as by cross brace pieces, of
which there may be a plurality and here desig-
nated as 16.

Secured to the shaft 13 is a clutch {1. The
clutch is in two parts 18 and 19. 'The part 18
constifutes a drum having secured thereto a
sprocket 20. This sprocket is adapted to be
driven, as hereinafter described. Within  the
drum is a split brake shoe 21. A cross piece 22
is secured to the shaft #3 and to the brake shoe,
to the end that when the brake shoe is in en-
gagement with the inner surface of the drum
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and the drum is being rotated, the shaft 13 will
be rotated. To expand the brake shoe into drum
engagement, a lever 23 is adapted for engage-
ment with the eam surface 24, of member 19 to
rock the same and expand the split brake shoe
into drum engagement when the member 19 is in
the position shown in Figure 1. The member 19
floats upon the shaft (3 anrd is normally urged
into lever engagement so that the shoe is ex-
panded against its drum by a spring 25. This
. spring is interposed between a collar 26, forming
a part of the member 19, and a stop washer 27
secured to the end of the shaft 3. When the
spring 25 is compressed, as shown in Figure 2,
the brake shoe is out of engagement with the
inner surface of the drum, with the result that
the shaft {2 is not rotated, irrespective of rota-

10
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tion of the drum i8. No invention is claimed in

this clutch, per se, as it is of an ordinary type
readily purchasable upon the market.

The upper reaches or lengths of the feeding
conveyor chains 9 and 10 are preferably re-

ceived in channe! members 28 and 29, which act

- as supports for the chains while the: chains are
carrying a load. The length of the chains is im-
material and will, of course, depend upon the
number of boxes adapted to be loaded thereon
for movement toward the stacking mechanism. -

The continuously running feed conveyor in-
cludes, in the present instance, a pair of spaced
apart chains 30 and 3{, the chain 30 being in
substantial alignment with the chain 9, and the

chain 31'in alignment with the chain 10. An

idler shaft 32, received in suitable journals be-
neath the guide frame members (4 and 15 car-
ries thereon sprockets 33 and 34, over which the
chains are trained. A drive’ shaft 35 for the
chains 30 and 3{ is suitably journaled beneath
the frames (4 and {85, the shaft carrying thereon
sprockets 36 and 37, over which said chains 30
and 3{ are trained. One end of the shaft 35
carries a sprocket 38, this sprocket having a con-
tinuous chain 39 trained thereabout, the said
- chain in turn being trained about a second
sprocket 40 secured on a shaft of a suitable re-

duction gear, not illustrated, the gear in turn’

being driven by a motor 4f. This drive mecha-
nism is illustrated in Figure 4 as above the floor
line, and for clarity .of the views, the motor and
chain are not shown in the remaining drawings.
As is obvious, the motor may be placed at any
~other desired location. The upper reache$ of

20
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the chains 30 and 3! are adapted to be guided

‘as to movement and likewise held within guide
channels 42 and 43. Said guide channels at the

65

zones adjacent the sprocket wheels 33 and 38 .

are rockably mounted by providing lugs 44 for
each guide channel beneath the same and car-
ried upon a cross bar 45, the bar being secured
between the guide frames {4 and. (5. A pair of
cross braces 46 and 47 are interposed between
the guide channels and secured to the cross brace
47 is a depending lug 48, the lug in turn having
rockably secured thereto a link 48. Rockably
secured to the link and at one end thereof is a
lever 56.- This lever is secured to a boss 5§ car-
ried .on the shaft 35 between the sprockets 36
and 87 (see Figure 1). This lever is of extended
length and is adapted to be rocked relative to the
shaft 35, dependent upon movement of an ele-

vator for the stacking of the boxes, and as her.e-;

inafter more fully detailed. For the present, it
may be said that the lever when rocked; will
raise and/or lower the channel members 42 and
43, for instance to the posltion shown in Figure 5,

“ber- 5.

3

or to the position shown in Figure 6. It is in-
tended that the chain conveyors 30 and 31 should
be. trained loosely about the sprockets so that
the upper reach of said chains may assume the
position shown in Figure 5, or the position shown
in Figure 6. It is obvious that this would occur
for the reason that the ends of the channel
guides adjacent the idler sprockets are rocked
about cross bar 45 by the movement of the
link 49.

Interposed between guide channels 42 and 43
and ‘the guide frame members 18 and 15 are
means designated generally as 52, the said means
constituting a plurality of rollers §3, suitably
carried in frames 58. These frames are held by

"brackets 55 to the guide frames 14. and (8.

When the upper reach of each chain is in the
position shown in Figure 5, each chain is spated
slightly above the periphery of the rollers, but
when the link 49 has been actuated through
movement of the lever §0, the upper reach of
each chain is below the periphery of the rollers,
-&s shown in Figure 6.

The shaft 35 carries g sprocket at 56, and a
continuous chain is trained between 'this
sprocket and the sprocket 20 secured to the drum
18. 'As before stated, when the shaft 35 is being
driven, it is evident that the chains 30 and 31
will be continuously moved and that if the clutch
is engaged, that the chains 9 and (8 will likewise
be continuously moved. The intermittent move-
ment of the chains 9 and 10 will depend upon
operation .of the clutch through mechanism

. which constitutes a pair of bell cranks 57 and

58, fulcrumed to brackets 59 and 60, the brackets
in turn being secured to the guide frame mem-
One lever of each bell crank, to wit, the
levers 61 and 62, is adapted to be’ positioned so
as to overlie a reach of the conveyor chains (9
and 3{ or to be moved from such overlying posi-
tion, as illustrated in full ‘lines in Figure 2.

“The other levers 63 and 64 of the bell cranks are

secured to links 65 and 686, the links in turn being
secured to ends of a lever 61. The lever 67 is in-
termediately rockably trunnioned to the collar
26. When the levers 57 and 58 are moved to the
full line position of Figure 2, the lever 67 is in
the position shown in Figure 2, and the clutch
is disengaged.  The lever 58 may assume the po-
sition shown in Figure 1, with the lever 57 in the
full line positiod, or the lever 58 may assume the
dotted line position at 68, the. lever 57 being in
the full line position of Figure 2 and the clutch
will remain engaged. In other words, until both
levers are in the full line position of Figure 2,
the clutch is at all times engaged.  However,

. when the clutch is disengaged, it is evident that

80
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the conveyor chains 9 and 10 will not be moved,
wheress the conveyor chains 30 and 3! will be
continuously moved.

As hereinafter more fully detailed the exact
position for mounting the bell cranks will depend
upon. the length of the boxes to be moved by
sald conveyor chains.. Thus, in the showing of
Figure 2, we have two boxes, 89 and 70. As long
as the boxes are properly spaced and the elevator
mechanism, to be described, is not in operation,
the conveyor chains wiil move continuously.
However, if the elevator mechanism is in opera-
tion, the lever 50 will be rocked upwardly for one
end and downwardly where the link 49 connects
with the same to lower the guide channels 42 and
43, to permit the box 69 to rest upon the rollers
52. When this occurs, it is necessary that the.
box 16 not continue onto the chains 30 apd
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31, which conveyor chains are, of course, con-
tinuously moving. Hence, the bell crank B8 is
so positioned that the lever 62 will be rocked to
.the position shown in Figure Z by engaging the
side of the box 69. As the box 10 is following,
upon engagement with the lever 81, said lever
will be moved from the position of Figure 1 to
that shown in full lines in Figure 2, and in so
doing, will disengage the clutch, whereupon the
conveyor chains 9 and 10 will cease movement,
the box will now remain in the position shown
in PFlgure 2 until the elevator has assumed cor-
rect position for receiving the box 69, whereupon
the lever 50 will be rocked to move the link 49
and raise the channel guides in the upper reaches
of the conveyor chains 80 and 31 above the pe-
ripheries of the rollers 52, at which time the box
will move onto the elevator. When the lever 62
escapes from the rear edge of the box, the bell
crank will rotate and the clut¢h will again en-
gage, which will reestablish movement of the
conveyor chains 8 and 10, to thereby move the
box 10 onto the ¢ontinuously operating conveyor
chains 30 and 31. :

The guide frame members |4 and (5 are se-
cured to a framing structure, designated as an
entirety by T1. This framing structure includes
side uprights 72, 13, T8-and 15. Secured between
the side uprights are base framing members, des-
ignated generally as 16, and upper transverse

bracing members 11 and 18, respectively, extend-.

ing between the uprights 72 and T4, and uprights
18 and 15. Other bracing members are provided
intermediate the top. and. bottom transverse
- braces, as herelnafter set forth. The frame up-
rights extend above and below the floor line §,
as shown in the figures. )

The elevator 4 is so carried by the framing as
to lie in the path of the feeding conveyor so as
to receive and have boxes deposited thereon, and
likewise to raise the sald boxes within the stack-
ing trough §, the elevator to this end being dis-
posed to be received within said stacking trough.

The elevator & includes a bhase 19 reenforced
by plates 80 and 81, and side members 82 and 83,
with spaced-apart rollers 84, interposed between
sald side members. The rollers are transverse to
the path of movement of the feeding conveyor
chains 30 and 31 so that a box may be readily
received upon the ‘elevator. However, one of
the rollers has a braking device 85, which tends
to restrict rotation thereof. This braking device
includes an arm carrying a brake shoe bearing
against the periphery of the roller, and the roller
selected in the present instance is the one adja-
cent the last roller, that is to say, a roller re-
moved from the feeding conveyor. It isintended

that movement of the box upon the conveyor
while free to move upon the first two rollers,

nevertheless is restricted as to movement by the
next roller so as to retard movement of the box
as it finally positions itself upon the elevator.
Secured to the base 19 is an elongated tube
86 passed through & guide sleeve 87 positioned
adjacent the base of the elevator when the ele-
vator is in its lowermost position. This guide
" sleeve is suitably held in position by spaced pairs
of transverse bracing members 88, 89, 90 and 81,
secured by means of ‘angle pieces to front and
rear pairs of transverse brace members 92, 83,
94 and 95 (see Figure 7). The brace members
92 and 94 are held to the uprights 12 and 13 in
any suitable manner, and the brace members 93
and 95 are secured to the ‘uprights T4 and 176.

2,313,478
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thereto a collar 96 provided with a pair of dia-
metrically disposed arms 87 and 98, the ends of
which carry rollers 95 and 100. These rollers
are adapted to ride upon rails 101 and 102. The
rails are secured in substantial parallelism at
their upper ends to the members 94 and 99, and
at their lower ends to certain members of the
base framing 76, to wit, the members 103 and
104, When the tube of the elevator is adapted
to be moved by suitable means which is secured
to the collar, any tendency of the tube fto bind
within the guide sleeve 81 is prevented by the
roller contact with the rails. Thus, easy oper-
ation of the tube is assured.

“To ralse and lower the elevator 4, I have pro-
vided means designated as 105. This means in-
cludes & motor 108, which through the medium
of a reduction gear 107, is adapted to drive a
large gear wheel 108. This gear wheel has se-~
cured thereto one end of a chain {908, the oppo-
site end of the chain being secured to a lug 110
formed on the collar 96. The motor 106 may be
secured by a suitable mounting i1 attached to
the base framing 76. This motor has its shaft

5 driving reduction gearing within a housing 1i2,
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The lowermost end of the tube 86 has secured 78

with the gear 187 on one of the driven shafts.
The gear (08 has its shaft 113 suitably journaled
in blocks 114 and 1i4* secured to the uprights
132 and 240 of the framing. The end 115 of the
chain (09 carries a swiveled bolt 1i6, the bolt
being secured to a stud {17 journaled on & trun-
nion {18, this trunnion {18 being carried upon a
slide 119 received in ~ groove 120 of one of the
spokes of the gear. ‘The slide 119 is provided
with a pair of elongated slots, and bolts 121 and
i22 (Fig. 5) pass through the slots and through
openings in the spoke of the gear, whereby the
slide may be adjusted radially of the gear spoke.
The gear 108 carries an arcuate strap 123. A
switch, designated as an entirety by 124, is adapt-
ed to be actuated to open -the same when con-
tacting the arcuate strap. Said switch includes
a housing 125, and a rotatable wheel 126 secured
on the end of a switch arm in such a manner that
when the wheel is engaging the arcuate strap,
the arm is moved to open the switch, and when
the wheel is out of strap engagement to allow
the switch arm to close an electrical circuit. The
housing is carried on a bracket 127 secured to
the framing upright 132, It is to be noted that
when the elevator is in its lowest position, as
shown in Figure 5, that the roller 126 of the
siv:;tch is in engagement  with the arcuate strap

Substantially paralleling the tube 86 is means
128 for arresting downward movement of the ele-
vator. This means includes a cylinder 129, the

_ base of which is secured to a transverse framing

member (30. Within the cylinder is a piston
131, The piston arm {312 is, by means of a fit-
ting 132, secured to the plate 81 of the elevator.
Secured adjacent the base of the cylinder is an
air inlet valve 133 and-.an air outlet valve 134
(see Figure 8). The air inlet valve includes a
cap 135 in threaded engagement with a nipple
136, the cap being formed with an opening 131
with a spring-pressed ball, designated generally
-as 138, normally seated within the opening 37
and closing the same. The arrangement is such
that when the elevator moves upwardly to move
the piston upwardly within its cylinder, the spring
will allow the ball to open and air to enter
through the opening 137 of the cap and into the
cylinder. As the elevator commences its down-
ward movement, the spring-pressed ball wil] close
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passage through the opening {87 and outward
passage of alr from the cylinder is controlled by
the valve 136. In this connection, the cylinder
- is provided with & threaded nipple {38 having
connecied thereio the velve 134, The plug 140
- of the voive hias two bores 141 and 142 of differ-
ent disastars, The bore 181 of the plug is sub-
stenially uniform with the diameter of the bore

in tha valve body 145, When the plug is turned-

&% vight angiss, the bore 42 is o positioned that
el from the cylnder mush escepe through the
smel] dlameisr bore of the plug. The rate of
esgepe of the air from the cylinder determines
the eote of descent of the elevator. Until the
iash 20X of & zelecied number of boxes for & stack
has pesn recsived within the stacking trough 6,
tas glug is nob rotated ‘o position the bore 142
in axial sllgnment with the bore of the valve
bedy. Ths means for roiating the plug will be
hersinefier detalled, .

§ ing trough is adapted to be so posi-
72 to the elevaior that the elevator

geatral theveof, to the end thait 2 box fo be
ralsed Ly th ¢ within the stacking trough
IMAY 0 ¢ nezd by s2id trough, and thereby be
prevenied Jrom disiodgment or movement during
o stagt 2iion of the bozes. The stacking
trou » ¢ rear or back wall 144, and two
mid 28 apart in substential parallelism
foxal 4 s7ith the rear wall. These side

showa ot 183 and 188. The construc-
sieh that the side walls 148 and (46 are of

: Zhan the rear wall 144, end the rear
znds downwardly and rearwardly of
23 s2en In Flgure 7, wherein it will be

© 3218 wall in any suitakle manner, by
;, and which strap 148 is provided with

5
[}

'3 and 73 (see Figuve 4). Thus, the
back member of the trough is rigidly held in po-
sition to the framing, The sides 145 and 146 have
secured thereto clongated angle brackets 184, 55
and 138 (see Figures 3 and 5). The angle brack-
ets in furn are secured to the transverse bracing
members 77 and 78 in any appropriate manner,
such as by the bolt-nut arrangement shown (see
Higure 5. In Figure 7, it will be observed that
the angle bracket i58 is secured between the

ransverse frame members 17 and 78. Brace
merabers 1587 and (58 are secured to the sides,
for the purpose of giving rigidity to the stacking
trough. The sides 145 and 146 of the stacking
trough are relatively divergentiy bent to provide
wings {85 and 160. These wings act as guides to
assure proper entrance of the boxes within the
-stacking trough. For instance, if & box is not
compleiely cenfered upon the elevator and the
elevator is raised, one or the other of the guide
wings will confact an edge of the box and force
the box to center within the confines of the stack-
ing trough.

T have provided means adapted to maintain a
lowermost box of g stack, or & single box, at a
selected distance above the elevator when the ele-
vator is in its lowermost position, with the said
box or boxes confined by the three walls of the
stacking {rough. In particular, the said means
includes members adapted to be actuated by the
work to move the same from the path of move-
ment of 5 box resting upon the elevator during
upward movement thereof to permit said box to
pass beyond the confines of said means, and

%
thereafter to move beneath said work to engage
the work as the elevator again desconds to s
initial box receiving position. This sald meons

is arranged o cooperate with other mecheniga
which actuates said meang when the last bog o

. be stacked has been raised to & posiifon by the
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elevator to bring sald box info work engagement
with the remainder of the stacked boxres. AL that
time, the said means iz held open during descent
of the elevator with the stacked boxes thersen,
The said means includes a palr of memberg (66
end 188, cachh member ncluding & pair of armas
183 angd 184 (sse Figure 7), & portion of the arms
belng bent as chown at 165, with a shos 166 ez-
tending between ends of the bent poriion of each

peir of arms, the shos being provided with g fab

supporting fop. 187 and & palr of flange portions
188 and (69, the Sange porticn (168 overlylng the
parailel palr of nrmg, the oprosile end portions of
each palr of srms belng provided with lugs 176,
the lugs being keyed or otherwise gecured on &
shafh 171, the shall of which Iz carrvied in bearing
blocks 172 and 173, szonred to the frame uprighis
3 and 15, respectively. The other palr of arms
is seoured in the same mannsy §o the frams Up-
rights 72 and 74 (see Flsures 3 end 4. Thus,
the pair of arms is rockably mounted go &9 €0
swing Inwardly of the stacking ¢rough, which iz
to sy that the shos members may spproach each
other or swing spart. Wormally, the ghoe ends of
the arms are urged In one direction, thed I, in-
weardly of the stacking trough. However, the de-
gree of iInward movement is conirolied by notehed,
recessed or cus-oub portions (74 and 178 in the
back wall of the stecking trough. . These cub-guit
portions are sdapied to recelve the choe portions
of the arms (see Figures 3 t0 6, inclusive)., The
arms are urged into the cut-out rortions 174 and -
{78 $hrough the medium of springs, one of which
will be described, the other belng identicel. A
bolt 176 (Figurs 4) has colled thereabout 5 spring
177. This bolt is passed through an opening in
one of the legs of the upright member 72 and &
nut-washer arrongement 118 slidebly secures the
bolt to the leg, The opposite end of the bolt car-
ries & short-bracket (79 secured to the arm 154
and g nui-wagher arrangemens (88 for this end
of the bolt sscures the bracket, the boli and the -
spring in position. The spring is of the com-
Dpression type, and hence urges the arm (6§ to
swing sbout its pivot point so thet the shoe is
normeally received within the cul-out portion 76
of the back wall of the trough,

In order to stop movement of the box which is
directed onto the elevator when the elevator is
in its lowermost position, 2 stop plate (81 is
provided. This stop plate is secured by means
of upper and lower brackets to the member 160
and specifically to the parallel arm members. 188
and 168 thereof. Figure 6 illustrates movemens.

- that may occur when the member 164 Is rocked

65
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about its shaft (76, A switch 182 includes g cas-
ing secured to the plate 184, a switch actusting
portion comprising a wheel 183 projecting
through = slot in the plate {80, as shown at
f84 in Figures 1, 5 and 6. Movement of this:
wheel in one direction will close the switch con-
tacts 185 (sce Figure 9). The wheel is normally
urged In one divection, to wit, forwardly of the
front face or box engaging face of the piate
through the medium of a coil spring 188 (see
Figure 9). The arrangement is such that when
& box is received upon the elevator, the elevator
being in the position of Figure 5, the switch wheel
will be moved to close the contacts 185, which
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will complete an electrical circuit through an
iron core coil 187 and attract an armature 188
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-~ brace 148 and likewise through & further guide

of a switch to move two contact arms {89 and

.190 into engagement with contact points 191 and
192 and complete an electrical path through the
motor 106. The source of current supply is
through the lines 193 and 194, and the switch
arms 83 and (90 are connected thereto. The
switch 124 is normally “Off” due to the fact
that the roller 12§ is riding upon the top of the
arcuate strap 123, secured to the gear 108. The
switch arm 195, when the roller 126 escapes from

10

the arcuate strap 123, completes an electrical cir- -

cuit through contact {96. The arrangement is
such that contacts 185 remain closed while the
roller 126 is riding upon the arcuate strap, and at
or after the roller 126 escapes from the arcuate
strap to close contactbetween the arm 195 and the
contact point 196,the contacts 185 will 6pen. This
arrangement maintains the magnetic switch 181
in operation so that the motor 106 continues to
operate until the roller 126 again engages the
arcuate strap 123 and opens the switch {24, thus
stopping operation of the motor by breaking the
current path.

15
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fitting 218 secured to transverse bracing member

219 at the top of the rear wall of the stacking

trough. Further bracing members for the up-
per end of the trough are shown at 220 and 221

(see Figure 1), The collar 214 is provided with .
a stud 222, and a pair of links 223 and 224 have
ends thereof journdled on said stud, with' the
opposite -ends of. both said 'links provided with
elongated slots 225 and 226. Bolt members 227
and 228 secured to the members 16f and 162 are
passed through said elongated slots 225 and 226
so that certain actuation of the links will produce
movement of the members: 16f and 162. The
links are provided with .depending arms 229 and -

-230 and a coil spring 231 is secured to the outer
_ends of said arms. The arrangement is such that

when the parts are in the position shown in Fig-

ure 4, the spring is below the pivot point of the
links 223 and 224 with the collar 214. The slots
in the said links permit the members 161 and 162

. to swing a given degree about pivot points with-

25

I have provided means whereby when a g1ven' )

number of boxes have been stacked one upon
the other and received within the stacking trough
at a selected elevation therein, that upon the
further addition of a box to said stack, certain

means will be actuated to move the members 161 .

and 162 out of box engaging position and at the
same time bring into operative position the dis-
charge conveyor 3, so that when the elevator
with the stacked boxes thereon is lowered, the
discharge conveyor will remove said stack of
boxes to any given location, as selected. This
means for moving the members 161 and 162 out
of box engaging position and for actuating the
discharge conveyor, is designated as an entirety
by 181.

Means 197 includes two rods 198 and 199 joined
together by a coupling 200, the said coupling in-

cluding a tube 201 threadedly secured by means
202 to the threaded end of the rod 198 while the
rod 199 is received within the member 201 and
carries a head 203, between which head and end
204 of tube 200 and surrounding the said rod
199, is a coil spring 205. The back or rear wall
144 of the stacking trough is provided with a
centrally disposed longitudinal slot 206. Adapt-
ed to project through said slot is an arm 207
formed at one end with a fitting 208 whereby it
may be adjustably secured on the rod 199. That
portion of the arm which is received within the
stacking trough carries an angle member 209,
and this angle member is substantially at right
angles to the length of the rod 199 and in such
a position as to be in the path of any box re-
ceived within the stacking trough, when the box
stack reaches a predetermined height within said
trough. This angle member may be held to the
arm in any approved manner, such as by the nut
arrangement shown at 210.

The rod 198 passes through a guide fitting 211
secured to the member 155 and said rod 198 above

said fitting 211 is provided with an adjustable .

collar 212, which acts as a stop means upon en-
gagement with the fitting 211 to limit downward
movement of the rod 198. The rod 198 1s passed
through a further guide fitting 213 secured to
brace member 84. The rod 198 is provided with
collars 214, 215 and 216, adjustably secured
thereon. As shown in Figure 4, the rod 199 is
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out causing appreciable movement of said links.
In order to check downward movement of the
member 197, considered as an entirety, I have

provided the means shown at 232 comprising a

cylinder 233 rockably secured at one end by
means 234 to member 94. A piston is within said’
cylinder and a piston stem 235 is secured to the
collar-215. The usual air outlet, not shown, is

- provided for this particular cylinder so that air

may be allowed to enter the cylinder behind the
piston as the piston rises, and likewise to slowly
escape therefrom so that any dropping effect of
the member 197 as an entirety is cushioned.
‘When the toggle is in the un-made position as
shown in Fig. 4, the pivot 222 is below the center
of links 223 and 224 and the spring 231 pulling
on arms 229 and 230 tends to force the arms 161’
and 162 away from each other; but this tendency
is more than overcome by the combined actions
of springs I'l'l and the weight of angle member
209 and rods 198 and 199, When'the stack of
boxes . has reached a certain level within the
stacking trough, the further. elevation of a hox
will cause the uppermost box of the stack to con-
tact the member 209 and raise the same, which
will move the assembly comprising the rods 198
and 199 upwardly and likewise resiliently, due
to the coupling arrangement 200 and cause the
links to pass center and be held past center by
the spring 231, or in the dotted position shown
in Figure 6 at 236. This forms a true toggle and
when the parts are moved to this position, it is
evident that said links will forcibly separate the -
members (61 and 162, as shown in Figure 6, and
hold the said member separated. When the

. toggle is in this position, the spring 231 and
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passed through a guide fitting 21T secured b.to 75

springs 116 tend to force the arms t6l and 162
toward each other. The weight of rods 198 and
198 and angle member 209 is insufficient to over-
come this tendency and the toggle is thus held
in “made” position until released by means to be
presently described.  Furthermore, the piston
within the ecylinder 233 will be raised so as to
provide a pneumatic cushion when the rods 198
and 199 again move downwardly. The collar 218
is forcibly moved upwardly during the stacking
of the last box within the trough and this move-
ment is such as to actuate certain members to

‘be. presently described, to bring into operative

position the discharge conveyor 3, to the end that
the stack of boxes, when lowered by the elevator,
will rest upon the said conveyor and be moved
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from the elevator to & selected location away
from the stacking mechanism,
Secured between. the uprights 12 and 78 is &

" transverse bracing member 287, one gnd of which

- 838 by blocks 288 and 281,

extends beyond upright 73. A like trangverse
- bracing member 238 extends between uprights
.78 and 76,

Uprights 282 and 248 are provided
for supporting the outer ends of said members
287 end 238, and these particular uprighis ex-
tend to the supporting base snd are secured to
an angle piece 241 (see Figures 1 and 7). Algo
zecured between uprights 74, 72 and 239 is 2 base
piece 243, and between the uprights 73, 74 snd
289 is o base piece 243,

The discharge coaveyor & includes & pair 02
continucus cheins 249 and 245 passed around
gprockets 2488 and 247, These sprockets  are
mounted upon trunnions 248 and 248, the trun-
mions in turn being held to the members 287 and
Further sprockets
(pot shown) are provided outward from the
stacking mechanism and around which the con-
veyor chalns 244 and 245 are passed. Secured

to the uprights 74 and 75 are beering blocks 252 .

and 268, and extending thercketween is o shaflt
384, A pair of arms 285 and 286 are keyed or
otherwise secured to seid shafy,
turn are secured to channe! members 357 and
283, within which chsnnel members & portion of
¢he upper reach of the conveyor chains 244 and
230 are received (see Pigure 5). The ends of said
channel members adjacent the sprockets 248 and
247 are curved downwardly, as shown for both
said channel members at 289. Transversely ex-
tending between the channe! membpers 257 and
258, and for the purpose of properly bracing the
same, sre front end rear angle members 2806 and
264, It will thus be seen that the front portion
of the channel members is swingingly mounted
by being secured to the arms 285 and 288, Fur-
ther channel members 262 and 263, substantially
fized in position, are in alignment with the mov-
able channel members 257 and 288; that is to say,
channel members 857 and 262 are in slignment,

! and channel members 258 and 238 are.in align-

ment., ‘Transverse bracing or supports 284 may
extend between the members 262 end 268, )

A pair of spaced twisted brackets 258 and 266
are spacedly secured to a leg of the brace mem-
ber 83. Extending between the said brackeis is
a rod 267. Ends of sald rod cn the outer sides

of said brackets have keyed or otherwise sscured.

thereto arms 268 and 268. The outer end of each
arm carries an elongsted rod 27% and 2%{, the
said rods being passed through openings in the
transverse bracing members 92 and 93 (see Fig-
ures 3 and 7). Carried by the angle member 281
is & pair of spaced, swingingly mounted dogs or
short levers 272. One of the dogs is shown in
Fgure 7. Both dogs are urged in one direction,
to wit, to swing toward the brace 92, through the
medium of tension springs 273, Both dogs are
in slignment with the ends of the rods 278 and
274, Adapted to be placed immediately below the
dogs and particularly the foot portions thereof,
are & pair of spaced apart supporting brackets,

_one of which is shown at 274 in Figure 7. Both

supporting brackets are fastened to the brace 94,
As rod 198 is raised, the collar 216 engages the
angle member 26! and thus the channel guides
287 and 258 are swung relative to the pivot bear-
ing shaft 254 and the upper reach of the conveyor
chains will be raised above the level of the rollers
84 of the elevator when the elevator is in its low-
ered position.

[=5]

10

7

said conyeyor chains is above the rollers of the
elevator, the foot portions of the dogs 272 will
be resting upon the platform portions 278 of the
supporting brackets 274, and through the medi-
um of the tension springs 218, the dogs wili hold
the channel guides in a substantielly horizontal
position with the chains above the periphery of
the rollers of the clevator. Positioned substan- -
tiolly intermediste the channel guldes 282 and
283 and sgoured ¢o the rod 287 is & trip lever 278.
This lever is provided with an upwardly and
downwardly bent portion, as shown at 277. The
arrangement is such that when s stack of boses.

. 1s conveyed beyond the confines of the elevator
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When the upper reach of both 75

and strikes the portion 277, that this lever will
be swung downwardly, which will rotate the rod
287, move the arms 268 and 269 to push the
knock-out rods 270 and 271 against the dogs 272
and dislodge the same from the platform portion
of the supporting brackets 274, whercupon due
o welight, the chennel guides 287 and 288 wili -
swing downwardly relative to the bearing sheaft
284, the upper reach of the conveyor chains 244
and 245 dropping below the supporting surface
of the roliers on the clevator. The combined
welght of channel guides 287 and 288 and rods
196 and 169 and angle member 209 is sufficient
to overcome the action of the spring 231 and
springs 178 and thus as the channel guldes move
downward, the angle member 28f forces colley
218 downwerdly for enough so that the pivet
222 of the togsle is below center at which time
the action of springs (78 combined with the

weight of the rods and angle member 209 opposes

the action of spring 230 and the rods continue
moving downwardly until they resume the posi-
tlon shown in Fig. 4. The uprights 78 and 78 are
provided with bearing blocks 278 and 279 and ex-
tending therebetween is & shaft 286. The shaft
carries g pair of sprockets 281 and 282, and the
testh of the sald sprockets engage a lower reach
of each continuous discharge conveyor chaln (see
Pigures 3 and ).

The lower reach of the discharge conveyor
chein 244 is sdapted to move within & channel
guide 283 (see Figure 5) held by means of one
or more brackets 284 secured to the brace 288.
The arrangement is such that the lower reach of
the conveyor chain 244 will avold and not contact
with the elevator chain (88, It is to be noted
in this respect that a length of the elevator chain
18§ substantially parallels the elongated tube 88,

- the said chain being passed over & sprocket 285
-carried on g shaft 288, ends of the shaft being

secured in bearing blocks 287 and 288, the bear-
ing blocks in turn being secured to the brace
members 82 and 93. The sprocket 285 has its
periphery closely adjacent the plate members of
the elevator when the elevator is in its lowered
position.

If we assume that & box has been recelved upon
the feeding conveyor and particularly on the con-
veyor chains 30 and 8{, the parts being in the
position illustrated in Figure 5, the box will be
fed toward the elevator. To assure that the box
will move upon the rollers 88 of said elevator, a
feed roller 289 is provided.  'This feed roller is
centrally disposed between the feed chains, and
is mounted upon a shaft 290, the said shaft hav-
ing its ends received in bearing blocks 28§ and
292, secured to the framing members 12 and 74.
A sprocket 293 is secured to the feed roller 289,
the diameter of the sprocket being less than the
diameter of the feed roller,.and a continuous
chain 284 is passed over the sprocket 293 and
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a sprocket 285 is secured to the drive shaft 35
(see Figure 1). Thus, when the box has been fed
& certain distance by the continuously running
chains of the feed conveyor, the box will contact
the periphery of the rotating feed roller 289 and
be moved cnto the elevator.

Depending from that portion of the elevator
which faces the oncoming box from the feed con-
veyor is a box stop member 296. This box stop
member is in the form of a rectangular framing.
The upper end of the framing is flanged and
by suitable means, such as nuts and bolts 297,
the flange is secured to the base 19 of the eleva-
tor. Thus, when the elevator moves from the
position of Figure 5 to that of Figure 6, the stop
member 296 blocks entrance so that an oncom-
ing box may not enter beneath the elevator. A
further stop means is provided in the form of a
stop bar 298, forwardly of and adjacent the pe-
riphery of the feed roller 289, Thus, when the
- continuously running feed conveyor chains are
in 'the position shown in Figure 6, any box mov-
ing toward the feed roller, will be stopped from
contact therewith by the stop bar. This stop bar
extends between the upright framing members
712 and 14.

For the purpose of guiding the boxes as they
are delivered from the continuously running feed
- conveyor onto the elevator when the elevator is
in its lowered position, guides 299 and 300 are
provided (see Figure 7). These guides are in
the form of flat plates secured by means of arms
designated generally as 304, and rods designated
generally as 302, secured to the framing mem-
bers 12 agnd T74. It will be noted upon reference
to Figure 7 that the guides are spaced a distance
apart slightly greater than the width of a box, to
the end that a box will be directed substantially
centrally of the elevator.

The lever 50 which controls elevation of the

channel guides for the upper reaches of the con-
tinuously running chains of the feed conveyor,
is limited as to its swing through the medium
of tie bolts 303 passed through openings in the
framing member 237. Through the medium of

nuts 304, adjustability in movement of the lever.

is effected:
In Figures 1 and 2, I have illustrated clutch
mechanism 17T adapted to be actuated in such a

manner as to control movement of the feed'
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rangement designated generally as 408. This
arrangement comprises a bar 409 fastened to
the link 407 and overlapping the portion 4086.
The arm 408 considered as an entirety is channel
in cross section and extending through the top
surface is a bolt 410, the outermost end of which
is provided with washers held in place by a nut
411; interposed between the washers and the top
surface of the bar 409 and surrounding the bolt
is a coil spring #412. Secured to the portion 408
of the arm is a bracket 413. ' This bracket sup-
ports a switch enclosed within a casing 414, and
provided with a switch arm 415 having at its
extremity, & wheel 416.  Normally, the switch
arm is urgec to rotate clockwise, viewing Figure _
11, although the rotative movement is restrained.
As the remaining portions of the device illus-

‘trated in Pigures 10 and 11 correspond to Fig-

ures 1 and 2, the mechanism will not be further
described.

Referring to Flgures 12 and 13, I have illus-
trated a modification of certain of the means

~-105.to raise and lower the elevator 4. A gear 411
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" stant radius from the zone 431 to 432.

conveyors, to the end that loaded boxeg are '

~ .prevented from being fed to the elevator if the
elevator is raised during & box stacking opera-
tion, or if the elevator is lowered for the purpose
of discharging the stacked boxes.

Referring to Figures 10 and 11, the feed con-‘v.
veyor chains 400 and 401 may be of extended -

length. Whereas in Figures 1 and 2, I have
provided two. independent pairs of feed con-
veyor chains, the present modification of this
portion of the invention is so constituted and
arranged that the feed chains are stopped when
the contingency mentioned, supra, occurs. As
depicted in Figures 1 and 2, swingable guide
channels 42 and 43 are provided and which
channels are carried by the cross shaft or rod 45.
The guide channels 28 and 29 have ends con-
tiguous to ends of channels 42 and 43, as shown
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at 402 in Figure 11. The shaft 45 carries a link -

403 and one of the discharge conveyor channels,
to wit, 257, carries link 404, between which links
403 and 404 is an extended link or.arm 405.
This arm 405 is in two parts, as skown at 406
and 401. Normally, the two portions of the arm
are held in alignment by an overload spring ar-
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has one of its spokes 418 transversely bored to
permit passage therethrough of a shaft 4i9. One
end. of the shaft has pinned theréto an arm 420.
This arm carries a trunnion 421, and upon which
trunnion is secured a stud 422. This stud is
adapted to receive the bolt {16, which is secured
by suitable means to the end ({5 of chain 108.
The shaft 419 has pinned thereto an arm 423.
The arm carries transversely at its outer end a
roller 424. Secured to the side upright 13 is a
block 425, which block has a bearing portion 426.
A shaft 42T is passed through said bearing por-
tion and the gear wheel 417 is keyed thereto at
Surrounding the part 426, and fastened
thereto so as not to move is a cam 428, This
cam is provided with a facial groove 430 adapted
to receive the roller 424. As illustrated in Fig-
ure 12, the cam groove has & substantially con-
From 432
to the zone 433, the radius gradually increases,
and from 433 to the zone 431, the cam groove is

5 substantially straight.

The operation, uses and advantages of the in-
vention are as follows:

The invention provides a ready means whereby
boxes may be stacked without injury to any fruit
in the boxes and which permits a constant feed-
ing of the boxes, after the same have been filled
with some commodity, to the stacking mechanism
without any “jamming.”.. The parts that have
been described of the invention are so arranged
as to best permit fool-proof operation. The in-
ventor is aware that various box stacking mech-

- anisms have been on the market, but so far as

at present known, most of said devices are quite
expensive to construct and require supervision as
to maintenance. The present invention contem-
plates a feed conveyor and a discharge conveyor
both leading to a stacking mechanism which in- .

- cludes an elevator adapted to raise the boxes to

stack the same within & stacking trough. Pri-
marily, the feed conveyor is in two parts, one
of which parts continuously operates and the
other may.operate either continuously or inter-
mittently, dependent upon a proper feeding of
the boxes to the elevator. If boxes are placed
upon the feed conveyor, said boxes, if improperly
spaced when brought in juxtaposition to the ele-
vating mechanism, will be. prevented from at-
tempted placement upon the elevator through

-mechanism which while not stopping operation of

the continuously operating feed conveyor, never-
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box will contact the same to move the switch arm

* theless moves said conveyor out of box engage-
ment. This condition will occur when the eleva-
- tor is in the act of either raising a box within the

stacking trough or while the elevator is being -

"lowered. When the elevator is in position to re-
ceive a box, certain mechanism is operated
which raises the continuously operating feed
conveyor to move said box onto the elevator, and
operation of the second member of said feed
conveyor is resumed through the medium of g
simple clutch arrangement, which may be
thrown-out or thrown-in in accordance with the
spacing of the boxes upon the feed conveyors,
and the operation of the elevator. Hence, so far
as this portion of the mechanism is concerned,
the device is capable of functioning continuously
without supervision to properly space the boxes
upon the feeding conveyors so that boxes may
be properly received upon the elevator, :

A simple expedient in the form of arms is pro
vided for supporting the stacked boxes within
the stacking trough, and ‘which arms function
to spread apart as a box is elevated by the eleva-
tor, and then to swing under the lowermost box
to hold the stack of boxes in position within the

- stacking trough, while the elevator again de-
scends to receive a further box. When the last
box to be received within the stack is raised by
the elevator, the uppermost box will strike the
cross arm 209 and raise the rods 189, which in
turn will move the links 223 and 224 and actuate

- the arms 16! and 162 to cause relative separa-

tion thereof and allow the entire stack of boxes

to descend as the elevator descends. This ac-
tion likewise brings into operation the dis-
charge conveyor which will remove the stack of
boxes to a selected location, in say, the ware-
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house. When the stack of boxes has been moved .

from the elevator by the discharge conveyor,
contact is made with part 217 of lever 216 per-
mitting a drop of the upper reach of the dis-
charge conveyor chains. When this occurs, the
upper reach of said chains will be below the top
surface of the rollers of the elevator.

The operation of the modified forms of cer-
tain of-the mechanism of the invention as il-
lustrated in Figures 10 to 13, inclusive, is un-
doubtedly obvious. However, it may be pointed
out that as to the mechanism depicted in PFigures
10 and 11, the clutch mechanism shown in Fig-
ures 1 and 2 is dispensed with. As the boxes
are carried on the conveyor chains 400 and 461
toward the elevator, there will come s time when
movement of the chains must be stopped due to
elevator position. ‘Ordinarily, the mechanism
will be as shown in Figure 11, but if the elevator
is raised or boxzes are being discharged when
the elevator is'in its lowered position, the chains
400 and 40! must be lowered so that the boxes
will not move forwardly. To accomplish this,
-the switch arm 415 is adapted to be actuated so
as to break the electrical circuit leading to the
motor which, through the medium of a continu-
ous chain, turns the sprocket 38. The lever 50
maintaing the guide channels in the position
shown in Figure 11 when the elevator is in its
lowered position. . When the elevator is raised,
the lever 50 allows the channels to drop thereby
lowering the chains 400 and 481 below the rollers

53, or to the position illustrated in Figure 6.
When the elevator is in its lowered position, and
the discharge conveyor system is ready to.oper-
ate, the arm 485 will be moved upwardly, thereby
positioning the wheel 416 above the upper sur-
face of the conveyor chain so that an on-coming
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and break the circuit to the motor adapted to
drive the conveyor chains. To assure against
breakage of the arm 408, in the event the switch
arm Is actuated to the excursion of its movement,
I have provided the overload spring arrange-
ment 408, previously described.

The form of the invention shown in Figures 12
and 13 is useful in that the elevator is moved at
& slow rate of speed until a box is brought into
contact with a box resting 'upon the supporting
tops 167 of the arms 161 and 162, This is ac-
complished through the provislon of the cam
429, which controls the actuation of the elevator
through the medium of the chain 109, Taking
the position of the cam as shown in Figure 12,
rotation of the gear is anti-clockwise, or in the

" direction of the arrow. The full line position

shows the roller 424 in the position that it
would assume relative to the facial groove of
the cam ‘when the elevator is in its lowermost
position as, for instance, illustrated in Figure 5.
Likewise, as illustrated in Figure 5, a box shown
in dotted lines is resting upon the elevator.
There is a slight distance that the elevator must
move to bring the box into engagement with
the shoes carried by the bent arms 165. As be-
fore stated in detall, it is intended that a box
being raised by the elevator should not permit
the shoes to be totally disengaged from beneath
the lowermost box, or a stack, until the box be-
ing raised is almost in contact with the stack. -
The present form or modification of the inven-
tion permits the box being elevated to move slow-
ly and to assure that the arms are moved out of
engagement with the lowermost box of the stack
In such a manner that little or no shock ocecurs
by the time the elevated box contacts the lower

- box of the stack. This is accomplished by the

40

45

50

53

60

65

70

5

cam and particularly the straight portion of the
cam, being that portion between the full line po-~
sition and the dotted line position for the roller
424. After the box being elevated has contacted
the lowermost box of the stack, the speed of
raising of the elevator is accelerated by the con-
struction of the cam, until a time is. reached
when the elevator must again descend.- ‘The
-elevator descends at a uniform rate of speed.

Various refinements have been Incorporated
in the present mechanism, such as pneumatic
‘means for controlling the rate of movement of
the elevator as it moves downwardly either with
or without load, as well as pneumatic means for
controlling the drop of the means.{91.

It is important in mechanism of this charac-
ter that the elevator always descend to its low-
est level and remain at the lowest level while re-
ceiving a box. The present invention has been
simplified as to motor control, as diagram-
matically illustrated in Figure 9, which permits

-the elevator to descend and upon reaching a

given level, stop motor operation without any
further travel of the gear 108.

It is thought that the dual switching arrange-
Ient is novel. Other novel features are thought
to reside in the two-part feed conveyor, with
means controlled in part by movement of the
elevator, to bring the upper reaches of one of the
feed conveyors into box engagement or out of
box engagement. The discharge conveyor pro-
vides a new arrangement. ‘ '

I claim: : ’

1. The combination in box stacking and con-
veying mechanism, of g stacking trough, an ele-
.vator adapted to sequentially raise boxes within
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said trough to form a stack, a pair of spaced,
movable, support members engaging the lower-
most box of the stack elevated within the trough
during each ascenslon and descension of the
elevator, a shiftable member mounted adjacent
to one side of the trough and a pair of toggle
arms secured to the shiftable member and to
the pair of movable support members and oper-
able by the uppermost box after a selected box
stack helght has been reached for releasing the
support members from the lowermost box of
the stack to permit descent thereof on said ele-
vator. . . .

2. In a device of the character disclosed, &
stacking trough to receive boxes, a pair of swing
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arms provided with supports positioned on op- -

posite sides of the stacking trough and receivable

in part within the trough, an elevator adapted
to receive & hox and to move said box upwardly

within the trough and past said arms, the sald-

arms swinging apart to permit passage of the
box within the trough followed by swinging be-
neath the box to prevent descent thereof, & cross
arm within the trough, a rod secured to said
arm, and a pair of toggle arms secured to the
rod and to the swing arms, whereby after a given
number of boxes have been stacked within the
trough, the cross arm is moved upwardly by the
uppermost box of the stack to move the rod and
the toggle arms to swing the arms apart and re-
~ lease the stack of boxes. .

3. The combination in box stacking and con-
veying mechanism, of an elevator, a stacking
trough within which said elevator is adapted to
ralse boxes, s feed conveyor for conveying hoxes

onto said elevator, means for ralsing said ele-

vator and said boxes within the stacking trough
when received on sald elevator, a pair of spaced
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movable support members adapted. to engage -

_ beneath the raised boxes to hold the boxes ele-
vated within the trough, the elevator descend-
ing; a shiftable member mounted adjacent to
one side of the trough and a pair of toggle arms
secured to the shiftable member and to the pair
of movable support members and operable upon
the stacking of a selected number of boxes within
sald trough to cause said toggle arms to release
the support members and permit the stack to
descend as the elevator is lowered, and a dis-
charge conveyor adapted to move the stack
from said elevator and outwardly of said.trough.
4, The combination in box stacking and con-
veying mechanism, of an elevator haying a box
supporting surface, a stacking trough, means for
raising and lowering the elevator within said
stacking trough, a feed conveyor for feeding a
box onto said elevator to be raised by said ele-
vator within the trough, swing arms adapted to
be separated upon elevation of the box and mov-
able inwardly beneath the box to hold the box
within the stacking trough, the elevator descend-
ing, a discharge conveyor, and means actuated
upon & certain number of boxes being stacked
within said trough to position said discharge
conveyor above the supporting surface of sald
elevator when the elevator is in its lowered po-
sition, the said elevator depositing said stack of
boxes on sald discharge -conveyor.

5. The combination in box stacking and con-
veying mechanism, of an elevator having a box
supporting surface, a stacking trough, means for
raising and lowering the elevator within said
stacking trough, a feed conveyor for feeding a
box onto said elevator to be raised by said ele-

40

45

50

55

6o

a5

70

76

2,313,478

vator within the trough, swing arms adapted to
be separated upon elevation of the box and mov-
able inwardly beneath the box to.hold the box
within the stacking trough, the elevator descend-

" ing,.a discharge conveyor, means actuated upon

a certain number of boxes heing stacked within
said trough to position said discharge conveyor
above the supporting surface of said elevator
when the elevator is in its lowered position, the
said elevator depositing said stack of boxes on
the said discharge conveyor, and means for low-
ering said discharge conveyor below the level
which the elevator supporting surface assumes
when the elevator is in its lowered position after
the stack has been conveyed a selected distance

from the elevator,

6. In a box handling apparatus, an elevator,
means to raise and lower said elevator, a stack-
ing trough positioned in the path of movement
of the elevator, means in the path of movement
of a box in the trough to support a box In said
trough upon delivery' thereto by said elevator,
means to convey boxes to the elevator, a dis-
charge conveyor extending into the path of
movement of a stack of boxes in the trough, said

.discharge conveyor being movably mounted and

being normally out of engagement with a box
on the elevator when the lattter is in lowered
position and means to shift said discharge con-
veyor to position to be engaged by a box lowered
by the elevator. ) . ‘
7. In a box handling apparatus, an elevator, -

‘means to raise and lower said elevator, a stack-

ing trough positioned in the path of movement
of the elevator, means in the path of movement
of a box in the trough to support a box in said
trough upon delivery thereto by said elevator,
means to convey boxes to the elevator, a-dis-
charge conveyor extending into the path of
movement of & stack of boxes in the trough, said
discharge conveyor being movably mounted and
being normally out of engagement with a box

* on the elevator when the latter is in lowered po-

sition, means to shift saild discharge conveyor
to position to be engaged by a box lowered by
the elevator, and means to cause a stack of
boxes in the elevator to be lowered when the

stack reaches a predetermined height,

" 8. In a box handling apparatus, an -elevator,
means to raise and lower said elevator, a stack-
ing trough positioned in the path of movement
of the elevator, means in the path of movement
ot a box in the trough to support a box in said
trough upon delivery thereto by sald elevator,
means to convey boxes to the elevator, a dis-
charge conveyor extending into the path of
movement of & stack of boxes in the trough, said
discharge conveyor being movably mounted and’
being normalily out of engagement with a box
on the elevator when the latter is in lowered
position, means to shift said discharge conveyor
to position to be engaged by a box lowered by the
elevator and means to simultaneously cause the
stack to be lowered and said discharge conveyor
to be moved to stack engaging position. -

9. In a-box handling apparatus, an elevator
having s supporting surface, means to raise and
lower said elevator, means to stack boxes above
the elevator upon delivery by said elevator,

“means to lower a stack of boxes when said stack

becomes of a predetermined height, and a dis-
charge conveyor, said discharge conveyor being
normally below the supporting surface of the
elevator when the elevator is in its lowered posi-
tion and means to move the discharge conveyor
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to a position above the supporting surface of the
elevator when the latter is in its lowered posi-
tion, sald discharge conveyor being adapted to
remove the lowered stack from said elevator..

10. In a box handling apparatus, an elevator

having a box supporting surface, a feed conveyor

adapted to deliver boxes to said elevator, means
actuated by a box delivered onto the elevator to
raise and lower said elevator, s stacking trough
parallel to the path of movement of the elevator,
means to stack boxes in said trough upon de-
livery thereto by said elevator, means to lower
a stack of boxes in said trough when said stack
becomes of a predetermined height, a discharge
conveyor, said discharge conveyor being nor-
mally below the box supporting surface of the
elevator when the elevator is in its lowered posi-
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platform being normally below' the level of the

“top of said elevator platform when the elevator
. platform is in its lowered position, means to

- ralse sald chains adjacent said elevator plat-
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tion and means to move the discharge conveyor '

to a position above the. box supporting sur-
face of the elevator when the latter is in its
lowered position, said discharge conveyor being
adapted to remove the lowered stack from said
elevator.

11. In a box handling apparatus, an elevator
having a platform thereon, a delivery conveyor
adapted to deliver boxes upon said platform,
means to raise and lower said elevator, means
above the elevator to support boxes upon deliv-
ery thereto by said elevator, means to release
. said support means to thereby cause said elevator
to lower a stack of boxes when said stack be-
comes of a predetermined height, and a dis-
charge conveyor chain at each side of said plat-
form and in the path of a lowered stack of boxes,
said chains being adapted to discharge a stack
lowered by said elevator.

12. In a box stacking apparatus, an elevator,
means to raise and lower the elevator, a box
support on the elevator, box guiding means in
which the elevator moxes, said guiding means
having a width greater than the width of the
box supporting means whereby a space is pro-
vided at each side of the support, a conveyor
chain mounted in each space, means to mount
said conveyor chains for movement from a posi-
tion above the supporting surface when the ele-
vator is in the lowered position to a position be-
low the supporting surface when the elevator
is in its lowered position, means to raise and
lower the conveyor chains and means to drive
the conveyor chains.

13. In a box handling apparatus, an elevator
having a platform thereon, a delivery conveyor
adapted to deliver boxes upon said platform,
said platform including a plurality of rollers

having their axes extending transversely of the

path of movement of a box delivered to said
platform, means actuated by the delivery of a
box upon said platform to raise and lower said
elevator, means to support boxes upon delivery
thereto by said elevator, means to release said
support means to thereby cause said elevator to
lower a stack of boxes when said stack becomes
of a predetermined height, and a discharge con-
veyor chain at each side of said platform and
adapted to engage the lowermost box in a stack
and to discharge the stack lowered by the ele-
vator.

14. In a box handling apparatus, an elevator
having a platform thereon, means to raise and
lower said elevator, a discharge conveyor includ-
ing & pair of substantially parallel continuous
chains, & portion of said chains being adjacent
opposed sides of said elevator platform, the top
most part of said chains adjacent said elevator
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form above the level of the top of said platform
when the platform is in its lowered position up-
on the lowering of a stack of boxes in said trough,
whereby said chains will engage said stack when
said elevator is lowered and will remove said
stack from said elevator platform, and means to
lower said chains adjacent said elevator plat-
form to their normal position upon the discharge
of a stack of boxes from said elevator platform.
15. In a box handling apparatus, an elevator.
having a platform thereon, means to raise and
lower said elevator, & delivery conveyor adapted
to deliver boxes to said elevator platform, a
stacking trough parallel to the path of move-
ment of said elevator, means tp support a box in
sald trough upon delivery thereto by said ele-
vator, means to release said support means to
cause said elevator to lower a stack of boxes in
said trough when said stack becomes of a prede-
termined height, a discharge conveyor including
a pair of substantislly parallel continuous chains,
a portion of said chains being adjacent opposed
sides of said elevator platform, the top most part
of sald chains adjacent said elevator platform
being normally below the level of the top of said
elevator platform when the elevator platform is
in its lowered position, means to raise said chains
adjacent said elevator platform above the level
of the top of said platform when the platform is
in its lowered position upon the lowering of a
stack of boxes in said trough whereby said chains
will engage said stack when said elevator is
lowered and will remove said stack from said
elevator platform, and means to lower said chains
to their normal position upon the discharge of a
stack of boxes from said elevator platform.
~16. In a box stacking apparatus, an elevator,

* box gulding means above the elevator, o pair of
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pivoted arms disposed upon opposed sides of the
guiding means and movable into a position be-
neath a box in the guiding means, means to raise
the elevator, means normally urging the arms
towards each other intc box engaging position,
pivoted link means for holding said arms sepa-
rated, a rod for actuating said link means and
means operated by a box in said guiding means
for moving said rod and liinks to cause said arms
to move from box engaging position.

17. In a box handling apparatus, an elevator, a
delivery conveyor adapted to deliver boxes to
said elevator, means actuated by the delivery of
a box onto the elevator to raise and lower said
elevator, a stacking trough parallel to the path of
movement of said elevator, a pair of upwardly
extending arms pivotally mounted adjacent’ op-
posed sides of said trough, said arms being nor-
mally resiliently urged inwardly of said trough
and being normally in the path of movement of
a box in the trough and being movable to engage
2 box in said trough, said arms being adapted to
be forced outwardly of said trough by the eleva-
tion of a box by said elevator to thereby permit
the upward movement of said elevated box into
said trough, means to force said arms outwardly
of said trough to thereby release a stack of boxes
and to permit lowering of the stack by said ele-
vator, a shiftable member mounted adjacent to
one side of the trough and a pair of toggle arms
secured to the shiftable member and to the up-
wardly extending arms and operable by a box in
said trough for holding the arms outwardly and

'
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out of the path of movement of the boxes in the
trough to permit descent of a stack of hoxes in
the trough, and s discharge conveyor adapted to
remove said lowered stack from said elevator.
18. In g box handling apparatus, a frame, an
elevator mounted on the frame, a delivery con-
veyor adapted to deliver boxes to said elevator,
a stacking trough secured to said frame and po-
sitioned in the path of movement of a box on
said elevator, a pair of opposed, upwardly extend-
" ing, arms pivotally mounted at the lower ends
thereof to said frame, resilient means normally
urging the upper ends of said arms inwardly in
said trough, means actuated by the delivery of
a box onto said elevator to raise and lower said
elevator, said elevator being adapted to raise a
box above said arms, said arms being adapted to
be moved . outwardly by a rising box and being
adapted to move inwardly when freed to engage
the lowermost box in said trough, vertically
" aligned guide members secured to one side of said
frame and said trough, an upper and a lower rod,
means resiliently connecting said rods, said rods

being slidable in said guide members, a member -

adjustably secured to said upper rod and extend-
ing into said trough, a pair of links each pivotally
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securéd at one end thereot to said lower rod,
said links being pivotally secured at the other
end thereof to said arms, the pivotal connection

" of said links with said rod being normally below
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the pivotal connections of said links with said
arms, said horizontal member being adapted to

. be engaged and raised by the uppermost box of

a stack in the trough when said stack reaches a
predetermined height, the movement of said
horizontal member causing upward movement of
sald rods and moving the pivotal connection of
said links with said lower rod above the pivotal
connections of said links with sald arms where-
by said arms are forced outwardly of said trough
and away from engagement with the boxes in
said stack thus allowing said stack fo be lowered
by said elevator, means to maintain said rods in
elevated position during the lowering of sald
stack, a discharge conveyor adapted to remove
said lowered stack from said elevator and means

actuated by removal of a stack to lower said rods

. "and the pivotal connection of said links with
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mal position.

said lower rod to thus allow said arms to move
inwardly of said trough and resume their nor-
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