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1

This invention relates to a box unstacking ap-
paratus.

The general object of the invention is to pro-
vide a novel apparatus which will operate to re-
move boxes from a stack and place the removed
boxes upon a conveyor.

A further object of the invention is to provide
a box unstacker including novel means for re-
moving the lower boxes of a stack one by one.

Another object of the invention is to provide
a box unstacking apparatus including novel
holding means which serve to engage and sup-
port certain boxes of a stack while other boxes
of a stack are being removed from the stack.

A further object of the invention is to provide
a box unstacking apparatus including novel piv-
oted holding means in the form of arms which
are mounted to move towards and from boxes in
a stack to engage and hold certain boxes in the
stack, :

Another object of the invention is to provide
a box stacking apparatus including novel lower-
ator means for lowering lower boxes of a stack
while the upper boxes of the stack are held in
stacked condition.

A further object of the invention is to provide
a novel lowerator for a box stacking apparatus
including novel means for engaging and lowering
the lower boxes of a stack.

A further object of the invention is to provide
a box stacking apparatus including novel hold-
ing means and lowerator means by means of
which a stack of boxes may be held and the
lower boxes may be removed from the stack.

A further object of the invention is to provide
a novel means for operating a box unstacking ap-
paratus.

Another object of the invention is to provide
a box handling mechanism including novel means
" for aligning the boxes.

Other objects and advantages of the invention
will be apparent from the following description
taken in connection with the accompanying draw-
ings, wherein:

Fig. 1 is a top plan view of the unstacker in a
position to receive a stack of boxes.

Fig, 2 is a side elevational view with the stacker
in the same position as shown in Fig, 1.

Pig. 3 is g front view of the unstacker.

Fig. 4 is a fragmentary sectional view taken as
indicated by line 4—4 of Fig. 1, with the unstacker
in the same position as in Fig. 1.

Fig. 5 is a fragmentary sectional view taken as
indicated by line 5—5 of Fig. 4.

Fig. 6 is a view similar to Fig, 5, with parts in
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different positions and showing the lowerator
ready to receive a stack of boxes.

- Pig. 7 is a view similar to Fig. 5, with the lower-
ator in its uppermost position.

Fig. 8 is a view similar to Fig. 5, with the lower-
ator in position to place an unstacked box on the
outgoing conveyor.

Fig. 9 is a fragmentary view taken as indicated
by line 8—9 of Fig. 4.

Fig. 10 is a schematic diagram showing the
construction and operation of the chain raising
and lowering clutch mechanism and safety fea~-
tures associated therewith.

Fig, 11 is a fragmentary sectional view taken
substantially as indicated by line {{—1{ 1 of Fig. 4.

IMig. 12 is a schematic wiring diagram of the
unstacking apparatus.

Fig. 13 is a fragmentary sectional view taken
on line {3—I13 of Fig. 9, and

Fig. 14 is g fragmentary enlarged side elevation
showing the pivot rod and associated parts.

Referring to the drawings by reference char-
acters, I have shown my invention as embodied
in a box unstacking apparatus which is indicated
generally at 10. As shown the apparatus includes
a frame 11, feed chains 12, elevating chains 13, a
lowerator apparatus (4, a lowerator driving
mechanism 15, a holding mechanism 16 for hold-
ing a stack of boxes, controlling means {7 for
controlling the holding mechanism {5, and de-
livery chains 18. The boxes shown at B consist
of ends B?, bottoms B", 5 pair of side boards Be
and top cleats Bd.

The frame (| comprises a pair of longitudinal,
parallel floor support angles 20 and 21, adapted
to be fastened to a floor 22, which has a well 22’
therein.

Porward vertical support angles 23 and 24 and
longer rear vertical support angles 25 and 26 serve
to support most of the unstacking apparatus.
Supports 23 and 25, 24 and 26 are connected ab
their tops by angles 27 and 28 and at their bages
by angles 28 and 39 and are fixed as at 3t to the
floor support angles 28 and 21.

The bases of the forward supporis 23 and 24 are
further secured in spaced relation by angles 32
and 33, and the rear supports 25 and 26 are se-
cured by an angle 34, Support members 35 and
36 serve to brace the center of the apparatus and
an angle 37 braces the upper portion of the rear
supports 25 and 26. The angles which compose
the frame may be secured to one another as by
welding. The entire vertical portion of the frame
is disposed at a slight angle to the vertical as
shown in Fig. 4 for a purpose to be later described,




2,629,503

3

At the outer forward ends of the floor members
28 and 21 I arrange a cross member 40 supported
from the floor members 20 and 2{ by angles 41
and 62. The cross member 49 acts as a forward
support for longitudinal bearing supports 42 and
44 (Fig. 3), which make a slight jog downward
as at 44’ (Pig. 4) and continue rearwardly to the
rear end of the well 22’ in which the unstacker
is placed. The rearward end of the supports 43
and 44 is supported by the angle 34.

The incoming chains 12 consist of a pair of
chains 45 and 46 which may extend out in chan-~
nels 47 in the floor 22 for any desired distance
from the unstacker and serve to deliver stacks of
boxes to the machine. The inner ends of the
chains 45 and 45 terminate at sprockets 48 and
49, mounted on a. shaft 50 which is journaled in
bearing blocks 51 and 52 fixed to the bearing sup-
ports 43 and 44.

Adjacent to bearing block 52 and fixed to the
shaft 58, I have arranged & sprocket 55, adapted
to receive a drive.chain 58, driven by a sprocket:
51 mounted on a shaft 58, which is in turn jour-
naled in a bearing block 5¢ on kearing support .44,
and a bearing block 68, fixed to an extension
angle €1, arranged between the upright 24 and
the cross member 40.

The outer end of the shaft 58 carries a sprocket
65, adapted to receive a primary drive chain 68
connected to a sprocket 67, which is driven by a
shaft 68 from a motor 69 through a gear box 70.
The motor 69 is supported on a suitable support
11, composed of angles which may be fixed to the
frame floor member 22 as by welding.

Thus it may be seen that through the motor-69,
chains 66 and 56, with their associated sprockets,
incoming floor chains 45 and 46 may be driven to
bring a stack of boxes into the machine.

It is customary to stack fruit boxes such as are
used for oranges, lemons, grapefruit, et cetera, in
stacks of from 6 to 9 boxes. The stacked hoxes
are permitted to stand for several hours before
processing. 'The chains 45 and 46 serve o bring
the stacks of hoxes from the place of storage.

The supplemental elevating chains, indicated
generally at I3, consist of a pair of chains 75 and
16, supported at their outer end by sprockets T1
and 78, mounted on a shaft 78 journaled in bear-
ing blocks 80 and 81, mounted, respectively, on
the bearing support angles 43 and 44.

The shaft 19 also supports the pivotal end of
chain support frames, indicated generally at 85
(Fig. 4). The frames 85 are supported by hear-
ing plates 86 and 81. Each frame 85 is composed
of two side members. Each side member consists
of an upper angle member 88 and a lower angle
member 89. At their free ends the angle mem-
bers 88 and 89 engage a bearing plate 90 in which
is journaled a shaft 81, which supports sprockets
92 which, in turn rotatably support .the inner
ends of the chains 75 and 16. The side members
of the frame 85 are held at their inner ends in
spaced relation by a cross angle 3. Roller stops
94, fixed to the plates 90, limit the inward move-
ment of the stack.

The frame 85 is adapied to be moved into an
upper and lower position and is retained in these
positions by the action of cam members 85, as
shown in Figs. 4 and 11. The cams 35 are eccen~
trically supported on a shaft 86 which is jour-
naled in bearing blocks 97 and 98, fixed to bearing
support members 43 and 44. The cams 85 are
notched as at 180 and (8i, these notches being
adapted to receive rollers 102, fixed fo the upper
frame angles 88 by a shaft 103, the outer end of
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which is journaled in a side plate {94. Thus it
may be seen by a rotation of cams 95 in a manner
to be later described, the frame 85, together with
the chains 75 and 76, may be raised and lowered
to position as shown by Figs. 5 and 6.

The drive for the elevating chains (3 consists
of a motor 106 and a gear box 107, mounted on
the support 71. Through the gear box 107 the
motor 106 drives a shaft 188 and a sprocket 109
(Fig. 2). The sprocket {09 receives a chain {10
which passes over a sprocket (102 on a shaft (1.
The shaft (11 is journaled in bearing blocks 112
and {13, fixed to bearing supports 43 and 44.

Adjacent to the bearing block 113, the shaft 111
carries a sprocket 114 which supports and drives
a chain 115. The chain ({5 engages a sprocket
118, fixed to the shaft 91, which, as has been pre-
viously mentioned, supports the inner ends of
chains 3.

Another sprocket (20, also mounted on the
shaft [i1, is engaged by clutch drive chain 2§,
The chain 121 also engages a sprocket 122 on
shaft 8§ and is adapted to drive the rotating por-
tion 23 of a clutch, the fixed portion of which
is indicated at 124.

An angle support 127 (Fig. 10), fixed hetween
the cross membper 43 and the bhottom frame mem-
ber 33, supports a bearing block 128 whieh.sup-
ports a shaft 128, The shaft 28" supports
levers 129 and (38, so placed as -to be rocked by
a stack of incoming hoxes. The lever (29,
through extension {31, Figs. 1 and 2, is -adapted
to cperate an electrical switch 132, the operation
of which will be later described.

The lever 139 includes an arm 133 (Fig. 10),
connected to a rod i34. Therod 134 is connected
to a cross arm {35 mounted on a pivot 134’. The
cross arm includes a clutch stopping member 133
rigid on the arm {35. When the cross arm is
rocked it releases the member 136 from engage-
ment with the clutch 124, The cross arm (35 at
its upper end is connected to a rod 137 which is
in turn connected to a lever 138 which has an
arm (39 thereon. The arm (39 is a clutch stop-
ping member. This member 39 is positioned to
stop the rotation of the shaft after a half turn
has been made.

To insure this half rotation, I have arranged
on the shaft 96, adjacent to the bearing black
88, an arm 142 (Fig. 4) which carries a pair of
rollers 143 and (44 at its outer end, These
rollers 143 and (44 are adapied to engage in a
notch (45 in an arm {486, pivotally supported as
at 147 to a bearing block {48 fixed to the bear~
ing support angle 44.

The notch (45 is held in engagement with
either roller 143 or 144 by a tension spring 149,
connected at one end to the outer end of the
arm (46 and at the other end fixed to the hear-
ing support 44 at its downward jog 45.

The lowerator apparatus, indicated generally
at i4, consists of a pair of opposed plates 155
arranged on each side of the aparatus between
the upright support members 23 and 25, 24 and
26, respectively. Inasmuch as the two sides of
the lowerator mechanism are identical except
for being rights and lefts, only one set of refer-
ence numerals will be used, thus avoiding un-
necessary confusion. For simplicity, the lower-
ator associated with left plate 155 has been
shown in detail and will be dscribed,

The plates 155 rotatably support at their four
corners rollers 186 which are adapted to engage
and roll against vertical guide shafts (57 and
198 fixed between said supports 35 and 36 at
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their tops and lower angles 29 and 80 at their
bottoms. The plates are movable from their
upper position as shown in Fig. 7 to the extreme
lower position as shown in Fig. 6 by means to be
later described.

A shaft 160, journaled in bearing blocks 161
and 162 fixed to the plates 155 as at (63, sup-
ports a pair of stack supporting arms 164 and
i65. The outer ends of the arms are connected
by a stack engaging member 166 as by welding.
A spring rod {67 pivotally mounted as at 168
on the stack engaging member 166 passes through
the plate 155 and is surrounded by a compres-
sion spring 169, The inner end of the spring
169 engages the plate 155 and the outer end en-
gages a flange 170 on the spring rod (67, nor-
mally urging the stack engaging member 166 to
the position shown in Fig, 5.

At the outer end of the shaft 160 I have ar-
ranged a crank 171 (Fig. 4> which rotatably
supports a roller 1712 which, upon upward move-
ment of the plate 155, is adapted to engage a
cam lever (15, thus moving the arm {71 and the
stack engaging member 166 to the position as
shown by Fig. 7 to engage the lower end of a
stack of boxes B.

The cam lever {75 is pivotally supported at
176 to a support angle (17 fixed to the frame
member 26. Angle 17T also suports a spring back-
ing plate {78, the rearward side of which pivot-
ally supports, as at 179, an emergency switch
actuating lever (80 which has a protruding
switeh actuating arm {84 thereon. A switch ac-
tuating rod 182 is slidably mounted in the plate
{78, having its outer end fixed to the lever 180
and its inner end rotatably supported as at 183
to the cam lever 175, and is surrounded by a
compression spring i84. A switch 185 is fixed
to the member 25. Thus it may be seen that
if the box engaging arm (66 is unable to engage
the lower edge of a stack when the rolier 172
strikes the cam lever {15, the rod 182 will be
moved, thus moving the lever 180 and the arm
181, opening the switch 185 and stopping the
machine in a manner to be later described in de-
tail.

It is often necessary to align the individual
boxes in the stack before they are unstacked.
To accomplish this action I have arranged arms
190 pivotally supported on the shaft 160 with
an extension 181 at their lower end. The ex~
tension 191 is engaged by a compression spring
192, arranged between bosses on the plate 155 and
the extension arm 191, which normally urges
the arm 190 to the position shown in Fig. 6. A
box engaging member 193 is fixed fo the upper
end of the arms 190 as by welding.

A roller support member {94 is fixed on the
rear of the arm (%0 and rotatably supports a
roller 195. Upon upward movement of the plate
155 the roller 195 is adapted to engage a cam
lever 196 which is pivotally supported at 197 to
an angle frame 198 which in turn is fixed to the
mid support member 36. A compression spring
199, arranged between the cam lever (96 and
the angle frame (98, normally urges the cam
lever 196 to the position shown in Fig. 5, the
lever 196 being held against further extension
by a limit rod 200.

Thus it may be seen that upon upward move-
ment of the plate 155 the roller 195 will engage
the lever 196, moving the arm 190 to the posi-
tion shown in Fig. 7, thus aligning the lower
box in the stack. If, as sometimes happens, the
box  being aligned is wider than normal, the
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springs (99 will be compressed, still aligning
the bhox.

The lowerator driving mechanism (5 consists
of a motor 285, connected by means of a gear
box 206 to a shaft 207, which supports a sprocket
208 and drives a chain 209. The chain drives a
sprocket 210 mounted on a shaft 2ii. The
shaft 211 is journaled in bearing blocks 212 and
213 (Fig. 2), fixed to the rear vertical support
frame members 25 and 26. Fixed adjacent to
the outer ends of the shaft 21, I arrange a pair
of rotating arms 214 and 215, the oufer ends
of which rotatably support chain rollers 2i6 and
211. 'The rollers 2i6 and 2i1 engage lowerator
chains 218 and 219. One end of each of the
chains 218 and 219 is fixed as at 220 to arms
224 which are fastened at their lower end to
the plates 155 at 222. A spacer 223 (Fig. 5), ar-
ranged between the plate 155 and the arm 221,
braces the arm 221. Each of the chains 218 and
219 extends upwardly and passes over sprockets
225, mounted on a shaft 226 journaled in bear-
ing blocks 227 fixed to the upper side of the mid
angle frame members 35 and 36.

The chains 218 and 219 continue rearward
over pulleys 228 and 229 on the shaft 21{ and
around rollers 216 and 217 and have their inner
ends secured as at 230 to the mid angle members
35 and 36. Thus upon rotation of the arms 214
and 215 the chains 218 and 219 will be moved in
such a manner as to raise and lower the plates
155 as previously mentioned.

The means indicated generally at 16 for secur-
ing and holding a stack of boxes in a raised posi-
tion includes a pair of angle securing members
235 and 236 arranged between the forward up-
right frame members 23 and 24. These mem-
bers 235 and 236 each have a face A to engage
the outer face of a box and a face A’ to engage
the ends of a box. The faces A may be lined with
rubber or a like substance, as shown at 231, for
greater gripping effect.

The members 235 and 236 are rotatably sup-
ported as at 238 by arms 239 and 240 (see Fig. 2).
The inner ends of the arms 239 and 240 are ro-
tatably fixed to bearings 241 which have sub-
stantially vertical axes. Each bearing 241 is in
turn rotatably mounted on a shaft 242 which has
a horizontal axis. Thus a substantially universal
mounting is provided for the arms 239 and 240.
The upper ends of the angles 235 and 236 are
supported as at 243 by a rod 244 (see Fig. 4),
which is slidably mounted in a boss 245 protrud-
ing from an angle 245. The use of the rod 244
will be later described. Springs 247 and 248 nor-
mally hold the rod 244 in the position shown in
Fig. 4. A pivot rod 250 (Fig. 2) extends down-
wardly through each bearing 241 at the upper
ends of the arms 239 and 249. The rods 250 ter-
minate at the lower end in a boss 25! mounted
on a spacer 251" fixed to an angle member 252’
secured to an extension arm 252 which latter
extends downwardly from the bearing 241. The
rod 258 rotatably supports one end of s brace
253, the other end of which is fixed to the arms
239 and 240.

Thus it may be seen that the angle securing
members 239 and 240 are adapted to be moved
either horizentally or vertically about the ver-
tical shaft 258 and the horizontal shaft 242 to
the desired position. It will also be seen that a
downward motion of the securing members 239
and 240 will also bring them rearwardly and in
close contact with a stack of boxes, retaining
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them :in.a raised position, the purpose of which
will be later described.

In order to provide :for the lateral movement
of “the -entire stack ‘securing -apparatus {5 as a
unit to compensate for any misalignment of the
boxes in the stack, I have arranged a series of
fiexible pivots-to .support a floating backing plate
28D, Pivotaily supported as at 2861 (Fig. 2) to the
upper :cross -angle member 37, I have arranged
arms 282, the lower ends of which are. pivotally
mounted .to the angle 248 which forms the-upper
stiffening member for the plate 28C. These arms
262 are in-vertical spaced relationship, with enly
one shown. :Pivotally supported by the horizontal
edge of angle 246 as at 262’, T arrange a second
set of ‘braces 283 and 284, the outer ends of which
are pivotally mounted as at 255 to the .central
portion of the upper-angle frame members 27 and
28. ‘Anocther set of braces-288.and 257 (below the
bragces 263 and -2§4) are pivoted at 267’ to-a brace
member 268 and at the lower end of plate 263
and to block -258. fixed to the upper surfaces of
mid -angle members 233 and 235. This movable
plate 268 further -includes vertical brace angles
270 and-27f and a lower central brace 72, Be-
tween the members 278 and 27! I have arranged
a, shaft 273, the use of which will be later de-
scribed.

From the upper ends of the vertical frame
members-23 and 28, I have arranged braces 275
and 276 which support a fixed guide plate 277.
As a further guide I have arranged tubular sup-
ports 278 and 279 which extend apward from the
horizontal frame members 27 and 28 and tubular
members 288 and 228{ upward from the braces
275. A horizontal tubular member 282, as shown
in Pig. 3, connects the tops of these brace
members.

Referring now to the mechanism indicated gen-

erally at 17 for controlling the securing mecha- ,

nism: The shait 2{! acts as a ceatral control
from which a pair of cams 285 and 285 (Fig. 4)
operate. These cams are adapted to engage roll-
ers 287 journaled in brackets 288, which are in
turn .fixed to the extension arm 252 depending
from the shaft 242 to cause the securing means
to move upwardly. The cams 285 and 288 are
also adapted to engage a pair of rollers 289 (Figs.
2 and 4) journaled in brackets 2898 which are in
turn fixed to upper extension arms 281. The
arms 21 extend rearwardiy from the shaft 242
and are fixed to the journal of the boss 2§¢. Thus
it may be seen that engagement of the rollers 845
and 286 with the rollers 289 will cause the secur~
ing means {8 .to move inwardly to engage and
hold a stack of boxes.

Should the lower box in a stack being engaged
be slightly wider than normal, I have provided a
compression spring 298, positioned hetween the
upper rearward end of the extension arm 244 and
the inside center of a U-shaped support 298, The
support 288 has its inner lower end fastened as
by welding to the lower extension arm 252. A
rod 297 retains the spring 285 in the desired posi-
tion.

Shaft 241 also carries a pair of switch cams
300 and 36f (Fig. 4), adapted to cperate switches
302 and 383, the purpose of which will be later
described. The switches 282 and 303 are mounted
on a bracket 364 which is fixed to the upright
frame member 26.

To adjust the securing apparatus 4§ so that the
bottom box of a stack of boxes is at the center of
the unstacker, I have provided an aligning mech-
anism consisting of a pair of adjusting cams 395
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and 1306 (Figs. 9 and 13) fixed 6o the shaft 2{{.
The cams 305 and 306 are.adapted to engage a
protruding tab 307, carrying a cam 306’ :and fixed
toa bracket 388, which-is in turn fastened to the
cross member 272 of the floating ‘backing .plate
263, -As the stack of boxes is ‘unstacked, this
aligning mechanism adjusts each lowermost box
to a central position in the machine, thus allowing
for 'much misalignment in the original stack.

‘To-provide for the outward movement of the
securing angles 235 and 236 after the last box of
the stack has left the machine-and to clear the
way for a new stack, I have mounted -a roller
bracket 318 (Figs.-4 and 9) on the shaft 211. The
bracket supports a roller 311 which may engage
a.depending section 312 of an actuating lever 313.
The lever 313 is-pivotally fixed as at 314 to.a chain
guide 315.

The chain .guide 315, through a boss 316, is
attached to a collar 317 fixed on the shaft 242.
The chain guide 315 has a channel 318 through
whieh a chain 319 passes. Each:end of the chain
319 is fixed to an arm -323. The arms 320 are
fixed to the arms 239 and 249 -of the securing
apparatus I6. A rod 321 slidably arranged be-
tween the ends of the arms 329 and carrying
compression springs 322 terminated against
bosses 323 serves fo return the securing angles
235 -and 238 to their normal closed position.
Thus it may be seen that upon engagement of
the roller 31{ with the member 3{2 and the lever
313 the chain guide 2315 will be turned, tighten-
ing the -chain -3{5 and opening the securing
angles 235 and 236 to the position shown in
Fig. 1.

‘The shaft 273 arranged between the vertical
plate members 278 and 271 carries a collar 325,
from which depends a switch lever 326 (Figs. 4,
9-and 10). The lower end of this switch lever is
bent back against itself to form a box engaging
section 327.

A switeh lever 320, also fixed to one end of the
shaft 2713, is adapted to operate a .switch 334
mounted on one of the backing plate stiffening
members 271 when the box engaging section 227
of the arm 326 is depressed by the lower box of
a stack. The purpose of this switch 23§ will be
later described.

Another lever -335, mounted on the shaft 213
adjacent to the arm 326, has its upper end in
position to contact a stop extension member 336
on the forward side of the lever 313. A tension
spring 337, fixed between the lever :335 and the
arm 313, normally urges the two together. A
second tension spring 328, fixed between the lever
325 and a brace 2328, normally urges the lever
328 to the position shown by Fig. 4. The brace
336 is fixed as by welding to the cross stiffening
member 272 of the plate 259.

Thus it may be seen that as long as the lever
22€ is held in a depressed position, the lever 313
and its depending top 212 will be held out of
engagement with the roller 311, thus leaving the
securing angles 235 and 236 in their inward posi-
tion to engage the lower box of a stack.

As a timing mechanism to delay the operation:
of the clutch §24 and the subsequent lowering of
the chains 3, I have provided a stop lever 342
(Fig. 10), adapted to engage -a roller 343 jour-
naled in one end .of a crank 344 pivotally secured
to the brace 290 as.at 345. The outer end of the
crank 344 is fastened to a push rod 346 at 347.
The lower end of the push rod 346 is fixed as at
348 to a lever 349 fixed to a shaft 350 journaled
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in a bearing block 351 fixed to the upright frame
member 25.

The shaft 359 carries a two-way crank 352.
The upper end of the crank 352 engages a lock
member 353 of a lever 384, pivotally mounted on
a shaft 5% which is journaled in bracket 356 se-
cured to the upright frame member 25 The
outer end of the lever 354 carries a roller 387
which is adapted to be engaged by a cam plate
358 (Fig. 2) fixed to the pivotal shafts support-
ing two of the rollers 156 on the plate {55 as at
359. The lower end of the crank 3%2 is con-
nected by means of a rod 388 to the lever 138 of
the clutch control mechanism as at 36{. Ten-
sion springs 362 and 363 adjacent the clutch
mechanism normally urge this mechanism to the
position shown by the solid line of Fig. 10. :

Thus it may be seen that even though the
lever 342 is moved out of engagement with the
roller 343, the clutch mechanism 124 cannot op-
erate -until the plate 155 has descended far
enough to cause the cam plate 358 to engage the
roller 357 to unlock the lock member 253, allow-
ing the clutch mechanism to operate.

As a safety measure, levers 385 and 386 (Fig,
4), connected at the outer ends by a eross mem-
ber 367 and pivotally connected as at 368 to bear-
ing blocks 368 fixed to the bearing angle member
48, have been placed in such a manner as to inter-
cept an outgoing box. An L-shaped arm 376, de-
pendent from the lower end of the lever 368, en-
gages one end of a spring 37{. The other end
of the spring is fastened to a switch 372 which
is fixed to the bearing support 44. The operation
of the switch 372 will be later described.

The outgoing conveyor indicated generally at
18 includes a pair of chains 882 and 221, carried
by sprockets 382 and 383 fixed to the shaft (i
and- driven by the motor (86. The chains are
also carried by sprockets 284 and 2385, rotatably
supported on the outer ends of the shaft 86. The
upper reach of the chains 239 and 38{ is some-
what lower than the upper reach of the incom-
ing chains 12 or the supplemental chain i3, as
shown in Fig. 4. - The upper portion of the chains
389 and 281 is supported by chain guides 385 and
387, fixed by means of brackets 388 (Fig. 2) to
the bearing support members 43 and 44. .Chain
guides 389 and 398, fixed to the bearing support
members 43 and 44, support the lower travel of
the chains 288 and 381.
~ Cam members 381, fixed to the ouber edges of
the supports, serve to cam the levers 165 from
beneath the lower box, as will be later described.

- An outgoing belt type conveyor 285 may be
used to.convey the individual boxes from the ma-
chine.

-Mounted. on the brackef 3084, I provide a third
sw1tch 408, adapted to be actuated by a cam 491
on the shaft 211. This switch 489 is connected
in line with a limit switch 485. This limit switch
405 is operable by a pressure lever 406 above the
chains 380 and 38{ and pivotally mounted by
means of levers 467 and 488 to the floor angle
20. A spring 48% normally urges the pressure
lever 486 to the position shown in Figs. 1 and 2.

As a safety feature I have provided vertical
rods 412 (Fig. 4), fixed between the base angles
29 and 20 and the top frame members 27 and 28.
‘The rods 412 support three hox engaging levers
413 in such position as to engage the lower three
boxes of a stack. Adjacent to the lower end of
the rods 412 I provide a switch lever 414, adapted
to actuate a switch 415 mounted on the floor
frame member 2. Thus it may be seen that a
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box too wide or too badly out of line to enter
the machine will trip this switch and stop the
operation of the entire machine.

In operation, and referring particularly to the
wiring diagram of Fig. 12, a stack of boxes from
6 to 9 high is brought into the apparatus on the
feed conveyor 12. The lowermost box strikes the
switch lever {30 which causes the clutch 124 to
operate, thus raising the chains 13 and depressing
lever 129, engaging switch 132 to stop the motor
69. The stack continues into the machine until
the roller stops 94 are engaged. At this point the
second box from the bottom of the stack engages
the portion 327 of the lever 326, closing the switch
381 and starting the motor 205, which continues
in operation until the last box clears the lever
326, opening the switch 331.

The depressing of lever 326 also moves the arm
335 from engagement with the stop 336, allowing
the tab 312 to disengage from the roller 311, caus-
ing the securing angles 285 and 236 to engage the
second box from the bottom of the stack. The
parts are so arranged that the faces A first en-
gage the outer face of the box and pull the box
towards the floating plate 268 to align the en-
gaged box. Thereafter further movement of the
member 235 and the member 236 causes the faces
A’ and also the faces A to tightly hold the box
which they engage. The cams 285 and 286 en-
gage the rollers 289, further increasing the pres-
sure on the securing apparatus i6. At the time
this securing operation takes place, the plates 155
travel downward to the position shown in Fig.
6, allowing the cam plate 358 to engage the roller
357 and, by means of the linkage previously de-
scribed, lower the chaing 13. 'The lowermost box
is thus deposited on the otuitgoing chaing 18 to be
conveyed from the machine.

The plates 155 continue upwardly until the out- -
ward extension of the arms 184 and the cross
members {66 engage the bottom of the lowermost
box of the stack, raising it slightly and thus aid-
ing the release of the securing apparatus 186,
which is completely accomplished by engagement
of the cams 285 and 286 with the rollers 287. The
stack is positioned in the center of the machine

" at this time. This position is illustrated by Pig. 7.
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The plates 155 then continue downwardly, car-
rying the complete stack. At a point near the
bottom of the travel, the holding apparatus en-
gages the next to the bottom box to hold that
box and those hoxes above it while the bottom
box continues downwardly to be deposited on the
outgoing conveyor 18, the arms (65 being carried
out of the path by the cams 291. )

This operation continues until all the boxes
have been unstacked, whereupon the securing
angles 235 and 236 spread apart and the machine
comes to rest pending the arrival of a new stack
into the unstacker.

Should the boxes fail to clear the machine at
a suificient speed to keep the conveyor 395 full,
the switch 485 and the switech 400 will be both
opened, causing the machine to be stopped in the
position shown by Fig. 8.

The switch 312 is adapted to stop the motor
106 and the outgoing conveyor should a box be
broken or be too low to clear the machine.

In the foregoing descrlptlon I refer to my in-
vention as employed in a manner wherein single
boxes are removed one by one from the botiom
of a stack and in which the holding means en-
gages the next to the bottom box of the stack.
It will be understood, however, that this holding
means may engage the third box from the bot-
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tom of the stack or other boxes so that the hoxes
may be discharged from the stack in tiers-of two
or.in.any other arrangement desired, Although
I have described the apparatus.as removing hoxes
singly, it will be understood that with equal facil-
ity, the.apparatus can remove more than one box
from the bottom of a stack.

Having thus. described my invention: and the
present preferred embodiments thereof, I desire
to. emphasize the fact that many modifications
may be resorted to in a manner lmited only by
a_just interpretation of the. following claims,
wherein:

Having thus described my invention, I claim::

1..In_a box unstacking apparatus, an unstack-
ing station, a feed conveyor adapted to feed boxes
to the unstacking station, vertical guide members
disposed at. each. side of the station, plates
mounted'to. move up and down on.the, guide mem-
bers,. a. ‘chain. connec’ced at. one side to each of
ce;.vmg a, cham a crank. member at one side of
each: spxocket each crank member having a
roller thereon, each chain passing one of’ ,the
rollers, means to anchor the other end.of the
chains, means tc rotate the crank member to raise
and lower the plates, and a box supporting memn-
ber mounted on each plate; each box supporting
member having a_ box engaging part tliereon
adapted to engage beneath a box at the station.

2: In a box unstacking apparatus; an unstacks
ing statiomn, a feed.conveyor adapted to fegd hoxes
to.the unstacking station, vertical guide membpers
disposed . at each  side- of the- station, plates
mounted to move up and down-on.the guide mem-
bets, a.chain_connected at one end.to each of the
plates, a sprocket above each plate and receiv-
ing a chain, a_crank member at one sids of each
sprocket, each. crank member having. a roller
thereon, each. chain passing over.one of the
rollers, means_to, anchor the other end of’ “the
chains, means to. rotate the. crank member to
raise and lower the plates, a boxX supporting mem-
ber. having a box engaging part thereon adapbed
to.engage beneath a box at the station; and means
to move,said box engaging parts.apart to permit
delivery of a stack of boxes to..the receiving
station..

3. A. box_ unstacking mechanism including a
frame, g pair of substantially vertically extend-
ing,. angle. shaped; box. securing. membpers, each
member having faces.adapted to engage the f1 ont
face.and the end face of. a.box, a support arm
pivoted at its outer end on each of the securing
members,. said arms_being rearwardly directed

pivobed supportmg means on the frame and sup-
porting. the. inner ends.of said arms, a.cam.op-
erable to move the.securing members. towards the
ends of ‘boxes in a stack, and’ a cam operable to
move.said arms rearwardly against a box in the
stack.

4:. A .box unstacking- mechanism . including a
frame, a backing plate, means mounting the
backing plate on the frame for transverse move-
ment_in_a substantially vertical plane, a_ pair of
substantially vertically extending angle, shaped
securing .members, each member having faces
adapted to engage the. iront face and the end
face. of_a box, a_supporting arm pivoted to each
of ‘the. securing members for movement about a
horizontal axis, said arms being .upwardly and
rearwardly. inclined, universal supporting. means
on. the, frame and supporting the inner ends of
said-arms, a lever disposed.to be rocked by the
second box from the bottom of g stack in the
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apparatus, cam- means- operable- by said lever to
move the securing members towards the-ends of’
boxes-in the stack, and other cam - means to-move
said arms downwardly to move-a box engaged:by
the arms rearwardly-against the backing plate.

5. A box unstacking mechanism including a
frame; a backing plate, means mounting the
backing plate on the frame for transverse move-
ment -in- a substantially- vertical plane, a pair of
substantially vertically extending angle shaped
securing members, each- member- having faces
adapted to engage the front face and end face
of a box, a supporting arm pivoted at:its outer
end on each of the securing members for move-
ment: about a horizontal axis, said- arms - being
upwardly and. rearwardly ineclined and having
bearings-at their inner ends; said bearings having
their axes substantially- vertical,  a horizontal
shaft at the inner end of said arms, each of'said
bearings being rotatably: mounted: on-the hori-
zontal shaft to provide a substantially universal
mounting- for the arms, a pivot rod extending
downwardly through each of the first mentioned
bearings, each pivot rod terminating at its lower
end in a boss, an extension arm- extending down-
wardly from each of the second mentioned bear-
ings, an angle member connecting said extension
arms, spacers on the connecting angle member,
said bosses being mounted: orr szid- spacers, up-
wardly inclined braces-each having one end-en-
gaging a boss and rotatable with the pivot rod,
the other end of each of said- last mentioned
braces being cennected to-one of the supporting
arms adjacent to the lower end of the latter, a
lever disposed to be rocked by the second box
from the bottom of g stack in-the apparatus, cam
means operable by said- lever-to- move the-secur-
ing members about the axis of the  first men-
tioned:bearings towards the boxes inr the stack,
cam means-to-move said -arms- about their hori-
zontal axes downwardly to cause-the faces-ofi the
supporting members which-engage the front face
of the box to move an engaged box rearwardly
against the backing plate; and other cam means
to- move said' arms towards each other about
their vertical pivots to engage and- support the
box.

6. A box unstacking mechanism- ihcluding- a
frame, a backing plate, means mounting the
backing plate on the frame for transverse move-
ment in a substantially vertical plane, a pair-of
substantially vertically extending-angle shaped
securing. membpers, each member having faces
adapted to engage the front face and the end face
of a box; & supporting arm pivoted at its outer
end on each of the securing members for-move=
ment about a horizontal axis, said arms being
upwardly- and rearwardly- inclined and’ having
bearings at their inner ends, said-bearings hav-
ing their axes substantially vertical, a horizontal
shaft at the inner end of said arms, each of said
bearings being rotatably mounted on the hori-
zontal shaft to provide a substantially universal
mounting for the arms, an upwardly and rear-
wardly  inclined supporting rod secured.to the
upper end of each securing member; a boss on the
frame, said  boss having an aperture- through
which said rod extends, resilient means normally
urging the rods rearwardly, g pivot rod extending
downwardly through each of the-first mentioned
bearings, each pivot rod terminating at its-lower
end in a boss, an extension-arm extending down-
wardly from each of the second mentioned bear-
ings, an angle member connecting said extension
arms; spacers-on the connecting angle- member;
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said bosses being mounted on said spacers, up-
wardly inclined braces, each having one end en-
gaging a boss and rotatable with the pivot rod,
the other end of each of said last mentioned
braces being connected to one of the supporting
arms adjacent to the lower end of the latter, a
lever disposed to be rocked by the second box
from the bottom of a stack in the apparatus, cam
means operable by said lever to move the secur-
ing members about the axis of the first mentioned
bearings towards the boxes in the stack, cam
means to move said arms about their horizontal
axes downwardly to cause the faces of the sup-
porting members which engage the front face of
the box to move an engaged box rearwardly
against the backing plate, and cam means to
move said arms towards each other about their
vertical pivots to engage and support the box.

7. A box unstacker including a frame, a back-~
ing plate, support members engaging the backing
plate and frame and mounting the backing plate
for lateral shifting movement in a substantially
vertical plane, a pair of spaced, substantially
horizontal, parallel brace members, means piv-
otally mounting the inner ends of each of the
brace members to the backing plate for move-
ment about substantially vertical axes, and means
pivotally securing the forward end of each of
said brace members to the frame for movement
about substantially vertical axes.

8. A bhox unstacker including a frame, a pair
of spaced depending arms, means pivotally
mounting the arms on substantially horizontal
pivots to the frame, a backing plate, means piv-
otally mounting the lower ends of said depend-
ing arms on the backing plate, a pair of upper,
parallel, spaced, substantially horizontal brace
members, means pivotally mounting the inner
ends of the brace members to the backing plate
for movement about substantially vertical axes,
means pivotally securing the forward end of
said brace members to the frame for movement
about substantially vertical axes, a pair of lower,
substantially horizontal, parallel brace members,
means pivotally connecting the inner ends of
the lower pair of brace members to the backing
plate for movement about substantially vertical
axes, and means pivotally connecting the outer
of the lower pair of brace members to the frame
for movement about substantially vertical axes.

9. In a box unstacking apparatus, box secur-
ing and holding means including a frame, a back-
ing plate, spaced parallel arms mounted on the
frame and pivotally secured to the backing plate
to permit lateral movement of said backing plate,
a pair of spaced shafts on the frame, a pair of
spaced arms, means pivotally mounting the arms
on the shafts, a box gripping member pivoted on
each shaft thereof, a cam operable to cause the
gripping members to move towards each other to
engage a box, and cam means to cause the grip-
ping members to move towards said backing plate
to move a box engaged by the gripping members
against the backing plate.

10. A box unstacker including a frame, a hori-
zontal cross member on the frame, a pair of
spaced depending arms, means pivotally mount-
ing the arms on substantially horizontal pivots
to the cross member, a backing plate having a
horizontally disposed stiffening member at its
upper end, means pivotally mounting the lower
ends of said depending arms cn the stiffening
member, a pair of upper, parallel, spaced, sub-
stantially horizontal brace members, means piv~
otally mounting the inner ends of the brace mem-
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bers on the stiffening member for movement
about substantially vertical axes, the frame in-
cluding forward extending upper members,
means pivotally securing the forward end of said
brace members on the upper frame member for
movement about substantially vertical axes, a
pair of lower, substantially horizontal, parallel
brace members, means pivotally connecting the
inner ends of the lower pair of brace members
to the backing plate for movement about sub-
stantially vertical axes and means pivotally con-
necting the outer of the lower pair of brace mem-
bers to the frame for movement about substan-
tially vertical axes.

11. In a box unstacking apparatus, holding
means, a lowerator movable to engage a box held
by the holding means, said lowerator including
spaced, opposed, vertical guide members, shafts
mounted to move up and down on the guide mem-
bers, stack supporting arms journaled on said
shafts, means to cause said supporting arms to
move inwardly and outwardly to engage a box
of a stack, means to align the lowermost box in
a stack prior to unstacking, said aligning means
including pivoted aligning arms, and cams oper-
able to move said aligning arms to box engaging
position to align a box in a stack.

12. In a box unstacking apparatus, holding
means, means to cause said holding means to
engage and support a stack of boxes, a lowerator
movable to engage a box held by the holding
means, said lowerator including spaced, opposed,
vertical guide members, plates mounted to move
up and down on the guide members, a chain con-
nected at one end to each of the plates, a sprocket
above each plate and receiving a chain, a crank
member at one side of each sprocket, each crank
member having a roller thereon, each chain pass-
ing over one of the rollers, means to anchor the
other ends of the chains, means to rotate the
crank member to raise and lower the plates,
means to release the holding means, a delivery
conveyor, means to lower the lowerator until the
box held thereby is at a location adjacent to
the delivery conveyor, means to cause the hold-
ing means to engage a box above the lowermost
box of the stack being lowered by the lowerator
when the lowermost box in the stack being low-
ered is at said location, and means to further
lower the lowerator while the holding means
holds the reduced stack to dispose the lowermost
box of the stack being lowered onto the delivery
conveyor.

13. In a box unstacking apparatus, holding
means, a delivery conveyor, a lowerator movable
to engage a box held by the holding means, said
lowerator including spaced, opposed, vertical
guide members, plates mounted to move up and
down on the guide members, horizontal shafts
supported by each of said plates, a pair of spaced,
upwardly inclined stack supporting arms jour-
naled on each of said shafts, a transverse stack
engaging member secured to the upper ends of
each pair of supporting arms, means to cause
said supporting arms to move inwardly and out-
wardly to engage a box of a stack, means to align
the lowermost box in a stack prior to unstacking,
said alighing means including substantially ver-
tically directed aligning arms pivotally arranged
on said shafts intermediate said supporting arms,
a box engaging and alighing member secured to
the upper end of each of said aligning arms,
cams operable to move said aligning arms to box
engaging position to align a box in a stack, a
chain connected at one end of each of said plates,
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a-sprocket- above:each-plate -and. adapted. to. re-
ceive-a:chain, a. crank -member. at one: side of,
and' rotatable: with; each sprocketf, each. crank
member-having. a-roller thereon, each:chain pass-
ing over-one.of: the -rollers, means- to:fixedly an-
chor: the other end:of the:chains; means. to-move
the- holding: means to- releasing position, and
means-to;rotate the-crank: to lower the:lowerator
until: the ‘box held -thereby: is at: a: location.ad-
jacent.to:the-delivery. conveyor.

14. In--a. box- unstacking.- apparatus; holding
means; means-to-cause: said: holding; means to
engage:and: hold: a-stack. of boxes; a.delivery con-
veyor, a lowerator movable to .engage-a box. held
spaced; opposed;. vertical guide. members, plates
mounted:to.move:up and.down-on the:guide mem-
hers; horizontal shafts: supported: by. each of. said
plates,-a pair-of spaced; upwardly; directed; stack
supporting arms: journaled- on_each. side-of said
shafts; a transverse stack engaging member con-
necting the upper ends.of each: pair: of supporting
arms, means:-to. cause -said-supporting. arms to
move-inwardly and outwardly to-engage: a- box
of-a-stack; means:to;align-the lowermost box in
a:stack-prior to unstacking; said-aligning means
including substantially vertically-directed -align-
ing-arms; pivotally. arranged- on -said. shafts: in-
termediate:said.supporting: arms, a box-engaging
and: aligning: ‘member secured: to-the upper. end

10

20

30

15

of said.arms, cams. operable to. move said. align-
ing arms to box engaging position to.align a box
in-a stack, a chain.connected at one end of. each
of -said. plates, a sprocket above each plaie and
adapted to reeeive a. chain, a crank member at
one-: side of, and rotatable with, each. sprocket,
each:crank member having a roller thereon, each
chain. passing over one of the.rollers, means to

xedly . anchor the other end of the chains,
means to. move. the holding. means to. releasing
position, and means.to rotate the crank to lower
the-lowerator until the box held thereby is.at. a
location adjacent to.the delivery conveyor.

AMBROSE A. NEJA.
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