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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. 

Fig. 3 is a 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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2 
different positions and showing the lowerator 
ready to receive a stack of boxes. 

- Fig. 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 
byline 9—-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 i l—l l of Fig. 4. 

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

Fig. 13 is a fragmentary sectional view taken 
on line l3~|3 of Fig. 9, and 

Fig. 14 is a 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 H]. As shown the apparatus includes 
a frame ll, feed chains l2, elevating chains I3, a 
lowerator apparatus M, a lowerator driving 
mechanism [5, a holding mechanism I6 for hold 
ing a stack of boxes, controlling means I’! for 
controlling the holding mechanism I6, and de 
livery chains I8. The boxes shown at B consist 
of ends BB, bottoms Bb, a pair of side boards B‘2 
and top cleats B4. 
The frame I l comprises a pair of longitudinal, 

parallel floor support angles 20 and 2|, adapted 
to be fastened to a ?oor 22, which has a well 22' 
therein. 
Forward vertical support angles 23 and 24 and 

longer rear vertical support angles 25 and 2G serve 
to support most of the unstacking apparatus. 
Supports 23 and 25, 24 and 26 are connected at 
their tops by angles 21 and 28 and at their bases 
by angles 29 and 30 and are ?xed as at 3i to the 
floor support angles 20 and 2|. 
The bases of the forward supports 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. 
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At the outer forward ends of the ?oor members 
23 and 2I I arrange a cross member 40 supported 
from the ?oor members 29 and 2I by angles III 
and 42. The cross member 49 acts as a forward 
support for longitudinal bearing supports 43 and 
44 (Fig. 3), which make a slight jog downward 
as at 44' (Fig. 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 I2 consist of a pair of 

chains 45 and 48 which may extend out in chan 
nels 41 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 5| and 52 ?xed to the bearing sup 
ports 43 and 44. 
Adjacent to bearing block 52 and ?xed to the 

shaft 55, I have arranged a sprocket 55, adapted 
to receive a drive .chrain 5.6, driven by a sprocket 
51 mounted on a shaft 53, which is in turn jour 
naled in a bearing block 59 on hearing support .44, 
and a bearing block 99, ?xed to an extension 
angle ?I, arranged between the upright 24 and 
the cross member 40. 
The outer end of the shaft 53 carries a sprocket 

65, adapted to receive a primary drive chain 66 
connected to a. sprocket 6], which is driven by a 
shaft 63 from a motor 69 through a gear box ‘Ill. 
The motor 69 is supported on a suitable support 
‘I I, composed of angles which may be ?xed to the 
frame ?oor member 22 as by welding. 
Thus it may be seen that through the motor 69, 

chains 65 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 boxes 
are permitted to stand for several hours before 
processing. The chains 45 and 4G serve to bring 
the stacks of boxes from the place of storage. 
The supplemental elevating chains, indicated 

generally at I3, consist of a. pair of chains "I5 and 
‘I5, supported at their outer end by Sprockets TI 
and ~18, mounted on a shaft ‘I9 journaled in bear 
ing blocks-8B and BI, mounted, respectively, on 
the bearing support angles 43 and ‘44. 
The shaft 'I_9 also supports the pivotal end of 

chain support frames, indicated generally at 85 
(Fig. 4). The frames 85 are supported by hear 
ing plates 85 and 81. Each frame 95 is composed 
of two sidemembers. Each side member consists 
of an upper angle member 88 and a lower angle 
member 89. At their free ends the angle mem 
bers 8'8 and 89 engage a bearing plate 90 in which 
is journaled a shaft 9|, which supportssprockets 
92 which, in turn rotatably support the inner 
ends of the chains ‘I5 and ‘I6. The side members 
of the frame>85 are held at their inner ends in 
Spaced relation by a cross angle 93. Roller stops 
94, ?xed to the plates 9!], limit the inward move 
ment of the stack. 
The frame 95 is adapted to be moved into an 

upper and lower position and is retained in these 
positions by the action of cam members 95, as 
shown in Figs. 4 and 11. The cams 95 are eccen 
trically supported on a shaft 96 which is jour 
naled in bearing blocks 91 and 98, ?xed to bearing 
support members 43 and 44. The cams 95 are 
notched as at IIIU and HM, these notches being 
adapted to receive rollers I02, ?xed to the upper 
frame angles 88 by a shaft I03, the outer end of 
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4 
which is journaled in a side plate I I14. 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 ‘I5 and ‘I8, may be raised and lowered 
to position as shown by Figs. 5 and 6. 
The drive for the elevating chains I3 consists 

of a motor I06 and a gear box III'I, mounted on 
the support ‘II. Through the gear box IU'I the 
motor I06 drives ,a shaft I06 and ,a sprocket I09 
(Fig. 2) . The sprocket I09 receives a chain III] 
which passes over a sprocket IIIIa on a shaft III. 
The shaft II I is journaled in bearing blocks H2 
and I I3, ?xed to bearing supports 43 and 44. 
Adjacent to the bearing block I I3, the shaft I I I 

carries a sprocket II4 which supports and drives 
a chain H5. The chain Il5 engages a sprocket 
I I6, ?xedto the shaft SI, which, :as has been pre 
viously mentioned, supports the inner ends of 
chains I3. 
Another sprocket I20, also mounted on the 

shaft III, is engaged by clutch drive chain vI2I. 
The chain I2I also engages a sprocket I22 on 
shaft 96 and is adapted to drive the rotating por 
tion I23 of a clutch, the ?xed portion of which 
is indicated at I24. 
An angle support I2'I (Fig. 10), ?xed between 

the cross member 43 and the bottom frame mem 
ber 33, supports a bearing block I28 whichsup 
ports a shaft I23’. The shaft I28’ sup-ports 
levers I29 and I30, so placed as vto'be rocked by 
a stack of incoming boxes. The lever I29, 
through extension I,3I, Figs. 1 and 2, is adapted 
to operate an electrical switch I32, the operation 
of which will be later described. 
The lever I39 includes an arm I33 (Fig. 10), 

connected to a rod I34. Therod I34 is connected. 
to a cross arm I35 mounted on a pivot I34’. The 
cross arm includes a clutch stopping member I33 
rigid on the arm I35. When the cross arm is 
rocked it releases the member I36 from engage 
ment with the clutch I24. The cross arm I35 at 
its upper end is connected to a rod I3'I which is 
in turn connected to a lever I38 which has an 
arm I39 thereon. The arm I39 is a clutch stop 
ping member. This member I39 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 block 
9.8, an arm I42 (Fig. ,4) which carries a pair of 
rollers I43 and I44 at its outer end, These, 
rollers 643 and I44 are adapted to engage in a 
notch I45 in an arm I46, pivotally supported as 
at M’! to a bearing block I48 ?xed to the bear 
ing support angle 44. 
The notch I45 is held in engagement with 

either roller I43 or I44 by a tension spring I49, 
connected atone end to the outer end of the 
arm I43 and at the other end ?xed to the bear 
ing support 44 at its downward jog 45. 
The lowerator apparatus, indicated generally 

at I4, consists of a pair of opposed plates I55 
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 I55 has been 
shown in detail and will be dscribed, 
The plates I55 rotatably support at their four 

corners rollers I56 which are adapted to engage 
and roll against vertical guide shafts I51 and 
I58 ?xed between said supports 35 and 38 at 
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their tops and lower angles 29 and 30 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 I60, journaled in bearing blocks I6I 

and I62 ?xed to the plates I55 as at I63, sup 
ports a pair of stack supporting arms I64 and 
IE5. The outer ends of the arms are connected 
by a stack engaging member I66 as by welding. 
A spring rod I61 pivotally mounted as at I68 
on the stack engaging member I66 passes through 
the plate I55 and is surrounded by a compres 
sion spring I69. The inner end of the spring 
I69 engages the plate I55 and the outer end en 
gages a ?ange I10 on the spring rod I61, nor 
mally urging the stack engaging member I66 to 
the position shown in Fig. 5. 
At the outer end of the shaft I60 I have ar 

ranged a crank "I (Fig. 4) which rotatably 
supports a roller I12 which, upon upward move 
ment of the plate I55, is adapted to engage a 
cam lever I15, thus moving the arm "I and the 
stack engaging member I66 to the position as 
shown by Fig. '7 to engage the lower end of a 
stack of boxes B. 
The cam lever I15 is pivotally supported at 

I16 to a support angle I11 ?xed to the frame 
member 26. Angle I11 also suports a spring back 
ing plate 518, the rearward side of which pivot 
ally supports, as at I19, an emergency switch 
actuating lever I80 which has a protruding 
switch actuating arm I3I thereon. A switch ac 
tuating rod I82 is slidably mounted in the plate 
I18, having its outer end ?xed to the lever I80 
and its inner end rotatably supported as at I83 
to the cam lever I15, and is surrounded by a 
compression spring I84. A switch I85 is ?xed 
to the member 25. Thus it may be seen that 
if the box engaging arm I66 is unable to engage 
the lower edge of a stack when the roller I12 
strikes the cam lever I15, the rod I82 will be 
moved, thus moving the lever I80 and the arm 
I8I, opening the switch I85 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 
I90 pivotally supported on the shaft I60 with 
an extension I9I at their lower end. The ex 
tension I9I is engaged by a compression spring 
I92, arranged between bosses on the plate I55 and 
the extension arm I9I, which normally urges 
the arm I90 to the position shown in Fig. 6. A 
box engaging member I93 is ?xed to the upper 
end of the arms I90 as by welding. 
A roller support member I94 is ?xed on the 

rear of the arm I90 and rotatably supports a 
roller I95. Upon upward movement of the plate 
I55 the roller I95 is adapted to engage a cam 
lever I96 which is pivotally supported at I91 to 
an angle frame I96 which in turn is ?xed to the 
mid support member 36. A compression spring 
I99, arranged between the cam lever I96 and 
the angle frame I98, normally urges the cam 
lever I96 to the position shown in Fig. 5, the 
lever I96 being held against further extension 
by a limit rod 200. 
Thus it may be seen that upon upward move 

ment of the plate I55 the roller I95 will engage 
the lever I96, moving the arm I90 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 I99 will be compressed, still aligning 
the box. 
The lowerator driving mechanism I5 consists 

of a motor 205, connected by means of a gear 
box 206 to a shaft 201, which supports a sprocket , 
208 and drives a chain 209. The chain drives a 
sprocket 2I0 mounted on a shaft 2i I. The 
shaft 2II is journaled in bearing blocks 2I2 and 
2I3 (Fig. 2), ?xed to the rear vertical support 
frame members 25 and 26. Fixed adjacent to 
the outer ends of the shaft 2| I, I arrange a pair 
of rotating arms 2I4 and 2I5, the outer ends 
of which rotatably support chain rollers 2I6 and. 
2". The rollers 2I6 and 2I1 engage lowerator 
chains 2I8 and 2I9. One end of each of the 
chains 2I8 and 2I9 is ?xed as at 220 to arms 
224 which are fastened at their lower end to 
the plates I55 at 222. A spacer 223 (Fig. 5), ar 
ranged between the plate I55 and the arm 22I, 
braces the arm 22 I. Each of the chains 2I8 and. 
2I9 extends upwardly and passes over sprockets 
225, mounted on a shaft 226 journaled in bear 
ing blocks 221 ?xed to the upper side of the mid 
angle frame members 35 and 36. 
The chains 2I8 and 2I9 continue rearward 

over pulleys 228 and 229 on the shaft 2“ and 
around rollers 2 I6 and 2I1 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 2I5 the chains 2I8 and 2 I9 will be moved in 
such a manner as to raise and lower the plates 
I55 as previously mentioned. 
The means indicated generally at I6 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 ?xed to bearings 24I which have sub 
stantially vertical axes. Each bearing 24I 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 246. The use of the rod 244 
will be later described. Springs 241 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 “I at the upper 
ends of the arms 239 and 240. The rods 250 ter 
minate at the lower end in a boss 25I mounted 
on a spacer 25I' ?xed to an angle member 252' 
secured to an extension arm 252 which latter 
extends downwardly from the bearing 24I. The 
rod 259 rotatably supports one end of a brace 
253, the other end of which is ?xed 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 horizontally or vertically about the ver 
tical shaft 250 and the horizontal shaft 242 to 
the desired position. It will also be seen that a 
downward motion of the seeming 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. 
.Inbrder to ‘provide .for ‘the ~lateral movement 

of the .entire stack securing :apparatus l8 as a 
unit ‘to xcompensatefor'any misalignment of the 
boxes in the stack, I.have arranged a series of 
?exible pivots to support a floating backing plate 
260. Pivotally supported'as at 26| (Fig. 2) to the 
upper :cross angle member 131, I have arranged 
arms 252, the lower ends of which are pivotally 
mountedto the angle 235 which forms the'upper 
stiffening member for the plate 250. These arms 
252 are in vertical spaced relationship, with I only 
one shown. Pivotally supported by the horizontal 
edge of angle 246 as at 232’, I arrange a second 
set of .Ibraces 26.3 and 2E4, the outer ends of which 
are pivotally mounted as at- :255 to the central 
portion of the upper ‘angle frame membersz‘i and 
28. ‘Another set of bracesI-ZSEYandVZ-S-T (below the 
braces :233 ~and254) are pivoted at 282" to a brace 
member 268 and at the lower end of plate 23%) 
and toblocl: ?xed to the upper surfaces of 
mid angle-members 235 and 236. This movable 
plate 269 further “includes vertical brace angles 
270 andill and .a lower central brace 2'52. Be 
tween the members 22’6 and '21! I have arranged 
a shaftZlI-i, the use of which will be later de 
scribed. 
From the upper ends of the vertical franc 

members~25 and 2G, I have arranged braces 215 
and 216 which support a ?xed guide plate 27?. 
As a further guide I havearranged tubular sup 
ports 218 and 219 which extend upward from the 
horizontal frame members 2? .and 28 and tubular 
members 288 and 28! upward from the braces 
23-5. A horizontal tubular member 2532, as shown 
in Fig. 3, connects the tops of these brace 
members. 
Referring now to the mechanism indicated gen 

erally at IT for controlling the securing mecha- . 
nism: The shaft 25! acts as a central control 
from which a pair of cams 235 and 285 (Fig. 4) 
operate. These cams are adapted to engage roll 
ers 2B‘? journaled in brackets 283, which are in 
turn ?xed to the extension arm 252 depending 
from the shaft 242 to cause the securing means 
to move upwardly. The cams 235 and 285 are 
also adapted to engage a pair of rollers 2852 (Figs. 
2 and .4) journaled in brackets 29.3 which are in 
turn ?xed to upper extension arms 23L The 
arms 29| extend rearwardly from the shaft 252 
and are ?xed to the journal of the boss 24 l. Thus 
it may be seen that engagement of the rollers 235 
and 286 with the rollers 28e'will cause the secur 
ing means Hi .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 295, positioned between the 
upper rearward end of the extension arm 29| and 
the inside center of a U-shaped support 298. The 
support 238 has its inner lower end fastened as 
by welding to the lower extension arm 252. A 
rod 291 retains the spring 295 in the desired posi 
tion. 

Shaft 2|| also carries a pair of switch cams 
300 and 38: (Fig. 4), adapted to operate switches 
30.2 and 393, the purpose of which will be later 
described. The switches 332 and 303 are mounted 
on a bracket 364 which is ?xed to the upright 
frame member 26. 
To adjust the securing apparatus l6 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 335 
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and 130.6 (FigS...9 and 13) fixed to the shaft 2| |. 
The cams 305 and .396 areadapted ‘to engage a 
protrudingtab ‘30?, carrying a cam 306’and ?xed 
to a bracket v308, vwhich is in turn fastened to the 
cross member 212 of the ?oating backing .plate 
25.’). As the stack of boxes is ~unstacked, this 
aligning-mechanism adjusts each lowermost box 
to acentral 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 238 after the last box of 
the stack has left the machine and to clear the 
way for anew stack, I have mounted a roller 
bracket 3 IE (Figs.~4 and 3) on the shaft 2| I. The 
bracket supports a roller 3“ which may engage 
adepending section3|2 of an actuating lever 3 I3. 
The lever 3 I3 is pivotally ?xed as at?“ 4 to a chain 
guide 3| 5. 
The chain guide :3|5, through a boss 3|6, is 

attached to ‘a collar 3H ?xedon the shaft 242. 
The chain guide 3|5 has a channel 3|8 through 
which a chain 3 [9 passes. Each end of the chain 
3|9 is ?xed to an arm 323. The arms 320 are 
?xed to the arms 23!! and 249 of the securing 
apparatus It‘. A rod 32| slidably ‘arranged be 
tween the ends of the arms 32!] and vcarrying 
compression springs 322 terminated against 
bosses 323 serves to return the securing angles 
2.35 and 236 to their normal .closed position. 
Thus it may be seen that upon engagement of 
the roller 3| | with the member 3 |2 and the lever 
M3 the chain guide 3|5 will be turned, tighten 
ing the chain 3|9 and opening the securing 
angles 235 and 236 to the position shown in 
Fig. 1. 
The shaft vElli arranged between the vertical 

plate members 210 and 2H 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 321. 
A switch lever 336, also ?xed to one end of the 

shaft 21.3, is adapted to operate a switch 334 
mounted on oneof the backing plate stiffening 
members 2'“ when the box engaging section 32-? 
of the arm 326 is depressed by the lower box of 
a-stack. The purpose of this switch ‘331 will be 
later described. 
Another lever 335, mounted on the shaft 213 

adjacent to the arm v32$, ‘has its upper end in 
position to contact a stop extension member 336 
on the forward side of the lever 3|-3. A tension 
spring 331, fxed between the lever :33?» and the 
arm 3|3, normally urges the two together. A 
second tension spring ‘338, ‘?xed between the lever 
335 and a brace 339, normally urges the lever 
329 to the position shown by Fig. 4. The brace 
339 is ‘fixed as by welding :to'the vcross stiffening 
member 2T2 of the plate ‘269. 
Thus it may be seen that as long as the lever 

32% is held in a depressed position, the lever 3|3 
and ‘its depending top 3|2 will be held out of 
engagement with the roller 3| I,, thus leaving the 
securing angles 2'35 and 233 in their inward posi 
tion to engage the lower box of a stack. 
As a timing mechanism to vdelay the operation 

of the clutch i 24 and the subsequent lowering of 
the chains I3, 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 2-90 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 ?xed as at 
348 to a lever 349 ‘?xed to a shaft 35.0 journaled 
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in a bearing block 35I ?xed to the upright frame 
member 25. 
The shaft 356 carries a two-way crank 352. 

The upper end of the crank 352 engages a lock 
member 353 of a lever 354, pivotally mounted on 
a shaft 355 which is journaled in bracket 356 se 
cured to the upright frame member 25. The 
outer end of the lever 354 carries a roller 35'! 
which is adapted to be engaged by a cam plate 
358 (Fig. 2) ?xed to the pivotal shafts support 
ing two of the rollers I56 on the plate I55 as at 
359. The lower end of the crank 352 is con 
nected by means of a rod 366 to the lever I38 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 I24 cannot op 
erate until the plate I55. has descended far 
enough to cause the cam plate 358 to engage the 
roller 35‘! to unlock the lock member 353, allow— 
ing the clutch mechanism to operate. 
As a safety measure, levers 365 and 366 (Fig. 

4) , connected at the outer ends by a cross mem— 
ber 36? and pivotally connected as at 368 to bear 
ing blocks 369 ?xed to the bearing angle member 
46, have been placed in such a manner as to inter 
cept an outgoing box. An L-shaped arm 316, de 
pendent from the lower end of the lever 366, en 
gages one end of a spring 35!. The other end 
of the spring is fastened to a switch 312 which 
is ?xed to the bearing support 44. The operation 
of the switch 312 will be later described. 
The outgoing conveyor indicated generally at 

I8 includes a pair of chains 383 and 38!, carried 
by sprockets 382 and 383 ?xed to the shaft III 
and; driven by the motor I66. The chains are 
also carried by sprockets 384 and 365, rotatably 
supported on the outer ends of the shaft 96. The 
upper reach of the chains 386 and 38I is some 
what lower than the upper reach of the incom 
ing chains I2 or the supplemental chain I3, as 
shown in Fig. 4. The upper portion of the chains 
386 and 38I is supported by chain guides 386 and 
381, ?xed by means of brackets 388 (Fig. 2) to 
the bearing support members 43 and 44. .Chain 
guides 369 and 396, ?xed to the bearing support 
members 43 and 44, support the lower travel of 
the chains 386 and 38L 
_ Cam members 36!, ?xed to the outer edges of 
the supports, serve to cam the levers I65 from 
beneath the lowerbox, as will be later described. 
-__:An outgoing belt type conveyor 365-.may be 
used to-convey the individual boxes from the ma 
chine. 7 r _ 

-- -Mounted on the bracket364, I provide a third 
switch 466, adapted to be actuated by a cam 46! 
on the shaft 2H. This switch 466 is connected 
in line with a limit switch 465. This limit switch 
465 is operable by a pressure lever 466 above the 
chains 380 and 38I and pivotally mounted by 
means of levers 461 and 468 to the floor angle 
26. A spring 469 normally urges the pressure 
lever 466 to the position shown in Figs. 1 and 2. 
As a safety feature I have provided vertical 

rods 4I2 (Fig. 4), ?xed between the base angles 
29 and 30 and the top frame members 21 and 28. 
The rods 4I2 support three box engaging levers 
M3 in such position as to engage the lower three 
boxes of a stack. Adjacent to the lower end of 
the rods 4I2 I provide a switch lever 4 I4, adapted 
to actuate a switch 4I5 mounted on the floor 
frame member 2|. Thus it may be seenthat 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 I2. The lowermost box strikes the 
switch lever I 36 which causes the clutch I24 to 
operate, thus raising the chains I3 and depressing 
lever I23, engaging switch I32 to stop the motor 
63. The stack continues into the machine until 
the roller stops 64 are engaged. At this point the 
second box from the bottom of the stack engages 
the portion 321 of the lever 326, closing the switch 
331 and starting the motor .265, which continues 
in'operation until the last box clearsthe lever 
326, opening the switch 33 I. ‘ 
The depressing of lever 326 also moves the arm 

335 from engagement with the stop 336, allowing 
the tab 3 I 2 to disengage from the roller 3I I, caus 
ing the securing angles 235 and 236 to engage the 
second box from the bottom of the stack. The 
parts are so arranged that the faces A ?rst en 
gage the outer face of the box and pull the box 
towards the floating plate 266 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 I 55 
travel downward to the position shown in Fig. 
6, allowing the cam plate 358 to engage the roller 
351 and, by means of the linkage previously de 
scribed, lower the chains I3. The lowermost box 
is thus deposited on the outgoing chains I8 to be 
conveyed from the machine. ' 
The plates I55 continue upwardly until the out- - 

ward extension of the arms I64 and the cross 
members I66 engage the bottom of the lowermost 
box of the stack, raising it slightly and thus aid 
ing the release of the securing apparatus I6, 
which is completely accomplished by engagement 
of the cams 285 and 286 with the rollers 281. The 
stack is positioned in the center of the machine 

' at this time. This position is illustrated by Fig, '7. 
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The plates I55 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 boxes above it while the bottom 
box continues downwardly to be deposited on the 
outgoing conveyor I8, the arms I65 being carried 
out of the path by the cams 39L _ 
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 su?icient speed to keep the conveyor 395 full, 
the switch 465 and the switch 406 will be both 
opened, causing the machine to be stopped in the 
position shown by Fig. 8. 
The switch 3I2 is adapted to stop the motor 

I06 and the outgoing conveyor should a box be 
broken or be too low to clear the machine. 
In the foregoing description I refer to my in 

vention as employed in a manner wherein single 
boxes are removed one by one from the bottom 
of a stack and in which the holding means en 
gages the next to the bottom box of the stack. 
Itv will be understood, however, that this holding 
means may engage the third box from the bot 
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tomof; the stacker other boxes so that the boxes 
may be dischargedfrom the stack'in tiersof two 
or-in; any other arrangement. desired. Although 
I have described the apparatuses removing boxes 
singly, it will‘be understood‘ that with equ-al‘facil 
ity, t'heapparatus can remove more than one box 
from the bottom of ‘a stack; 
Haying thus. described my invention; and the 

present- preferred‘ embodiments thereof ,, I_ desire 
toemphasize the fact that many modi?cations 
may be resortedv to inga manner, limited Only/by 
awjust, interpretation of the, followingv claims, 
wherein; 

I-Iaying thusdescribed my invention; I claim: 
1_._,Ir_i,a boxv unstacking apparatus, anunstack 

ing station, a feed conveyor adapted to feed'boxes 
t_o_th_e_.unsll?gcking station, vertical guide members 
disposed at, each side, of the station,‘ plates 
mountedi-toinove up and down onthe guide mem 
b,e_1:s,_ ahchain, connected, at, one side to each of 
the, platesagsprocket aboveeach plateand re 
ceivingalchain, a crank, member at one side’ of 
each sprocket, each crank member having a 
roller, thereon,‘ each chain passing one ofjthe 
rollers, means~ to anchor the other end; of the 
cliains,_means to rotate the crank member to raise 
and lower the plates, and a box supporting mem 
ber mounted on each plate; each box'supporting 
member. having?a. boxv engagingpart' thereon 
adapted to engage beneath a box‘ ‘at’ the station; 

2: In a box unstackingapparatus; an unstacki 
ing_.station-,_a feedconveyor adapted tofeedboxes 
to_,the unstackingstation, vertical guide members 
disposed". at each, side of the station, plates 
mounted to moveup and down'onthe guide mem 
beILS. achaingconnectedat' one endto each of. the 
plates, a sprocket above each plate and receiv 
ingha, chainr agcrank member at one side 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'jthe 
chains; means to._rotate' the. crank ,member' to 
raiseand. lower the plates, a box supporting mem 
her having a box engaging part thereon adapted 
to .engagegbeneath a box at the station; andmeans 
to movegsaidboxengasing partsapart to permit 
delivery of, a, stack__ of boxes tothe receiving 
station. 

3.,VA, jboxgunstacking mechanism ‘including a 
frame, .a pair, of; substantially vertically extend 
ing, angle.v shaped; ' box. securing- members, each 
member_haringracesadaptedto. eneasethe front 
faceiandnthe endiace of. a box, a support arm 
pivoted at its outer end?npeavch 'ofithegsecuring 
members,‘ said. arms, beingirearwardly directed; 
pivoteisupportingmeans on ‘the, frame andsum 
pbr?na?he. inner , end'siofgrsaid arms, a . cam.- on 
erabletomove thesecuringmembers towardsthe 
ends of'boxes in a stack, and‘acam operableto 
movelsaid ‘arms ,rearwardly against‘ a. .box‘ inhthe 
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 _vert_ical plane,~ a pair of 
substantially vertically extending angle, shaped 
securing ,members, each member” having faces 
adapted‘. to engage, the. front face and the end 
faceiofvabox, aysupporting arm pivoted to each 
ofgthesecuring members for movement about a 
horizontal" axis, saidgarmsrbeing upwardly and 
rearwardly, inclined, universal supporting: means 
on,._the,frameandvsupporting the inner ends‘ of 
saidarmsta lever disposed‘. to bevrocked b'yvthe 
second‘box from the bottom of'a stack in the 
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apparatus; cam- means operable’ byr said lever to 
move the securing members towards the-ends ofv 
boxes-in the stack, and other cam- means tolmove 
said arms downwardly'to movea box engagedby 
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 fortransverse 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, asupporting 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 
bearingsattheir inner ends, said bearings‘having 
their;,axes substantially vertical, a vhorizontal 
shaft at the, inner‘ endof'said arms, each of‘ said 
bearings" being rotatablyv mounted onthe hori 
zontal shaft to provide a substantially universal 
mounting, for the arms, a pivot rod extending 
downwardly through each of the ?rst 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- on' said spacers, up~ 
wardly inclinedbraces 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'connecte'd' 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‘ l'ever'togmove the- secur~ 
ing members about the axis of the- ?rst men 
tionedbearings towardsthe boxes in the’ stack, 
cam means to-move said arms about‘ their hori 
zontal axes downwardl'yto cause'the facesofi the 
supporting members whichengage the“ front face 
of thebox to move an engaged box rearwardly 
against the backing plate, and other cam means 
to move said‘ arms towards eachvother about 
their vertical, pivots‘ to engage and support the 
box. 

6; A box unstacking mechanism’ including- a 
frame, a backing plate, means mounting the 
backingplate 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 faceand the end‘face 
of a~box;_a Supporting arm pivoted at its vouter 
end on‘ each of the securing members‘ for~move' 
ment about a horizontal axis, said arms being 
upwardly and rearwardly» inclined and,v having 
bearings at their inner-ends, saidbearings hav 
ing-their axes substantially vertical, a_horizontal 
shaft‘ at the inner end of said arms, each of said 
bearings beingwrotatably mounted on the hori 
zontal shaft to provide a substantially universal 
mounting vfor-the arms, an upwardly and rear 
wardlyinclined supportinggrod secured; to the 
upper end of each securing member, aboss on the 
frame, said boss having an aperture" through 
which said rod‘extends, resilient meansnormally 
urging the rods rearwardly, a pivot rod extending 
downwardly through each of‘the-?rst mentioned 
bearings, each - pivot rod ‘ terminating at‘ its “lower 
end in a boss, an extensionarm extendingidown 
wardly from each of‘ the second mentionedbean 
ingshan‘ anglemember connectingsaid extension 
arms; spacers“ on“ the connecting angle'membei", 
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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 ?rst 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 box 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 on 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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here 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 aligning means including substantially ver 
tically directed aligning arms pivotally arranged 
on said shafts intermediate said supporting arms, 
a box engaging and aligning 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, 



azspmeket aboveeeach: plate-and; adapted, to_- re 
ceive:a<chain, a! crank member: at one.- side, oi, 
andirotatable:with~,; each sprocket, each crank 
member having-a roller: thereon, reach-chain pass 
ing‘ over~one ,of- the ~ rollers, : means to v?xedly an 
ohorqthe other endrofr the-chains; means tomove 
the: holding; means to; releasing position, and 
meansytoizrotate ‘the-‘crank- to lower the ,lowerator 
untili the box; held thereby is at; a; location , ad 
J'aeent. to; the; delivery conveyor. 

14. In--- a.- box"; unstacking; apparatus, holding 
means; means-to» cause: said? holding, means to 
engageandrholdéa'stacleof boxes, aidelivery GOD-r 
veyor, a lowerator movable to engage-a box. held 
by; theholding; means, saidilowerator‘ including 
spaced‘, oppose_d;_ vertical; guide. members, . plates 
nmunteditomovenp andldownpn theguide mem 
hers;,horizontaishaftsr supported: by1 each of: said 
platesgapair; of '. spaced-1 upwardlv directed; stack 
supporting: arms; journaled on each; sidesof said 
shafts;_a transverse stackengaging memberrcone 
meetings-the upper endsof; each:pair of supporting 
arms; means; to_ cause said ‘supporting, arms to 
move-inwardly and outwardly; to; engage a box 
ofrasstack; means»_to;align'~,the lowermost-box in 
azstackprior to unstackingrsaid aligning means 
including substantially vertically: directed align. 
ing arms; pivotally, arranged‘ on said. shafts in 
termediate:saidsupporting- arms, abox engaging 
and aligning; member secured: to: the upper end 
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of said. arms, cams operable. to‘ move said align 
ing arms to box engaging position to» align abox 
in~.a stack,,a‘ chainlconneoted at, one. end ofweach 
of said, plates, asprocket above each plate and 
adapted to receive a‘ chain, a crank member at 
onefside of, and rotatablewith, each.‘ sprocket, 
each: crank member having aroller, thereon,,each 
chain‘ passing over one ofv the’ rollers, means, to 
?xedly anchor the other end- of the chains, 
means to move thev holding, means to, releasing 
position, and means. to rotate the crank ,to, lower 
the lowerator until thebox held thereby is at. a 
location, adjacent to~the delivery conveyor. 
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