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57 ABSTRACT 

A case or carton-stacking machine is provided where 
one article after another is carried at properly-spaced 
intervals by an endless conveyor onto a vertically 
movable plate that is raised and lowered by a ram or 
air cylinder and piston. When a carton is carried to a 
selected position in the apparatus, it triggers the oper 
ation of a ram that raises the article above opposed 
supporting dogs which then move into position below 
the article to keep it elevated while the ram returns to 
its lower level. When the next case or carton then 
strikes the trigger, the ram operates to raise the sec 
ond one up under the first so that two articles are then 
supported, one above the other, on the dogs. This 
cycle repeats until the stack reaches a predetermined 
height when the dogs are held out of stack-supporting 
position and the stack is lowered with the ram until it 
rests on the endless conveyor and is removed. Provi 
sion is also made for removing the stack while it is 
supported on the dogs when the stack is to be re 
moved at a level above the conveyor level. For stack 
ing cartons with cover flaps, a coverflap-closing unit is 
attached to the stacker. 

17 Claims, 15 Drawing Figures 
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AUTOMATIC CASE STACKER 
This invention is for a machine for automatically 

stacking single units, such as cases, cartons, boxes, or 
packages of various kinds one on top of another to fa 
cilitate handling or conserve space and thereby avoid 
much of the manual labor heretofore required in stack 
ing the units. 
A machine of the general type to which the present 

invention relates is disclosed in U.S. Pat. No. 2,857,040 
to W. S. Campbell, granted Oct. 21, 1958 for an Auto 
matic Case Stacker, but which, so far as I am aware, 
was never developed into a commercial machine, and 
which appears to be impractical. 
The present invention provides a machine to which 

units to be stacked are delivered in succession by con 
veying means where they are admitted one at a time to 
a mechanism that raises them one under another until 
a stack of the desired height has been formed. When 
this height is reached, the entire stack is then normally 
conveyed to the discharge end of the machine. As each 
unit is raised up, supporting dogs at each side of the 
machine move from the path of the ascending unit. As 
the air cylinder or ran which lifts the unit lowers, these 
dogs move into a position where the units are sup 
ported on the dogs while the lifting means descends to 
receive the next unit. When the stack has reached the 
selected height, these dogs may be held out of stack 
supporting position so that the whole stack is lowered 
onto the conveying means which thereupon carries the 
stack to the discharge end of the machine. However the 
machine may be selectively modified so the dogs sup 
port the completed stack and the stack is removed from 
the machine at a level higher than the said conveying 
eaS. 

Unlike the machine shown in said Campbell patent, 
the ram always operates on the same cycle, whether it 
is raising the first unit of a stack or the last. Also unlike 
said patent the supporting dogs are mechanically 
moved to and held in an inoperative position when the 
stack is being lowered to the conveying means. Acci 
dental premature operation of the ram cannot take 
place. Readily-made adjustments enable one machine 
to stack units over a wide range of sizes, so that a cus 
tom-built machine is not required for each size of unit. 
As above indicated, the one standard machine can be 
quickly adapted to deliver the stack of units at a level 
higher than the conveyor that brings the individual 
units to the stacker, and completed stacks may be se 
lectively removed from either end or either side of the 
machine. 
The machine may also have a carton flap-closing at 

tachment whereby it may accept for stacking those car 
tons in which some or all of the cover flaps are only 
partly closed. 

In the drawings showing a preferred embodiment of 
my invention with certain modifications to be used 
where the operation makes it desirable to do so: 
FIG. 1 is a side elevation of the machine; 
FIG. 2 is an end elevation from the receiving end of 

the machine with the restraining device removed and 
certain parts broken away for illustration with a cast, 
shown in broken lines, in position for the starting of a 
stack of cases; 
FIG. 3 is a view similar to FIG. 2 showing the case of 

FIG. 2 elevated; 
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2 
FIG. 4 shows a plan view of the bed of the machine, 

the view being a horizontal section in the plane of line 
IV-IV of FIG. 2; 
FIGS. 5, 6, 7, 8 and 9 represent somewhat schemati 

cally the progressive operation of the machine in form 
ing a stack of three cases or cartons following the oper 
ations shown in FIGS. 1 and 2; 
FIG. 10 is a view similar to FIG. 2 but on a smaller 

scale showing a modification in which the case is re 
moved from the apparatus at a level above the case 
conveyor and in a direction at right angles to said con 
veyor; 
FIG. 1 is a fragmentary detail view of one of the 

case-supporting dogs and its operating mechanism; 
FIG. 12 is a view similar to FIG. 11 of a modified 

case-supporting dog; 
FIG. 13 is a fragmentary side elevation similar to 

FIG. 1 showing in outline a conventional carton flap 
closing arrangement; 

FIG. 14 is a fragmentary side elevation of one side of 
the stacker of FIG. 13 with a roller instead of a weight 
for pressing down on the completed stack; and 
FIG. 15 is a schematic diagram of one air system for 

operating the apparatus shown in FIGS. 1 to 11. 
In the drawings, 2 designates generally a rigid frame 

formed largely of hollow square tubing or other struc 
tural sections 3 substantially coextensive with the 
length of the machine. For purposes of this description, 
and as here illustrated, the left end of the machine is 
the entering or receiving end and the right end the dis 
charge or delivery end. Also, while the machine is here 
described as a "case stacker,' the term "case' is used 
in a general sense to include not only cases in which 
bottled carbonated or other beverages are contained, 
but boxes, cartons, packages or other units of various 
shapes suitable for handling in a stack, one on top of 
another, and cartons which may be closed or have par 
tially-open flaps that are required to be closed. Also a 
stack may comprise two or more articles placed one on 
top of another, or two articles entering the machine 
side-by-side or end-to-end as a single unit and stacked 
pair-on-pair in this relation. 
At the left or entering end of the machine there is a 

transverse shaft 4 with spaced sprocket wheels 5 
thereon and the opposite end there is a similar shaft 6 
with sprocket wheels 7 thereon. Spaced endless 
"tread' type conveyor chains 8 pass around these 
sprockets, one near each side of the horizontal center 
line of the machine. The shaft 6 is motor-driven, as in 
dicated by the motor 9 and sprocket chain 10, this 
chain passing around sprocket wheel 11 on the shaft 6. 
Being thus driven, the upper reaches of the conveyor 
chains are taut and any slack is in the lower or return 
reaches, as indicated in the drawings. Also, as indicated 
in the drawings, there is a longitudinally-extending sup 
porting rail, not numbered, under the upper reach of 
each conveyor chain, as is usual with conveyors of this 
type. The width between the two conveyor chains 8 is 
fixed, but there is a guide bar 12 adjustably supported 
above and along the outer side of each conveyor chain 
8 for adjustment toward and away from each other to 
accommodate, center and guide units of different 
widths. To provide such adjustment, each bar 12 has at 
least two rigid supporting arms 13 fixed thereto and ex 
tending laterally therefrom toward the outer side of the 
frame which is nearest the bar 12. Each arm passes 
through a support 14 and is slidably fixed in place by 



3,866,763 
3 

a set screw, as indicated at 15 in FIG. 1. The supports 
14 near each end of the machine are fixed on a trans 
verse bar 16 and releasably held in place by a set screw 
17. Thus bars 12 may be adjusted toward and away 
from the center of the machine by loosening set screws 
15 and sliding the rigid lateral arms in their respective 
support members 14. 
As best seen in FIGS. 2, 3 and 4 there are continuous 

support plates 18 along the outside edge of the top 
reach of each conveyor chain 8 and the proximal side 
rail 3, the surface of which is close to but slightly below 
the level of the conveyors. There are two similar short 
plates, 19a and 19b between the two conveyors at op 
posite ends of the machine, but which have their con 
fronting ends spaced from each other for the purpose 
hereinafter described. 
Over the mid-section of the supporting frame 2 there 

is a vertically-elongated structural frame, designated 
generally as 20, having a pair of upright columns 21 
facing toward the left or receiving end of the frame and 
a pair of similar columns 22 facing toward the right or 
discharge end. These columns extend up from and are 
secured to the horizontal side rails 3 of the machine 
frame. The tops of the columns of each pair, such as the 
pair of columns 21, are connected by transverse rigid 
sections 23 and each pair of columns on the same side 
of the machine, comprising one column 21 and one col 
umn 22 are connected at the top by a longitudinally 
extending rigid section 24. 
The columns 21 and 22 are each provided with a se 

ries of closely-spaced holes 25 therethrough extending 
in the direction of the length of the machine, or what 
may be termed a fore-and-aft direction, the holes on 
each column or post being level with corresponding 
holes on the other three columns or posts. 

In the area between the spaced ends of the plates 19a 
and 19b, which is the area centered beneath the upright 
frame just described, there is an inverted U-shaped 
structure 30 (see FIG. 1) with a flat top or platform 31 
that is normally level with plates 19a and 19b and with 
depending legs 32. As seen in FIG. 4 the flat top 31 sub 
stantially fills the space, with adequate working clear 
ance, between the spaced ends of plates 19a and 19b. 
This structure 30 is fixed to the top of a fluid pressure 
ram or piston rod 33 of a fluid pressure cylinder and 
piston unit 34 so that the plate or top portion 31 can 
be raised from its normal position to a level as shown 
in FIG. 3 where the piston rod is fully extended. 

In the operation of the machine it is expected that the 
conveyor chains will carry a case or other unit onto the 
flat plate 31 at which time pressure air will be admitted 
to a cylinder 34 to raise the unit up between opposed 
supporting dogs which permit upward movement of 
said unit but support it in an elevated position when the 
support 31 is again lowered. The next unit in turn will 
be lifted in the same way contacting the under side of 
the first one, and the two will be lifted together until the 
second unit is also clear above the supporting dogs, 
when the ram will lower and the two units, with the first 
resting on the second, are then both supported by the 
dogs. Suppose a stack three cases high is to be formed, 
the third unit will be raised under the first two and all 
three will then lift together, but the first unit, on top, 
will now be raised to a level where it triggers a release 
to keep the supporting dogs inactive and the stack of 
three units will be lowered with the ram to the con 
veyor which will carry the stack to the discharge end of 
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4 
the machine and the next stack of three will start to 
form. The mechanisms for doing this will now be de 
scribed. 

CASE FEEDING AND LIFTING 
When a case, carton or other package unit to be 

stacked is delivered from a feed conveyor as indicated 
or other supply means at the left end of the machine 
onto the receiving end of the conveyor of the stacker, 
other parts of the machine must be in a position to take 
care of it. Therefore the plate 19a has on opening 
therethrough through which a stop-member 40 may be 
projected from a non-obstructing level below the plate 
19a to a position above said plate midway between the 
two conveyor chains where it will restrain a case, car 
ton, or other object from further travel even though the 
conveyor chains continue to operate. The stop member 
40 is mounted on and moved up and down by a double 
acting cylinder and piston unit 41 which is preferably 
air-operated. The introduction of air into the bottom of 
the cylinder raises the stop and admission of air to the 
top of the cylinder lowers the stop. 
To properly space the carton or other unit and pre 

vent one from continuing to move until the previous 
one has been taken care of, a flag switch or trigger 42 
is positioned along the plate 19a a few inches beyond 
the stop 40, so arranged that when the leading end of 
the case strikes it, an air valve will be operated to admit 
pressure air to the lower end of cylinder 41 to raise the 
stop 40 to block the travel of a succeeding unit. 
A case which has passed the stop 40 is carried by the 

conveyor onto the plate 31 at the top of the ram cylin 
der 34. At the end of plate 34 there is a stop member 
43 generally similar to stop 40 which is raised and low 
ered through an opening in plate 19b by an air cylinder 
and piston unit 44, but unlike stop 40, stop 43 is nor 
mally raised to case-obstructing position. Admission of 
air to the top of the cylinder of the unit 44 lowers the 
stop and to the bottom of said cylinder the stop 43 is 
raised to the stop position. 
The stop member 43 has an air valve, trigger, or 

other self-closing flag switch 45 on that face which con 
fronts the leading end of an advancing unit, and when 
a unit has moved sufficiently far over plate 31 its for 
ward or leading end will strike this member 45, so that 
in addition to the unit being stopped from further 
travel, pressure air will be supplied to the lower end of 
the ram or lifting cylinder 34 to lift the unit. There is 
an abutment or finger 46 on one leg 32 of the inverted 
U-shaped structure 30. At 47 there is a fixed upright 
channel on which are upper and lower limit switches or 
valves 48 and 49 respectively, 48 being arranged to be 
engaged by this finger. The upper valve 48 is adjustable 
up and down on the upright 47. When the finger 46 
strikes this switch, the upward movement of the ram is 
stopped and its downward travel initiated. 
Lower switch 49 is positioned to be tripped on the 

down stroke of the ram, near the lower limit of its 
travel, and its function is to effect the lowering of the 
stop 40 so that the next unit can be carried into position 
over the ram when the ran is back down to its lower 
limit of travel. While it might be arranged that finger 46 
also trips valve 49, this operation is preferably effected 
by valve operator 50 on the leg 32 below the finger 46, 
and hence trip the valve 49 a little sooner so that the 
next unit may actually start to move toward the ram a 
little sooner on the down stroke of the ram. Valve oper 
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ator 50 is designed with a finger arranged to ride past 
switch 49 on the upstroke and trip the valve only on the 
down stroke. By adjusting the position of the limit 
switch 48 the stroke of the ram may be decreased or in 
creased as required for high or low cases or other units. 

THE LIFTED UNIT SUPPORTS OR DOGS 

When a case or other unit has been lifted by the up 
ward movement of the ram, it must be removed from 
the plate 31 and supported at an elevated level until a 
stack is formed. This is accomplished by shelf-like sup 
porting dogs selectively fixed at the desired elevation 
on the upright frame 20, one at each side of the ma 
chine. The higher the cases or other units, the higher 
are the dogs set above the conveyors. Also there are 
guides above these dogs at each side of the machine for 
keeping the cases centered one above the other and 
stabilizing the stack as it is being formed. 
As shown in FIGS. 1, 2, 3 and 11, these dogs each 

comprise a metal tilt plate 60 welded to the under side 
of a rock shaft 61 so that each may swing in a vertical 
arc. Each plate is unbalanced on the shaft 61 with the 
unbalanced overhanging end projecting laterally to 
ward the longitudinal center line of the machine. The 
rock-shaft is supported at each end in a bearing 64, the 
bearing at one end being carried on a supporting plate 
65 and at the other end on a similar plate 66. The plate 
65 for each dog is supported on one of the upright col 
umns 21, one at one side of the machine and one at the 
other. Similarly plates 66 are bolted to their respective 
columns 22. The bolts 67 pass through selected holes 
25 in the columns on which the plates are mounted so 
that all four supporting plates are at the same level, and 
the bolts pass through elongate slots 68 in the respec 
tive plates 65 and 66 so that the two plates 65 may be 
adjusted toward and away from each other and the 
plates 66 are similarly adjustable. The tilt plates or dogs 
60 are restrained from dropping below a horizontal po 
sition by an angular bracket 69 on the plates 65. Each 
of said plates 60 has notches 70 in that edge which is 
toward the center of the machine to clear the guide 
bars which are hereinafter described. 
With this arrangement the dogs 60 at each side of the 

machine can be adjusted vertically as required by the 
height of the units and toward and away from each 
other and symmetrically with respect to the longitudi 
nal axis of the machine as required by the width of the 
units. 
Above the dogs and their supporting plates there are 

four other plates 71, one on each of the posts or col 
umns 21 and each of the posts or columns 22. These 
plates are bolted to their respective posts for vertical 
adjustment by selection of the proper holes 25 and 
have elongate horizontal slots 72 therein for adjust 
ment toward and away from each other. The two sup 
port plates 71 at each side of the machine are joined by 
a connecting rail 73 parallel with the longitudinal axis 
of the machine. Each connecting rail in turn carries two 
vertical parallel guide bars 74 with outwardly-flared 
lower terminal portions 75. These bars center and sta 
bilize the stack as it is being formed, as hereinafter 
more fully appears. In the drawing, for purpose of illus 
tration, they are illustrated above their normal level, 
since, at the normal level the notches 70 are provided 
in the dogs to clear the lower ends of these rods when 
the dogs swing up. - 
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6 
When a case is lifted by support 31 and ram 32 it 

pushes up against the overhanging edges of the two 
dogs or hinged plates 60, swinging them in a vertical 
arc upwardly, but their edges bear against the sides of 
the case, since they are overbalanced or biased to re 
turn to the horizontal position. When the case clears 
the upper edges of the dogs they swing down to a hori 
zontal position but they are so spaced that they do not 
project inwardly toward the longitudinal center of the 
machine far enough that they can project under the 
plate 31; in fact the legs 32 are guards against any such 
possibility. At this time the ram reverses and as it low 
ers, the dogs, projecting under the edges of the case, 
will support the case against further downward travel. 
When a second case follows, it will be pushed up in 

like manner, lifting with it the first case, and as the ram 
lowers, the first case will be on top of the second one 
and the second one will be supported on the dogs. This 
stacking by adding one beneath those above will be re 
peated until a stack of the desired height, stabilized be 
tween the guide bars 74, has been reached. The guide 
bars can be adjusted as needed to meet the dimensions 
of the cases or other units. 

STACK REMOVAL 

Let it be supposed, for example, that the stacks are 
to each be three units high. As indicated in FIG. 6, the 
first two units will be supported on the dogs as above 
described and indicated C and C. The third unit, C, 
is carried by the conveyors directly beneath these two, 
where it will be raised by the ram in the manner de 
scribed until it, too, is above the top edges of the dogs 
60. By this time, the total stack of three units will be so 
high that C will strike and lift the terminal 80 of a rod 
81 adjustably fixed to and depending from a lever 82. 
The lever 82 extends outwardly from a pivoted cam 
disk 84 fixed for selective vertical adjustment on one of 
the upright columns 22. As the terminal 80 pushes up 
on rod 81 the disk 84 will rotate, the direction of rota 
tion being indicated as clockwise by the arrow in FIG. 
2. The cam element 85 on the periphery of this disk will 
operate air valve or switch 86. 

It will be noted, and as best seen in FIG. 10, that each 
one of the two mounting plates 65 has a horizontally 
positioned air cylinder 90 fixed thereto with a piston 
operated piston rod 91 having a free terminal element 
92 thereon. Air pipes 93 and 94 supply pressure air to 
move this piston to the right or left, respectively, as 
viewed in FIG. 10. 
At the instant valve 86 is tripped by the raising of 

lever 82, pressure will be supplied by such action of the 
valve 86 through pipe 93 to move the piston of cylinder 
90 toward the right, as here shown, pushing the termi 
nal 92 against the edge of plate 60 below the pivot shaft 
61 to move the plate 60 to a position where it is entirely 
clear of contact with the units in a stack and hold it 
nearly vertical so that it cannot fall back to the load 
supporting position. It should be kept in mind that 
there is such a mechanism on each of the two mounting 
plates 65, both controlled by the one valve 86. With the 
dogs 60 thus held in an inoperative position the stack 
of three cases will be lowered with the lowering of the 
ram-supported plate 31. 
When the valve 86 is tripped, it will also supply pres 

sure air to the top of cylinder 44 to lower the stop 43 
to its inoperative position so that as the bottom of the 
stack comes to rest on the conveyor chains 8 the stack 
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will be carried by the conveyors toward the delivery or 
discharge end of the machine. Since the finished stack 
is moved out of the upright frame by the same convey 
ors that advance a new case for the start of the next 
stack, there is no problem of the likelihood of a new 
case being moved into position to start the next stack 
until the completed stack is sufficiently clear of the up 
right structure 20. There is another switch or air valve 
100 similar to 42 below the plate 19b and located a 
short distance beyond the stop 43. It is arranged to be 
engaged by the leading edge of the stack. When this 
valve is operated the stop 43 will be raised, and the two 
cylinders 90 will be operated to withdraw the terminals 
92 of the piston rods 91 from contact with their respec 
tive dogs 60 so that by their over-balance, they will 
drop to their horizontal position. The lever 82 with its 
rod 81 and terminal 80, being weight-biased, will swing 
back to its normal position shown in FIG. 2 where a 
fixed supporting pin 8 a prevents it from dropping 
below a predetermined level. These operations, having 
all taken place, the machine will be ready to start the 
next stack when the next unit, which may have already 
cleared stop 40, reaches stop 43 with its trip valve 45. 

It should be noted that the dogs 60- as seen for ex 
ample in FIG. 2-must be above the level of the top of 
unit C so that the unit may travel under them to en 
gage trip valve 45. Hence vertical adjustment of the 
dogs to clear higher cases or cartons, or whatever is 
being stacked is important. If, however, these plates 
were at a fixed height above the highest unit so that any 
case of a lower size could pass under it, there would not 
only be lost motion, slowing the cycle for lower car 
tons, but whereas it may be practical to form a stack 
which is only three cases high with boxes or cartons, it 
may be desirable to stack seven or eight shallow wide 
boxes. Adjustment of the elements for various heights 
and widths therefore increases substantially the utility 
of the machine and decreases cost, since a customer 
can order a machine from stock and not require a cus 
tom-built machine for his particular size of unit, and if 
he has a run of one size and then another, he can 
quickly adjust his machine to the requirements of the 
different sizes of units. 
The air system for effecting the various operations is 

conventional and comprises standard equipment which 
is well known to those skilled in systems of this kind. 
FIG. 15, for purpose of illustration, shows schemati 
cally a simplified circuit for the machine described. Re 
ferring to FIG. 15 there are three main four-way sliding 
valve units 105, 106, and 107 to which pressure air, 
regulated and controlled as usual, is supplied from a 
source (not shown) through pipe 108, and branches 
109, 110 and 111 respectively. 
The first valve supplies the air to cylinder 41 for rais 

ing and lowering the stop 40. When valve 42 is momen 
tarily depressed, pressure is relieved in pipe 42a caus 
ing the valve element of unit 105 to move to a position 
where pressure air is supplied through pipe 41a to raise 
the stop while pressure in the top of the cylinder 41 is 
relieved through pipe 41b. When valve 49, operated as 
the ram reaches its lowermost position is tripped, re 
lieving pressure in this line, valve 105 moves in the re 
verse direction to supply pressure air to the top of cyl 
inder 41 through pipe 41b and relieve pressure at the 
lower end of said cylinder through pipe 41a. 
The second valve 106 directs the flow of air to oper 

ate the ram. When valve 45 on stop 43 is tripped, it re 

O 

5 

25 

35. 

40 

45 

50 

55 

60 

65 

8 
leases pressure in line 45a, causing valve 106 to move 
to a position where pressure air is supplied through 
pipe 34a to the lower end of cylinder 34 to lift the ram, 
and air from the top of the cylinder will be exhausted 
through line 34b. When the ram has lifted to trip valve 
48, valve 106 will be shifted to reverse this flow and 
lower the ram. 
Valve 107 does two things. It supplies air to cylinder 

44 to move stop 43 up and down and to the cylinder 90 
that control the “hold' and release of the dogs. When 
stack height limit switch 86 is tripped, valve 107 is op 
erated to supply pressure air through pipe 93a to pipes 
93 to actuate the dog-holding devices 92 to operative 
or “hold' position. It also supplies air through pipe 44a 
to lower the stop 43. 
When switch 100 is tripped, valve 107 reverses the 

pressure air which is directed through pipe 44b to cylin 
der 44 to raise stop 43. At the same time pressure air 
is supplied through pipe 94a to pipe 94 to the ends of 
cylinder 90 to retract the dog-holding terminals to the 
position where dogs 60 can drop to their horizontal po 
sition. 

In some instances the trip valves may be electric 
switches that would electrically operate the air valves 
or solenoids to accomplish the functions of air 
operated mechanisms, as is also well known in the art. 
horizontally-movable 

Instead of using hinged dogs as shown in detail in 
FIG. 11, it may be desirable in some cases to use 
horizontally-sliding dogs, as shown in FIG. 12 which il 
lustrates one end of one of a pair of such dogs. There 
is a supporting plate 65 similar to plate 65 in FIG. 11. 
Each supporting plate has a pair of vertically-spaced 
ears 110 which slidably support one end of a horizon 
tally- dog 1 1 1. There is an air cylinder 112 similar to 
air cylinders 90 with air pipes at each end similar to cyl 
inder 90. The piston rod 113 of the piston in cylinder 
112 is connected at 114 to the dog 111 for reciprocat 
ing said dog horizontally. 
The function of the sliding dogs 111 is generally the 

same as the function of dogs 60, but the air valving is 
such that when the trip 45 is activated, the cylinders 
112 will be operated to withdraw the dogs from the 
path of the upwardly-rising plate 31 with the case 
which is on it, thereby allowing this case to be moved 
to a level above the dogs. When air valve 48 is tripped, 
the dogs on opposite sides of the machine will slide to 
ward each other by reverse operation of cylinder 112 
and its several counterparts, but not sufficiently for the 
dogs to interfere with the downward travel of the ram 
supported plate or platform 31. In brief, the sliding 
dogs operate each time a case is raised, but when the 
height valve 86 is tripped, the dogs will not move in 
wardly to package-supporting position until the trigger 
45 is next operated for the start of a new stack. One ad 
vantage of this arrangement over the hinged dogs of 
FIG. 11 is that each case does not need to be lifted as 
high where the dog slides horizontally. 

In some instances it may be desirable to remove the 
stack at a level above the level of the case conveyor 
chains 8, either in the same direction as that in which 
the chains are moving, or in the reverse direction or to 
one side or the other at 90 to the direction in which 
said conveyors travel. In FIG. 10 this is illustrated with 
the stack removal being onto a stack removal conveyor 
115 at the left side of the machine as here diagrammed. 
For this purpose the upwardly-swinging hinged dogs 60 
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are at right angles to the position shown in FIGS. 1 to 
3. There is a pusher plate 116 operated by a fluid pres 
sure cylinder-piston unit 117 which is normally in a re 
tracted position at the right of the vertical frame at a 
level clear of the top of dogs 60 when they are in the 
horizontal position and which is short enough, or other 
wise so arranged, that the pusher plate in its retracted 
position does not interfere with the upward swinging of 
the dogs 60 or upward travel of each case as it is raised 
by the ram in the manner heretofore described. The 
cylinders 90 to momentarily hold the plates vertical as 
the stack is clearing the frame 20 are not required in 
this instance, but when the stack height switch 86 is 
tripped, as heretofore described, it will effect the oper 
ation of the pusher plate by operating cylinder-piston 
unit 117 to drive the pusher to the left as here illus 
trated to discharge the stack onto stack-removal con 
veyor 115. In this instance there may be a flag switch 
118 positioned to be operated by the emerging stack to 
take the place of flag switch 100 on plate 19b. 

If the stack is to be discharged to the right of the up 
right frame 20 instead of the left, the parts above de 
scribed are simply shifted 180, but if the stack is to be 
removed in the direction of the travel of the conveyor 
chains or opposite thereto but at the higher level, the 
dogs extend in the same direction as shown in FIGS. 1 
to 3 but the pusher arrangement, flag switch 118 and 
conveyor 115 will be disposed lengthwise of the ma 
chine but elevated above the conveyor chain 8 the re 
quired height. 

In many places where a stacking machine of this kind 
is needed, cartons to be stacked are delivered to the 
machine with en and side flaps incompletely closed, 
and if they were moved toward the stacking area in this 
condition the flaps, especially the side flaps, would jam 
against the dogs 60 or 111, as the case may be, and pos 
sibly cause damage to the cartons, or the machine or 
the product in the cartons. With hinged dogs 60 the 
first such carton might "hinge' the dogs upwardly, but 
after one carton was then supported on the dogs, the 
second carton could not enter. To prevent this, the ver 
tical structure 20 may also support a carton flap-closing 
unit of any preferred or conventional form as indicated 
in FIG. 13. Here the carton-closing device is indicated 
generally as 120. It is adjustably secured to the frame 
20 on that side of the frame which faces the oncoming 
traffic. It has the conventional guide member 121 that 
presses down the small inside flap at the front of the 
carton. There is a cylinder-powered flap-folding ele 
ment 122 on a lever 123 that is swung in an arc about 
pivot 124 by a pressure cylinder-piston unit 125 on a 
bracket 126. It swings in between the two partially 
open side flaps of the carton and depresses the end flap 
of the carton at the trailing end of the carton. Two fixed 
curved shoes or guides 127, only one of which is seen 
in the drawings, are positioned to depress the two side 
flaps, in a manner well understood in the art and hold 
them down, overlapping the end flaps until the carton 
moves under the dogs 60, or 111 in position to be lifted. 
Also the flap-closing device 120 will have associated 

therewith glue applicators (not shown) for applying 
glue to the top of the end flaps so that the side flaps will 
be glued shut as they are folded down, or glue may be 
so applied before the cartons are delivered to the 
stacker. Also, it may often be desired to glue one unit 
in a stack on top of another by a severable glue. In this 
case glue is not applied to the outside of the side flaps 
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10 
of the first carton in a stack, but would be applied to 
the tops of the succeeding cartons of the same stack so 
that as each succeeding carton was pressed against the 
bottom of the carton above, the two cartons would be 
glued together. This involves only conventional glue 
applicators. 
For applying pressure to the flaps after they have 

been glued, and to cartons in the stack if the cartons in 
the stack are glued to one another, there is a floating 
weight 130 in the frame 20 suspended from one or 
more guide rods 131 slidable through the top of the 
frame, with a limiting nut or other abutment 132 at its 
upper end to limit its downward movement. As each 
carton is lifted the top carton presses against the weight 
130 and lifts it and then as the weight follows the com 
pleted or incompleted stack down it continues to exert 
pressure. Only a brief time is required for the glue to 
Set. 

In place of the floating weight just described, there 
may be a pressure roller 135 on the frame 20 at the out 
going side beneath which the stack, as it leaves the 
frame 20 must pass and be momentarily pressed be 
tween the roller at the top and the conveyor and table 
structure at the bottom. The flap-folding arrangement 
of FIG. 13 would of course be used along with some 
kind of gluing applicators, as previously described in 
FIG. 13. With the arrangement shown in either FIGS. 
13 or 14, the conveyor chains may require upstanding 
flights on the conveyor chains to positively push the 
cartons under the flap-closing device, in which case the 
trigger 45 stops the conveyor belts and 49 starts them. 
In this case stop 40 may not be necessary. 
While case or like stackers of this general type have 

heretofore been proposed, the present invention em 
bodies certain novel concepts in a relatively inexpen 
sive machine. One is the ready adjustability of the ma 
chine to stacking cases or cartons of different widths 
and different heights. The location of the switches 48 
and 49 to be operated by the inverted U-shape frame 
30 with switch 48 being adjustable up or down to regu 
late the travel of the ram and the frame to suit the 
thickness of the cases being stacked assures that this 
switch or valve cannot be accidentally tripped. The ma 
chine is unique in that the lowermost carton in the 
stack is lifted by the ram the same distance as each of 
the other cartons in the stack. This avoids the necessity 
of providing for a shorter stroke or different cycle of 
the ram when the stack has reached its full height, and 
whether the hinged dogs 60 or the sliding dogs 111 are 
used, these dogs are held clear of the sides of the stack 
when the stack is moved out of the frame 20 to the dis 
charge end of the machine. Moreover this same facility 
enables the stack to be removed at a level above the 
level of conveyor chains 8 so that one machine, with 
little expense, such as the addition of the pusher ar 
rangement of FIG. 10 can be adapted to various plant 
environments or requirements, providing great versatil 
ity without each machine being custom-built for the 
shop in which it is to be used. By providing the carton 
flap-closing unit immediately in advance of the stack 
ing mechanism a further important utility is provided. 
The floating weight arrangement of FIG. 13 or the pres 
sure roller of FIG. 14 is of considerable importance 
where carton flaps are to be glued, or the cartons in a 
stack glued together. The pneumatic circuitry and 
valves are standard equipment, as are the cylinder 
piston units so that the machine can be assembled from 
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standard structural sections and off-the-shelf parts with 
very little machine work being required. By having par 
allel conveyor chains with the supporting plates 18, 19a 
and 19b, together with adjustable guide bars 12, two 
smaller units may be stacked side-by-side as a single 
unit, and at other times two smaller units may be placed 
in abutting end-to-end position and stacked as a single 
unit. Also, while in the specific examples here used the 
stack comprises more than two units, in many instances 
a stack will be but two units high. 

I claim: 
1. Apparatus for arranging similar units into vertical 

stacks of predetermined height comprising: 
a. a supporting frame with parallel sides and with a 
horizontally-extending conveyor means thereon 
comprising two parallel endless conveyors, one 
near each side of the frame with a space between 
them, the frame and conveyor having a receiving 
end onto which units to be stacked are placed in 
succession and a delivery end opposite the receiv 
ing end, 

b. elevator means on the frame intermediate the two 
ends thereof and positioned in the space between 
the two endless conveyors, said elevator means 
having a platform which has a lower position over 
which units to be stacked are carried in succession 
by the conveyor means arranged to elevate each 
unit in turn to a selected uniform level above the 
conveyor means, with each succeeding unit after 
the first in a stack being raised underneath the one 
ahead until the stack comprises a predetermined 
number of units and is of a predetermined height, 
the elevator comprising also a fluid pressure 
operated ram on which the platform is fixed and by 
which it is moved vertically, 

c. said frame having upwardly-extending frame mem 
bers at each side thereof between which the eleva 
tor lifts the units to form a stack, the side frame 
members each having a unit-supporting dog 
thereon with the dog on one side being directly op 
posite the one on the other side, said dogs being 
movable in a vertical arc between a position where 
they are clear of the upward travel of the elevator 
platform but project under a unit raised above the 
level thereof by said platform to a position entirely 
clear of any contact with the units, there being 
horizontally-acting cylinder and piston units ar 
ranged to move and hold said dogs in position 
where they are entirely clear of any contact with 
the units and effecting their return to a position 
where they may extend under a unit that has been 
elevated by the platform, 

d. fluid pressure-actuated means controlled by the 
height of the stack of units above said dogs for se 
lectively holding said dogs out of unit-contacting 
position whereby the completed stack may then be 
lowered into said conveyor means to be carried 
thereby to the delivery end of the conveyor. 

2. Apparatus as defined in claim 1 in which said 
means for holding the dogs out of unit-contacting posi 
tion is rendered inoperative and a pusher means is ar 
ranged to slide each completed stack while it is sup 
ported on said dogs at an elevation above the level of 
the conveyor means. . 

3. Apparatus as defined in claim 2 where the dogs are 
crosswise of the conveyor means and said pusher is ar 
ranged to push the completed stack to one side of the 
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12 
supporting frame in a direction transverse to the direc 
tion of travel of the conveyor means. 
4. Apparatus as defined in claim 1 in which said dogs 

each comprise a pivoted plate biased to swing to a hori 
Zontal unit-supporting position but is free to swing up 
wardly by contact with a unit being lifted by said elevat 
ing means, and wherein means is provided for restrain 
ing each of said dogs so biased from swinging down to 
the horizontal unit-supporting position, the apparatus 
having means actuated by contact with the stack only 
when the stack has reached a predetermined height for 
operating said restraining means to keep the dogs from 
swinging down to load-supporting position whereby the 
completed stack may then be lowered past said dogs 
onto the conveyor means to be carried thereby to the 
delivery end of the conveyor, and other means effective 
upon travel of the completed stack toward said delivery 
end for releasing said dog-restraining means whereby 
the dogs are restored to a free-swinging condition for 
the forming of the next stack. 

5. Apparatus as defined in claim 1 in which the dogs 
and the horizontally-disposed cylinder and piston units 
for the respective dogs are mounted for adjustment 
horizontally toward and away from each other and ver 
tically with respect to the conveyor to thereby accom 
modate units of different widths and different heights, 
the frame having transversely-adjustable longitudinal 
ly-extending guide rails at each side thereof, the adjust 
ment of which enables units of a preselected width to 
be kept centered over the elevator platform. 

6. The apparatus defined in claim 1 wherein said ele 
vator platform has a depending leg element thereon 
which has a laterally-projecting flag switch-engaging 
means thereon, and a pair of vertically-spaced flag 
switches positioned on the frame to be operated by the 
movement of the projection on said leg past said 
switches, the upper flag switch being arranged to re 
verse the travel of the ram when it has reached the pre 
determined level above the conveyor and the lower one 
of which is arranged to operate a control means for 
passing the units one at a time to the elevator, said 
upper flag switch comprising the only ram-operated 
means for reversing the travel of the ram. 

7. Apparatus as defined in claim 6 wherein the upper 
flag switch is vertically adjustable in the frame to adjust 
the extent of up and down travel of the ram. 

8. Apparatus as defined in claim 1 wherein said con 
veying means comprises a pair of parallel endless chain 
conveyors driven together as a unit but spaced from 
each other and from the sides of the frame and there 
is a vertical frame structure extending upwardly from 
the sides of the supporting frame at each side of said 
unit-elevating means, the opposed dogs being sup 
ported on said vertical frame structure at each side of 
the frame, and means on said vertical frame structure 
projecting toward the receiving end of the conveyor 
means for folding down all the flaps of a unit which is 
a carton to a level below the level of the dogs so that 
the unit may be conveyed under said dogs onto the ele 
vating means. 

9. Apparatus as defined in claim 8 in which the dogs 
are vertically adjustable on the vertical frame structure 
and the flap closure is also vertically adjustable. 

10. Apparatus as defined in claim 8 wherein the verti 
cal frame structure has a weight slidably suspended 
from the top thereof in position to be engaged and 
lifted by the stack as it is being progressively formed 
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and thereby exert a pressure on the closed carton flaps 
to hold them down while glue may be setting or if one 
carton is being glued atop another. 

11. Apparatus as defined in claim 1 wherein said 
vertically-extending side frames also support means ex 
tending toward the receiving end arranged to fold down 
the flaps of a unit where such unit is a carton with flaps 
incompletely closed to an extent where the flaps will be 
at a level below the dogs when the unit moves into posi 
tion over the elevator platform. 

12. Apparatus for arranging similar units into vertical 
stacks of predetermined height comprising: 

a. a supporting frame with parallel sides and with a 
horizontally-extending conveyor means thereon 
comprising two parallel endless conveyors, one 
near each side of the frame with a space between 
them, the frame and conveyor having a receiving 
end onto which units to be stacked are placed in 
succession and a delivery end opposite the receiv 
ing end, 

b. an elevator on the frame intermediate the two ends 
thereof and positioned in the space between the 
two endless conveyors, said elevator having a plat 
form which has a lower position over which units 
to be stacked are carried in succession by the con 
veyor means and arranged to elevate each unit in 
turn to a selected uniform height above the con 
veyor with each succeeding unit in the stack after 
the first one being raised underneath the preceding 
one until the stack comprises a predetermined 
number of units and is of a predetermined height, 
the elevator comprising also a fluid pressure 
operated ram on which the platform is fixed and by 
which it is moved vertically, 

c. a vertically-movable stop means normally posi 
tioned to stop each unit as it moves in position over 
the elevator to be lifted, said stop means being 
movable from said normal position to a position 
out of the plane of travel of a unit supported on the 
conveyor means, said stop means having a first trip 
means thereon arranged to be operated when the 
stop means is in normal position by a unit which is 
carried by the conveyor means contacts it, said trip 
means being arranged to energize the ram to effect 
the raising of the elevator, 

d. elevator control means arranged to always reverse 
the upward travel of the elevator at the same prese 
lected level comprising a second trip means on the 
frame below the elevator, and means on the eleva 
tor below the platform for operating said second 
trip means on the upward travel of the elevator to 
thereby effect the lowering of the elevator back to 
said lower position, said second trip means com 
prising the only means responsive to the travel of 
the elevator including any stack which it lifts for 
reversing the travel of the elevator, 

e. said frame having upwardly-extending frame mem 
bers at each side thereof between which the eleva 
tor lifts the units to form a stack, the upwardly 
extending side frame members each having a unit 
supporting dog thereon pivoted to swing in a verti 
cal arc with the opposing dogs positioned to clear 
the path of travel of the elevator platform but to be 
engaged and swung upwardly from a horizontal po 
sition toward a vertical position by contact with a 
unit being lifted by the elevator, said dogs each 
being biased to swing back to a horizontal position 
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where they each project under a unit after the ele 
vator platform has moved to a level above the tops 
of the supporting dogs, whereby the dogs support 
the bottom of each unit in turn as it is lifted by the 
elevator and the elevator then descends, 

f. a second trip means in position to be engaged by 
the top of the stack as the last unit is lifted into 
place and arranged (l) to move said vertically 
movable stop and its said first trip out of unit 
obstructing position, and (2) move and hold said 
dogs in a nearly vertical position clear of contact 
with the units of the stack and prevent their moving 
to a horizontal load-supporting position whereby 
the stack of units may then be lowered by the ele 
vator platform onto the conveyor means to be car 
ried without obstruction from said stop toward said 
delivery end, and 

g. means in the path of travel of the stack between 
the vertically-movable stop and the delivery end of 
the conveyor for restoring said stop with its first 
trip means into unit-obstructing position and simul 
taneously release said dogs whereby they may re 
turn to their horizontal position. 

13. Apparatus as defined in claim 12 for arranging 
similar units into a vertical stack of predetermined 
height wherein each said vertically-swinging dog is 
moved to the nearly vertical position out of contact 
with the units and its return to a horizontal position is 
effected through a horizontally-disposed fluid pressure 
cylinder and piston unit fixed to the upwardly 
extending frame members adjacent the dog which it 
moves with a piston rod operatively engaging the dog. 

14. Apparatus as defined in claim 12 for arranging 
similar units into a vertical stack in which said vertical 
ly-swinging dogs and their respective cylinder and pis 
ton units are mounted on mounting members which are 
adjustable vertically and horizontally on their respec 
tively vertically-extending frame members whereby the 
dogs may be adjusted to clear the tops of the units as 
they are carried by the conveyor to position over the 
elevator. 

15. Apparatus as defined in claim 12 wherein said 
trip means on the frame below the elevator platform is 
vertically adjustable to adjust the vertical travel of the 
elevator relative to the height at which said dogs are 
positioned. - 

16. Apparatus as defined in claim 12 for arranging 
similar units into a vertical stack of predetermined 
height wherein there is a second vertically-movable 
stop means between the receiving end of the conveyor 
and the elevator movable between a raised position 
where it obstructs the travel of a unit into position over 
the elevator to a lowered position clear of the travel of 
th units, the fluid pressure cylinder for raising and low 
ering the stop, a fluid pressure valve between the stop 
and the elevator arranged to be operated by the travel 
of a unit between the stop and the elevator to actuate 
said fluid pressure cylinder to raise the stop, and a sec 
ond trip means on the frame arranged to be engaged by 
said means below the elevator to actuate said fluid 
pressure cylinder to lower the stop means as the eleva 
tor reaches its lowermost position. 

17. Apparatus for arranging units into vertical stacks 
of predetermined height comprising: 

a. a supporting frame with parallel sides and with a 
horizontally-extending conveyor means thereon, 
the conveyor means comprising two spaced paral 
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lel endless conveyors with means for continuously 
driving them in unison, the conveyor and frame 
having a receiving end onto which units to be 
stacked are placed and a delivery end opposite the 
receiving end, 

b. an elevator located intermediate the said two ends 
and positioned between the two endless conveyors, 

c. a first vertically-movable stop between the receiv 
ing end of the conveyor and the elevator for selec 
tively controlling the movement of units by the 
conveyor means into position over the elevator, 

d. a second vertically-movable stop means adjacent 
the elevator for stopping each unit as it is moved by 
the conveyor means over the elevator, 
the frame having upwardly-extending guiding 

frame structures, one at each side thereof in trans 
verse alignment with the elevator, each such up 
wardly-extending frame structure having a support 
ing plate thereon movable between a vertically 
extending position where it is clear of any contact 
with the load at all and a horizontally-extending po 
sition where each projects under a unit which has 
been raised by the elevator to then be supported 
when the elevator descends, the plates at the two 
sides acting together to support the units of an in 
complete stack as each unit is added, 

... the elevator comprising a platform and a fluid 
pressure cylinder and piston below the platform for 
raising and lowering it, the first and second stops 
each having its own fluid pressure-operated cylin 
der and piston for raising and lowering it, each of 
said plates having its own fluid pressure-operated 
cylinder and piston unit for operating it, and 

g. a first fluid pressure trip valve on the frame below 
the elevator and fluid pressure circuit controlled 
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thereby arranged to be tripped by the elevator as 
it reaches its lower limit of travel for lowering said 
first stop, a second fluid pressure trip valve be 
tween said first stop and the elevator and fluid pres 
sure circuit controlled by it arranged to raise said 
first stop by supplying pressure to the cylinder and 
piston unit for that stop to effect the raising thereof 
when a unit moves past it toward the elevator; a 
third trip valve on said second stop arranged to be 
contacted and operated by a unit moving on said 
conveyor into position over the elevator and an as 
sociated fluid pressure circuit controlled thereby to 
effect operation of the elevator fluid pressure cylin 
der and piston to effect the raising of said elevator, 
a fourth trip valve on the frame under the elevator 
and associated fluid pressure circuits arranged to 
be operated by the upwardly-moving elevator to 
reverse the fluid pressure to the elevator operating 
cylinder and cause the elevator to lower, a fifth trip 
valve and associated fluid pressure circuit arranged 
to be operated by a stack of predetermined height 
for simultaneously supplying fluid pressure to the 
cylinders which operate the supporting plates to 
move them out of unit contacting position and at 
the same time supply fluid pressure to the cylinder 
and piston unit for lowering said second stop, and 
finally a sixth trip valve on the frame spaced toward 
the delivery end of the conveyor beyond the sec 
ond stop and associated fluid pressure circuits for 
simultaneously operating the cylinder and piston 
units for the supporting plates in the reverse direc 
tion to restore them to unit-supporting position and 
at the same time effect the raising of said second 
stop. 
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