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29 Claims. 
This invention has to do in a general way with 

machines for stacking articles, such as crates, 
boxes and the like, and is more particularly re 
lated to improvements in that type of stacking 
machine which is shown and described in my 
co-pending application Serial No. 655,607, filed 
on February 7, 1933, now Patent No. 2,005,906. 
Stacking machines of the general character 

contemplated by this invention embody conveyor 
means Supported at an upper level and adapted 
to deliver the articles to be stacked into a trap 
which in turn is automatically operated to de 
posit the articles received therein onto an ele 
wator platform situated therebelow. As the suc 
cessive articles are deposited, one on top of the 
other, on the elevator, the elevator is automati 
cally lowered in a step-by-step manner until it 
reaches its bottom level where a second conveyor 
removes the stack of articles from the elevator 
platform, after which the elevator is automati 
cally returned to its upper level for the reception 
of another stack of articles. It is a primary object of this invention to pro 
duce a stacking machine. Of the class described 
wherein the energy accumulated through the 
downward movement of the weight of the article 
OVer a predetermined distance is stored and sub 
Sequently used to return the elevator to its upper 

30 
level below the trap. 
More specifically, my invention contemplates 

a self-energizing stacking machine in which all 
of the power required for operating the machine 
is obtained from the weight of the articles them 

50 

Selves moving downwardly through a predeter 
mined distance during the stacking operation. 
In this connection, my invention further con 
templates a new and improved form of elevator 
which is for uni-directional operation in that the 
weight carried by the elevator is always trans 
posed from an upper level to a lower level and 
in which such weight is utilized to generate the 
necessary power to raise the elevator to its upper 
level when empty. 

It is a further object of this invention to pro 
vide an elevator and a stacking machine of the 
class described in which the elevator and the 
trap are operated hydraulically, and in this con 
nection it is a still further object of this inven 
tion to provide an elevator of the class described 
with means for automatically replacing any pres 
sure fluid which might leak from the system so 
as to maintain the proper pressure conditions. 
The mechanism for operating the elevator in 

the device contemplated by this invention con 
sists in a general way of a hydraulic cylinder 

(C. 24-6) 
and pneumatic cylinder, these two cylinders be 
ing interconnected at their bottom portions by 
means of what I may term a discharge conduit 
and a pressure conduit. The discharge conduit 
is provided with a check valve adapted to per- 5 
mit the flow of pressure fluid from the hydraulic 
cylinder into the pneumatic cylinder and the 
pressure conduit is provided with a check valve 
adapted to permit the discharge of pressure fluid 
from the pneumatic cylinder into the hydraulic 10 
cylinder. . The pneumatic cylinder contains a 
compressible fluid such as air which is under a 
normal pressure sufficient to hold the elevator 
at its upper level, and the discharge conduit is 
provided with control valve means associated with 15 
operating means which in turn are actuated by 
an article received in the trap, such operating 
means being effective to normally hold the valve 
closed and to open the valve by an article re 
ceived in the trap. In this way an article received 20 
in the trap is effective to establish communica 
tion between the hydraulic cylinder and the 
pneumatic cylinder so that the weight of such 
article, when it is deposited upon the elevator, 
forces pressure fluid from the hydraulic cylinder 25 
into the pneumatic cylinder, thereby permitting 
the elevator to lower and effecting a partial com 
pression of the pressure fluid in the pneumatic 
cylinder. This continues in a step by step man 
ner as each successive article is received in the 30 
trap until the complete stack has accumulated 
on the elevator when it reaches its lower level. 
At this point the stack of articles is removed by 
the lower conveyor and at the same time the 
elevator, when it reaches its lower position, is 35 
effective to close a control valve in the pressure 

, conduit so that the pressure accumulated in the 
pneumatic cylinder is applied to the hydraulic 
cylinder. As soon as the stack of articles is 
removed from the elevator such accumulated 40 
pressure becomes effective to lift the elevator to 
its upper level where it is again balanced by the 
normal pressure in the pneumatic cylinder. 
Inasmuch as the accumulating weight on the 

elevator is effective to produce a corresponding 45 
increase in pressure which in turn would nor 
mally be followed by an increase in the Speed 
of the downward movement of the elevator, I 
consider it desirable to provide means for. Con 
trolling the speed so that it is substantially con- 50 
stant. In this form of my invention such means 
comprises a pressure control valve positioned in 
the discharge conduit and adapted to restrict or 
obstruct the passage through such conduit as the 
pressure therein increates. 55 
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Although the machine contemplated by this 

invention may embody a mechanically operated 
trap or any other type of trap which will auto 
matically deposit the articles onto the elevator 
platform as they are received therein, I consider 
it preferable for smoothness in operation and 
ease in control to employ a trap which is main 
tained in its closed position by hydraulic pres 
sure from the discharge conduit. The trap Con 
templated by this invention is so constructed 
that the weight of the articles received therein 
will Open the trap. 

It is another object of this invention to pro 
vide a machine of the class described with an 
improved safety switch which will be effective to 
stop the trap delivery conveyor in the event a 
second box or article is delivered to a point adja 
cent the trap before a first article has been 
deposited from the trap onto the elevator Or 
before the trap is closed. 
The details in the construction of a preferred 

form of my invention, together with other objects 
attending its production, will be best understood 
from the following description of the accompany 
ing drawings, which are chosen for illustrative 
purposes only, and in which 

Fig. 1 is an elevational view with parts broken 
away showing a preferred form of my invention; 

Fig. 2 is an end elevation which may be con 
sidered as having been taken in the plane repre 
sented by the line 2-2 of Fig. 1; 
r 3 is a plan view of the device shown in 

g. 1; 
Fig. 4 is a rear elevation taken in the direction 

of the arrow 4 in Fig. 3; 
Fig. 5 is a perspective view showing one set of 

Valve operating levers; 
Fig. 6 is another perspective view showing a 

Set of valve actuating levers which co-operate 
with the lever members shown in Fig. 5; 

Fig. 7 is a fragmentary end view which may 
be considered as having been taken in the direc 
tion of the arrow in Fig. 2; 

Fig. 8 is an enlarged view with parts broken 
away showing details in the construction of 
a preferred form of hydraulic trap control mech 
anism; 

Fig. 9 is an enlarged fragmentary view with 
parts in section showing a preferred form of 
automatic pressure liquid supply mechanism; and 

Fig. 10 is a sectional elevation on the line 
O-O of Fig. 9. 
More particularly describing the invention as 

herein illustrated, reference numeral indicates 
What I may term an upper or a trap delivery 
Conveyor adapted to deliver articles Such as crates 
or boxes 2 into a trap generally indicated by 
reference numeral 3. The trap 3 is automati 
cally effective to deposit the articles so received 
onto ancelevator generally indicated by reference 
unieri 4. Under the weight of the articles de 
posited on the elevator, the elevator lowers in a 
step-by-step manner, as will be hereinafter more 
completely described, until it reaches its lower 
level where the bottom of the stack of articles, 
generally indicated by reference numeral 5, is 
deposited on what I may term a lower conveyor 
generally indicated at f6. This lower conveyor 
is in continuous operation and is effective to draw 
the stack of articles off the elevator platform 
after which the elevator is automatically raised 
to its upper level and the general process just 
describsd is repeated. 

In this form of my invention, the upper or 
trap delivery conveyor consists of a pair c.f 

2,118,926 
side rails 8 and 8' which are suitably supported 
at the desired elevations, such rails constituting 
the supports or a plurality of roller members gen 
erally indicated at 9 and 9'. Roller members 
f 9 are live rollers, being provided with sprocket 
wheels 20 over which chains 2 extend and are 
driven from any suitable source of power Such as 
the motor indicated at 22 and the belt and pulley 
indicated at 23. The last live roller indicated at 
9a is provided with a pair of spaced belt men 

bers 24 and 24' which extend over a pulley 25 an 
are adapted to feed the articles into the trap 3. 
The motor 22 which drives the conveyor System 

is controlled by a conveyor arresting switch 23 
situated above the run of the inner end of the 
conveyor. Associated with this switch is a lever 
member 27 which has a projecting end extending 
out over the path of the boxes or articles travers 
ing the conveyor. In the event the trap is open, 
or in the event an article is contained therein, 
or if for any reason an article becomes jammed 
in the trap, it is important that means be pro 
vided to automatically stop the conveyor, and the 
switch and lever member just referred to consti 
tute such means, since if a box traversing the 
inner end of the conveyor is lifted into engage 
ment with the lever 27 such lever will be effective 
to throw the switch and the switch and lever be 
come operative as a conveyor arresting means by 
stopping the motor 22. 

In order to complete this safety device it is 
necessary to provide some means in the conveyor 
for lifting the box to a point at which it will 
engage the lever 27 when the trap is occupied or 
before the trap is closed. In other words means 
must be provided for giving "operative effect' to 
the conveyor arresting means. Such means is in 
the nature of a movable member positioned in 
the path of oncoming articles in the conveyor and, 
in this form of my invention, comprises a tongue 
28 which is pivotally mounted at 29 across the 
conveyor and is positioned in the center portion 
of the conveyor beneath the path of the articles 
which pass therethrough. For the purpose of 
elevating this tongue to raise an article into en 
gagement with the lever 27, I provide a cross 
shaft 30 situated near the inner end of the trap, 
such shaft being equipped with a crank 3? having 
a link 32 attached to the bottom of the tongue. 
The outer end of the shaft 30 is provided with 
an arm 33 which is connected to a link 34 with 
another arm 34 which in turn is keyed to wha', 

. I may term the main actuating shaft 35, such 
shaft being mounted in bearings 36 which are 
provided on top portions of standards 37 and 37' 
which in turn constitute a portion of the elevator 
mechanisrn and also support one side of the trap. 
The other side of the trap is supported by similar 
standards 38 and 38' which in this form of my 
invention also constitute a support for one end 
of the conveyor rails f8 and 8'. 
The portion of the shaft 35 within the trap 

carries what I may term a lever member 40 which 
is keyed to the shaft and the shaft is biased in 
wardly, by means which will be hereinafter more 
fully described, so that the lever member when 
engaged by an article received in the trap will 
be swung in the direction of the arrow A of Fig. 
1, thereby pulling the link 34, and swinging the 
shaft, 35 So as to elevate the tongue so that an 
article positioned thereover or moving into such 
position will be brought into engagement with 
the ever member 27 as indicated in broken lines 
in Fig. 1. It will be seen that this operation is 
effective to stop the conveyor and prevent further 
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delivery of articles into the trap. As will be ob 
served from Fig. 3, the tongue 28 is of a Substan 
tial length and from the broken line position of 
the tongue 28 shown in Fig. 1, it will be seen that 
it is inclined into a position above the plane of 
the conveyor members 24-24' and 9. From 
this it will be apparent that a box positioned 
above the rear portion of the tongue with its 
front end at or behind the broken line "D' (Fig. 
1) it will be elevated out of contact with the 
conveyor members and its progress stopped, with 
out contacting the lever 27 to stop the conveyor. 
In the event this occurs the rear end of such a 
box will be engaged by the front of the next box 
or series of boxes being advanced by the conveyor, 
the forward movement of such box or boxes 
(depending on the length and angle of the 
tongue), being effective to advance the first box 
into engagement with the lever 27 to stop the 
conveyor. 

It will be understood that this operation, just 
described actually occurs only in case of emer 
gency since the boxes are placed on the delivery 
conveyor at a rate such that the trap can open 
and close depositing the articles onto the elevator 
before a second box reaches a position in front 
of the trap. 
The construction of the trap itself may be 

varied to suit the particular type of the article 
which is to be handled by the machine. It is an 
important feature of this invention however that 
the trap is constructed so that it is automatically 
opened by the weight of an article received there 
in. In this form of my invention the trap is 
shown as comprising a pair of shafts 43 and 43' 
which are pivoted in bearings 44 and 44 on op 
posite sides of the trap frame. Fixedly mount 
ed on each of the shafts 43 and 43' are a pair of 
spaced arms indicated at 45 and 45, respectively. 
The arms 45 and 45' comprise downwardly and 
in Wardly extending sections which are followed 
by vertical Sections, the last mentioned sections 
carrying a cross member 46 in which inwardly 
extending fingers are mounted. Such fingers, 
indicated by reference numerals 49 and 49, ex 
tend inwardly below the path of the articles to 
be received in the trap so as to support them in 
the manner indicated in broken lines in Fig. 2. 
It will be observed that the peculiar shape of the 
arms 45 and 45'' is effective to locate the pivotal 
axis of each Set of arms at a substantial distance 
outside of the line of force applied to the fingers 
49 and 49' by the weight of a box received there 
on, so that the weight of the box, as pointed 
out above, is effective to automatically open the 
trap. 
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Rigidly mounted on the ends of the shafts 43 
and 43 are telescoping lever members 50 and 50' 
which are pivotally connected to each other as 
indicated at 5. 
A pivot member which connects the levers at 

the point 5 is in turn connected to a vertical 
piston rod 52, the lower end of which is provided 
with a piston 53 contained in a cylinder 54, the 
top of which is provided with a packing gland 55 
through which the piston rod extends. As will 
appear from the description of the elevator op 
erating means, this piston and cylinder mecha 
nism constitutes hydraulic means for closing the 
trap and holding the same closed until an article 
is received therein. For the purpose of assisting 
in the opening movement of the trap during the 
arrival of the first article therein Iraay provide 
the shafts 43 and 43' with fixed lever arms 57 and 

3 
57, the upper ends of which are interconnected 
by means of a tension spring 58. 

Will now describe the elevator 
associated mechanism. This elevator consists of 
a platform 60 which is mounted on the upper 
end of what I may term a piston rod 6 which 
constitutes a portion of means which will herein 
after be referred to as "piston means.' 
piston rod extends through a packing gland 62, 
the top of what I may term a hydraulic cylin 
der 63, and is provided with a piston member 64 
within the cylinder. The bottom of the hydrau 
lic cylinder 63 is equipped with an inlet-outlet 
conduit or a pressure-discharge conduit 66 which 
is connected through, a T-fitting 67 with a dis 
charge or outlet conduit 68 and an inlet or pres 
sure conduit 69. 

Reference numeral TO indicates what I may 
term a pneumatic cylinder. The discharge con 
duit 68 is shown as extending through the top 
of Such cylinder into the bottom portion thereof 
SQ that it is below the normal liquid level therein 
and the pressure conduit 69 is shown as being 
connected into the bottom of the pressure cylin 
der. 

It will thus be seen that the pneumatic cylin 
der and the hydraulic cylinder, together with 
their associated conduits, constitute a closed sys 
tem so that when liquid is provided therein in 
sufficient quantity to rise above the bottom of 
the discharge conduit 68 the entire system can be 
maintained under pressure. In the operation of 
this device I provide the pneumatic cylinder with 
a compressible gas such as air under a pressure 
(of, say 40 pounds) sufficient to counterbalance 
and support the piston 64 with its associated 
elevator mechanism at a position where the ele 
vator is at its uppermost level immediately be 
low the trap when it is empty. This compres 
sible fluid may be supplied from any suitable 
Source through a valve indicated at T2, a gage 
73 being provided for the purpose of indicating 
the pressure in the pneumatic cylinder. 
From the construction. So far described it Will 

be seen that, when weight is applied to the plat 
form 60 of the elevator, such weight will be 
effective to press the elevator downwardly, forc 
ing the hydraulic fluid from the cylinder 63 
through the conduit 68 and a check valve 74 
therein which is positioned so as to permit the 
uni-directional flow of fluid from the hydraulic 
cylinder into the pneumatic cylinder 70. This 
downward movement of the elevator will thus 
continue until the weight on the platform is 
counterbalanced by the pressure developed in the 
compressible fluid contained in the pneumatic 
cylinder. In a machine for stacking articles Such 
as is contemplated by this invention, it is im 
portant that the downward movement of the ele 
vator take place in a step by step manner so that 
the elevator is stopped at a position at which the 
top of the article received thereon lies in a plane 
just below the bottom of the trap so that the 
trap is closed after the top of the article has 
cleared its closing position. For the purpose of 
intermittently stopping the elevator in this man 
ner I provide the discharge conduit 68 with what 
I may term a first valve 80, which is normally 
held in a closed position by means of a tension 
Spring 8 and is adapted to be opened by means 
of a link 82 connected with one arm 83 on a lever 
member 84 which is rotatably mounted on the 
shaft 35. This lever member 84 has another arm 
85 which is connected through a link 87 with an 
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in a bracket 90 mounted across standards 9, 9 f' 
and constitutes a part of the elevator frame. 
Spring and nut means, generally indicated at 92, 
are provided on the pin 89 for the purpose of 
holding the lever 88 in position. This lever sys 
tem just described is used in controlling the up 
ward movement of the elevator and its operation 
will be taken up in detail later in the specifi 
Cation. 

For the purpose of actuating the valve 80 by 
an article received in the trap which, it will be 
remembered, is effective to push the lever 40 and 
rotate the shaft 35, I provide on the shaft 35 a. 
fixed collar member 94 which is provided with a 
finger 95 extending behind the lever 83, such 
finger being provided with an adjustable screw 96 
adapted to engage the lever member 83. It will 
thus be seen that, when an article is received in 
the trap and engages the lever 40 to rotate the 
shaft 35, such rotation will be effective to swinig 
the finger 95 so as to engage the lever 83, thereby 
Swinging the valve 80 and opening the same 
against the action of the tension spring 8. The 
lever member 40 is made of a length. Such that 
it is engaged by the article until the latter has 
reached a position where the top thereof is below 
the closing plane of the trap. In this way the 
lever member 40 is permitted to Swing back to 
its normal position under the action of the ten 
sion spring 8 when the box reaches a position 
where the trap will be clear to close. 
As was previously pointed out, cylinder 54 and 

the piston 3 are provided for the purpose of 
closing the trap and holding the same closed un 
til an article is received therein. This is accom 
plished by connecting the piston member 54 
through a conduit OO with a T-fitting of posi 
tioned in the conduit 68 between the valve 80 
and the hydraulic cylinder 63. It will thus be 
observed that when the valve 80. is closed the 
bottom of the piston 53 is subjected to the pres 
sure of the hydraulic cylinder resulting from the 
weight on the platform 60. In order that there 
will be no substantial opposition to the down 
Ward movement of the piston under the weight 
of an article in the trap when the valve is 
opened, I connect the top of the cylinder 53 with 
the pneumatic cylinder 70 below the liquid level 
therein through the medium of a conduit 104. 

It will be apparent that, as the weight on the 
elevator increases with the deposition of each 
article thereon, the pressure in the hydraulic cyl 
inder 63 will increase and this would normally 
be followed by an increase in the speed of the 
downward movement of the elevator. It is de 
sirable, however, that the elevator travel at a 
substantially constant speed and, for the purpose 
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of effecting this, I provide the conduit 68 with 
what I may term a pressure controlled valve. O6 
which is adapted to be actuated by means of a 
piston member 07 in a cylinder f08 which in 
turn is subjected to the pressure of the fillid in 
the conduit 68 through the medium of a con 
nection to 9. The pressure valve therefore is ef 
fective to obstruct or partially restrict the pas 
Sage through the conduit 68 as the pressure of 
the liquid in such conduit increases. 
From the construction so far described it will 

be apparent that the compressible fluid in the 
pneumatic cylinder O is compressed by the 
weight of the articles on the elevator moving 
downwardly through their distance of travel to 
such an extent that there is sufficient pressure 
in the cylinder to lift the elevator when it is 

matic cylinder into the hydraulic cylinder. 

2,118,926 
pivotally mounted on a pin 89 which is secured empty. In a device which does not embody the 

trap and which is not used for stacking articles 
such as would be used merely for the purpose of 
carrying one article from one upper level to a 
lower level, it will be seen that a single conduit connecting the hydraulic cylinder and the pneu 
matic cylinder would be sufficient to apply the 
pressure of the pneumatic cylinder to the piston 
in the hydraulic cylinder and raise the elevator. 
to its upper level as soon as the article was 
moved. In the box stacking machine, huwever, 
where it is important that the elevator be stopped 
intermittently during its downward movement; 
I prefer to employ the second conduit which I 
have termed the discharge conduit 69. 

In order to prevent the liquid discharged from 
the hydraulic cylinder entering the pneumatic 
cylinder through the discharge conduit during the 
downward movement of the elevator, I provide 
the pressure conduit with a check valve indicated 
at O which is mounted so as to permit uni-di 
rectional movement of the liquid from the pneu 

n 
this way the check valves 74 and O control the 
movement of the pressure liquid so that it travels 
from the hydraulic cylinder into the pneumatic 
cylinder through conduit 68 during the down 
ward movement of the elevator and is returned 
to the hydraulic cylinder from the pneumatic 
cylinder through the conduit 69 for raising the 
elevator after the stack of articles has been 
removed therefrom. 
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In operating a machine of the class described 
for the purpose of stacking articles it is necessary 
that the trap be maintained in its closed posi 
tion during the upward movement of the elevator 
even though an article may be received therein. 
Also, it is important that the trap be permitted to 
open as soon as the elevator reaches its upper 
most position. In other words, it is necessary for 
the successful operation of this machine that a 
valve be closed between the connection 0 and 
the pneumatic cylinder during the upward move 
ment of the elevator and, if a box is received in. 
the trap, the trap during such period in the opera 
tion of the machine, must be held closed by the 
hydraulic pressure on the bottom of the piston 53 
until the elevator reaches its uppermost posi 
tion. As soon as the elevator reaches its upper 
most position, however, and assuming that a 
box is received in the trap, it is important that 
the trap be permitted to open. In other words, 
that open communication be established between 
the fitting. O and the pneumatic cylinder, but, 
if an article has not yet been received in the 
trap, it is important that a valve be retained in 
its closed position until an article is received. 
For the purpose of satisfactorily carrying out 
these operations, I provide, in addition to what 
I have termed the first valve 80, a second valve 86 
which is operated as follows. The second valve 
is connected through a link 20 with an upwardly 
extending arm 2 on a collar member 22 rotat 
ably mounted on the shaft 35. - 
The collar member 22 is provided with a for 

wardly extending arm f 23 which is connected 
through a link f24 with a lever member 25, such 
lever member being pivotally mounted on the lever 
member 88 as indicated at 26 and the lever mem 
ber 88 is provided with a finger 29 which ex 
tends over the top of the lever 25 and is adapted 
to pull the same down when the lever member 88 
is pulled down. The lever member 88, however, 
is free to move upwardly with respect to the lever 
member 25. Through the action of the finger 
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29, both lever members are pulled downwardly by 

0 

5 

means of a control bar 30 which extends down 
wardly along the elevator frame where its lower 
end is slidably received in a socket 32. 
The bottom portion of the control bar 30 is 

provided with a stop member 33, adapted to be 
engaged by a projecting arm 34 mounted on the 
back of the elevator piston rod 6. It will thus 
be seen that when the elevator reaches the lower 
limit of its travel the bar 34 engages the stop 
33, pulling the control bar 30 downwardly, 

thereby swinging both levers 88 and 25, such 
movement in turn being effective to Swing the 
collars 84 and 2 on the shaft 35 which in turn 
is effective to close the valve 86 and open the 
valve 80. w 
As soon as the stack of articles has been re 

moved from the elevator platform by conveyor 
means 5 and 5' the accumulated pressure in 
the pneumatic cylinder is effective to force the 
hydraulic fluid into the bottom of the hydraulic 
cylinder and raise the elevator to its upper posion 
tion, and as soon as the elevator starts its up 
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ward movement and the stop 33 is free of the arm 
34, the lever member 88 is free to swing up 
wardly under the action of the tension spring 8 
by virtue of the sliding connection 37 between the 
link 87 and the lever arm 83. In other words, the 
valve 80 is immediately closed as soon as the 
elevator starts its upward movement and is not 
opened again until an article is received in the 
trap. In this way the trap is held in its closed 
position for the reception of an article, even 
though the elevator may have been raised to a 
point at which the stop arm 34 engages the 
bottom of the lever member 25 to swing the same 
and open the valve 86. It will also be apparent 
that an article received in the trap, during the 
upward movement of the elevator, will not open 
the trap due to the closed valve 86. 
In order to avoid any possible sluggishness in 

the downward movement of the elevator when the 
first box or article is placed thereon, I provide 
the back of the frame with a pair of tension 
springs 40 and 40'. Such springs are mounted 
on screw adjustments f4 and 4 in the bottom 
of cylindrical containers 42 and f42'. The tops 
of the springs are connected by a cross bar 43 
which is situated in the path of the projecting arm 
34 on the back of the elevator piston rod. The 

springs are preferably positioned and adjusted SO 
that they are placed under tension during the 
upward movement of the elevator at the top 
of its travel for a distance corresponding sub 
stantially to the height of one of the articles. In 
this way the tension of the springs co-operates 
with the weight of the first article to speed up the 
downward movement of the 
initial operation. . . . . 

It will be seen from the construction as de 
scribed that the compressible fluid in the pneu 
matic cylinder 70 constitutes what is in effect a 
counterbalance for the weight of the elevator and 
its associated parts, so that the elevator will travel 
downwardly under the weight of an article placed 
thereon and will be moved up to its top normal 
or top position by the action of this counter 
balance when the elevator is empty. 

It has previously been stated that this inven 
tion has as one object the automatic replacement 
of any pressure liquid, which might leak through 
the glands and fittings of the system during 
its operation, so as to maintain a constant 
"counterbalancing pressure" at all times. This 
object is accomplished through the mechanism 

elevator during its 

generally indicated at 50 in Fig. 1 and shown 
in detail in Figs. 9 and 10. 

Referring now to Figs. 1, 9 and 10 and the 
mechanism 50 shown therein, reference numeral 
15 indicates what I may term an equalizing 
cylinder having a cap 52 on its 'high pressure' 
end and a cap 53 on its "low pressure' end. 
The cylinder 5 contains a “floating' piston 
member 54 which is biased toward the high 
pressure end by a spring 55 which engages an 
apertured block 56, such block being provided 
with a stoppin 57. The low pressure end of the 
cylinder is connected through a check Valve 
58 and a conduit 59 with the pneumatic cylin 
der 70, and the high pressure end of the cylin 
der 5 is connected through an open conduit 
6 with the discharge conduit 68. 
At the low pressure end of the cylinder 5 

I provide an opening 62 which communicates. 
with a valve block 63. This valve block has a 
chamber 65 adapted to receive liquid entering 
through the port. 62, such chamber having an 
upwardly opening check valve 66 provided on 
the end of a passage 67 which leads to a liquid 
supply reservoir 68. 
Above the chamber 65, I provide a second 

'chamber 65' which contains an upwardly open 
ing check valve 70 normally held in a closed 
position by a compression spring fill and an 
adjustment nut 72 which can be set to hold 
the check valve 70 against opening until a 
predetermined pressure is applied therebelow. 
A cap 73 is provided on the top of the cham 
ber 65. 
The portion of the chamber 65' between the 

check valve T0 and the adjustment plug or 
nut 72 communicates with a passage 74 which 
returns to the passage 67, so that all liquid 
passing through check valve T0 is merely re 
turned or recirculated to the reservoir 68. 

In operation, it is seen that a substantial pres 
sure will be applied to the "high pressure' end 
of the cylinder 5 during the downward move 
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ment of the elevator, thereby pushing the piston 
toward the “low pressure' end, and during the 
upward movement of the elevator, when the pres sure liquid is flowing from the pneumatic cylin 
der into the hydraulic cylinder through pipe 69, 
suction or a materially less. pressure will be ap 
plied to the "high pressure' end of cylinder St 
thereby permitting the spring 55 to push the 
floating piston 54 toward the "high pressure" 
end of the cylinders and cause liquid from reser 
voir 68 to flow into the cylinder St. 
Assuming, now, that the valve flo is set to 

open under a pressure of 40 pounds or more it 
will be seen that as long as the pressure from 
cylinder 70 against check valve 58 is greater 
than 40 pounds the liquid in the cylinder, foll 
lowing the path of least resistance during the 
"pressure" stroke of the plunger 54 will merely. 
“circulate' through the check valve 79, back 
into the reservoir 68. If any liquid has leaked 
from the elevator system, however, so that the 
pressure in cylinder 70 is at any tirne less than 
40 pounds, the check valve TO will be held closed 
by the action of the spring 7, and liquid will 
be forced through check valve 58 into cylinder 
TO until the pressure is reestablished therein. 

It will thus be seen that this mechanism con 
stitutes means for automatically replacing pres 
sure liquid in the system during the downward 
movement of the elevator. 
The normal operation of the machine is as 

follows: assuming the parts positioned as shown 
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6 
in Fig. 1, with the elevator platform 60 held in 
its uppermost position by virtue of the air pres 
sure in the pneumatic cylinder 70, the valve 80 
being held in its closed position by the tension 
spring 8 and the valve 86 being open so that 
the trap is held in its closed position by virtue 
of the piston member 53, it will be observed that 
as the box f2 is advanced into the trap by the 
conveyor member 24, it advances into engage 
ment with the lever 40, swinging he same in 
the direction of the arrow A, to open the valve 
80 and raise the tongue 28 in its broken line 
position. When the valve 80 is open, the cylinder 
54 is free to discharge back into the pneumatic 
cylinder, and as pointed out above the shape of 
the arms, which carry the fingers 49 and 49' 
Supporting the box, is such that the Weight of 
the box is effective to Swing the arms and open 
the trap against the action of the fluid in the 
cylinder 54. As the trap is opened, the box is 
deposited onto the platform and its weight de 
presses the elevator forcing hydraulic fluid from 
the cylinder 63 through the conduits 66 and 68, 
through the open valves 80 and 8, and back into 
the pneumatic cylinder. The downward travel 
of the elevator continues as long as the box is 
engaged with the lever 40 and holds the same in 
its valve opening position. When the lower end 
of the lever is cleared by the top of the box, 
the lever is swung back into the inclined position 
shown, thereby closing the valve 80 and permit 
ting the tongue 28 to drop into its normal posi 
tion. AS has also been pointed out above, the 
length of the lever 40 is such that the position 
at which the elevator is stopped supports the 

below the level of the trap. As successive boxes 
are delivered into the trap the elevator is de 
pressed in a step by step manner until the stack 
reaches the point indicated in broken lines in 
Fig. 1, where the lowermost box rests upon the 
bottom conveyor represented by numerals 6 
and 6'. The bottom conveyor is immediately 
effective to withdraw the stack from the elevator 
platform and, in the meantime, the projecting 
arm 34 has engaged the stop 33 on the rod 30 
to Swing the lever 88 and its associated lever f25 
downwardly, thereby closing the valve 86 and 
holding the valve 80 open. As soon as the stack 
of boxes has been removed from the elevator 
platform, the pressure in the pneumatic cylin 
der is effective to start the ascent of the piston 
64 and its associated parts. When the rod 34 
has been raised away from the stop member 33, 
the rod 34 is free to be swung upwardly under 
the action of the tension spring 81 which closes 
the valve 80. Since the lever member 25 and 88 
are free to have relative movement with respect 
to each other, and in view of the frictional re 
sistance in the valve 86, this latter valve is held 
in its closed position while the valve 80, as 
pointed out above, is permitted also to close 
under the action of the spring 8 f. In this way, 
in the event a box is not delivered into the trap 
before the elevator reaches its uppermost posi 
tion the conduit 68 will be in a closed position at 
the time the valve 86 is opened by the engage 
ment of the arm 34 with the upper lever mem 
ber 25. If, in the meantime, a box is received 
in the trap, the lever member 40 is swung back 
to its valve opening position. Since the trap is 
held closed by virtue of the check valve 74, and 
the valve 86, during the entire upward movement, 
of the elevator, it is impossib's for the trap to 
be opened by a box received therein until the 
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valve 86 is opened in the manner described abov - 
The valve O6, as pointed out above, controls the 
speed of the downward travel of the elevator and, 
in the event any pressure fluid leaks at any point 
in the system during its operation, Such fluid is 
replenished to maintain the proper pressure in 
the pneumatic cylinder by virtue of the pressure 
equalizing unit indicated at 50. In the event 
the trap is held open by a broken box, or in the 
event the rate at which the boxes are placed 
on the conveyor is greater than the rate at which 
the elevator is traveling downwardly to receive 
the boxes, the tongue 28 is effective to Operate 
the safety switch 27, thereby preventing a box 
being delivered into the elevator when the latter 
is open. 

It is to be understood that, while I have here 
in , described and illustrated one preferred form 
of my invention, the invention is not limited to 
the precise construction described herein but 
includes within its scope whatever changes fair 
ly come within the spirit of the appended claims. 
I claim as my invention: 
1. In a stacking machine the combination of: 

a trap adapted to receive articles to be stacked; 
elevator means for receiving articles from said 
trap; Conveyor means for delivering articles into 
said trap; means including a Switch for operating 
Said conveyor; a lever positioned above Said 
Conveyor for throwing said Switch; a tongue in 
said conveyor for lifting an article on said con 
veyor into engagement with said lever; and 
means actuated by a first article received in said 
trap for raising said tongue whereby a second 
article in said conveyor above said tongue will 
engage Said lever and throw Said Switch. 

2. A stacking machine embodying: a trap; 
an elevator below said trap; hydraulic means for 
actuating Said elevator; a pneumatic cylinder; 
a discharge conduit leading from said hydraulic 
means to said pneumatic cylinder; a normaliy 
closed valve in said discharge conduit; and means 
actuated by an article received in said trap for 
opening said valve thereby establishing com 
munication between said hydraulic means and 
Said pneumatic cylinder. 

3. A Self energizing elevator embodying: a 
hydraulic cylinder containing a liquid; a piston 
member in said hydraulic cylinder supported on 
said liquid; a weight receiving platform on said 
piston member; a pneumatic cylinder contain 
ing a liquid and a gas under sufficient pressure 
to lift the weight of said piston member and its 
associated parts to a predetermined level; a con 
duit for delivering liquid from the bottom of said 
hydraulic cylinder into said pneumatic cylinder; 
a valve in said conduit; additional conduit means 
for conducting liquid from said pneumatic cyl 
inder to said hydraulic cylinder; and a check 
valve in said last mentioned conduit adapted to 
automatically open when the pressure in ... the 
pneumatic cylinder is greater than the pressure 
in said hydraulic cylinder. 

4. A Self energizing elevator embodying: a 
hydraulic cylinder containing a liquid; a piston 
member in Said hydraulic cylinder supported by 
the liquid therein; a weight receiving platform 
Supported by Said piston member; a pneumatic 
cylinder containing a liquid and a gas under 

- Sufficient pressure to lift the weight of the hy 
draulic piston and its associate parts to a pre 
determined level; a conduit for delivering liquid 
from the bottom of said hydraulic cylinder into 
Said pneumatic cylinder at a point below the 
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duit; yieldable means for holding said valve 
closed; and means actuated by an article re 
ceived on said elevator for opening said valve; 
additional conduit means for conducting liquid 

5 from said pneumatic cylinder to said hydraulic 
cylinder; and a check valve in said last men 
tioned conduit adapted to automatically open 
when the pressure in said pneumatic cylinder ex 
ceeds the pressure in said hydraulic cylinder. 

5. A Self energizing elevator embodying: a 
hydraulic cylinder containing a liquid; a piston 
member in said hydraulic cylinder supported by 
the liquid therein; a weight receiving platform, 
supported by said piston member; a pneumatic 
cylinder containing a liquid and a gas under 
sufficient pressure to lift the weight of the hy 
draulic piston and its associated parts to a pre 
determined level; a conduit for delivering liquid 
from the bottom of said hydraulic cylinder into 
said pneumatic cylinder at a point below the level 
of the liquid therein; a valve in said conduit; 
yieldable means for holding said valve closed; 
and means including a lever actuated by an 
article received on said elevator for opening said 
valve whereby the weight of said article is effec 
tive to depress said elevator and compress said 
compressible fluid in said pneumatic cylinder; ad 
ditional conduit means for conducting liquid from 
said pneumatic cylinder to said hydraulic. 'cyl 
inder; and a check valve in said last mentioned 
conduit adapted to automatically open when the 
pressure, in said pneumatic cylinder exceeds the 
pressure in said hydraulic cylinder. 

6. A machine for stacking articles embodying: 
a hydraulic cylinder containing a liquid; a piston 
member in said hydraulic cylinder supported by 
the liquid therein; an elevator platform sup 
ported by said piston member; a pneumatic cyl 
inder containing a liquid and a gas under suf 

40 ficient pressure to counterbalance the weight of 
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said piston and its associated parts at a prede 
termined level; a discharge conduit for delivering 
liquid from the bottom of said hydraulic cylinder 

m into said pneumatic cylinder at a point below the 
45 level of the liquid therein; a trap situated above 

the upper level of said platform for receiving arti 
cles to be stacked and releasing same onto, said 
elevator; hydraulic means communicating with 
said discharge conduit for holding said trap closed, 

50 a valve in said discharge conduit; means normally 
holding said valve closed thereby preventing the 
opening of said trap and the release of pressure 
fluid from said hydraulic cylinder to said pneu 
matic cylinder; and means actuated by an article 
received in said trap for opening said valve, 
thereby permitting the opening of said trap and 
the downward movement of Said piston and ele 
vator. - 

7. A machine for stacking articles embodying: 
a hydraulic cylinder containing a liquid; a piston 
member in said hydraulic cylinder supported by 
the liquid therein; an elevator platform sup 
ported by said piston member; a pneumatic cyl 
inder containing a liquid and a gas under suf 
ficient pressure to counterbalance the weight of 
said piston and its associated parts at a prede 
termined level; a discharge conduit for delivering 
liquid from the bottom of said hydraulic cylinder 
into said pneumatic cylinder at a point below the 
level of the liquid therein; a trap situated above 
the upper level of said platform for receiving ar 
ticles to be stacked and releasing same onto said 
elevator; hydraulic means communicating with 
said discharge conduit for holding said trap 

is closed, a valve in said discharge conduit; means 
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normally holding said valve closed thereby pre 
venting the opening of Said trap and the release 
of pressure fluid from said hydraulic cylinder 

...to said pneumatic cylinder and means including 
a lever member adapted to be engaged by an ar- is 
ticle received in said trap for opening said valve 
thereby permitting the opening of said trap and 
the downward movement of said piston and ele 
vator; Said lever being of a length such that it 
will clear said article when the top thereof has lo 
descended to the level of the bottom of said trap. 

8. A machine for stacking articles embodying: 
a hydraulic cylinder containing a liquid; a pis 
ton member in said hydraulic cylinder supported 
by the liquid therein; an elevator platform sup- 5 
ported by said piston member; a pneumatic cyl 
inder containing a liquid and a gas under suf 
ficient pressure to counterbalance the weight of 
said piston and its associated parts at a prede 
termined level; a discharge conduit for delivering 20 
liquid from the bottom of said hydraulic cylinder 
into Said pneumatic cylinder at a point below the 
level of the liquid therein; a trap situated above 
the upper level of said platform for receiving 
articles to be stacked and releasing same onto 25 
Said elevator; a valve in said discharge conduit; 
means normally holding said valve closed there 
by preventing the release of pressure fluid from 
Said hydraulic cylinder to said pneumatic cyl 
inder; means actuated by an article received in 30 
said trap for opening said valve; a return conduit 
connecting the bottom of said pneumatic cyl 
inder with the bottom of said hydraulic cylinder; 
and a check valve in said return conduit ar 
ranged to permit flow of liquid from said pneu- 35 
matic cylinder to said hydraulic cylinder, where 
by the pressure in said pneumatic cylinder is ef 
fective to raise said piston when the weight of 

articles has been removed from said plat 
O. 9. A stacking machine embodying: a hydraulic 
cylinder; a piston member in said cylinder; an 
elevator platform supported by said piston mem 
ber; a trap situated above the upper level of said 
platform and adapted to receive articles to be 4s 
stacked; means supporting said trap; a pneumatic 
cylinder containing a compressible fluid under 
Sufficient pressure to support said elevator at its 
upper level when empty; a discharge conduit for 
delivering liquid from the bottom of said hy- so 
draulic cylinder into said pneumatic cylinder; a 
valve in Said conduit; hydraulic means communi 
cating with said conduit at a point between said 
valve and said hydraulic cylinder for maintaining 
said trap closed; and means actuated by an ar- 55 
ticle received in said trap for opening said valve 
whereby the weight of said article is effective to 
Open said trap. . 

10. A stacking machine embodying: a hy 
draulic cylinder; a piston member in said cyl- 60 
inder; an elevator platform supported by said 
piston member; a trap situated above the upper, 
level of Said platform and adapted to receive ar 
ticles to be stacked; means supporting said trap; 
a pneumatic cylinder containing a compressible 65 
fluid under sufficient pressure to support said ele 
vator at its upper level when empty; a discharge 
conduit for delivering liquid from the bottom of . 
said hydraulic cylinder-into said pneumatic cyl 
inder; a valve in said conduit; hydraulic means 70 
communicating with said conduit at a point be 
tween Said valve and said hydraulic cylinder for 
maintaining said trap closed; means actuated by 
an article received in said trap for opening said 
Valve whereby the weight of said article is effec- 7s. 
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tive to open said trap and permit the deposition hydraulic cylinder containing a liquid; a piston 
of said article onto said platform; and means for 
closing said valve after a predetermined down 
ward movement of said elevator whereby the 
pressure in said conduit from said hydraulic cyl 
inder is effective to close said trap. 

11. A stacking machine embodying: a hydraulic 
cylinder; piston means in said cylinder; a plat 
form Supported by said piston means; a pnell 
matic cylinder; a discharge conduit connecting 
said cylinders; a check valve in said discharge 
conduit permitting the flow of fluid from said 
hydraulic cylinder to said pneumatic cylinder; 
a pressure conduit connecting said cylinders; a 
check valve in said pressure conduit permitting 
the return of pressure fluid from Said pneu 
matic cylinder to said hydraulic cylinder; trap 
means for receiving articles to be stacked and 
depositing same on said elevator platform; a 
valve in said discharge conduit; means actuated 
by an article received in said trap for Opening 
said valve thereby permitting downward move 
ment of said piston under the weight of said ar 
ticle; and means for closing said valve when the 
top of the uppermost article on said platform has 
reached a predetermined point. 

12. A stacking machine embodying: a hydraulic 
cylinder; piston means in said cylinder; a plat 
form supported by said piston means; a pneumatic 
cylinder; a discharge conduit connecting said cyl 
inders; a check valve in said discharge conduit 
permitting the flow of fluid from said hydraulic 
cylinder to Said pneumatic cylinder; a pressure 
conduit connecting said cylinders; a check valve 
in said pressure conduit permitting the return of 
pressure fluid from said pneumatic cylinder to 
said hydraulic cylinder; a trap means for receiv 
ing articles to be stacked and depositing same On 
Said elevator platform; a valve in said discharge 
conduit; means actuated by an article received 
in said trap for opening said valve thereby per 
mitting downward movement of said piston un 
der the weight of said article; means for closing 
said valve when the top of the uppermost article 
On Said platform has reached a predetermined 
point; and a pressure actuated valve in said dis 
charge conduit for obstructing the passage 
therethrough as the fluid pressure increases. 

13. A stacking machine embodying: a hy 
draulic cylinder; piston means in said cylinder; a 
platform supported by said piston means; a pneu 
matic cylinder; a discharge conduit connecting 
said cylinders; a check valve in said discharge 
conduit permitting the flow of fluid from Said 
hydraulic cylinder to said pneumatic cylinder; a 
pressure conduit connecting said cylinders; a check 
valve in said pressure conduit permitting the re 
turn of pressure fuid from Said pneumatic cyl 
inder to said hydraulic cylinder; trap means for 
receiving articles to be stacked and depositing 
same on said elevator platform; a first valve in 
said discharge conduit; means actuated by Suc 
cessive articles received in said trap for opening 
said first valve; means for successively closing 
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said first valve as the top of the uppermost article 
on said platform reaches a predetermined point 
below said trap; a second valve in said discharge 
conduit; opening and closing means for said sec 
ond valve; and means associated with said ele 
vator and said opening and closing means for 
closing said second valve when said elevator 
reaches the bottom of its travel and opening said 
second valve when said elevator reaches the top 
of its travel. 

14. A self energizing elevator embodying: a 

member in said hydraulic cylinder. Supported by 
said liquid; a weight receiving platform Sup 
ported by Said piston member; a pneumatic cyl 
inder containing a liquid and a gas under a nor 
mal pressure sufficient to support Said platform 
and piston at a predetermined level; a conduit 
for delivering liquid from the bottom of said hy 
draulic cylinder into said pneumatic cylinder at a 
point below the level of the liquid in said pneu 
matic cylinder; and auxiliary hydraulic means 
connected with said conduit and operable, under 
the application of weight to said platform, to 
automatically maintain a predetermined mini 
mum liquid pressure in said pneumatic cylinder. 

15. In a stacking machine, the combination of: 
a trap adapted to receive articles to be stacked; 
elevator means for receiving articles from Said 
trap; conveyor means for delivering articles into 

, said trap; means for arresting the operation of 
said conveyor; a movable member positioned 
above said conveyor for actuating said conveyor 
arresting means; means in said conveyor for 
lifting an article on Said conveyor into engage 
ment with said novable member; and means 
actuated by a first article received in said trap 
for raising said article lifting :(leans whereby a 
second article in said conveyor above said lifting 
means will be raised into engagement with said 
movable member to actuate the same and ar 
rest the operation of said conveyor. 

16. In a device of the class described: an ele 
vator adapted to be lowered by the Weight of an 
article received thereon; hydraulic means for 
actuating said elevator; a pneumatic cylinder; a 
discharge conduit leading from said hydraulic 
means to said pneumatic cylinder; a valve in said 
discharge conduit; means fur opening said valve 
to establish communication between said hy 
draulic means and said pneumatic cylinder, 
thereby permitting the flow of hydraulic fluid 
into said pneumatic cylinder and the cunsequent 
depression of said elevator under the weight of 
an article supported thereon; additional conduit 
means for conducting liquid from said pneumatic 
cylinder to said hydraulic cylinder; and a check 
valve in said last mentioned conduit adapted to 
automatically open when the pressure in said 
pneumatic cylinder exceeds the pressure in said 
hydraulic cylinder. 

17. In a device of the class described; an ele 
vator adapted to be lowered by the weight of an 
article received thereon; hydraulic means for 
actuating said elevator; a pneumatic cylinder; a 
discharge conduit leading from said hydraulic 
means to said pneumatic cylinder; a valve in 
said discharge conduit; means for opening Said 
valve to establish communication between said 
hydraulic means and said pneumatic cylinder, 
thereby permitting the flow of hydraulic fluid 
into said pneumatic cylinder and the consequent 
depression of said elevator under the weight of 
an article supported thereon; means for closing 
Said valve to arrest the downward movement of 
said elevator; additional conduit means for con 
ducting liquid from said pneumatic cylinder to 
said hydraulic cylinder; and a check valve in 
said last mentioned conduit adapted to auto 
matically open when the pressure in said pneu 
matic cylinder exceeds the pressure in said hy 
draulic cylinder. 

18. A stacking machine embodying: a trap; an 
elevator below said trap; hydraulic means for 
actuating said elevator; a pneumatic cylinder; a 
discharge conduit leading from said hydraulic 
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means to said pneumatic cylinder; a normally 
closed valve in said discharge conduit; a lever 
member actuated by an article received in said 

5 
trap for opening said valve, thereby establishing 
a communication between said hydraulic means 
and said pneumatic cylinder, said lever member 
being of a length such that it will swing clear of 
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Said article to close said valve when the top of 
Said article has descended to a point just below 
the level of the bottom of said trap; and yield 
able means for swinging said lever to close said 
Valve. 

19. For use in a stacking machine of the class 
described, a trap embodying: a frame; a pair of 
Oppositely disposed vertical plates mounted in 
the sides of said frame to form a guide passage; 
arms pivotally mounted on each side of said 
frame outside of said guide plates; fingers on the 
lower ends of said arms adapted to normally ex 
tend horizontally below said guide passage; re 
leasable means for supporting said arms in the 
Said normal position; and means actuated by an 
article received in said trap for releasing said 
arm Supporting means, the pivotal axes of said 
arms being Spaced outwardly a substantial dis 
tance from the article supporting ends of said 
fingers, whereby the weight of an article received 
in Said trap is automatically effective to open 
the same upon the release of said arm support 
ing means: 

20. A stacking machine embodying: a trap; an 
elevator below said trap; hydraulic means for ac 
tuating said elevator; a pneumatic cylinder; a 
discharge conduit leading from said hydraulic 
means to said pneumatic cylinder; a normally 
closed Valve in said discharge conduit; means 
actuated by an article received in said trap for 
Opening said valve, thereby establishing commu 
nication between said hydraulic means and said 
pneumatic cylinder; and a pressure actuated valve 
in said discharge conduit for obstructing the pas 
Sage therethrough as the fluid pressure increases. 

21. The combination of: an elevator adapted 
to be lowered by the weight of articles supported 
thereon; hydraulic means for actuating said ele 
Vator; a pneumatic cylinder; a discharge con 
duit leading from said hydraulic means to said 
pneumatic cylinder; a valvein said discharge con 
duit; means for opening said valve to establish 
communication between said hydraulic means and 
said pneumatic cylinder, thereby permitting the 
flow of hydraulic fluid into said pneumatic cyl 
inder and the consequent depression of said elee 
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vator under the weight of articles supported 
thereon; and a pressure actuated valve in said 
discharge conduit for obstructing the passage 
therethrough as the fluid pressure increases. 

22. A self energizing elevator embodying: a 
hydraulic cylinder containing a liquid; a piston 
member in said hydraulic cylinder supported by 
said liquid; a Weight receiving platform supported 
by said piston member; a pneumatic cylinder 
containing a liquid and a gas under a normal 
preSSure sufficient to support said platform and 
piston at a predetermined level; a conduit for 
delivering liquid from the bottom of said hydrau 
lic cylinder into said pneumatic cylinder at a 
point below the level of the liquid in said pneu 
matic cylinder; and auxiliary hydraulic means 
connected with said conduit and operate, under 
the application of weight to said platform, to au 
tomatically maintain a predetermined minimum 
liquid pressure in said pneumatic cylinder, said 
last mentioned means comprising an equalizing 
cylinder, means connecting opposite ends of said 

9 
equalizing cylinder with said pneumatic cylinder 
and said conduit, respectively, a check valve in 
the connection between the equalizing cylinder. 
and said pneumatic cylinder adapted to open to 
Ward said pneumatic cylinder, a piston in said 
equalizing cylinder, yieldable means in said 
equalizing cylinder biasing said piston toward 
said conduit, liquid supply means having an in 
let passage communicating with said equalizing 
cylinder, a check valve in said passage adapted 
to open toward said equalizing cylinder, said liq 
uid supply means also having a liquid return pas 
sage, and an adjustable check valve in said last 
mentioned passage adapted to open away from 
said equalizing cylinder. 

23. In an elevator system of the class described, 
the combination of: a hydraulic cylinder; a pis 
ton in said cylinder; a pneumatic cylinder; a 
discharge conduit connecting said cylinders; a 
check valve in said discharge conduit permitting 
flow of fluid from said pneumatic cylinder to 
said hydraulic cylinder; a pressure conduit con 
necting said cylinders for delivering pressure fluid 
from said hydraulic cylinder to said pneumatic 
cylinder; a valve in said discharge conduit; means 
for Opening said valve, thereby permitting down 
ward movement of said piston under the Weight 
of an article supported thereby; means for closing 
said valve when said platform has reached a pre 
determined point; and auxiliary hydraulic means 
interposed between said pressure conduit and 
said pneumatic cylinder and operable under the 
application of weight to said piston to automatin 
cally maintain a predetermined minimum liquid 
pressure in said pneumatic cylinder. 

24. In an elevator system of the class described, 
the combination of: a hydraulic cylinder; a pis 
ton in said cylinder; a pneumatic cylinder; a dis 
charge conduit connecting said cylinders; a check 
valve in said discharge conduit adapted to Open 
toward said hydraulic cylinder; a pressure con 
duit connecting said cylinders for delivering pres 
sure flui from said hydraulic cylinder to said 
pneumatic cylinder; valve means in said pressure 
conduit for controlling the flow of fluid there 
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through; and auxiliary hydraulic, means inter 
posed between said pressure conduit and said 
pneumatic cylinder, and operable under the ap 
plication of weight to said piston to automatically 
maintain a predetermined minimum liquid pres 
sure in said pneumatic cylinder. 

25. In a stacking machine, the combination of: 
a trap adapted to receive articles to be stacked; 
elevator means for receiving articles from said 
trap; conveyor means for delivering articles into 
said trap; means for arresting the operation of 
said conveyor; a movable member positioned in 
the path of the oncoming boxes on the conveyor 
for actuating said arresting means; means in Said 
conveyor for lifting an article on said conveyor to 
give operative effect to said arresting means; and 
means actuated by a first article received in said 
trap for raising said article lifting means where 
by a second article in said conveyor in passing 
over said lifting means will be raised to effect 
and arrest the operation of said conveyor. 

26. In a stacking machine the combination of 
a trap adapted to receive articles to be stacked, 
an elevator for receiving articles from said trap, 
a conveyor for delivering articles into said trap, 
and means for arresting the operation of said 
conveyor, comprising: a normally inoperative con 
veyor arresting mechanism; a movable member 
positioned in the path of oncoming articles in said 
conveyor, and associated with said conveyor ar 
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resting mechanism for giving operative effect 
thereto; and means actuated by an article in said 
trap for moving said movable member whereby 
another article in said conveyor will engage said 
Conveyor arresting mechanism to arrest said con 
veyor. 

27. In a stacking machine, the combination of: 
a trap adapted to receive articles to be stacked; 
an elevator for receiving articles from said trap; 
a conveyor for delivering articles into said trap, 
Said conveyor including travelling members 
adapted to support and move articles thereonto 
ward said trap; an elongated tongue pivotally 
mounted in said conveyor and extending forward 
ly from its axis in the direction of travel of arti 
cles on said conveyor, said tongue being normally 
positioned below the plane of support on said 
travelling members; means actuated by an article 
in said trap for swinging said tongue into an up 
Wardly inclined position whereby an article on 
Said conveyor above said tongue is raised out of 
contact with said travelling members, means for 
arresting the operation of said conveyor; and 
means aSSociated with the forward end of said 
tongue and adapted to be engaged by an article 
on said forward end for actuating said conveyor 
arresting means, 

2,118,926 
28. In combination, a conveyor for delivering 

articles, said conveyor including driven members 
adapted to support and move articles thereon, 
means at the delivery end of said conveyor actu 
ated by an article delivered from said conveyor 
for raising an article on said conveyor out of con 
tact with said driven members, and conveyor ar 
resting means actuated by an article in raised po 
sition above said conveyor. 

29. In combination, a conveyor for delivering 
articles, said conveyor including driven members 
adapted to support and move articles thereon, an 
elongated tongue pivotally mounted in said con 
veyor and extending forwardly from its axis in 
the direction of travel of articles on said conveyor, 
Said tongue being normally positioned below the 
plane of support on said driven members, means 
actuated by an article delivered from said con 
veyor for swinging said tongue into an upwardly 
inclined position whereby an article in said con 
veyor above said tongue is raised Out of contact 
with said driven members, and conveyor arrest 
ing means operable by an article in raised posi 
tion above said Conveyor. 
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