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This invention has to do in a general way with 
machines for stacking articles, and is more par 
ticularly related to improvements in machines for 
stacking and moving crates or boxes such as are 
used in fruit packing houses and the like. 

It is a primary object of my invention to pro 
duce a machine of the class described wherein 
the boxes or other articles, conveyed by means 
of a suitable conveyor along one level, are auto 
natically stacked one on top of the other and 
the stack then conveyed along a lower level. 

I am aware of the fact that machines contem 
plating the same general result just mentioned 
have been produced. These machines consist in 
a general way of an upper conveyor which de 
livers the boxes into what is termed a gate, such 
gate being associated with a motor driven mech 
anism for mechanically opening the same to de 
posit the articles onto a mechanically operated 
elevator. The elevator is moved downwardly in 
a step by Step manner as the boxes are released 
from the gate so that the articles are stacked 
one on top of the other. This downward move 
ment of the elevator is controlled by means of 
clutches which are thrown into engagement and 
disengagement by mechanically operated trip 
mechanisms. As the elevator reaches its lower 
level, the boxes are deposited upon a lower con 
veyor which carries them away from the elevator 
platform, and as the boxes clear the elevator plat 
form they engage a trip lever which actuates an 
other clutch mechanism operating through the 
medium of gears and cables to raise the eleva 
tor platform to a position below the gate. 
The operation of a mechanically operated mar 

chine of this nature, the movements of which are 
controlled by grab clutches, is obviously noisy 
and jerky so that the articles are subjected to 
more or less rough handling which is liable to 
damage delicate fruit, and which decreases, to 
a certain extent the life of the boxes Or Crates. 
Furthermore, since the material in the boxes 
or crates in many instances is quite dirty, the 
dirt accumulates over the entire machine, grind 
ing on the gears and wearing surfaces greatly 
decreasing the life of the machines and necessi 
tating frequent overhauling and replacement of 
parts. 

It therefore, becomes a primary object of this 
invention to eliminate all of these difficulties by 
producing a machine for stacking boxes and the 
like wherein the moving parts are operated hy 
draulically or through the medium of a pressure 
fluid. This not only provides a machine which 
operates smoothly and quietly, but it provides 

of the trip lever. 

(Cl. 214-—6) 
one in which the moving means is entirely en 
closed, and the wear is therefore negligible. Fur 
thermore, my invention contemplates a machine 
in which the speed of operation may be easily and 
conveniently controlled merely by the adjustment 
of a valve. The hydraulic operating means also 
provides a machine wherein all of the operating 
parts are controlled through a single medium 
(the pressure fluid) so that there is no danger of 
one element, for example the trap, continuing 
to operate when the other element, the elevator for 
example, may cease functioning. This is not true 
of a mechanically operated machine wherein. One 
of the clutches or operating mechanisms may 
become broken or ineffective while the other re 
mains Operative. 
As was mentioned above, in the mechanically 

operated machine the upward movement of the 
elevator is controlled by a trip lever adapted to be 
engaged by the bottom article in a stack as the 
stack is traversed along the lower conveyor. It 
frequently happens in actual operation of these 
machines that a piece of fruit or other article may 
lodge on the floor of the bottom conveyor in front 

When this happens the bottom 
box engages the fruit which throws the trip be 
fore the stack has cleared the elevator platform. 
This immediately brings into action the elevator 
raising means which raises the elevator platform 
into engagement with the rear edge of the bottom 
box tipping the stack over, and, since, in opera 
tion there are a number of stacks or boxes lined 
up in spaced relation with each other along the 
bottom conveyor, the tipping of the first stack 
knocks the next stack over and so on, Spilling all 
of the boxes on the bottom conveyor, thereby 
damaging the fruit and necessitating a shut-down 
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for a substantial period before the device can again 
be put into Operation. 
In the device contemplated by this invention, 

the upward movement of the elevator is controlled 
by a pressure relief by-pass valve which carries 
the pressure fluid away from the elevator as long 
as there is any weight on the platform. In other 
words, the by-pass valve is adjusted so that the 
Source of pressure fluid will lift the weight of the 
platform only. Any additional weight on the 
platform is effective to open the relief valve and 
by-pass the pressure fluid. In this mainer the 
possibility of tipping over the stacks of boxes in 
the manner just described, is completely elimi 
nated. 

It is a further object of my invention to provide 
a stacking machine of the class described where 
in a safety stop is positioned in the top conveyor, 

40 

45 

55 



O 

15 

20 

25 

30 

35 

40 

45 

50 

60 

65 

70 

2 
such stop being hydraulically operated by the 
means which control the movement of the ele 
vator and the article releasing mechanism. So as to 
prevent the delivery of articles or boxes into the 
trap or gate at any time when the elevator is 
moving. 

It is a further, feature of this invention that 
another safety device is provided in connection 
with the top conveyor driving mechanism which 
is effective to stop the top conveyor in the event 
a broken box or other article is lodged in the trap 
and does not fall therethrough. 
The general construction of the device contem 

plated by this invention comprises a top conveyor 
and a bottom conveyor which are preferably dis 
posed in planes at right angles to each other, and 
which are associated with suitable means for driv 
ing the same. The top conveyor is adapted to 
deliver the articles to be stacked into a trap de 
signed to support one of the articles, and an ele 
vator having a platform on its upper end is posi 
tioned below the trap for receiving the articles 
released therefrom. 
The elevator is adapted to be raised and held in 

elevated positions by means of a pressure fluid 
coming from a suitable source such as a pump, and 
the pressure fluid system is designed so that when 
the elevator has been raised to its upper position 
the pump may be stopped and the elevator is held 
in this position by means of a suitable check valve 
associated with the pump and an automatically 
operated by-pass waive, the operation of which is 
controlled by a trip lever adapted to be engaged 
by an article received in the trap. 

Hydraulic means tied in with the pressure fiuid 
system are provided for holding the trap closed 
and additional means are provided for opening 
the trap. The last mentioned means are con 
structed so that when the by-pass valve is opened 
to release the pressure fluid and permit the down 
Ward movement of the elevator, the trap opening 
means become effective to Swing the trap open and 
release an article onto the elevator platform. 
Means associated with the elevator are pro 

vided for holding the by-pass valve Open until the 
elevator reaches a predetermined point at Which 
other means become effective to close the by-pass 
valve, thereby stopping the elevator and closing 
the gate. 
The details in the construction of a preferred 

form of my invention, together with other ob 
jects attending its production, Will be best un 
derstood from the following description of the 
accompanying drawings which are chosen for ill 
lustrative purposes only, and in which 

Fig. 1 is an elevational view partly broken away 
showing a preferred form of the invention and 
illustrating an article Such as a box or crate as 
being delivered into the trap by means of the 
top conveyor; 

Fig. 2 is an elevational view which may be con 
sidered as having been taken in a plane repre 
sented by the line 2-2 in Fig. 1; 

Fig. 3 is a plan view of the device shown in 
Figs. 1 and 2. 

Fig. 4 is a Sectional elevation taken in a plane 
represented by the line 4-4 in Fig. 3; 

Fig. 5 is a fragmentary sectional elevation tak 
en in a plane represented by the line 5-5 in 
Fig. 1; 

Fig. 6 is a plan section taken in a plane rep 
resented by the line 6-6 in Fig. 4; 

Fig. 7 is a fragmentary plan view showing one 
side of the trap and illustrating the construc 

2,005,906 
tion of a safety Switch which controls the oper 
ation of the delivery conveyor; 

Fig. 8 is an elevational view partly in section 
which may be considered as having been taken 
in a plane represented by the line 8-8 in Fig. 7; 

Fig. 9 is an enlarged fragmentary elevation ill 
lustrating the details in the construction of the 
valve and Switch control release which are asso 
ciated with and operated by the elevator; 

Fig. 10 is an enlarged fragmentary elevational 
view showing the details in the construction of 
the lower end of the switch control rail; 

0. 

Fig. 11 is an enlarged sectional elevation taken . 
in a plane represented by the line f-f in.' 
Fig. 3; 

Fig. 12 is a diagrammatic view showing the ar 
rangement of the pressure system and the valve 
and switch operating mechanism; 

Fig. 13 is an enlarged plan view illustrating the 
details in the construction of a preferred form 
of conveyor mechanism which is especially adapt 
ed for use in a stacking machine contemplated 
by this invention; 

Fig. 14 is a sectional elevation taken in a plane 
represented by the line 4-4 in Fig. 13; and 

Fig. 15 is a sectional elevation on line 5-5 of 
Fig. 1. 
More particularly describing the invention as 

herein illustrated, reference letter A indicates 
a delivery or elevated conveyor adapted to de 
liver articles Such as crates or boxes B into a 
trap generally indicated by reference letter C. 
An elevator, generally indicated at D, is posi 

tioned below the trap adapted to receive the ar 
ticles released therefron, Such elevator being 3 
raised and held in an elevated position by hy 
draulic means which include a pressure fluid sys 
ten generally indicated by reference letter E. 
When the elevator reaches its lowermost posi 

tion, the stack of boxes carried thereby is re 
moved from the elevator platform by means of 
a removing or lower conveyor indicated general 
ly by reference letter F. 
The upper conveyor A, which may be of any 

conventional type of conveyor, is shown as com- 15 
prising a pair of spaced frame members which 
are supported in any suitable manner such as by 
means of standards, not shown, such frame mem 
bers being provided with bearings for Supporting 
conveyor rolls, generally indicated by reference 
numerals 2 and í 2”. 
The alternate rolls in the series are provided 

with projecting shafts 3 which in turn are keyed 
to sprockets or pulleys 4 and are interconnected 
by means of belts or chains indicated at f 5. 

Reference numeral 6 indicates a suitable 
source of power, such as an electric motor, the 
shaft of which, not shown, extends through the 
shaft on One of the rollers, such shaft being pro 
vided at its opposite end With a Sprocket or 
pulley member 4' which is engaged by one of the 
beits or chains 5'. In this manner the driven 
rolls in the Series are all operated from the one 
Source of power and are effective, through their 
rotation, to move the article B along the conveyor. 
The article B is delivered from the roll series 

into the trap C by means of a pair of belts indi 
cated at T Such belts being mounted upon driven 
pulleys 8 and idle pulleys 9. The idle pulleys 
are positioned partially within the trap C. 
The trap C, in this form of my invention, com 

prises a pair of doors or panels 20 which are piv 
otally mounted at their upper edges as indicated 
at 2 in a trap frame 22. 
The trap frame 22 is provided with fixed side 
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2,005,908 
panels 23 adapted to form lateral guides for the 
articles received in the trap, and the swinging 
side panels 20 are provided at their lower edges 
with inwardly extending roll fingers 24 which are 
adapted to support an article received in the trap 
and are of a length such that when the swinging 
side panels 20 are swung outwardly into the dot 
and dash lines shown in Fig. 5 they release the 
article hald in the trap and permit the same to fall 
upon a platform 26, which forms a part of the ele 
vator D, or upon a box or article which is sup 
ported by the platform. 
The elevator D, in addition to the platform 26, 

comprises a vertical rod or standard 27 which is 
secured at its lower end portion to a piston mem 
ber 28 slidably mounted in a hydraulic or pressure 
fluid cylinder 29 shown as bsing enclosed within 
a block 30. 
The upper edges of the Swinging panels 20 are 

provided at their forward ends with rigidly 
mounted Socket arms 32 which contain slidable 
bars 32 that extend inwardly equal distances to 
a central point at which the bars 32' are pivoted, 
as indicated at 33, to a vertical reciprocating rod 
34 which is mounted on the upper end of a plunger 
35 slidably received in a pressure fluid cylinder 
36. The rod 34 extends a Substantial distance 
above the pivot point 33, and a pair of tension 
springs 37 are secured to the top of the rod and 
extend downwardly to projections 38 on the piv 
oted ends of the arms 32. 
From this construction it will be seen that as 

long as there is a substantial pressure in the pres 
sure fluid cylinder 36, the plunger 35 will be forced 
into its upper position shown in full lines in Fig. 
2, thereby maintaining the trap panels in their 
closed position, and when the pressure behind 
the piston 35 is released, the action of the tension 
springs 37 will be effective to draw the rod 34 
downwardly, Swinging the trap panels outwardly 
into the broken line position shown in Fig. 2. 
The pressure fluid system E, which is employed 

to actuate the mechanism embodied in the stack 
ing machine, may be best described with reference 
to Fig. 12 where it is shown as comprising a fluid 
storage reservoir and pump generally indicated 
at 40, such pump having a heavy flywheel 4f 
actuated by a motor 42. 
The pump 40 has an outlet or pressure conduit 

43 which leads through a check valve 44 to a 
T-section 45, one leg 46 of which constitutes a 
conduit which leads to the bottom of the pressure 
cylinder 29, and the other leg 47 of which leads 
through a speed adjusting valve 48 to another 
T-section 49. 
One leg 50, of the T-section 49, is connected 

through a pressure release valve 5, which is nor 
mally closed, and a conduit Section 52 to a pres 
sure cylinder control valve 53, which is normally 
open. The pressure cylinder control valve 53 is 
in turn connected to a fluid return conduit 54 
which leads back to the pump reservoir 49. The 
other leg 50' of the T-connection 49 leads to a 
third T-connection 56. 
One leg 57, of this last mentioned connection 

leads to the trap operating cylinder 36. The 
other leg 57, of the T-connection 56, leads 
through a stop control valve 59 to a stop cylinder 
60. The stop cylinder 60, as shown in Fig. 11, is 
positioned below the end portion of the conveyor 
which is adjacent the trap and contains a plunger 
6 which is pivotally attached to a leg 62 of a bell 
crank 63. 
The bell crank 63 is pivotally mounted in the 

conveyor frame on a shaft 64 and its other leg 

3 
extends along the conveyor and has a stop pro 
jection 65 on its end. The bell crank 63 is nor 
nally held against the action of a tension spring 
66 in a position such that the stop projection 65 
is retracted or held below the line of travel of 
articles in the conveyor. In other words, the 
upper edge of this stop 65 is normally positioned 
below the upper surfaces of the belt members 7 
for delivering articles into tha trap. 
When the pressure fluid in the cylinder 60 is 

released, however, the tension spring 66 is effec 
tive to pull the leg 62 forward, thereby raising 
the projection 65 into a positicn at which it will 

O 

be engaged by an article in the conveyor so as 
to prevent, under such circumstances, the con 
tinued movement of the article into the trap. 
When the trap is closed and the elevator is sta 
tionary, the valve 59 is open so that the stop 
is held in the full line position shown in Fig. 11, 
the valve 5 under such circumstances being 
closed. When the valve 5 is opened, however, 
thereby releasing the pressure fluid from behind 
the piston 28, this correspondingly releases the 
??????re from behind the piston 35 and the pis 
On 5 
The release of pressure behind the last men 

tioned piston permits the tension spring 66 to 
pull the piston rearwardly and raise the stop 
65. Similarly the release of pressure behind the 
piston 35 permits the tension springs 37 to pull 
the rod 34 downwardly and open the trap there 
by releasing an article contained therein. Also 
the release of pressure from behind the elevator 
piston 28, permits the weight of the platform to 
force the elevator downwardly. 
When the elevator is being raised, however, 

it is desirable that the valve 59, which as pointed 
Out above is normally open, be closed. At the 
Same time, it is desirable under these circum 
stances that the stop 65 be raised. For this 
purpose, therefore, I provide a bleeder conduit 
70 which leads from a point in the conduit 57 
ahead of the valve to a point in the rear conduit 54. 
This bleeder conduit is provided with a valve 7 f. 
The valve 5, which controls the release of 

pressure fluid is provided with an actuating arm 
72 connected through a suitable link 73 with, 
what I may term, a rail member 74. This rail 
member 74 is supported by two or more vertically 
spaced links 75, such links being connected as 
illustrated in Fig. 6 to a pivot pin mounted 
on the outer end of a rigid arm 78, which in turn 
is secured to a guide channel 79 mounted on the 
rear face of a frame member 80. The frame 
member 80 is in turn secured to the bottom por 
tion of a cross member 8. The weight of the 
rail 4 is counterbalanced by means of a weight 
82 which is mounted on the end of an extended 
lever or link arm 5'. The rail 4 is normally 
held in its upper position shown in full line in 
Fig. 4 by means of a tension Spring 83. In this 
manner the pressure releasing valve 5 is nor 
mally maintained in its closed position and can 
be opened only by a downward movement of the 
rail. In view of the manner in which the rail 
is pivotally mounted, such downward movement 
is accompanied by a lateral movement which 
swings the rail away from its full line position as 
indicated in broken lines in Fig. 9. 
The initial downward and outward movement 

of the rail 74 is effected by a reciprocating cam 
member 86 which is slidably mounted in a guide 
member 87 and has a sloping nose engaging a 
roller 88 mounted on the upper end of the rail. 
This cam member 86 has its rear end pivotally at 
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4. 
tached to a link 89 which in turn is attached 
to a lever member 90 mounted on a shaft 9 
which extends along the lower front edge of the 
trap compartment and has rigidly mounted on 
its mid-portion a tongue member 92 which is 
adapted to be engaged and moved by an article 
entering the trap. The extending end of the 
shaft 9 is provided with a handle 93 for man 
ually operating the same. 

It will be observed from the broken line posi 
tion of the trip lever 92 in Fig. 1 that when this 
lever is moved to a valve opening position its 
upper end is still off center with respect to the 
axis of rotation of the lever So that the weight 
of the lever itself is effective to rotate the valve 
into a closing position as soon as the lever is 
cleared by the article moving downwardly 
through the trap. 

It will also be apparent that the lever 92 of 
itself can be effective to hold the valve open 
only during such time as it is engaged by an 
article passing downwardly through the trap. It 
is necessary, therefore, in order to completely 
remove the article from the trap and to a point 
at which the trap can be closed, that the valve 
must be held open until the elevator reaches a 
position at which the top of the article lies be 
low the closing plane of the trap finger 24. In 
other Words, it is necessary to hold the pressure 
release valve 5 open until the elevator platform 
reaches a predetermined position. This must be 
done repeatedly throughout the downward move 
ment of the elevator, depending upon the number 
of articles desired in the stack, and is accom 
plished through the medium of an extending 
bar or rod S4 which is formed either on the ele 
vator platform 26 or on the elevator shaft 2. 
This bar or rod extends between the guide 

channels 79 and 79 into a position at which it 
lies adjacent the rail 4. The rail at the proper 
points along its length is provided with project 
ing plates 95 mounted thereon for upward Swing 
ing movement by means of links 96 and held 
against downward swinging movement by means 
of stops 97. These projecting plates are posi 
tioned so as to be engaged by the member 96 
prior to the inward movement of the latch finger 
92 so that the member 9s is effective through its 
engagement with the stop members to hold the 
pressure releasing valve 5 open for a Substantial 
period after the finger 92 drops into its full line 
position. 
When the platform has been lowered to a pre 

determined point at which the uppermost article 
is situated with its upper edge below the closing 
plane of the trap fingers, the projecting members 
are constructed so as to be cleared by the men 
ber 94 whereby the rail 4 is pulled inwardly 
and upwardly by means of the tension spring 83 
to close the pressure releasing valve 5, thereby 
building up pressure in the pressure filid Sys 
tem to stop the downward movement of the ele 
vator, close the trap, and retract the stop 65 in the 
manner described hereinabove. This step by 
step operation which attends the delivery of each. 
box or article into the trap continues until the 
elevator platform reaches its lowermost position 
as shown in broken lines in Fig. 1. 
At this point the bottom of the lowermost box, 

at its ends, rests upon traveling conveyor mem 
bers indicated at 00 and ()'. At the same 
time the projecting bar 94 engages a projection 
0 which is formed on the end of a switch operat 

ing rail 02 pivotally mounted through links 33 
and 63' to the guide rail 9'. The rail 02 is 

2,005,906 
counterbalanced by means of a weight 04 
mounted on the extended link 03' and as illus 
trated in Fig. 10, the rail slidably supports a 
Switch-actuating bar 05, the lower end of such 
bar being provided with a roller 06 which upon 
the downward movement, effected by engage 
ment of the member 94 with the projection Of, 
is carried into engagement with an automatic 
relay switch. O7 connected to the pump operating 
motor 42 which automatically starts the pump. 
When the platform just reaches its lowermost 

position, the pressure release valve 5 is still 
Open and it is necessary in Order to make the 
pump effective to build up a pressure in the fluid 
System, to provide some means for closing the 
conduit 47 So that the return of the pressure 
fluid to the fluid reservoir through the valve 5 f is 
prevented. This is accomplished by means of 
the control valve 53 which is provided with an ac 
tuating lever f08 connected through a link 09 to 
the rail 02. It is also important that the stop 65 
remain in its uppermost position during the rais 
ing of the elevator and it is therefore necessary to 
actuate the valve 59 so as to prevent the applica 
tion of pressure behind the piston 6 when the 
pump is started. This valve is accordingly pro 
vided with an actuating arm 59' which is also 
connected to the rail 02 through the medium 
of a link i i G. 

It will be seen, therefore, that the downward 
movement of the rail 02 accomplishes three pur 
poses: it starts the motor 42 so as to provide a 
source of pressure fluid to raise the elevator; it 
closes the valve 53 so that such pressure fluid can 
be effective to raise the elevator and close the 
trap; and it closes the valve 59 so that the pres 
sure fluid will not be effective to retract the stop 
S5. 

It will be seen that if the elevator started to 
move upwardly as Soon as it reached the bottom 
of its travel the conveyor units too and O' Would 
not have an opportunity to completely remove 
the stack of boxes or other articles from the plat 
form. It is necessary, therefore, to provide some 
means for by-passing the pressure fluid until the 
articles have been completely removed. This is 
accomplished by providing a by-pass conduit 2 
in the pump system, such conduit, which con 
nects the outlet of the pump with the inlet of the 
reservoir, being provided with a pressure relief 
by-pass valve 3 which is set so as to open under 
any back pressure which may be created by a 
weight on the elevator in excess of the empty 
platform. 
From this it will be seen that as long as any 

portion of the Stack of boxes remains on the ele 
wator, the pressure fluid coming from the pump 
is simply by-passed around the pump and back 
into the reservoir. As soon as the elevator is 
cleared, however, the pressure relief by-pass 
valve f3 automatically closes and the pressure of 
the pump is thereby effective to raise the elevator. 
The pressure relief by-pass valve 3 may be 

of any conventional type of so-called adjustable 
pressure relief valve. For the purpose of illus 
tration, however, I show, in Fig. 15, one form of 
valve which may be employed to accomplish the 
desired result. This valve is shown as compris 
ing a housing 2:3 provided with an apertured seat 
diaphragm 2 8 upon which a valve 25 is pressed 
into seating engagement. The valve 25 has a 
stem 26 which extends through a packing gland 
2 and has a cup plate 28 on its upper end 
which receives a compression spring 29, the top 
of the compression spring in turn being received 
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in a cup 29' which is mounted on the lower end 
of an adjustahle Screw 220. The screw 220 is 
threadedly mounted in a collar member 22 Sup 
ported by a suitable bracket 222. 
As the elevator approaches its uppermost po 

sition, the bar 94 engages a plate member 4 
mounted on the rail 02 and attached to the 
upper end of the rod 05. Upon such engagement 
the rod C5 is drawn upwardly against the action 
of a tension spring 5 so as to permit the auto 
imatic relay switch 0 to open whereby the mo 
tor is stopped. The heavy flywheel on the pump, 
however, by its centrifugal force, provides suff 
cient pressure fluid to raise the elevator to its 
top position where the bar 94 engages a stop or 
projection 6 on the top of the rail 02, Swing 
ing the rail upwardly to a point at which the 
valves 53 and 59 are ppened. 
The valve 5 having been closed in the mean 

time after the final downward movement of the 
elevator, the opening of the valve 59 permits the 
fluid pressure in the system to retract the stop 65 
and the trap having been closed by the plunger 
35 when the valve 5f was closed, the machine is 
now ready to again stack the boxes traveling over 
the conveyor A. 
As has been previously pointed out, one of the 

important features of this invention resides in 
the provision of ineans for automatically stopping 
the upper or delivery conveyor in the event the 
trap becomes stuck or janned which might occur 
when a broken box was delivered thereto. This 
is accomplished by providing an automatic re 
lease Switch which controls the delivery con 
veyor motor f6. 
The switch comprises a switch box ff 8 

pivoted to a bracket 9 mounted on an extension 
20 of the trap frame. This SWitch box has a 

switch button 2 which is adapted to engage and 
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be actuated by a projection 22 on a horizontal 
swinging finger 23, the finger being pivoted to 
a rigid arm 24. 

Reference nuneral 25 indicates a lever men 
ber which carries a roller 26 adapted to engage 
the forward face of the finger 23. This lever is 
adapted to be moved back into a position at 
which it will engage the finger and hold the same 
in a switch operating position by means of a rod 
27 which is connected at its forward end to a 

lever member 28 mounted on a pin 29 which in 
turn is pivotally mounted in the lower edge of the 
trap panel 28. The pivot pin f29 extends in 
wardly to a position at which an upturned end 
30 thereon will be engaged by a box or article 

entering the trap. In other words, as long as 
there is a box or other article resting on the 
finger in the trap, the pin 29 has been rotated 
so as to move the lever 25 rearwardly where the 
roller 26 engages the finger 23. When in this 
position any forward swinging movement of the 
switch box in the direction of the arrow O in 
Fig. 8 will bring the switch button 2 into en 
gagement with the projection 22, thereby throw 
ing the switch to open the motor circuit. 
This last mentioned movement of the switch 

box is effected by a bar or rod 3 which has its 
forward end pivotally attached to a projection 
on top of the switch box as indicated at 32. The 
rear end portion of the bar or rod 3 is con 
nected, as illustrated in Fig. 3, to a finger f34 
which is mounted on a lever member 35 pivotally 
mounted in the conveyor frame as indicated at 

portion 37 which projects into the path of the 
This lever member has an inturned end 

5 
which is passed along the conveyor to a point at 
which it will be entering the trap, is effective to 
swing the Switch box forward, and in the event 
a box is stuck in the trap holding the finger 23 
in the manner just described the moving box will, 
through its engagement with the inturned end 
37 of the lever 35, throw the switch and stop the 

conveyor. 
The conveyor F which I have described as Com 

prising the two elements 0 and 00' may take 
various forms. I prefer, however, to employ a 
construction such as is shown in Figs. 13 and 14 
in which the conveyor unit (00', for example, is 
shown as comprising a channel member f40 hav 
ing side rails 4 and f4 between which a 
plurality of pins 42 are rotatably mounted. 
These pins are provided with gears 43, f43; 
44, i 44’; 45, 45’, etc., such gears being alter 
nately idle and keyed to the respective pins as 
indicated in the gears 45 and 45' respectively. 
The inner extending ends of all of the pins are 

provided with rollers indicated at 46 and 46, 
the rollers f46 being channeled as indicated at 
47 and the rollers 46' being provided with kerfs 
48 which run in the respective channels. One 
of the keyed pins or shafts in the series, for ex 
ample the shaft indicated at 42a, is connected 
to a suitable source of power, not shown, so that 
the whole series is driven and all of the driven 
rollers are rotated in the same direction. 

It will be understood that a conveyor unit made 
up in the manner just described, may be of con 
siderable length and with boxes or articles trans 
versing its entire length, it is apparent that the 
gears at the driven end will carry a much greater 
load than the gears at the other end. For the 
purpose of economy in manufacture, therefore, 
I propose to graduate the gears from one end of 
the conveyor to the other, and the view shown 
illustrates the manner in which such graduations 
are made. It will be understood, of course, that 
the next Smaller set of gears would be a much 
greater distance from the driven shaft 42a than 
illustrated, but this will be immediately apparent 
to those familiar with the art. 

For the purpose of protecting the operating 
part including the two movable rails O2 and 74 
and their associated link members, etc., I enclose 
these parts in a case or box which may be per 
fectly tight excepting for the slot through which 
the projecting bar 94 travels, and the sides of 
this slot, for the purpose of added protection, 
may be provided with a pair of yieldable flaps 
formed of rubber or the like, such flaps being 
indicated by reference numerals 29. 

It will be apparent from the foregoing de 
Scription that the machine contemplated by this 
invention avoids all of the difficulties encountered 
in a mechanically operated machine in that the 
noise and Wear are practically eliminated; its 
Smooth Operation avoids rough handling of the 
articles; and actual operation of the machine has 
demonstrated that the articles can be stacked 
much more rapidly without danger of spilling 
than they can in a similar machine of the me 
chanical type. 

It is to be understood that, while I have herein 
described and illustrated one preferred form of 
my invention, the invention is not limited to the 
precise construction as described above, but in 
cludes within its scope whatever changes fairly 
come within the spirit of the appended claims. 

I claim as my invention: 
1. A stacking machine of the class described 

articles traversing the conveyor So that an article, embodying: a trap adapted to receive and Sup 
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6 
port one of the articles to be stacked; an ele 
vator adapted to be raised and held in elevated 
position by a pressure fluid; a platform on said 
elevator below said trap; means for opening Said 
trap to release an article supported therein; valve 
means for releasing said pressure fluid thereby 
permitting downward movement of said elevator; 
means operable by an article received in Said trap 
for opening said valve means; and means asso 
ciated with said elevator for holding said valvc 
means open after said first mentioned valve 
opening means is disengaged by said article and 
until said elevator reaches a predetermined po 
Sition. 

2. A stacking machine of the class described 
embodying: a trap adapted to receive and Sup 
port one of the articles to be stacked; an elevator 
adapted to be raised and held in elevated position 
by a pressure fluid; a platform on said elevator 
below said trap; means for opening said trap to 
release an article supported therein; valve means 
for releasing said pressure fiuid thereby permit 
ting downward movement of said elevator; means 
operable by an article received in said trap for 
opening said valve means; means associated with 
said elevator for holding said valve leans Open 
after said first mentioned valve opening means 
is disengaged by said article and until Said elevator 
reaches a predetermined position; and neans for 
closing said valve means when said elevator has 
reached said predetermined position. 

3. A stacking maculine of the class describedi 
embodying: a trap adapted to receive and Support 
one of the articies to be stacked; an elevator 
adapted to be raised and held in elevated position 
by a pressure fiuid; a platform on said elevator 
below said trap; means for opening Said trap to 
release an article supported therein; valve means 
operable by an article received in said trap to 
release said pressure fluid thereby permitting 
downward novement of said elevator; neans aS 
sociated with said elevator for holding Said valve 
means open until said elevator reaches a prede 
termined position; means for closing said valve 
means when said elevator has reached said prede 
termined position; and hydraulic means for auto 
matically closing said trap when said valve means 
is closed. 

4. A stacking machine of the class described 
embodying: a trap adapted to receive and Sup 
port one of the articles to be stacked; conveyor 
means for intermittently delivering said articles 
into said trap; means for intermittently opening 
said trap to release an article Supported therein; 
an elevator adapted to be raised and held in ele 
vated positions by a preSSure fluid; a platform on 
said elevator below said trap adapted to inter 
mittently receive articles from said trap; valve 
means associated with said elevator for inter 
mittently releasing said pressure fluid to permit 
a predetermined downward movement of said 
elevator whereby the successive articles released 
from said trap are stacked one on top of the 
other; and automatic means operable by said 
elevator when it reaches the lower limit of its 
travel for applying fluid pressure to said elevator 
to raise the same, said last mentioned means 
including a switch actuated by said elevator and 
a pump controlled by said switch. 

5. A stacking machine of the class described 
embodying: a trap adapted to receive and sup 
port One of the articles to be stacked; means for 
intermittently delivering said articles into said 
trap; means for intermittently opening said trap 
to release an article supported therein; an ele 

vator adapted to be raised and held in elevated 
positions by a pressure fluid; a platform on said 
elevator below said trap adapted to intermit 
tently receive articles from said trap; valve 
In eans aSSOciated with Said elevator for intermit 
tently releasing said pressure fluid to permit a 
predetermined downward movement of Said ele 
vator whereby the successive articles released 
from Said trap are stacked one on top of the 
other; automatic means operable by said elevator 
When it reaches the lower limit of its travel for 
applying fluid pressure to said elevator to raise 
the Same; and means including an adjustable 
by-pass valve for by-passing said pressure fluid 
away from said elevator until said platform has 
been relieved of all of the weight of said stacked 
articles. 

6. A stacking machine of the class described 
embodying: a trap adapted to receive and sup 
port, one of the articles to be stacked; conveyor 
meang for intermittently delivering said articles 
into Said trap; means for intermittently open 
ing said trap to release an article supported 
therein; an elevator adapted to be raised and 
held in elevated position by a pressure fluid; a 
platform. On Said elevator below said trap adapt 
ed to intermittently receive articles from said 
trap; valve means associated with said elevator 
for intermittently releasing said pressure fluid 
to permit a predetermined downward movement 
Of said elevator whereby the Successive articles 
released from said trap are stacked one on top 
of the other; conveyor means situated at the 
lower limit of travel of said platform for remov 
ing a Stack of articles from said platform; auto 
matic means Operable by said elevator when it 
reaches the lower limit of its travel for applying 
fluid preSSure to Said elevator to raise the same; 
and means including a pressure actuated by 
pass valve for by-passing said pressure fluid away 
from Said elevator until the entire weight of said 
articles has been removed from said platform. 

7. A stacking machine of the class described 
embodying: a trap adapted to receive and sup 
port one of the articles to be stacked; means 
for intermittently delivering articles into said 
trap; means for Opening Said trap to release an 
article received therein; an elevator positioned 
below said trap for receiving released articles; 
means operated by a pressure fluid for raising 
Said elevator and holding same in a raised posi 
tion; means operable by each article received 
in said trap to release said pressure fluid and 
permit the initiation of downward movemsent in 
Said elevator; means associated with Said elle 
vator for controlling the release of said pressure 
fluid thereby stopping the downward movements 
of said elevator at predetermined points; means 
for delivering pressure fluid to said elevator to 
raise same; means operable by said elevator when 
it reaches the bottom of its travel to start said 
preSSure fluid delivering means; means including 
a pressure relief by-pass valve for by-passing 
said pressure fluid away from said elevator until 
Said articles have been entirely removed there 
from; and means for removing said articles from 
Said elevator. - 

8. A stacking machine of the class described 
embodying: a trap adapted to receive articles to 
be stacked; means actuated by a pressure fluid 
for holding said trap closed; means for inter 
mittently delivering articles to be stacked into 
said trap; an elevator positioned below said trap 
for intermittently receiving articles therefrom; 
means actuated by said pressure fluid for raising 
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said elevator and holding same in elevated po 
sition; and means actuated by an article received 
in said trap for releasing said pressure fluid 
thereby permitting said trap opening means to 
open said trap, releasing said article therefrom, 
and at the same time permitting downward move 
ment of said elevator. 

9. A stacking machine of the class described 
embodying: a trap adapted to receive articles 
to be stacked; means actuated by a pressure fluid 
for holding said trap closed; means for inter 
mittently delivering articles to be stacked into 
said trap; an elevator positioned below said trap 
for intermittently receiving articles therefrom; 
means actuated by said pressure fluid for raising 
said elevator and holding same in elevated posi 
tion; means actuated by an article received in 
said trap for releasing said pressure fluid there 
by permitting said trap opening means to open 
said trap, releasing said article therefrom and 
at the same time permitting downward nove 
ment of said elevator; and means associated with 
said elevator for controlling the release of said 
pressure fluid so as to stop the downward move 
inent of Said elevator and close said trap when 
said elevator reaches a predetermined position. 

10. A stacking machine of the class described 
embodying: a trap adapted to receive articles 
to be Stacked; a delivery conveyor for delivering 
articles into said trap; means actuated by a 
pressure fluid for holding said trap closed; means 
for opening said trap; an elevator positioned be 
low said trap for receiving articles therefrom; 
means actuated by said pressure fluid for raising 
Said elevator and holding same in elevated posi 
tion; a stop member associated with said delivery 
conveyor; means for Swinging said stop member 
into the path of articles on Said delivery con 
veyor; means actuated by said pressure fluid for 
retracting and holding said stop member out of 
the path of said articles; a pressure fluid System 
for delivering said pressure fluid to Said elevator 
raising and holding means, said stop retracting 
and holding means and Said trap closing and 
holding means; a valve in said pressure fluid 
system for maintaining pressure therein; and 
means actuated by an article received in said 
trap to open said valve and release the pressure 
in said pressure fluid system. 

11. A stacking machine of the class described 
embodying: a trap adapted to receive articles to 
be stacked; a delivery conveyor for delivering 
articles into said trap; means actuated by a 
pressure fluid for holding said trap closed; means 
for opening said trap; an elevator positioned be 
low said trap for receiving articles therefrom; 
means actuated by said pressure fluid for raising 
said elevator and holding same in elevated posi 
tion; a stop member associated with said de 
livery conveyor; means for Swinging said stop 
member into the path of articles on Said delivery 
conveyor; means actuated by said pressure fluid 
for retracting and holding said stop member Out 
of the path of said articles; a pressure fluid Sys 
tem for delivering said pressure fluid to Said ele 
vator raising and holding means, Said stop re 
tracting and holding means, and Said trap clos 
ing and holding means; a valve in Said pressure 
fluid system for maintaining pressure therein; 
means actuated by an article received in Said 
trap to open said valve and release the pressure. 
in said pressure fluid System; and means aSSO 
ciated with said elevator for successively hold 
ing said valve open until said elevator reaches 
predetermined points. 

7 
2. A Stacking machine of the class described 

embodying: a trap adapted to receive articles to 
be Stacked; a delivery conveyor for delivering 
articles into Said trap; means actuated by a 
pressure fluid for holding said trap closed; means 
for Opening Said trap; an elevator positioned be 
low said trap for receiving articles therefrom; 
means actuated by Said pressure fiuid for raising 
Said elevator and holding Same in elevated posi 
tion; a stop member associated with said de 
livery conveyor; means for Swinging said stop 
member into the path of articles on said delivery 
conveyor; means actuated by Said pressure fluid 
for retracting and holding said stop member out 
of the path of said articles; a pressure fluid sys 
tem for delivering Said pressure fiulid to Said ele 
vator raising and holding means, Said stop re 
tracting and holding means, and Said trap clos 
ing and holding means; a valve in said pressure 
fluid system for maintaining pressure therein; 
means actuated by an article received in said 
trap to open said valve and release the pressure 
in said pressure fluid System; means associated 
with Said elevator for successively holding said 
valve open until said elevator reaches predeter 
mined points; and means for closing said valve 
when said elevator reaches each of said predeter 
mined points, thereby restoring the pressure in 
said pressure system so as to stop said elevator, 
close said trap, and retract said stop. 

13. A stacking machine of the class described 
embodying: a trap adapted to receive articles to 
be stacked; a delivery conveyor for delivering 
articles into said trap; means actuated by a 
pressure fluid for holding Said trap closed; means 
for opening said trap; an elevator positioned 
below said trap for receiving articles therefron; 
means actuated by said pressure fuid for raising 
Said elevator and holding same in elevated posi 
tion; a stop member associated with Said de 
livery conveyor; means for Swinging Said stop 
member into the path of articles on said delivery 
conveyor; means actuated by said pressure fluid 
for retracting and holding said stop member out 
of the path of said articles; a pressure fluid sys 
tem for delivering said pressure fluid to said ele 
vator raising and holding means, Said stop re 
tracting and holding means, and said trap clos 
ing and holding means; a valve in said pressure 
fluid System for maintaining pressure therein; 
means actuated by an article received in said 
trap to open said valve and release the pressure 
in Said pressure fluid System; means associated 
with said elevator for successively holding said 
valve open until said elevator reaches predeter 
mined points; means for closing said valve when 
said elevator reaches each of said predeter 
mined points, thereby restoring the pressure in 
said pressure system so as to stop said elevator, 
close said trap, and retract said stop; a pump for 
supplying pressure fluid to said pressure fluid 
System; Switch means actuated by said elevator 
at the bottom of its travel to start said pump 
for raising said elevator; and means actuated by 
said elevator as it approaches said trap to open 
said pump Switch. 

14. A machine for stacking articles embodying: 
a trap adapted to receive one of said articles; 
hydraulic means for actuating Said trap; an elle 
vator below said trap adapted to receive articles 
released from said trap; hydraulic means for rais 
ing said elevator and intermittently lowering 
same; and valve means actuated by an article re 
ceived in said trap for simultaneously controlling 
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both of said hydraulic means during the intermit 
tent downward movement of said elevator. 

15. A machine for stacking articles embodying: 
a trap adapted to receive one of said articles; 
conveyor means for delivering articles into Said 
trap; hydraulic means for actuating Said trap; an 
elevator below said trap adapted to receive arti 
cles released therefrom; hydraulic means for rais 
ing said elevator and intermittently lowering 
same; valve means for controlling said elevator; 
means for diriVing Said conveyor; a SWitch for COn 
trolling said conveyor driving means; means ac 
tuated by an article in Said trap for biasing said 
switch; and means in said conveyor adapted to 
be engaged by an article therein for COOperating 
with said Switch biasing means to open said 
Switch when it is in a biased position. 

16. In a machine for stacking articles: a trap; 
means for actuating Said trap; an elevator below 
said trap adapted to receive articles released 
therefrom; a conveyor for delivering articles into 
said trap; means for driving said conveyor; Switch 
means for stopping Said conveyor driving means; 
and means for actuating Said Switch means Com 
prising a member in said trap adapted to be 
actuated by an article in Said trap and another 
member in said conveyor adapted to be actuated 
by an article in said conveyor for cooperating to 
open said Switch when both of Said members are 
engaged. 

17. A machine for stacking articles embodying: 
a trap adapted to receive one of said articles; hy 
draulic means for actuating Said trap; an elle 
vator below said trap adapted to receive articles 
released therefrom; hydraulic means for raising 
said elevator and intermittently lowering same; 
and valve means actuated by an article received 
in said trap for simultaneously controlling both of 
said hydraulic means whereby said trap is opened 
with each predetermined downward movement of 
Said elevator so as to deposit said article from 
said trap onto said elevator. 

18. A machine for stacking articles embodying: 
a trap adapted to receive one of Said articles; hy 
draulic means for actuating said trap; an elevator 
below said trap adapted to receive articles released 
therefrom: hydraulic means for raising Said elle 
vator and intermittently lowering Same; and 
valve means actuated by an article received in 
said trap for simultaneously controlling both of 
said hydraulic means whereby Said trap is opened 
with each predetermined downward movement of 
said elevator and is closed during the upward 
movement of said elevator. 

9. A stacking machine of the class described 
embodying: a trap adapted to receive and Support 
one of the articles to be stacked; an elevator 

2,005,908 
adapted to be raised and held in elevated position 
by a pressure fluid; a platform on said elevator 
below said trap; means for opening said trap to 
release an article received therein; valve means 
operable by an article received in said trap to re 
lease a predetermined amount of said pressure 
fluid thereby permitting a predetermined down 
Ward movement of said elevator; conveyor means 
situated at the lower limit of travel of said plat 
form for removing a stack of articles from said 
platform; automatic means operable by said elle 
vator when it reaches the lower limit of its travel 
for applying fluid pressure to Said elevator to 
raise the same; and means including a pressure 
actuated by-pass valve for by-passing said pres 
Sure fluid away from Said elevator until the entire 
Weight of said articles has been removed from 
Said platform. 

20. A stacking machine of the class described 
embodying: a trap adapted to receive and sup 
port one of the articles to be stacked; an elevator 
adapted to be raised and held in elevated position 
by a pressure fluid; a platform on said elevator 
beioW said trap; means for opening said trap to 
release an article received therein; valve means 
operable by an article received in said trap to 
release a predetermined amount of said pressure 
fluid thereby permitting a predetermined down 
Ward movement of said elevator; conveyor means 
situated at the lower limit of travel of said plat 
form for removing a stack of articles from said 
platform; automatic means operable by Said elle 
vator when it reaches the lower limit of its travel 
for applying fiuid pressure to said elevator to raise 
the same; and means for limiting the elevator 
lifting force of Said pressure fluid so that it is 
less than the combined weight of said elevator 
and any portion of the weight of said stack, 
Whereby said elevator will not be raised until the 
Stack of articles has been completely removed 
from saidi platform. 

21. A stacking machine of the class described 
embodying: a trap adapted to receive and sup 
port One of the articles to be stacked; an elevator 
adapted to be raised and held in elevated position 
by a pressure fuid; a platform on said elevator 
below said trap; means for normally holding said 
trap closed; means for intermittently releasing 
Said holding means; yieldable means for auto 
matically opening said trap to release an article 
Supported therein upon release of said holding 
means; and valve means operable by an article 
received in Said trap to release a predetermined 
amount of said pressure fluid, thereby permitting 
a predetermined downward movement of Said 
elevator. 
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