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PATENT office 
ENOS DONNELLY, OF HUNTINGTON, *WEST. VIRGINIA 

AUTOMATIC SHTET STACKER 
Application filed October 31, 1928. Serial No. 816,247. 

The present invention relates to automatic 
sheet stackers, designed particularly for use 
in the sheet metal industry where sheets of 
material are to be moved from one stack to 

5 another, or in feeding sheets from a stack 
to the rolling mill or the like and removing 
the sheets from the mill and stacking the 
Sae. 
One of the important objects of the inven 

10 tion is to provide an apparatus of this char 
acter embodying means for engaging the 
uppermost sheet of the stack and lifting, 
swinging and lowering the same while main 
tained in a horizontal position, the position 

15 of the sheet when lowered, being parallel to 
its original position, the mechanism provided 
for accomplishing such movement of the sheet 
being automatic in its operation. 
A further important object of the inven 

20 tion is to provide, a set of vacuum cup sheet 
metal gripping members adapted upon en 
gagement with the sheet for lifting and mov 
ing the same together with means for auto 
matically releasing: the sheet upon a pre 
determined movement of the apparatus. 

... Another important object is to provide a 
stacker arm mounted for vertical and hori 
zontal swinging movement and providing 
said arm and said control means for the 
vacuum cup with an automatic adjusting 
apparatus whereby to automatically adjust 
the extent of vertical movement of the arm 
as well as the interval between each releasing 
action of the cup in accordance with the in 
crease or decrease of the stack of sheet ma 
terial. a . 
A further important object of the inven 

tion is to provide an apparatus of this char 
acter arranged for operation by fluid pres 
Se, 
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Other objects and advantages reside in the 
special construction, combination and ar 
rangement of the various elements forming 
the invention as more fully hereinafter de 
scribed and claimed, reference being had to the accompanying drawings forming Part 
hereof, wherein like numerals refer to like 
parts throughout, and in which: 

50 Figure 1 is a view in side elevation of the 

a line. 4-4 of Figure 3, 

apparatus in assembled, position, and with 
parts broken away and in section, 
Figure 2 is a top plan view of the stacker 

arm, and associated mechanism, 
Figure 8 is a vertical transverse sectional 

yiew through the vacuum cup supporting 
frame, taken substantially along a line 3-3 
of Figure 1. 

Figure 4 is a fragmentary longitudinal sec 
tional view thereof taken substantially along 

55 

50 

Figure 5 is a vertical sectional view through 
one of the vacuum cups, 

Figure 6 is a sectional view through the 
stacker arm showing the gear provided for 
retaining the sheet in parallel position during 
Swinging of the arm, . 

Figure 7 is a fragmentary detail of one 
of the hangers for the vacuum cup, 

Figure 8 is a transverse sectional view 
through one of the control valves, taken sub 
stantially along a line 8-8 of Figure 2, . 

Figure 9 is a longitudinal sectional view 
through the valve, taken along a line 9-9 of 
Figure 8, 
Figure 10 is a detail of the pivoted arm 

actuating one of the valves through the ver 
tical movement of the stacker arm, 

Figure 11 is a detail of the pawl and ratchet 
mechanism for the vertical adjusting screw 
for controlling the extent of vertical move 
ment of the stacker arm, 

Figure 12 is a fragmentary elevational 
view, with parts broken away and shown in 
section, of the vertical adjusting screw and 
pivoted valve control lever carried thereby, 
Figure 13 is a detail of the stop member 

associated with the vacuum cup release con 
trol mechanism, a 

Figure 14 is a detail of the control member 
associated with the vacuum cup release mech 
anism, 

Figure 15 is a plan view of the automatic 
adjusting mechanism for the vacuum cup re 
lease means, 

Figure 16 is a sectional view through one 
of the socket wheels thereof, taken along a 
line 16-16 of Figure 15, and 

Figure 17 is a vertical sectional view 
through the automatic adjusting, mechanism 

in 
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for the releasing of the vacuum cup, taken 
along a line 17-17 of Figure 15. 

Referring now to the drawings in detail, 
for the purpose of illustration the invention 
is shown mounted in operative position for 
removing a sheet of material, such as sheet 
metal, from one stack to another, although it 
is to be understood that the apparatus is 
equally well adapted for, use in connection 
with coal rolling mills for feeding the sheets 
of metal from the stack to the mill and for 
removing the sheets from the mill and stack 
ing the same. 
The apparatus in its present embodiment 

includes a frame 5 within which is journalled 
a vertically disposed shaft 6 having a bore of 
square shape in cross section extending there 
through and within which is slidably mount 
ed a square shaped standard 7. To the upper 
end of the standard 7 is attached a tubular 
horizontal arm 8 to the outer end of which is 
attached a clamping member 9 providing 
means for suspending a substantially rec 
tangular shaped vacuum cup supporting 
frame 10. 
The frame 10 is horizontally disposed as 

clearly illustrated in Figure 1 of the draw 
ings and is provided with a plurality of rock 

30 
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shafts 11 extending transversely of the frame 
upon each of which is secured a plurality of 
laterally extending arms 12 with cables 13 at 
tached at their outer ends and secured to 
vacuum cup releasing levers 14 arranged ad 
jacent the edges of a series of vacuum cups 
15, of a construction well known in the art, said cups being suspended from the frame 10 
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45 
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by vertical rod 16. By forcing the center 
of the cups downwardly by the downward 
movement of the frame 10, the cups will be 
flattened out upon the surface of the sheet 
of material. Accordingly by releasing the 
cables 13 of any upward pull and allowing the 
cups to return to their normal position upon 
the upward movement of the frame, a vac 
uum will be created at the under side of the 
cup causing the edges thereof to grip the 
material for lifting the same. The releas 
ing of the cup will be accomplished by raising 
the frame 10 while retaining the cup in a 
flattened condition by the proper manipula 
tion of the cable 13. The vacuum cup 15 may be adjusted verti 
cally with respect to the frame by means of 

55 
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socket 17 carried by the frame and through 
which the upper ends of the rod 16 are slid 
ably inserted and retained in position therein 
by set screws 18. - 
The rock shafts 11 are connected for uni. 

form movement by a longitudinally extend 
ing tie rod 19 connected to the shafts through 
levers 20, said tie rod being provided with 
an upwardly extending arm 21 to the upper 
end of which is secured the outer end of a 
stem 22 inserted through one end of a cylin 
der 23 carried by the frame, and with its in 
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ner end attached to a piston 24 operatively 
arranged within said cylinder. 
The piston 24 is operated by a fluid pres: 

sure, preferably compressed air, admitted 
into the opposite end to the cylinder 23 
through air hose 26 extending through the 
tubular arm 8 and extending to a control. 
valve 27. This control valve is of a two-way 
construction so, as to alternately admit air 
into the opposite end of the cylinder for re 
ciprocally actuating the piston. w 
Upon the movement of the piston in one 

direction the tie rod 19 is actuated so as to 
partially rotate each of the rock shafts 11 
and through their connection with the vacu 
um cup releasing levers 14 to break the vac 
uum and permit disengagement of the cup 

70 
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from the sheet of material, indicated at 28 
in Figure 1 of the drawings. The movement 
of the piston in the opposite direction per 
mits a return of the cups to their normal po 
sition for gripping the sheet of material and 
hoist the same upon the vertical movement of 
the standard 7 in a manner to be presently ex 
plained. . . 

In order that the sheet may be moved from 
one position to another, in parallel relation, 
the upper portion of the frame 10 is pro 
vided with a bevel gear 29 rotatably mounted 
on a hanger 30 depending from the clamp 9 
and from which gear the frame 10 issuspend 
ed. The bevel gear 29 is operated through 
a pinion gear 31 attached to a shaft 32 jour 
inaled in bearing brackets 33 carried by the 
arm, said shaft being disposed parallel 
thereto. w . - , 

: The inner end of the shaft 32 is connected 
to a vertically disposed telescoping shaft 
section 34through a universal coupling 35, the 
lower portion of the telescoping shaft section 
indicated at 36 being journaled in the frame 
5 and is provided at its lower end with a pin 
ion gear 37 operable through a gear 38 formed 
on the shaft 6. The upper member of the telescoping shaft 
section 34 is slidably disposed in a guide 
bracket 89. It will be apparent from the 
foregoing that the rotary movement of the 
shaft 6 for swinging the arm 8 will be trans 
mitted to the frame 10 so as to rotate the 
frame in a direction opposite from the Swing 
ing movement of the arm and thus maintain 
the same in parallel relation with respect to 
the sheets of material to be stacked. At the 
Same time the telescoping sections of the shaft 
permits: the gears to be maintained in con 
stant engagement during the vertical move 
ment of the arm. . . 
The lower end of the standard 7 is attached 

to the outer end of a vertically disposed pis 
ton rod 40 extending through one end of a cylinder 41 and having a piston 42 attached 
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at its lower end and operatively arranged in 
Said cylinder. Air hose or pipes 43 and 44 . . 

30 are connected respectively at the upper and 
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lower ends of the cylinder and extend to a . 
control valve 45 to which a feed pipe 46 is 
attached and connected with a suitable supply of air under pressure (not shown). 
This control valve 45, like the control valve 

27, is adapted to alternately feed air into the 
opposite end of the cylinder for reciprocally 
actuating the piston 42 and thus raise and 
lower the frame 10 through the standard and 
arm 7 and 8 respectively. 

. An arm 47 extends radially from one side 
of the shaft 6 to the outer end of which is 
pivotally attached the outer end of a piston 
l'od 48 extending through one end of a cylin 
der 49 and with its opposite end attached to 
a piston 50 operatively arranged within said 
cylinder. - 
The end of the cylinder 49, remote from the 

alm 47, is pivotally mounted upon a pair of 
trunnions 51 supported on a bracket 52 at 
tached to the frame 5. The cylinder 49 is horizontally disposed, as clearly illustrated in 

25 
55. 

3. 
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50 

Figures 1 and 2 of the drawings and is also 
connected at its opposite ends with air hose 
58 and 54 communicating with a control valve 
This control valve 55 is likewise adapted 

to alternately admit compressed air into the 
opposite ends of the cylinder 49 for recipro 
cally actuating the piston 50 therein and thus 
to rock the shaft 6 through the connection of 
the piston with the arm 47. In this manner 
provision is made for the forward and back 
Ward Swinging of the arm 8 in a horizontal 
plane. 
The construction of the control valves 27, 

45 and 55 is illustrated in detail in Figures 
Each of the valves 8 and 9 of the drawings. 

include a cylindrical casing 56 having a con 
nection 57 at one end for attaching a feed pipe 
extending to a suitable source of air under 
pressure. 
A rotor 58 is operatively mounted within 

the casing having a stem 59 extending out 
wardly through the cover plate 60 of the cas 
ing disposed at the end thereof opposite from 
the connection 57. 
The end of the rotor adjacent the air intake 

connection 57, is formed with a central bore 
61 communicating with said connection, said 
bore terminating within the rotor in a pair of oppositely extending air passages 62. 
The air passages 62 extend laterally through 

5 3. 

O 

5 

the walls of the rotor, and are adapted to com 
municate selectively with connections 63 and 
64 formed in the walls of the casing at angles 
of ninety degrees with respect to each other 
and to which the air hose leading to the oppo 
site ends of the cylinders are respectively 
attached. : 
At diametrically opposite sides of the rotor 

58 is a pair of longitudinally extending 
grooves 65 terminating at one end in a circum 
ferentially extending groove 66, each of said 
circumferential grooves extending only part 
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way about the surface of the rotor. An ex 
haust port 67 is formed in the casing 56 in a 
position for communicating with the respec 
tive grooves 66 upon a predetermined posi 
tioning of the rotor and when either of the 
grooves 65 are in a position for communica 
tion with either of the connections 63 or 64. 
As will be clearly observed from an inspec 

tion of Figure 8 of the drawings, the grooves 
65 are arranged in position upon the rotor at 
angles of ninety degrees with respect to the 
lateral passages 62 so that when one of the 
lateral passages is in communication with 
one of the connections 63 or 64, one of the 
grooves 65 will be in communication with 
the other of said connections. 
Thus when one air hose of the respective 

cylinders is in communication with the feed 
pipe connection 57, the other air hose is in 
communication with the exhaust or discharge 
port 67 so that the air from the discharge end 
of the piston will be permitted to discharge 
into the atmosphere. 
To the stem 59 of the control valves 27 and 

55 is attached a ratchet 68, the ratchet 68 of 
the valve 55 being operatively engaged by a 
pawl 69 operated through a lever 70 pivotally 
attached intermediate its ends at 71 to a por 
tion of the frame 5 and with the end of the 
lever remote from the pawl terminating ad 
jacent the standard 7 for engagement by a 
stop 72 adjustably carried on the standard 
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for actuating the lever upon the upward 
movement thereof. - 

It will be observed from an inspection of 
Figure 1 of the drawing that the ratchet 6S 
is of a saw toothed construction whereby to 
provide for a quarter revolution of the rotor 
58 of the valve upon each upward movement 
of the standard 7. 
Accordingly each time the standard is 

raised the piston 50 in the cylinder 49 is actu 
ated for swinging the arm in either a forward 
or reversed direction, as the case may be. 
The control valve 45 for controlling the ver 

tical movement of the standard 7 has the sten 
of its rotor provided with an arm 73, illus 
trated in detail in Figure 10 of the drawing, 
which extends transversely of the valve cas 
ing with its ends protruding at opposite sides 
thereof. 
The stem 59 of the valve rotor is inserted 

in a slotted opening 74 of the arm to permit 
transverse sliding movement of the arm and 
is urged in one transverse direction by a 
spring 75 interposed in the slotted opening 
between the end thereof and said stem. 
As illustrated in Figure 1 of the drawings, 

the arm 73 extends in a generally vertical di 
rection with its upper end disposed in the 

100 
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path of movement of the arm 47 of the gear 6. 
Accordingly during the movement of the arm 
47, the same will engage the upper end of the 
arm 78 so as to actuate the valve and moving 



4 

the rotor thereof in one position for admitting 
air to one end of the cylinder 41. . 
At the ccmpletion of the movement of the 

arm 47, for effecting a swinging movement of 
the stacker arm 8 from one of its extreme posi 
tions to the other, the arm 47 rides over the 
end of the arm 73 and the latter arm is then 
returned to its original position by a spring 
76. Through this action the valve is then 

10 
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returned to its original position for admitting 
the air into the opposite end of the cylinder 
41 whereby to actuate the piston 42 and alter 
nately raise and lower the standard 7. 

In order to regulate the extent of vertical 
movement of the stacker arm, in accordance 
with an increase or decrease in the size of the 
stack of the sheets, an automatic adjusting 
mechanism is provided for liniting such ver 
tical movement of the stacker arm by actuat 

20 

25 

ing the valve 
tervals. 
This adjusting mechanism comprises a ver 

tically disposed screw 77 having its upper and 
lower ends reversedly threaded, as clearly ill 
lustrated in Figure 12 of the drawing and 
upon the lower end of which is threaded a 

at greater or more frequent in 

block 78 and with a similar block 79 threaded 

30 
on the upper portion thereof, the blocks thus 
being adapted for opposite vertical movement 
upon the rotation of the screw. 
One end of each of the blocks is provided 

with a vertical opening through which a 
guide 80-is inserted permitting vertical slid 
ing movement of the block on the guide, the 
guide serving to prevent rotary movement of 
the block during the rotation of the screw. Atrip 81 is pivotally attached to the upper 
block 79 and to which is attached one end of a 

40 

45 

cable 82 extending upwardly over a pulley 83 
carried at the lower end of the arm 73 and ex 
tending downwardly with its opposite end at 
tached to the lowermost block 78. r 
At the upper. end of the screw 77 is ar 

ranged a ratchet wheel 84 with which a pawl 
85 is operatively engaged and slidably mount 
ed in a guide 86 secured to the frame by a 
bracket.87 and with one end arranged in the 

50 

55. 
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path of movement of the upper end of the 
arm 73 as clearly illustrated in Figure 10 of 
the drawings. 
Accordingly upon each movement of the 

arm 73 in a direction toward the pawl, the 
ratchet wheel 84 associated therewith will be 
actuated for rotating the screw 77 and effect 
ing an adjustment of the blocks 78 and 79 
thereon. . . 
The trip 81 is disposed in the path of move 

ment of the stop 72 and adapted for engage 
ment by said stop upon its downward move 
ment. Accordingly upon each downward 
movement of the standard 7 the trip 81 is 
moved downwardly and through its engage 
ment with the lower end of the arm 73 oper 
ates to return said arm to its original position 
after being released from the arm 47. 

1761,881 

The cable 82 is always maintained in a taut 
condition through the opposite movement of 
the blocks 78 and 79 upon the screw and it 
will be apparent that as the block 79 is ad 
justed upwardly upon the screw the interval . 
of engagement of the trip by the stop 72 is re 
duced to effect an earlier return of the arm 3. 
The sliding connection of the arm upon the 

valve permits a disengagement of the arm 
from the upper horizontal swinging arm 47. 
A mechanism is also provided for control 

ling the releasing action of the vacuum cup 15 
through the actuation of the control valve 27 
and adapted for adjustment so as to time the 
releasing action of the cup in accordance 
with the adjustment in the extent of vertical 
movement of the stacker arm. This control 
valve 27 also has its stem provided with a 
ratchet wheel 88, with which a pawl 89 is op 
eratively engaged and extends vertically of 
the frame with its upper end formed into a 
screw 90. A threaded rod91 is disposed parallel with 
the screw. 90 with its lowe, end rigidly set 
cured to the frame 5. Sprocket wheels 92. 
and 93 are threaded on the screw 90 and rod 
91 respectively for vertical adjustment, each 
of said sprocket wheels having their under 
side formed with a hub 94 fitted within a 
sleeve 95 and arranged to permit relative ro 
tary movement between the hub and the 
sleeve. 
The sleeve is retained in position upon the 

hub by a collar 96 secured to the hub by a set 
screw 97. Trunnions 98 extend from dia 
metrically opposite sides of the sleeve 95 and 

allel frame members 99 disposed at opposite 
sides of the sleeve. 
A ring member 100 is formed at the end 

of the frame members 99 remote from the 
pawl 89 and is disposed horizontally so as to 
permit the free vertical movement of the 
standard 7 therethrough. A pair of lugs 
101 are disposed at diametrically opposite 
sides at the inner periphery of the ring and 

5 

80 

85 

90. 
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are pivotally carried in a pair of spaced par- . . 

are adapted for engagement by a pair of pro 
jections 102 formed at diametrically opposite 
sides of a stop 103 secured to the standard 
above the frame 5. 
The projections 102 are adapted to pass 

freely through the ring during the vertical 
movement of the standard when the stacker 
arm 8 has been swung in one direction and 
are adapted for engagement with the lugs 

5. 

12C 
101 of the ring during such vertical move 
ment when the stacker arm has been swung 
into its operative position. - 
Upon the engagement of the lugs 101 by 

said projections of the stop the frame com 
posed of the parallel members 99 will be piv 
otally actuated through its mounting on the 
rod 99 by the trunnion so as to actuate the 
pawl 89. . 
Each movement of the pawl 89 serves to 

" : 

130 
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reverse the position of the control valve 27 . 
whereby, to control the engaging or releas 
ling movement of the vacuum cup. 
In order to regulate the interval between 

fhe reversing action of the cylinder control 
in the vacuum cup in accordance with the 
variation in the extent of vertical movement 

O 

15 

of this standard, provision is made for verti 
cally adjusting the sprocket wheels 92 where 
by to adjust the ring 100 with respect to the 
stop 103. 
For this purpose a bell crank lever 104 is 

pivoted upon a bracket 105 carried by the 
sleeve associated with the sprocket wheel 93 
and to which lever is operatively attached a 
pawl 106 engageable with a set of ratchet. 
teeth, 107 formed on the upper face of the 
sprocket wheel 93. 

20 

25 
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A chain 108 operatively connects the 
sprocket wheels 92 and 93 for uniform rota: 
tion upon the threaded portion of the pawl 
89 and rod 91. The bell crank lever 104 is 
enclosed with one end in the path of move 
ment of the stop 103 so that upon the comple 
tion of each vertical movement of the stop the 
sprocket wheels 92 and 93 will be actuated. 
An adjustable stop 109 is carried by one. 

of the sleeves 95 for engaging the under side 
of the pivoted frame 99 whereby to limit the 
downward movement of the end of the frame 
disposed adjacent the pawl 89. The pawl 89. 
is also slidably extended through a guide 110 

35 

to insure the engagement thereof with its 
associated ratchet wheel. 

It is to be understood that the stop 108 is 
positioned upon the standard. So that the projections 102 of the stop will engage the 
iugs 101 of the pivoted frame for reversing the position of the controlyalve 27 only upon 
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each complete forward and backwardsWing 
ing movement of the stacker arm so that the vacuum cup will be released from the sheet of 
material only when the arm has been swung 
into position upon the sheets which are being 
stacked, or in such a position where it is de 
sired to release the sheets. . . . It will be apparent from the foregoing that 
by initially positioning the rotors of the re 
spective valves in the proper manner with 
respect to the compressed air feed pipe ext 
tending to the opposite ends of the associated 
cylinders that the stacker arms will pick up 
the sheets of material singly, hoist, the same 
and swing the sheets into a predetermined 
osition whereupon the sheets are released 
rom the vacuum cup and the arm is returned 

to its original position and lowered for re 
peating the operation. , 

60 

9. 

It is obvious that my invention is suscepti 
ble to various changes and modifications in 
construction without departing from the 
spirit of the invention or the scope of the 
appended claims, and I accordingly claim all 

forms of the device to which I am gri 
titled. . 

5 
Having thus described my invention, what 

I claim as new is: 
1. A 'stacker comprising a rotatable stand 

ard mounted for vertical sliding movement, 
a horizontal stacker arm at the upper end of 
the standard, independent fluid pressure 
operating means for the standard and the 
arm arranged to reversibly actuate the same 
in their respective movements and automatic 
control means for said operating means pro 
viding for the movement of the standard and 
the arm in predetermined timed relation, and 
operable through the movement of said 
standards. w 

2. A stacker comprising a vertically and 
horizontally movable stacker arm, independ 
ent fluid pressure operating means for the 
arm arranged to reciprocally actuate the 
same in its respective movements and auto 
matic control means for said operating means 
providing for the various movements of the 
arm in predetermined timed relation, and 
operable through the movement of said arm, 
said operating means comprising cylinders 
having pressure operated pistons arranged 
therein and means operatively connecting the 
same with the arm for the simultaneous verti 
cal and horizontal movement thereof. 

3. A stacker comprising a rotatable stand 
ard mounted for vertical sliding movement, 
a horizontal stacker arm at the upper end of 
the standard, work gripping elements car 
ried at the outer end of the arm, means car 
ried by the arm for releasing said gripping 
means from the work, independent fluid pres 
Sure operating means for the standard, for 
said arm and for said releasing means ar 
rahged to actuate the same in a predeter 
mined timed relation and automatic control 
means for said operating means, said control 
means being operatively associated with the 
arm and responsive to a predetermined move 
ment of the arm. 
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4. A stacker comprising a vertically and 
horizontally movable stacker arm, work grip 
ping elements carried at the outer end there 
of, means, carried by the arm for releasing 
said gripping means from the work,independ 
ent fluid pressure operating means for the 
arm and said releasing means arranged to ac 
tuate the same in a predetermined timed re 
lation and automatic control means for said 
operating means, and operable through the 
movement of the arm, said operating means 
for said arm and said work releasing means 
comprising cylinders having pressure opera 
ted pistons arranged therein, said arm oper 
ating means being operatively connected with 
the arm for the simultaneous vertical and 
horizontal movement thereof. 5. A stacker comprising a vertically, and 
horizontally movable stacker arm, work en 
gaging means carried by said arm, work re 
leasing means carried by the arm and 
operatively connected with the engaging 

O 
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6 
means, fluid pressure operated means for 
the arm, automatic control means for said 
operating means operable to reverse the 
operation thereof, means carried by the arm, 
operable through a predetermined movement 
thereof for actuating said control means and 
means for maintaining the work engaging 
means in a parallel position with the stacked 
work during the movement of the arm. 

6. A stacker comprising a vertically and 
horizontally movable stacker arm, work en 
gaging means carried by said arm, work 
releasing means carried by the arm and op 
eratively connected with the engaging means, 

15 fluid pressure operating means for the arm 
and said work releasing means, automatic 
control means for said operating means and 
operable through a predetermined vertical 
movement of the arm and means for main 

to taining the work engaging means in a parallel 
position with the stacked work during the 
movement of the arm, said paralleling means 

10 

comprising a gear operable through the hori 
zontal swinging movement of the arm, a gear 

25 carried by said work engaging means and a 
flexible shaft carried by the arm having 
pinion gears at each end operatively con 
nected with said first named gears. 

7. A stacker comprising a vertically and 
- 20 horizontally movable stacker arm, inde 

pendent fluid pressure operating means for 
actuating the arm in its respective movement, 
automatic control means, for said operating 
means adapted to reverse the operation there 

33 of at predetermined intervals and automatic 
means for decreasing the interval of the 
reversing movement of the vertical operating 
means-with-eaeh complete movement of the 
arm. ... - 

40 
horizontally mgyable stacker arm, inde 
pendent fluid pressure operating means for 
actuating the arm in its respective movement, 
automatic control means for said operating 
of at predetermined intervals and automatic 
means for decreasing the interval of the re 
versing movement of the vertical-operating 
means when the arm reaches its predeter 

50 mined position during its horizontal move 
ment and operable by each successive vertical 
movement of the arm. 

9. A stacker comprising a vertically and 
horizontally movable stacker arm, inde 

55 pendent fluid pressure operating means for 
actuating the armin its respective movement, 
automatic control means for said operating. 
means adapted to reverse the operation there 
of at predetermined intervals, work engag 
ing vacuum cups carried by the arm, releasing 
means for the cups, automatic control means 
for said operating means. and said vacuum 
cup releasing means, said control means for 

60 

the operating, means being adapted to re. 
65 verse the operation thereof at predetermined 

means adapted to reverse the operation there 

8. A stacker comprising a vertically and 

means adapted to reverse the operation there 
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intervals and automatic means for decreasing 
the interval of the reversing movement of the 
vertical operating means and in the operation' . 
of said releasing means. . . . . . 

10. A stacker comprising a vertically and 
horizontally movable stacker arm, inde 
pendent fluid pressure operating means for 
actuating the arm in its respective movement, 
automatic control means for said operating 

70 

a 75 of at predetermined intervals, work engag 
ing vacuum cups carried by the arm, releasing 
means for the cup, automatic control means 
for said operating means and said vacuum 
cup releasing means, said control means for. 
the operating means being adapted to re 
verse the operation thereof at predetermined . 
intervals and independent means for auto 
matically decreasing the interval of the re 
versing movement of the vertical operating 
means and for the operation of said releasing 
means. - . . . . . . . 

11. A stacker comprising a vertically and 
horizontally movable stacker arm, independ 
ent fluid pressure operating means for ac 
tuating the arm in its respective movement, 
automatic control means for said operating 
means adapted to reverse the operation there 
of at predetermined intervals, work engag 
ing vacuum cups carried by the arm, releas 
ing means for the cup, automatic control 
means for said operating means and said 
vacuum cup releasing means, said control 
means for the operating means being adapted 
to reverse the operation thereof at predeter- 100 

80 

85 

90 

95 

mined intervals and independent means for 
automatically decreasing the interval of the 
'reversing movement of the vertical operating 
means and for the operation of said releasing 
means, said last named automatic means be-, 105 
ing operable uniformly by successive vertical 
movement of the arm when the arm reaches 
a predetermined position during its horizon 
tal movement. . 

12. A stacker comprising a vertically and 110 
horizontally movable stacker arm, independ 
ent fluid pressure operating means for ac 
tuating the arm in its respective movement, 
automatic control means for said operating , 
means adapted to reverse the operation there- 15 
of at predetermined intervals, work engag 
ing vacuum cups carried by the arm, releas-, 
ing means for the cup, automatic control 
means for said operating means and said 
vacuum cup releasing means, said control. 120 
means for the operating means being adapted 
to reverse the operation thereof at predeter 
mined intervals and independent means for 
automatically decreasing the interval of the 
reversing movement of the vertical operating 125 
means and for the operation of said releasing 
means, said last named automatic means be 
ing operable uniformly by successive ver 
tical movement of the arm when the arm 
reaches a predetermined position during its - 130. 



O 

15 

20 
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horizontal movement, and operating means 
carried by the arm for said last named auto 
matic means and adapted to uniformly ac 
tuate the same upon the vertical movement of 
the arm in one direction. 

13. A stacker comprising a vertically and 
horizontally movable stacker arm, reversible 
fluid pressure operating means for the arm, 
automatic control means for said operating 
means adapted to reverse the operation there 
of at predetermined intervals, work engaging 
vacuum cups carried by the arm, releasing 
means for the cups, automatic control means 
for said operating means and vacuum cup 
releasing means, independent means for 
automatically decreasing the intervals in re 
versing movement of the vertical operating 
means and for the operation of said releasing 
means, said automatic control means com 
prising fluid pressure control valves com 
municating with the operating means for 
reversing the movement thereof, actuating 
means for the valves and operating means 
carried by the arm engageable with said valve 

25. 

30 

35 

40 

50 

55 

60 

actuating means and arranged for operating 
the valves upon a predetermined movement 
of the arm. 

14. A stacker comprising a vertically and 
horizontally movable stacker arm, reversible 
fluid pressure operating means for the arm, 
automatic control means for said operating 
means adapted to reverse the operation there 
of at predetermined intervals, work engag 
ing vacuum cups carried by the arm, releas 
ing means for the cups, automatic control 
means for said operating means and vacuum 
cup releasing means, independent means for 
automatically decreasing the intervals in re 
versing movement of the vertical operating 
means and for the operation of said releasing 
means, said automatic control means com 
prising fluid pressure control valves com 
municating with the operating means for 
reversing the movement thereof, actuating 
means for the valve and operating means 
carried by the arm engageable with said 
valve actuating means and arranged for op 
erating the valve upon a predetermined 
movement of the arm, and means connecting 
the valve actuating means with the automatic 
reversing and control means for maintaining 
the same in uniform relative position. 
In testimony whereof I affix my signature. 

ENOS L. DONNELLY. 
g 


