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This invention relates to improvements in 
hydraulic control means, and more particu 
larly to hydraulic actuating devices adapted 
to be used for the control of other equipment, 
such as hoisting apparatus. 
The specific example described constitutes 

a control for an automatic drum hoist. 
One of the objects of my device is to pro 

vide automatic hydraulic means for control 
ling the winding drum of automatic hoists, 
whereby the bucket or skip will be hauled up 
to the storage bin, dumped, lowered to the 
loading hopper and started on its upward trip 
again without any attention from an attend 
Another object of my device is to provide 

automatic hydraulic controlling means for a 
drum hoist, which provides maximum safety 
in operation, and which has means associated 
therewith for automatically stopping the 
drum in case the regular cycle of operation is 
interrupted or interfered with for any cause, 
A further object of my invention is to pro 

vide means whereby the hoisting mechanism 
is automatically stopped whenever the pres 
sure in the hydraulic system is, for any cause, 
lowered beyond a pre-determined value. 
A still further object of my invention is 

to provide, in a hoisting mechanism of the 
class described, a control cylinder and piston 
having means for retarding the action of the 
piston for any pre-determined length of time 
and at any predetermined position of the pis 
ton. - . . . . . . 

Further objects and advantages of this in 
vention will appear from the drawings and 
the description thereof, and from my co 
pending application, Serial No. 146,720, filed 
ov. 6, 1926, issued as Patent No. 1,766,236, 

June 24, 1930, of which the present subject 
matter is a division. ? a 
Although my invention consists ??????? the construction and arrangement of parts 

hereinafter described and particularly point 
ed out in the claims, yet I do not limit-my 
invention to the precise form or construction. 
of parts shown or the several parts thereof, 
inasmuch as various alterations may be made without changing the scope of my invention. 
In the drawings, Fig. 1 is a diagrammatic 

1926, serial No. 146,720. Divided and this application filed February 
10, 1928. Serial No. 253,412. 

showing of a preferred form of my hydraulic 
system; Fig. 2 is a detail elevation, partly in 
Section, of the hydraulic operating cylinder 
and valve; Fig. 3 is a fragmentary detail 
view of my control-piston valve stem; Fig. 4 
is a sectional view taken along the line 4 4 
in Fig. 3; Fig. 5 is a sectional view, taken 
along the line 5-5 in Fig. 3; Fig. 6 is a frag 
mentary sectional elevation of a modified 
form of my valve stem and operating 
piston; Fig. 7 is an elevational view of a 
modified form of valve stem; and Fig. 8 

6) 

is a sectional elevation of a modified form 
of my valve ring; Fig. 9 is a plan view 
of a preferred safety cylinder; Fig. 10 is a 
Sectional elevation taken along the line 9-9 
in Fig. 9 and showing, in addition, the safe 
ty control rods and lever; Fig. 11 is a frag 
mentary view of my safety control rod and 
lever shown in Fig. 10, but shown in a neu 
tral position. 
The reference characters of the drawings 

represent like parts throughout the several 
views, and are the same as those appearing in 
my application of Serial No. 146,720. The 
same system of reference is used in order bet 
ter to co-ordinate the subject matter of both 
the present and the parent applications. 

It will be understood that the hydraulic op 
erating mechanism or motor herein described 
is but one example or embodiment of the 
present invention, and that substantial 
changes may be made in the described con 
struction without departing from the scope 
and spirit of the invention, and its underlying 
principles. The present example is arranged 
for operative connection with a control shaft, 
such as 52, by the movements of which a full 
automatic control of other mechanism, such 
as a drum hoist, is effected. The connections 
between shaft 52 and the hoisting mechanism 
proper form no part of the present invention, 
but may be made as set forth in my co-pend 
ing application, mentioned above. 
The control shaft 52 may be operated by 

means of hand lever 53, preferably rigidly at 

matically by means of a preferred form of 
my hydraulic operating mechanism through 
quadrant 61 and link62. Quadrant 61 is 
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tached thereto, or it may be operated auto 
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preferably rotatably mounted on shaft 52 and 
preferably engages sliding block 63 on lever 
53 through notch 64. During normal auto 
matic operation, block 63 engages notch 64 in 
quadrant 61, and shaft 52 together with lever 
53 are rotated by means of link 62. 
My hydraulic operating mechanism pref 

erably consists of an operating cylinder 68 
having a double ended piston 69, adapted to 
operate therein (see Fig.2). A rocker arm 
70, preferably having a fixed piyot,71, car 
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ried in any suitable manner by cylinder 68, is 
preferably employed to connect piston 69 to 
link 62 which operates quadrant 61. Piston 
69 is preferably provided at each end with a 
working head 72 and 72', each of which heads 
preferably carries a sliding stem member 78 
and 73' attached thereto in any suitable man 
ner, and preferably having a fluted cross sec 
tion as shown in Fig. 5 with the exception of 
solid portion 79. 74 and 74 designate the 
cylinder head members for cylinder 68, pref. 
erably provided with openings 75 and 75 
through which stems 73 and 73 are adapted 
to project. End-caps 76 and 7.6’ are prefer 
ably attached to cylinder heads 74 and 74, 
serving to enclose stems, 73 and 73 when at 
the outer end of their strokes. Within the 
cylinder heads, and preferably adapted to 
surround each of the stems, are annular valve 
rings 77 and 77, preferably held apart by 
means, of springs 78'. These rings prefer 
ably form a close movable fit about the stems 
and preferably bear against the inner end 
of the end-caps 76 and 76 and the shoulder 
78 of cylinder heads 74 and 74 respectively, 
under the action of springs 78. The func: 
tion of the inner valve ring 77' is, to co-act 
with a solid portion 79 (see Fig. 4) on stems 
73 and 73 to close completely openings 75 
and 75 at such times when the piston has 
moved to positions where the Solid portions 
79 are directly in contact with the rings 77. 
By-pass valve openings 80 and 80' are pref 
erably provided in the cylinder heads so as to 
connect the interior of the cylinder heads 
with the interior of the cylinder 68 at either 
end. These by-pass valve openings are pref 
erably controlled by means of adjustable 
needle valve members 81 and 81 which may 
be provided with suitable lock nuts 82 for 
maintaining any desired adjustment. Suit 
able pipes 83 and 83' are preferably provided 
and adapted to connect the interior of each 
of said cylinder heads 74 and 74 with a four 
way valve 84. Valve 84 is connected with 
an inlet pipe 85, a drain pipe 86, and may 
be provided with a rotary valve member 87, 
having passages 88 and 89 therain and adapt 
ed to connect each of the cylinder head pipes 
83 and 83, alternately to the inlet and to the 
drain. A suitable lever 90 serves to operate 
the valve member 87. 

It will be understood that while I show a 
valve of the rotary type, I do not limit my 

self to the use of any particular type of valve 
or valves for performing these functions. in operation, inlet pipe 85 to four-way 
valve 84 is connected to a suitable source of 
fluid under pressure, as will be described 
later. Drain pipe 86 is connected to any 
suitable sump or receiving reservoir under 
atmospheric pressure. With the mechanism 
in position as shown in Fig.2 and valve mem 
ber 87 rotated so as to connect pipe 85 to , 
pipe 83, it will be seen that fuid under pres: 
sure will be applied to working face (2' of 
piston 69 through the fluted passages of stem 
73' and through opening 75. At the same 
time, pipe 83 of cylinder head 74 will be 
connected to drain pipe 86 and the pressure 
on working face 72 will be reduced substan 
tially to atmospheric. The piston 69 will 
therefore be moved to the left (in the figure) 
the fluid ahead of face 72 being discharged 
through opening 75, the fluted passages in 
stem 73 and pipe 83, into drain 86. As pis 
ton 69 moves to the left it will rotate con 
trol shaft 52 in a clock-wise manner through 
rocker arm 70, link 62, quadrant 61 and lever 
53. This movement of the control shaft may 
be used, for example, to stop the hoisting 
mechanism at either, limit of its travel. If 
this is the case, a certain time lag is desir 
able for the hoist to load or unload. To 
this end, it is necessary to retard the action 
of piston 69 at this point. 
tions 79 of the stems 73 and 73' are prefer 
ably so placed that when piston 69 has moved 
the controls into the position referred to 
above, they will start to co-act with valve 
rings 77 to close openings 75 and 75’ into 
the cylinder. In the preferred construction 
shown, the tension of springs 78' is prefer 
ably so adjusted that the pressure of the 
fluid being forced out of the cylinder will 
move the ring 77 away from shoulder 78 
slightly so as to cause the solid portion 79 
to coincide with ring 77, at that end of the piston which is receiving the pressure, slight 
ly in advance of their coincidence at the dis 
charge end. This prevents the building up 
of a sudden pressure at the discharge end of 
the piston and insures that the pressure at 
the pressure end will always be in excess of 
that at the discharge end. It will be noted 
in Fig. 2, that ring 77 controlling opening 
75 has moved away from shoulder 78 under 
the action of the outgoing fluid ahead of 
Working head 72. Once the solid portions 79 
have moved into coincidence with rings. 77' 

The solid por 
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it is evident that no further movement of 
piston 69 will take place unless pressure be 
applied in Some manner to the working face. 
This is accomplished by means of the by-pass 
openings 80 and 80 controlled by needle 
valves 81 and 81. By setting these valves 
at a pre-determined position, any amount of 
fluid desired may be admitted behind the 
working face of the piston, and by this means 
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make a close fit, with the outside surface of 
member 129, but capable of lateral move 
ment with respect thereto. Cap i30 is pro 
vided with lugs 131 on each side, adapted to 

Stake the threaded ends of bolts 132. The 
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heads of these bolts are adapted to bear 
against flange 133 of head 126, and the func 
tion of the bolts is to maintain the relative 
position of cap 130 and member 129. It 
will be seen that as bolts 132 are screwed into 
lugs 131, cap 130 will be moved to the left 
along member 129 (Fig. 10) thereby serving 
as a simple and positive means for adjust 
ing the compression of a residient member, 
such as spring 134 adapted to operate within 
the chamber 135 formed by member 129 and 
the inner surface of cap 130. Spring 134 
is adapted to operate between the inside end 
of cap 130 and a piston 136, to force the 
piston to the left in cylinder 125 (Fig. 10). 
Piston 136 preferably carries a piston rod 
137 which projects through opening 138 in 
cap 130 and is supported at its free end by 
means of any suitable bearing member 139. 
The compression of spring 134 is so adjusted, 
by means of bolts 132, that when the fluid 
pressure within cylinder 125 ahead of piston 
136 falls below a pre-determined value, the 
spring will move the piston 136 and rod 137 
to its extreme-head-end position shown by 
dotted lines in Fig. 10. The compression is 
such, however, that when the fluid pressure 
in the hydraulic system reaches a predeter 
mined value, the consequent pressure upon 
piston 136 through the agency of pipe con 
nection 128 will force the piston to the right 
against the pressure of spring 134 to the posi 
tion shown in full lines in Fig. 10. 

Piston rod 137 has a cross head 140 at 
tached thereto in any suitable manner and 
adapted to carry pivot pins 141. Rods 142 
are preferably attached to cross head 140 by 
means of the pins 141 and are provided at 
their opposite ends with slotted members 
143, within which rollers 144, at either end of 
double-ended lever 145, are adapted to oper 
ate. Lever 145 may be secured to control 
shaft 52, either by a key, or through some 
sutitable form of clutch, (not shown), to per 
mit disengagement of the safety mechanism 
when manual operation of the control shaft 
is desired. 
The operation of my described form of 

safety device will be readily seen by an ex 
amination of Figs. 9, 10 and 11. When the 
mechanism is operating normally, and full 
pressure is maintained in the hydraulic sys 
tem, piston 136 and rod 137 will ocêupy sub 
stantially the position shown in Fig. 10. Rods 
142 will therefore have substantially the posi 
tion shown with respect to lever 145 and it 
will be seen that, due to the pivoted mount 
ings of rods 142 and the length of the slots 
in members 143, lever 145 may be rotated 
either clockwise or counter-clockwise with 

control shaft 52 during normal operation. 
This is shown by the dotted positions of lever 
i45 in Fig. 10. Should the hydraulic pres 
sure in the system fall below a pre-deter 
mined pressure, for any reason, spring 134. 
will move piston 136 and rod 137 to the left in 
Fig. 10 until slotted members 143 have 
reached the position with respect to lever 145 
and rollers 144, shown in Fig. 11. Due to 
the fact that cross head 140 is rigidly held 
on rod 137, the effect of the left-hand move 
ment of rod 137 will always be to move lever 
145 to the vertical position shown. This is 

to 
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evident from an examination of the dotted 
positions of lever 145 shown in Fig.11. Any 
other position of lever 145than the one shown 
in full lines, would evidently require either 
a pivoted movement of collar 40 on rod 137, 
or a shortening of one of the rods 142 and 
a lengthening of the other rod 142. Since 
the construction is such as to make this impos 
sible, the effect of a drop in pressure in the hy 
draulic system will always move lever 145 to 
a vertical position. Since lever 145 is pref 
erably so connected to control shaft 52 that 
when the lever is in a vertical position, the 
shaft is so set that all controls are in neutral, 
it is evident that a drop in pressure in the 
hydraulic System, for any reason, will im 
mediately and automatically set all controls 
in neutral and stop the hoist or other equip 
ment. 
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The major parts of the hydraulic system 
have been described in detail above, preceding, 
the following descriptive matter relating to 
the pressure supply means and the fluid con 
necting conduits. The last mentioned de 
scription will be more readily understood 
when presented in this order. . 
A preferred arrangement of my hydraulic 

system is shown in Fig. 1. 

O 
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In this figure, 
156 denotes a pump of any suitable type 
adapted to be driven from a suitable source of 
power. Pump 156 is connected at its suction 
side by means of pipe 159 to a fluid reservoir 
160. The pressureside of pump 156 is con 
nected by means of pipe 161 to the pressure 

0. 

pipe 85. Pipe 85, as described above, is con 
nected at one end to the four-way control 
valve 84, and it is preferably connected at the 
other end to the base 162 of an accumulator, 
whose function it is to maintain a constant 
pressure in the hydraulic system. The pres 
sure accumulator may be of any suitable type, 
a number of which are well known in the art. 

Pressure pipe 85 is connected to a safety 
pressure system 177 by means of a feeder pipe 
178 and cut-off pressure pipe. 179. Piping 
177 is connected to pressure release valve 117 
at one end, and at the other end to each end of 
operating cylinder 68 through one-way check. 
valves 178; so that if for any reason the 
pressure at either end of piston 68 rises mo 
mentarily above the normal pressure in the 
system, this increase in pressure will be re 
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lieved through these check valves, and fluid 
will flow from the cylinder into the safety 
pressure system until normal pressure is re 
stored. Pipe 128 to the safety cylinder 125, is 
connected to pipe 177, as shown, so that cylin 
der 125 will be at normal operating pressure 
at all times, as described above. Pressure re 
lease valve 117 is connected at its outlet open 
ing (not shown) to drain pipe 86 by means of 
pipe 86', so that if valve 117 is opened, as ex 
plained above, the pressure in pipe 177, and 
consequently in pipe 85, will drop to atmos 
pheric, and the safety cylinder 125 will re 
turn all controls to neutral and stop the driven 
mechanism. Pipe 86' provides for the return 
? fluid to the system through pipes 86 and 
176. 
As a means for cutting-off the pressure to 

the control valve 84, and consequently, to 
the control cylinder 68, immediately the pres 
sure release valve 117 operates, I prefer to in 
sert a eut-off yalve 180'in the pressure pipe 85. 
Valve 180, which may be of any suitable con 
struction, is controlled by means of a stem 
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181, a lever 182 pivoted at 183 and attached 
at 184 to a plunger rod 185. A suitable ad 
justing weight 186 is also attached to the free end of lever 182. Plunger rod 185 may be 
operated by any suitable form of plunger 
(not shown) working in cylinder 187 and 
connected to the safety pressure system 
through pipe 179. It will be seen that as the 
fluid pressure is built up in the pressure and 
safety systems, the plunger (not shown) in 
cylinder 187 will be forced upward, under the 
action of this pressure, thereby opening valve 
180 against the action of weight 186. As 
Soon, however, as pressure release valve 117 
releases the pressure in the system, weight 
186 will close valve 180, thereby permitting 
the pressure in both ends of cylinder 68 to 
drop to atmospheric. Thus when safety cyl 
inder 125 returns the controls to neutral, it 
will not have to move piston 69 against a 
pressure, and the setting of shaft 52 will not 
be retarded. ) 
In operation, it will be seen that as soon 

as pump. 156 is operated, it will begin to build 
up a fluid pressure in the main pressure pipe 
85 and safety pressure pipe 177, which pres 
sure is maintained at substantially a constant 
value by means of the accumulator. As soon 
as this fluid pre?Sure i? built up, cutioff valve 180 opens and the mechanism is ready for op 
eration. If, for any reason, release valve 117 
is tripped the pressure in the safety system 
will at once fall to zero, cut-off valve 180 will 
close, and safety cylinder 125 will act to set 
the controls in neutral and stop the driven 
mechanism, such as a hoist. The hoist cannot 
be controlled again by means of the hydraulic 
system until release valve 117 is set by hand 
to its closed position, and until the fluid pres 
sure has had sufficient time to re-set safety 
cylinder 125 in its normal running position 

5 

through the restricted feeder pipe 178 and 
open cut-off valve 180. 
From the above description of parts and 

their operation, it will be seen that I have 
provided a complete hydraulic control sys 
tem, susceptible of a variety of modifications 
for different uses, the essential features of 
which may be employed for direct actuation 
of certain types of apparatus, as well as for 
effecting an automatic control thereof. 
I claim: 
1. In a hydraulic control system, a cylinder 

having a fluid supply opening therein, a 
piston in said cylinder, a fluid valve assembly 
for said cylinder comprising a supply valve 
member carried by said piston said member 
having a passage extended into the cylinder, 
and a valve portion fixedly spaced from the 
piston face and a second valve member hav 
ing an opening therein adapted to receive 
said first named valve member, said valve 
members coacting to open and close said sup 
ply opening. 

2. In a hydraulic control system, a cylinder 
having a fluid supply opening in one of its 
walls, and a piston in said cylinder, a fluid 
supply valve assembly for said cylinder com 
prising a valve member adapted to be actu 
ated by said piston and including a valve 
portion fixedly spaced from the piston face, 
a spring pressed valvering adapted to receive 
and co-act with said valve portion to control 
the passage of fluid through the opening in 
said cylinder. 

3. In a fluid operated mechanism, a double 
ended operating cylinder having a fluid sup 
ply opening at each end thereof, a piston 
having a working face at each end thereof 
and adapted to operate in said cylinder, means 
for the selective application of fluid pressure 
to said working faces through said openings, 
and supply valve members carried by op 
posite ends of the piston and fixedly spaced 
relative to each other, said members adapted 
for controlling admission of fluid through 
said openings. 

4. In a fluid actuated mechanism, a double 
ended operating cylinder having a fluid sup 
ply opening at each end thereof, a piston 
having a working face at each end thereof 
and adapted to operate in said cylinder, means 
external to the cylinder, for the selective 
application of fluid pressure to said faces, 
a movably disposed valve seat for each of 
Said supply openings, and valve members car 
ried by said faces each equally and fixedly 
spaced therefrom and adapted to coact with 
said valve seats for substantially closing said 
openings at a pre-determined position of the 
piston. 

5. In a hydraulic actuating mechanism, a 
cylinder havingan opening in awal thereof, 
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a fluid-operated piston in said cylinder, a 
longitudinally grooved rod constituting a 
valve element secured to the piston, and hav 



ing a portion of even diameter, said rod ex 
tending through said opening and said even 
portion adapted to serve as a closure for 
said opening. 

6. In a hydraulic actuating mechanism, a 
cylinder having a fluid supply opening in 
a wall thereof, a fluid actuated piston in 
said cylinder, a valve element affixed to the 
piston and having an obstructed channel 

30 therein, means coacting with the obstructed 
channel and adapted periodically to close said 
opening, and means adapted to regulate the 
duration of such periodical closure. 

7. In a fluid operated motor, a piston, a 
cylinder having a fluid supply port therein, 
closure means for the port, including a rod. 
member secured to the piston, and extend 
ing through said port, the rod having por 
tions of different cross section, an auxiliary 

20 port, adapted to admit fluid to supplement 
the flow through said supply port, and means 
associated with the auxiliary port adapted to 
control, the movement of fluid therethrough. 

8. In a hydraulic motor, a cylinder, a fluid 
35 supply port therein, a piston therein, and 

means for retarding the supply of fluid to 
the piston between limits of its travel, said 
means including a pair of valve elements, 
one of the elements having an aperture there 

a0 in adapted to receive the other element, 
whereby said elements are adapted to coact 
to close said supply port, one of the eie 
ments being affixed in spaced relation to 
the piston, . . 

9. In a hydraulic motor, a cylinder having 
a fluid supply port, a piston operable in 
the cylinder, and means for retarding the 
supply of fluid to the piston for a predeter 
mined period between limits of its travel, 

40 said means comprising a rod member affixed 
to the piston, a pair of valve elements car 
ried by the rod member and movable into 
coincidence adjacent said port; and means for 
regulating 'said period of retardation of the 

45 piston. 
10. In a hydraulic motor, a cylinder hav 

ing an inlet port, a piston operable in the 
cylinder, and means for arresting the move 
ment of the piston for a predetermined pe 
riod between its limits of travel, said means 
including a valve having a closure element 
arranged to reciprocate with the piston and 
a resiliently positioned, apertured member 
carried and adapted for actuation by said 
element, the member and element coacting to 
constitute a closure for the inlet port. 

11. A hydraulic motor comprising a cyl 
inder, a piston operable therein, means form 
ing a port for admitting fluid to the cylinder, 

80 and means, including an element affixed to 
the piston, an apertured member carried by 
the element and yieldably positioned adja 
cent said admission port, said member adapt 
ed to be moved by said element into regis 
tration with a portion thereof, whereby to 
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vary the volume of fluid admitted to the cyl 
inder at a predetermined intermediate po 
sition of the piston. 

12. In a hydraulic motor, a cylinder, a 
piston having opposed operating faces, means 
external to the cylinder for periodically sup 
plying a fluid pressure to each face of the pis 
ton, a pair of valves internal to the cylinder, 
adapted to coact with each other to provide 
a period of retarded movement of the piston 

t 

between its limits of travel; one of said valves 
comprising a valve-member carried by the 
piston anda spring-pressed ring providinga 
seat for said valve member, the other of said 
valves comprising an adjustable port, adapt 
ed to admit a reduced volume of working fluid 
when said first named valve is closed. 

13. In a fluid pressure mechanism, an op 
erating cylinder, a piston adapted to move 
therein, a passage for supplying fluid to said 
cylinder, and means actuated by said piston 
for automatically varying the quantity of 
fluid admitted through said passage, said 
means including a - rod member having a por- . 

. 90 tion of relatively enlarged cross section, and 
a spring pressed sleeve member, each of said 
members arranged for movement by the pis 
tion, one of said members being affixed to the 
piston, and carrying the other member, said 
members adapted for relative movement, one 
along another to control admission of fluid 
through said passage. w 

14. In a hydraulic.motor, adapted for op 
eration at variable speeds in predetermined 
cycles, an operating cylinder, having a piston 
adapted to move Èherein, a main inlet port 
arranged to supply fluid to the cylinder dur 
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ing the major portion of the cycle of opera 
tion, and an auxiliary inlet port, for supply 
ing fluid to said cylinder during operation 
of the motor at relatively reduced speeds, 
means including an element affixed to said 
¥??? for automatically varying the rate of 
ow of fluid through said main port into said 

cylinder, and means for regulating the sup 
ply of fluid through the auxiliary port, dur 
ing periods of 
port. 

15. In a hydraulic control device, a fiuid 
operated piston motor including a cylinder 
having a main inlet port 
main port including an element secured to 
the piston, and provided with a portion ar 
ranged to obstruct said port and reduce the 
rate of piston movement in an intermediate 
portion of its path, an auxiliary inlet port, 
arranged to supply fluid to said cylinder in 
dependently of the main port, and an ad 
justable valve for regulating flow through 
the auxiliary port, whereby said valves are 
adapted conjointly to control inlet fluid 
movement. . 
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