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This invention relates to hydraulically oper 
ated> apparatus, and more particularly to im 
provements in a hydraulic fluid system embodying 
a multiple valve mechanism for .controlling flow 
of fluid with respect to a plurality of hydraulically 
operated devices. . 

An object of this invention is to provide an 
improved hydraulically operated apparatus. An- . . 
other object is to provide an improved hydraulic 
fluid system having improved means for control 
ling the supply of fluid under pressure to the 
various hydraulically operated devices. A fur 
ther object is to provide an improved multiple 
valve means for controlling the flow of fluid under 
pressure to the various hydraulically operated de 
vices. Still another object is to provide an im 
proved hydraulic fluid system embodying an im 
proved pump arrangement. A further object is 
to provide an improved dual capacity pump ar 
rangement embodying a pump section of small 
capacity and a pump section of large capacity, 
the pump of small capacity normally maintaining 
the required pressure in the system when a small 
volume of fluid is required, and the pump of large 
capacity supplying a greater volume of fluid to ` 
the system when rapid operation is desired, the ' 
presence of the small capacity pump and the ca 
pacity to by-pass the large capacity pump elimi 
nating excessive generation of heat in the fluid 
system, due to by-passing of large quantities of 
fluid past a loaded relief valve, when only a small 
volumelof fluid is required. Still another object 
is to provide an improved control valve means for ' 
maintaining at least a predetermined minimum 
pressure on the operating pistons during opera 
tion of a hydraulically operated device. thereby to 
preclude unintended release of the device. These 
and other objects and advantages of the invention 
will, however, hereinafter more fully appear. 
In the accompanying drawings there are shownA L 

for purposes of illustration one form and a modi 
iication which the invention vmay assume in 
practice. 
In these drawings: 
Fig. l is a horizontal sectional view illustrating 

the improved control valve mechanism. 
Fig. 2 is a cross sectional viewvtake‘n substan 

tially _on line 2-2 of Fig. 1. 
Fig. 3 is a cross sectional View taken substan 

tially on line 3-3 lof Fig. l.  ' 

Fig. 4 is a cross sectional View taken substan 
tially on line 4--4 of Fig. l. 

Fig. 5 is a diagrammatic view illustrating the 
. improved hydraulic fluid system.- ' 

Fig. 6 >shows a modified form of hydraulic fluid 
system. ' l _ 

In this illustrative form of the invention the 
improved hydraulic fluid system is shown asso> » 
ciated with a plurality of hydraulically operated 
devices generally designated I, 2, 3 and 4 respec 
tively, which may assume various forms. 
By way of example, but -without limitation 

thereto, these hydraulically operated devices may 
be embodied in a rotary drilling apparatus of the 
oil well type, and the device I constitutes a drill 
rod feeding mechanism and the device 2 a drill 
rod chuck operating mechanism. The device 3 
i-n such a system might be provi-:led to effect tilt. 
ing of the derrick mast of the drilling apparatus, 
while the device 4 might then constitute a trans 
fer means for shifting the feeding mechanism. z 
laterally relative to the drill hole to clearthe 
latter.` Such a drilling apparatus might be of the 
same general type as that disclosed in a copend 
ing application to H. H. Vanderzee, Serial No. 
275,235, filed May 23, 1939 now Patent No. 
2,309,999, granted Feb. 2, 1943. _ 
The device I is shown as comprising a‘ pair 

ofparallel cylinders 5 (for example, feed cylin 
ders, in a drilling apparatus) containing recip 
rocable operating pistonst, while the device 2. 
(for example, a chuck operating device in a drill 
ing apparatus) includes parallel cylinders V'I con 
taining Areciprocable operating pistons 8. The 
device 3 (for example, a mast tilting device in a 
drilling apparatus) includes parallel cylinders 9 
containing reciprocable operating pistons I0 while 
the device 4 (for example, a transfer device in a 
drilling apparatus) includes a cylinder II,conk 
taining a reciprocable operating'piston I2. The 
various hydraulically operated devices are revers 
ible and their operating pistons> are subjectable 
to working pressure on their opposite sides so 
that they may be moved by power in either direc 
tion. The structure outlined above is shown 
merely for purposes ofillustraiion and it will be 
evident Ithat the improved hydraulic system may 
be associated with the hydraulically'operated de 
vices of apparatus of a wide variety of types. 

-The improved hydraulic fluid system comprises 
a pump I3, preferably of the dual capacity type, 
embodying a pump section I4 having a substan 
tially greater capacity than the other pump sec 
tion I5. This pump may consist of two distinct 
pumping units coupled together, one pump unit 
being of larger capacity than the other. 'I'his 
pump is arranged so that the small capacity side 
normally maintains the required pressure in the 
system when a small volume of fluid is required, 



2 
thereby eliminating an excessive heat generation 
in the liquid due to circulating large quantitiesv 
of liquid at considerable pressure. When rapid 
moving of the pistons 6 of the hydraulically oper' 
ated device I is desired, the fluid from the larger 
capacity side of the pump becomes operative, so 
that .a relatively large volume of liquid may do 
work in the system. The intake sides of the pump 
sections I4 and I5 are connected by conduits I6 
and I1, respectively, to a liquid supply tank I8. 
A valve box I9 has horizontal valve bores 20, 2|, 
.22, 23 and 24 respectively containing slide valves 
25, 26, 21, 28 and 29.- The inner ends of the valves 
25, 26 and 21 are tapered in the manner shown, 
thereby to relieve the hammering which occurs 
in valves of this type, as is well known. 'I'he valve 
box comprises a plurality of sections held together 
by tie rods 30 (Fig. 4) and ̀ each containing a valve 
bore, the valve box sections having gaskets inter 
posed therebetween to prevent leakage. 
charge manifold 3| is secured to the valve box 
sections, at one end thereof, and has a discharge. 
chamber 32 with which the valve bores communi 
cate and which is connected by a discharge con 
duit 33 back to the tank I8. 
posite ends of the valve box sections> and closing 
the valve bores 20, 2|, 22 and 23 are heads 34 
having packed bur es through which the valve 
stems 35 extend, and these heads may each carry 
a spri-ng-pressed plunger lock 36 for locking the 
valves in one position. Secured to the right hand 
valve bòxsection in Fig. 1 and closing the bore 24 
is a head 31 having a packed bore through which 
the valve stem 38 extends. Each valve stem has 
a manual operating handle. 
side of the pump is connected by a conduit 39 to 
a chamber 40 in the right hand section of the 

A dis- \ 

Secured to the op- ~ 

The large capacity :‘ 

valve box, while the small capacity side of the l 
` pump is connected by a conduit 4I to a chamber 
42 in the next adjacent valve box. 'I'he several 
slide valves are hollow and their interiors com 
municate directly with the discharge chamber 32 
and through ports 43 with the ends of their re 
spective valve bores remote from the discharge 
chamber. 
tical and respectively control the flow of liquid to 
the cylinders 9, the cylinder || and the cylinders 
5, while the valve 28 is a by-pass valve and the 
valve 29 is a control valve for the cylinders 1. 
'I'he valves 25, 26 and 21 have their spools spaced 
by annular grooves 44.. The by-pass valve 28 
has a wide an-nular groove 45 and a narrow an 
nular groove 46, `the latter being connectedby 
`ports 41 with the valve interior. >Tapering meter 
ing slots or grooves 48 extend longitudinally of 
lthe valve 28 and communicate with the groove 46, 
as shown in Fig. 1. The valve 29 has relatively 
wide annular grooves 49 and 50 and a narrow , 
intermediate groove 5 I, the latter communicating 
through ports 52 with the valve interior. Formed 
in the walls of the valve .bore 24 are annular 
grooves 53, 54, 55, 56 and 51, and the grooves 
54 and 56 communicate directly with the cham 
ber 48. For yieldingly urging the control valve 
29 for the operating pistons 8 into and holding 
the valve in the position illustrated, there is 
seated on an annular shoulder 58, surrounding 
the valve` bore 24, a washer 59, the latter having a 
central opening through which the valve stem 
extends. This washer is held against this slîoul 
der by a coil spring 60 interposed between the 
washer and a washer 6| engaging a shoulder on 
the valve stem and also adapted to engage the 
inner end wall of the head 31. It will thus be 
seen that irrespective of the position of the valve 

The three valves 25, 26, 21 are iden- ~ 
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29 inwardly or outwardly from the position 
shown in Fig. 1, the valve, when released, will au 
tomatically be returned to the position shown by 
the coil spring 68. Formed in the walls of the 
valve bore 23 are three annular grooves 62, 53 
and 64,-the ñrst communicating through a pas 
sage 65 with the groove 53 and the two latter 
grooves communicating directly with the cham 
ber 42. Formed lin the walls of the valve bore 
22 are three annular grooves 66, 61 and 68, and 
the valve bores 20 and 2| have similar sets of 
grooves 69, 10, 1| and 12, 13, 14, respectively. 
The grooves 61, 13 and 10 are connected by dif 
ferent parts of a passage 15 with one another 
and with the chamber 42. The grooves 55 and 
51 of the valve bore 24 are connected by conduits 
16 and 11, respectively, to the upper and lower 
ends‘of the cylinders 1 containing the operating 
pistons 8. 
discharge side of the small capacity pump, has 
embodied therein a restricter 18 in the form of a 
Venturi tube having a passage of minimum cross 
sectional area, and communicating with the con 
duit 4I'between this restricter 18 and the pump 
is a conduit 19 leading through a bleeder valve 
80 to the conduit 16. If the pressure in the con 
duit 16 for any reason drops below a predeter 
mined minimum, the bleeder valve 80 will open 
automatically to admit liquid under pressure to 

_ ' the upper ends .of the cylinders 1 directly from 
the conduit 4I. The restricter 18 maintains at 
all times. in the portion of line 4| vleading from_ 
the small pump to it, a pressure wholly adequate 
to effect opening of the bleeder valve 80 and to 
supply the desired pressure to act on the operat 
ing pistons 8, and the restricter will be noted to 
be necessary because the small pump may be by 
passed by the control. "alve 28. Also the re 
stricter avoids all except the inherent friction 
energy losses when the pressure in the line 4| ex 
ceeds the minimum established by the restricter. 
The bleeder valve 80`is of the spring-loaded type 
and of such construction as to admit liquid under 
pressure to the operating pistons 8 when the pre's 
sure on these pistons drops below a certain pre 
determined value, but does not permit flow inthe 
opposite direction. When self-locking operating 
devices are .provided for the device 2 it is found 
that, the restricter and bleeder valve may be elim 
inated. The groove 66 of the valve bore 22 is 
connected by a conduit 8| ̀ to the lower ends of 
the cylinders 5, while a conduit 82 connects the 
valve bore groove 68 with the upper ends of the 
cylinders 5. The groove 12 of the valve bore 2| 
is connected by a conduit 83 to one end of the 
cylinder I I, while the valve bore groove 14 is con-` . 
nected by _a conduit 84' to the opposite end of 
this cylinder. 'I'he groove 69 of the valve bore.. 
20 is connected by a conduit 85.to branch con-j ' 
duits 86 leading to the upper ends of the cylinders _ 
9, while the valve bore groove 1I is connected 
through a conduit 81 and branch conduits 88 to 
the lower ends of these cylinders, these latter con 
duits having check valves 89, provided with re 
stricted by-pass ports, embodied therein, so that 
an excessively rapid movement of the operating 
pistons I0 can be prevented." The conduits 39 
and 4| are connected, by the opposite halves of a 
conduit 98, through check valves 9|, with a con 
duit 92 leading to the return conduit 33. Thus I 
each can have ñuid pass to the return conduit, 
but not to the other. The conduit 92 has em 
bodi'ed therein a relief valve 93 loaded so as to 
maintain the desiredpressure. ' 

The conduit 4|, leading from the._ 



. bythe higher pressure is not desirable. 
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In Fig. 6 there is shown a modified »form of 

hydraulic fluid system, wherein the check valves 
9i in the conduit 90 have been replaced by relief > 
valves 94, which act as check valves also, and the 
relief valve 93 in the conduit 92 is omitted. When 
a single relief valve 94 is employed, it is neces 
sary for the operator to adjust the pressure set 
ting during lifting movement of the pistons of 
the operating cylinders 9, since a higher pressure 
is~ necessary in the device disclosed during such 
lifting movement. 
I0 are in their raised position, the relief valve 
may be reset to obtain a lower maximum pressure 
in the hydraulic system during normal operation 
of the apparatus. However, the arrangement 
embodying the two relief valves is preferable, 
since resetting of the relief valve after it has 
been set at the proper predetermined pressure is 
unnecessary, thereby removing the possibility of 
the operator’s failing to reset the relief valve 

When the operating pistonsl 
10 

. lng the smaller pump’s discharge. 
20 

after operating the cylinders 9 to eiîect raising of  
the pistons I8. Such failure of the resetting of 
the relief valve results in a too high pressure in 
the hydraulic fluid system for normal operation 
of the apparatus.- In actual practice, when two 
relief valves are employed, the relief valve of the 
large pump is set at a pressure substantially lower 
than the pressure setting of the relief valve for 
the small pump, since operation of the pistons 8 

The 
relief valve for the small pump is set at' a higher 
pressure, since such higher pressure is required 

.30 

to effect raising of the operating pistons I0. The ' 
valve 88 can then be caused to limit the pressure « 
passing through line 19 to the cylinders '_I. The 
pressure used for effecting movement of the pis 
tons 6 is, however, determinable selectively by the 
positioning of the by-pass valve 28, and by the 
relief valve settings. Of course, when both pumps 
are discharged to the cylinders 5, the maximum 
pressure available in the hydraulic fluid system 
is the pressure settingof the relief valve for the 
large pump, as both pumps may discharge past 
this >relief valve., Thus, with'the connections of , 
Fig. 6, and the valve positions of Fig. 1, the maxi 
mum pressure at any of the hydraulically oper 
ated devices I, 3 and 4 would be determined by 
the by-pass valve between conduits 39 and 92'. 

' If valve 28 be moved part way downwardly‘in Fig. 
l, just enough to vent passage 65, the pressure » 
for the devices mentioned would be determined 
bythe by-pass valve between conduits 4I and 92. 
If valve?28 were moved downwardly to establish 
communication with groove 64 cf grooves 48, or 
of these grooves 48 and also grooves 46, then con-> 
trol of pressure exclusively by the position of the 
by-pass valve may be obtained, in the sense that 
pressures below the limiting values set by the 
relief valve means can be secured. 

, In Fig. 1 both pump discharges are shown con 
nected to the pressure supply passage so that the 
desired volume of liquid is obtained by the com 
bined discharges of both'pumps, and when the 
by-pass valve 28 is moved'axially from the posi 
tion shown in that ligure the discharge passage 
65 leading from the large pump is connected to 

 the discharge chamber 32 past the end of valve 
28, so that at that time a relatively small volume 
of liquid is supplied from the small pump to the 
hydraulic system. The quantity supplied can be 
very closely regulated by moving the valve 28 
(downwardly i-n Fig. 1) to a position in which 
venting of chamber 42 to a desired degree through 
grooves 48 and 46 and ports 41 and the interior 
of the valve Will be possible. Thus with a re 

60 

` reverse flow. 

3 
duced supply and‘with individual control of de 
livered quantities a very effective control of oper- f 
ations'will be possible. It should here be noted 
that when valve 29 is moved towards the cham 
ber 32, from the position of Fig. 1, to establish 
flow to the tops of the operating cylinders 1, the 

 lower ends of these cylinders will continue to be 
vented through ports 43. Opposite movement of 

‘ valve 29 will connect passage 16 with groove 5I 
land ports 52. 
From the foregoing, it will be evident that 'the 

operating cylinders 9, the operating cylinder II, 
and the device I may be operated under the con- . 
trol of the valves 25, 26 and 21, respectively and 
the volume of liquid flowing through the‘system 
may be controlled bythe by-pass valve 29 first by 
determining whether the large pump discharge is 
to be by-passed and second by variably by-pass 

By the pro 
vision of the control valve 29 the entire output 
of the large pump I4 may be made available at 
relief valve pressure to effect operation of the> 
cylinders 1 to effect opposite movement of the ' 
operating pistons >il, and by the provision of the 
restricter 18 and bleeder valve 80 a predetermined 
at least relatively constant pressure may be main 
tained on the pistons 3. when the passage 16 is 
cut off from communication with the venting 
means and also with the supply connection 39, 
thereby preventing inadvertent release of the de 
vice operated thereby. The control valve 29, as 
well asthe other valves, is independently operable 
so that the cylinders 1 may be controlled at will 
regardless of the positions of the other valves. 
By the provision of the dual pump arrangement, 
a relatively small volume of liquid may be main 
tained under pressure in the fluid system during 
normal operation of the apparatus and a rela 
tively large volume of liquid under pressure may 
be supplied to the system when rapid operation 
is desired. When the load on the operating pis 
tons 6 of the device I becomes excessive, both 
pump-discharges may be by-passed by means of 
the by-pass valve 28 and the rate of piston move 
ment regulated by metering the flow of liquid 
from the lower ends of the cylinder 5 beneath` 
the pistons 6 by means of the valve 21. 
Under certain conditions, the small pump may 

supply liquid under pressure to the upper ends 
of the cylinders 5 above the pistons 6, and, 
whether the pressure therein be determined by 
regulating the by-pass or» by completely closing 
the by-pass and forcing the liquid past the relief 
valve, the rate of ,feed may be governed by meter 
ing the flow of'liquid from beneath the pistons. 
The presence of the small capacity pump I5, 
together with the capacity to'fby-pass the large 
pump discharge, eliminates the excessive genera 
tion of heat from the fluid system which occurs 
when alarge volume of liquid is forced past a 
loaded relief valve for any substantial length of 
time. 
from the conduits 39 and 4I to the return con 
duit 33 and prevent reverse flow, and, as above 
described, the relief valve '93 .is setto open auto 
matically to relieve an excessive pressure in the 
system. The check valves 89 in the conduits 
88 leading'to the Íoperating cylinders 9 permit 
liquidflow to the cylinders, but, through the re 
stricted by-pass ports, 

It lwill be evident that by forming 
l the valve box in a plurality of sections and se 
curing the sections together by tie bolts, the valve 

` box structure is simplified. When the control 
valve 29 for the 'operating cylinders 1 is in either 

The check valves 9I permit ñow of liquid _ 

automatically retard ` 



_ sensitive fluid flow regulation is possible. 
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of its opposite positions, it is returned auto 
matically into its central position by the coil 
spring 60 when its control handle is released by 
the operator. By the provision of the metering 
slots 48 in the by-pass valve 28, an extremely 

In the 
Cl 

modiñed hydraulic iiuid system, the relief valves »la 
94 automatically prevent an excessive pressure 
inthe system, as pointed out above. Other uses 
and advantages of the invention will be. clearly 
apparent to those skilled in the art. 
While there are in this application specifically 

described one form and a modification which the. 
inventionmay assume in practice, it will be un 
derstood that this form and modiilcation of the 
same are shown for purposes of illustration and 
that the invention may be further modiñed and 
embodied in various other forms without depart 
ing from its spirit or the scope of the appended 
claims. f 

What we claim as new and desire to secure 
by Letters Patents is: ’ ‘ 

1. In a hydraulically operated apparatus, the 
combination with a hydraulically operated mean's 
actuated on the supply of liquid to one end to 
move in one direction and on the supply of 
liquid to its Aopposite end to move in another 
direction, of means for. supplying liquid under 
pressure to said hydraulically operated means 
comprising pumping> means having a small ca 

10 

pacity discharge and a large capacity discharge, - 
means for supplying liquid from said low capacity 
discharge to one end of said hydraulically oper. 
ated means including means governed auto 
matically by the pressure in said end for estab 
lishing communication between the llatter and 
said low capacity discharge whenever the pres 
sure in saidend is below a predetermined value, 
and valve means comprising a valve box having 
a bore and a slide valve receivable in said bore 
for controlling said large capacity pump dis 
charge whereby the latter may be connected to 
the same end _of said hydraulically operated 
means or the large capacity discharge may be 
cut off from said end while the flow of liquid 
.from the low capacity discharge to said end 
remains unaiîected. 

v2.' In combination, a hydraulically operated 
device, a pump of small vdischarge capacity, a 
pump of larger discharge capacity, a valve casing 
providing a bore, means forming a passage lead 
ing from the pump of larger discharge capacity 
and communicating with said valve casing bore 
at a point adjacent one end thereof, a connec- _ 
tion from the pump of smaller discharge capacity 
communicating with said valve casing bore at i. 
two points spaced from each other and said first 
named point of communication, a slide valve 
movable in said casing bore, a discharge line 
leading from said casing and connected to the 
intakes of said pumps,_said slide valve having 
a groove and movable into one position for inter 
connecting said. ñrst connection with one of the 
othersthrough said valve groove and movable 
to another position tolconnect said ñrst men 
tioned connection with said discharge line and 
to connect the third of said connections also with 
said discharge line, said ñrst mentioned connec 
tion being connected with- said discharge line 
~past an end of said valve, and means for con 

' necting said second and third connections to the 
hydraulically operated device at will. 

3. In combination, reversible hydraulically op 
erated means, a hydraulically operated mecha 
nism, a plurality of pumps of diiIerent discharge 
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volumes for supplying fluid to said hydraulically 
operated means and to said mechanism, a re 
turn line to said pumps, and controlling means 
for said hydraulically operated means and said 
mechanism for controlling fluid flow relative to 
them from said pumps including a valve casing 
having three bores therein, three valves recip 
rocable in said casing, one in each of said bores, 
iiuid supply conduits leading from said pumps 
to said casing, one of said iluid supply conduits 
having passages leading to two of said bores and 
another having communication with the third 
of said bores, passage means for connecting said 
last mentioned bore with one of the others, the 
valve in the third mentioned bore reciprocable 
therein to control said mechanism and the 'con 
nection of the third mentioned bore with the 
one of the others to which said passage means 
leads from said third mentioned bore, the valve 
in the bore to which said last mentioned pas 
sage means leads controlling communication be 
tween that bore and said third mentioned bore 
and communication between each of said sup 

, ply conduits and the return line to said pumps, 
and the valve in the other of said bores control 
ling said hydraulically. operated means, and 
means for automatically establishing communi 
cation .between said pump which has a smaller 
discharge volume and one end of said hydrau-l 
lically operated mechanism, whenever the pres 
sure in said end is below a predetermined value. 

4. In combination, a valve casing having a plu 
rality of substantially parallel bores therein, a 
chamber at one en_d of said casing into which 
said bores severally openfa plurality of passages 
for the supply of iluid opening into one of said 
bores at points spaced> along its length, fluid 
delivery and return passages leading from said 
one bore at points at opposite sides of one of said 
first mentioned passages, and` a passage extend 
ing from said one bore to the next bore at a 
point in the latter near the communication there 
of with said chamber, a valve in said one bore 
having grooves in its periphery for selectively 
connecting one of said supply passages with the 
passages at its opposite sides and connecting 
the other of said supply passages with the pas 
sage leading to said next bore, said valve having 
means thereon for connecting the passages at 
the opposite sides of the ñrst supply passage 
alternatively to said chamber, a plurality of pas 
sages for the supply of fluid opening into'said 
next bore, a valve in said next bore having means 
formed thereon for controlling communication of 
said passage extending between the bores with 
said chamber, and for establishing and inter 
rupting communication between said two bores 
and for connecting one of said supply passages 
opening into said next bore with said chamber, 
means for connecting one of said last mentioned 
supply passages with a third bore, fluid delivery 
and return passages communicating with said 
third bore at a plurality of vpoints therein, and 
valve means in said third Vbore for establishing 
communication selectively between said last men 
tioned connecting means and one or another of 
said last mentioned iluid delivery and return 
passages, and for connecting the_said conducting 
means with said chamber. 
" 5. In a hydraulic control mechanism, in com 
bination, a hydraulic pump of high capacity, a 
hydraulic pump of low capacity, said pumps 
having a common intake, a hydraulically oper 

l ated device actuated on the supply of a liquid to 
one end to move in‘one direction and on the 
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supply of liquid to its opposite end to move in 
another direction, means for supplying liquid 
from said pump of low capacity to one end of 
said hydraulically operated device including 
means for automatically establishing communi 
cation between said pump and said end whenever 
the pressure in the latter is below a predeter 
mined value, and means including a manually 
operated valve for selectively connecting one end 
of said hydraulically operated device to said 
pump of high capacity while connecting its other 
end to the intake of said pumps. 

6. In a hydraulic control mechanism, in corn 
bination, a hydraulic pump of high capacity, a 
hydraulic pumpßf low capacity, a hydraulically 
operated, device moved in one direction on the 
supply of a liquid to one end while liquid is 
vented from its other end and moved in an 
opposite direction when the supply and venting 
of liquid relative to the ends of said hydraulically 
operated device are reversed, means for supply 
ing liquid from said pump of low capacity to one 
end of said hydraulically operated device includ 
ing means for automatically establishing com 
munication _between said pump and said end 
whenever the pressure in the latter is below a 
»predetermined value, means for supplying liquid 
from said pump of high capacity selectively to 
the ends of said hydraulically operated device 
and simultaneously venting liquid from the end 

5 
one reason for interconnecting said ñrst con 

' nection with one of the others through one of 

10 
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said valve grooves and movable to another posi- 
tion to connect said _ñrst mentioned connection 
with said discharge line and to connect the third 
of said connections through the other groove 
also with said discharge line, said iirst connec 
tion being >connected with said discharge line 
past an end of said valve, land means for con 
necting said second and third connections to the 
hydraulically operated device at will. 

8. In combination, a valve casing having a 
plurality of bores therein, a chamber in said 
casing into which said bores severally open, a 
plurality of passages for the supply of fluid open 
ing into one of said bores at points spaced along 
-its length, fluid delivery and return passages 
leading from said one bore at points at opposite 
sides of one of said first mentioned passages, 
and a passage extending from said one bore to 
the next bore at a point in the latter near the 
communication thereof with said chamber, a 
valve in said one bore having grooves in its 
periphery for selectively connecting' one of said> 
supply passages with the passages at its opposite 
sides and connecting the other of said supply 
passages with the passage lea'ding to said next 
bore, said valve having means thereon for con 

_ necting the passages at the opposite sides of the 

of said device opposite to that connected to~said , 
pump of high capacity, said last mentioned 

» means including a manually operated valve mov 
able to positions for connecting selectively the 
ends of said hydraulically operated device' to said 
pump of high capacity and to vent or for cut 
ting off the ends of said device from said pump 
of high capacity and from vent. 

'7. In combination, a hydraulically operable 
device, a pump of small discharge capacity, a 
pump of larger discharge capacity, a valve casing, 
means forming a passage leading from the pump 
of larger discharge capacity and communicating 
with said valve casing at a point adjacent one 
end thereof, a connection from the pump of 
smaller discharge capacity communicating with 
said valve casing at but two points spaced from 
each other and said first namedpoint of com 
munication, a slide valve movable in said casing, 
a discharge line leading from said casing and 
connected to the intakes of said pumps, said slide 
valve having spaced grooves and movable into 
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first supply ,passage alternatively -to said cham 
ber, a plurality of passages for the supply of fluid 
opening into said next bore, a valve in said next 
bore having means formed thereon for control 
ling communication of said passage extending 
between the bores with said chamber, and for 
establishing and interrupting communication bè 
tween said two bores and for connecting Vone of 
said supply passages opening into said next bore 
with said chamber, means for connecting one of 
said last mentioned supply passages with a third 
bore. ñuid delivery and return passages com 
municating with said third bore at a plurality 
of points thereimand -valve means in said third 
bore forestablishing communication selectively 
between said last mentioned connecting means 
and one or another of_ said last mentioned Iiuid 
delivery and return passagespand for connect 
ing the said last mentioned ñui'd delivery and 
return passages means with said chamber. 

HARRY H. VANDERzEEgÍ 
ADOLPH E. FELT. ‘ 
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