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This invention relates generally to hydraulic 
control apparatus and is more particularly di 
rected toward apparatus for controlling a hy 
draulic pump so as to afford a positive variable 
discharge of preSSure maintaining fluid, 

It is an object of the present invention to pro 
Wide a hydraulic pump having parts, including 
a flow control valve and a pressure relief means, 
Constructed and combined in an improved man 
ner for efficiently decreasing the quantity of pres 
Sure maintaining fluid in response to attain 
ment of a predetermined fluid pressure. 
Another object of the present invention is to 

provide a hydraulic pump with control and pres 
Sure relief means combined for coaction in a 
novel and improved manner affording a reduction 
of hydraulic pressure on the pump. upon attain 
ment of a predetermined pressure head and 
thereafter operating to efficiently maintain a re 
duced pressure head. 

It is also an object of this invention to provide 
a pump unit, adapted for operating a hydraulic 
motor, with a control valve and pressure relief 
means constructed and combined for coaction in 
an improved manner affording a manual control 
for selectively varying the quantity of pressure 
maintaining fluid discharged by the pump, as de 
sired, and also affording means, independent of 
the manual setting of said control valve, for effi 
ciently decreasing the discharge of pressure 
maintaining fluid whenever the fluid for operat 
ing the motor attains a predetermined pressure. 

Still another object of the present invention is 
to provide a pump unit with a pressure relief and 
control means combined for coaction in an im 
proved manner operative to efficiently maintain 
a desired pressure head with a minimum dis 
charge of pressure maintaining fluid. - 
An additional object of this invention is to pro 

Wide a multiple plunger pump, adapted for use 
With a hydraulic ram, with parts including exter 
nal control means combined for coaction in an 
improved manner such that a single movement of 
a control lever results in the ram piston moving 
to and being hydraulically locked in one of its 
limiting positions and such that a pressure head 

O 

5 

20 

25 

30 

40 

45 

sufficient to retain the ram piston locked in its 
limiting position is maintained through delivery 
of a minimum quantity of pressure fluid. 
The construction and operation of apparatus 

capable of accomplishing one or more of the 
above stated objects will become readily apparent 
as the disclosure progresses and particularly 
points out the various advantages and other fea 
tures considered of Special importance. And ac 
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cordingly, the present invention may be consid 
ered as comprising the various constructions, 
combinations, and/or subcombinations as is here 
inafter more fully set forth in the detailed de 
scription and appended claims, reference being 
had to the accompanying drawings, in which: 

Fig. 1 is a partial plan view of apparatus em 
bodying the invention with parts broken away 
and other parts indicated schematically; 

Fig. 2 is a sectional view taken online II-II of 
Fig. 1; S. 

Fig. 3 is a sectional view taken on line III-III 
of Fig. 2; 

Fig. 4 is a sectional view taken on line IV-IV 
of Fig. 2; - - - - 

Fig. 5 is a sectional view taken on line V-V of 
Fig. 2; 

Fig. 6 is another sectional view taken on line 
VI-VI of Fig. 4; 

Fig. 7 is a schematic showing, partly in section, 
of the apparatus embodying the invention; . . . 

Fig. 8 is a view of the valve structure shown in 
Fig. 7 indicating a different position thereof; and 

Fig. 9 is a view somewhat similar to Fig. 8 illus 
trating still another position of the control valve. 

Referring to Fig. it, Will be seen that the illus 
trated embodiment of the present invention com 
prises a hollow lubricant confining casing oper 
atively enclosing a rotating shaft 2 driven from 
any suitable power source (not shown) and pro 
vided With can portions 3. A side Wall of hollow 
structure f is provided with an opening 4 there 
through which exposes the cam portions 3 on 
shaft 2. And a hydraulic pump and control unit 
Comprising a housing is detachably secured to 
the side of hollow structure (as by bolts 8) in 
COvering relation with respect to the opening 4 
therethrough. The side of housing .T. opposing 
opening 4 in hollow casing is provided with 
marginal surfaces 9 for sealingly engaging the 
Side Wall surfaces of casing which bound open 
ing 4. A hydraulic motor if, in this case a single 
acting ran unit, is operatively connected with 
the pump and control unit housing 7 by a con 
duit 2 for the flow of lubricant to and from the ram. Ram pistOn 3 is operatively...connected 
with one arm of a bellcrank lever 4, having a 
Weight f6 or other device attached to its other 
arm for actuation by the ram unit. As shown, 
the ram is in its retracted position and upon ad 
mission of pressure fluid thereto piston element 
3 moves to the right and raises weight 6. 
Referring also to Figs. 2 to 6, inclusive, it will 

be apparent that the side of pump housing. T 
enclosing the opening in hollow structure is 
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provided with four inwardly extending parallel 
cylindrical chambers 7, 8, 9 and 20, chambers 
7, 8 and 9 being of equal diameter and cham 

ber 2 having a materially reduced diameter. A 
compression spring 22 (see Fig. 4) is positioned 
Within each chamber at the inner end thereof and 
each chamber includes a pump plunger 23 hav 
ing a reduced inner end portion 24 disposed in 
guiding relation within the associated compres 
Sion spring 22. The side of housing 7 adjacent 
hollow casing is also provided with outwardly 
extending projections 28 having aligned holes 
therethrough receiving and fixedly mounting a 
shaft or rod part 27 disposed at a right angle 
with respect to the axes of pump plungers 23 
and generally parallel to a plane therethrough. 
And a plurality of cam followers 28, one for each 
pump, are pivotally supported on shaft part 27 
for Swinging movement relative thereto and rela 
tive to each other, the lower end portions of 
these followers being disposed between the outer 
ends of pump plungers 23 and the opposed cam 
portions 3 on shaft 2 thereby establishing an 
operative connection between power driven shaft 
2 and pump unit 6. (See Fig. 1.) 
Pump housing is provided with an intake 

manifold passage 29 severally communicating 
With pump chambers 7 to 20 through intake pas 
Sages 3 and communicating with the lubricant 
in hollow structure through a main intake pas 
Sage 32 terminating in the adjacent side of hous 
ing 7 below the pump plungers therein. Passage 
32 includes an extending conduit portion 33 (see 
Fig. 4) projecting outward therefrom through 
the opening 4 and downward into the fluid con 
fined in hollow casing . Housing is also pro 
vided with a cylindrical valve chamber 34 which 
extends therethrough in spaced overlying rela 
tion with respect to pump cylinders 7 to 23 
and in parallel right angle relation thereto. A 
plurality of passages 36, one for each pump, sev 
erally connect the inner or discharge ends of 
the pump cylinders with longitudinally spaced 
portions of cylindrical valve chamber 3. In 
addition, housing 7 includes a horizontal bore 
3. Which is disposed above valve chamber 3A in : 
generally parallel relation thereto and which is 
connected therewith through a group of pas 
Sages 38 corresponding in number to pump dis 
charge passages 36. And in this connection it 
should be noted that passages 38 communicate 
with valve chamber 34 in diametrically opposed 
relation to passages 36. Each passage 38 is pro 
vided with a spring biased ballcheck valve 39 
controlling the flow of fluid therethrough and 
into bore 37. This bore, which may be considered 
a manifold Space, communicates at its light, hand 
end (note FigS. 1 and 2) with an outlet passage 
4 for Working fluid which terminates in an up 
Wardly extending pipe connection 42 provided 
With a suitable connector 43 for coupling a ram 
hose or the like thereto. Communication be 
tween outlet passage 4 and manifold space 3 
is controlled by a spring biased ballcheck valve 
44 preventing a back flow of fluid from passage 
4 into the manifold space. In addition it should 
be noted that this discharge fluid passage 4 has 
a branch portion 45 on the discharge side of 
check valve 44 placing same in communication 
with the right hand end of cylindrical valve 
chamber 34. 

Housing 7 is also provided with a main fluid 
return passage means comprising a horizontal 
bore opening 45 through the side surface of the 
housing closing the opening in hollow casing f 
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4. 
at a point somewhat below and to one side of 
intake conduit 33 (Fig. 6). The inner end of 
return passage bore 43 connullicates with a 
bore 4 at right angles thereto (Fig. 5) which 
extends nearly through the pump housing in gen 
erally parallel relation to and below valve cham 
ber 34. This bore 4 is also disposed below pump 
chambers 7 to 20 and a plurality of passages 43 
collesponding in number to punlp discharge pas 
Sages 33 place this bore in communication with 
longitudinally Spaced portions of cylindical valve 
chamber 34, these passages 48 being disposed ad 
jacent the pump cylinder chambers and the pas 
Sages 36 severally connecting the discharge side 
of the pumps with longitudinally spaced portions 
of cylindrical Valve chamber 34 as previously 
described. Another passage 49 places main re 
turn passage bore 47 in communication with a 
right end portion of valve chamber 34 in on 
gitudinally offset diametrically opposed relation 
with respect to the branch portion 45 of outlet, 
paSSage 4. - 

In addition, housing 7 is provided with a cylin 
drical unloading chamber 5 extending there 
through in laterally spaced parallel relation with 
respect to cylindrical Valve chamber 34 and on 
a horizontal level therewith. The eft hand end 
of manifold bore 3 communicates with the ad 
jacent end of unloading chamber by means 
of a passage 52 (Fig. 6) and an intermediate 
portion of this unloading chamber communicates 
with a horizontal discharge passage 53 (Figs. 3 
and 4) opening through the side surface of the 
pump housing above the pump chambers. 
The left end portion 50 of unloading chamber 

5 is Somewhat enlarged to provide an internal 
shoulder 54 against which is positioned a disk 
type Spring Seat 56 having an opening 5T there 
through. The opposite or left hand end of cham 
ber portion 50 is closed by a cylindrical plug ele 
ment 58 having an inner end portion 59 of re 
duced diameter projecting axially toward spring 
Seat 56 in Spaced relation with respect to the 
Surrounding Wall of chamber 5. The left hand 
end of plug member 58 is provided with a circum 
ferential external groove 6f communicating with 
paSSage 52 leading thereto from manifold space 
37. A transverse bore 62 connects diametrically 
Opposed portions of groove 6 with a central bore 
63 which extends inward from transverse bore 
62 and coaxially through the reduced portion 59 
of plug member 58. Central bore 63 is enlarged 
from a point adjacent transverse bore 62 to the 
discharge side thereof to provide a seat for a ball 
Valve 64 and to receive cylindrical valve element 
66. A cylindrical spring seat element 67 slid 
ably Surrounds the reduced end portion 59 of 
plug member 58 and is provided at its open end 
With a peripheral flange 68 slidably engaging the 
internal Surface of unloading chamber portion 
50, this flange also affording a seat for a com 
pression Spring 69 disposed between same and 
disk Seat 56. The inner end of element 61 is 
provided with an internal recess forming a cylin 
drical seat 70 receiving the inner end of cylin 
drical valve element 66 which, through the ac 
tion of Spring 69, acts to hold this valve element 
and ball valve 64 positioned as shown in Fig. 3, 
that is, with the ball valve firmly engaged with 
its seat thereby preventing a flow of fluid there 
past from manifold 37. And when thus posi 
tioned, it will be noted that the flanged end of 
Spring seat element 67 is spaced from the op 
posed inwardly facing shoulder presented by 
plug member 58. The reduced portion 59 of plug 
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member 58 is provided with a transverse bore 
therethrough and is further reduced from its 
junction with the main portion of the plug mem 
ber 58 inward to point beyond transverse bore 

So as to provide an annular relief paSSage 72 
which communicates with the Spring housing 
portion of chamber 50 through one or more axial 
slots 75 in the peripheral edge portion of flange 
68. Cylindrical valve element 66 is also pro 
vided with an axial bore 73 extending from the 
ball valve end thereof approximately to its mid 
point where it communicates with a circumfera 
ential groove 74 adapted to place the Space be 
tween the end of valve element 66 and the seat 
for ball valve 64 in communication. With the 
transverse bore 7 in plug member portion 59, 
thus providing a relief passage means for the 
space Surrounding ball valve 64 when seated as 
shown in Fig. 3. Also, the inner end portion of 
cylindrical Spring Seat element 6 is provided 
with transverse bore 6 therethrough for relief 
of liquid tending to accumulate betWeen Same 
and the inner end of plug member reduced por 
tion 59. 
The left hand end of unloading chamber 5 

and of cylindrical valve chamber 34 are closed 
by a cover plate TT secured in end abutting re 
lation to housing by means of cap Screws 78 
or the like. The right hand end of unloading 
chamber 5 mounts a cylindrical spring seat 79 
and is closed, as is also the corresponding end of 
valve chamber 34, by means of a cover plate 80 
fixedly secured thereto by one or more cap screws 
85. A pressure responsive piston 8 is mounted 
in unloading chamber 5 in down stream rela 
tion with respect to Spring seat disk 56 and is 
detachably connected. With a movement trans 
mitting rod 82. Which extends coaxially through 
Cylindrical Spring Seat 9 and through an 
aligned and Somewhat enlarged opening 93 in 
cover plate 89. The outer or exposed end of con 
trol rod 82 is fixedly connected with and carries 
a stub Shaft 83 which projectS at a right angle 
therefron in the direction of Walve chamber 34 
and in generally parallel relation to cover plate 
80. A compression Spring 84 is interposed be 
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tween seat 79 and the opposed end of piston 8 
in surrounding relation to piston rod 82, this 
Spring acting to move the piston toward the left 
as viewed in Fig. 3 in closed relation with respect 
to fluid return paSSage 53. It Will be noted that 
the right hand end of unloading chamber 5 is 
provided with another fluid return passage 86 
(Fig. 3) opening through the side face of the 
housing enclosing opening 4, this additional pas 
Sage functioning to return any liquid tending to 
become trapped between piston 8 and cylin 
drical spring seat 79. 

Referring again to Fig. 2 it Will be seen that a 
cylindrical liner comprising axially separable sec 
tions 88 to 92 is disposed in cylindrical valve cham 
ber 34 withinnermost section 92, that is, the sec 
tion adjacent the right hand end of chamber 34, 
abutting cover plate 80. The opposite end sec 
tion 88, that is, the Section at the left hand end 
of chamber 34 is held in position by end abutting 
engagement with cover plate T. Cylindrical 
Sections 88 to 92 are provided with circumferen 
tial external grooves 94 placing pump discharge 
paSSages 36 in communication with check valve 
control paSSages 38. In addition each Section is 
provided With transverse bores 96 (see also Fig. 
3) placing the interior thereof in communica 
tion. With diametrically opposed pairs of pas 
sages 36 and 38. Furthermore the end abutting 
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6 
portions of cylindrical sections have parts there 
of cut away and shaped to afford circumferen 
tial external grooves 97, rectangular in croSS Sec 
tion, each of Which connunicates with the in 
terior of the chamber formed by these sections 
through diametrically opposed transverse pas 
Sages 95. The rectangular external passages 9 
formed between end portions of cylindrical liner 
Sections 88 through 92 communicate with pas 
Sages 48 placing, Same in communication with 
the main fluid return passage 4. In addition, 
the innermost cylindrical Section 92 is provided 
With tWO circumferential external grooves, the in 
nermost groove 98 communicating with ram out 
let passage 4 and having a transverse bore 99 
therethrough placing diametrically opposed por 
tions of grooves 98 in communication with the 
interior of Section 92, and a second groove 00 
communicating with a passage 49 which in turn 
communicates with the right hand end of main 
fluid return paSSage 47. Groove 00 also com 
municates With the interior of liner section 92 
through diametrically opposed transverse bores 

. 
A Cylindrical control valve O2 is positioned in 

the generally cylindrical chamber formed by the 
end abutting liner sections 88-92 and preferably 
this valve is formed by a series of separable cylin 
drical elements, 03-06 inclusive, disposed in 
end abutting relation, the end abutting portions 
of these cylindrical valve elements being reduced 
to form annular spaces between same and the 
Surrounding internal Surfaces of the liner sec 
tions. In this connection it should be noted that 
the right hand or innermost valve element G6 
Comprises an intermediate reduced portion OT 
uniting enlarged cylindrical portions 08 and O9 
which in turn terminate in reduced oppositely 
projecting end portions, the inner one of which 
abuts the reduced portion on adjacent element 
205 and the other of which projects through a 
coaxial opening in cover plate 80. The valve 
elements are held in end abutting relation for 
movement as a unit by means of a compression 
Spring 2 seated on valve element 03 in sur 
rounding relation to the reduced outer end por 
tion thereof with its opposite end abutting the 
inner surface of cover plate 77. Movement of 
the valve element to the left as viewed in Fig. 2 
may be adjustably limited through the medium of 
an in Wardly projecting part 3 carried by cover 
member 7, ... this part having an internally 
threaded bore extending therethrough in 
which is adjustably mounted a screw threaded 
element 6 having a reduced end portion 7 dis 
posed in coaxial abutting relation with respect to 
a similar projection on the adjacent valve element 
03. The Outer exposed end of element 6 is 

provided with a knurled adjusting knob 8. 
Referring more particularly to Figs. 3 and 6 

it Will be noted that the shaft portion 83 carried 
by control rod 82 operatively mounts a roller 9 
positioned in opposed engaged relation with re 
Spect to the reduced end portion of the innermost 
valve element 06 which extends through cover 
plate 80. Shaft 83 also has connected therewith 
the upper end of a lever 2 having an interme 
diate portion thereof pivotally connected with a 
link 22 which in turn is pivotally connected with 
an airn 23 fixed to an inner end portion of a 
Shaft 24 rotatably supported in a bearing struc 
ture 26 carried by control linkage housing 27. 
This housing is detachably secured in abutting 
Sealed relation against cover plate 80 by means 
of suitable cap screws or the like. 28. And in this 
connection it should be noted that cover plate 80 
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is provided with suitable openings 29 and 3 
which are aligned with and place main inlet paS 
sage bore 29 and main return passage bore 4, 
respectively, in communication with the interior 
of the linkage housing f2. Consequently this 
housing contains oil at a level conforming with 
that in hollow structure . The outer end of 
shaft 24 has a lever arm 32 fixed thereto which 
in turn may be connected through a link or other 
means (not shown) with a Suitable manually 
actuable control lever 33 as indicated in Fig. 7. 
The bottom portion of housing 27 is provided 
with an adjustable stop means 34 positioned in 
opposed engageable relation in respect to the 
lower edge of lever 2. Spring 83 in unloading 
chamber 5 is relatively strong as compared with 
the Spring 2 acting on control valve 02 and 
consequently piston 8, control rod 82 and valve 
f02 tend to assume the position shown in Figs. 
2 and 3. However, it should be noted that the 
manual control lever 33 may be moved SO as to 
shift the fulcrum for lever 2, that is the fulcrum 
afforded by the connection of link 22 to an inter 
mediate portion of lever 2, and thereby move 
the rod 82 and piston 8 toward the right as 
viewed in Fig. 4 which in turn compresses Spring 
84. As a result of such movement, Spring 2 
urges control valve 92 toward the right (note 
Fig. 3) and acts to maintain the reduced right 
hand end of this valve in engagement. With roller 

9. Movement of the valve C2 in the direction 
just described, that is, toward the right is limited 
by engagement of the enlarged portion 99 of 
valve element 6 with cover plate 80. 
When operating with the parts positioned as 

shown in Figs. 2 and 3, it will be noted that the 
enlarged cylindrical portions of the valve ele 
ments f3-96 inclusive, close tiranSVerse bores 
96 and that, therefore, the pumps are Severally 
connected with manifold Space 3 through pas 
sages 36, external grooves 94, and through check 
valve controlled passages 38. The liquid enter 
ing manifold Space 37, aSSuming all liquid has 
been drained from the ram , flows therefrom 
through check valve control passage 4 and 
quickly attains a pressure sufficient to rapidly 
effect a weight lifting power stroke or expansion 
of the ram unit. When this occurs the pressure 
of the liquid in manifold Space 3 continues to 
increase until the pressure attained is suffieient 
to unseat pressure relief ball valve c4 whereupon 
the check valve assembly comprising ball valve 64 
and cylindrical valve eleinent 66 rowes toward 
the right compressing spring 69 until a valve 
element 66 OpenS transverse pressure relief bore 
ii. When this occurs, pressure fluid flows there 
through into annular space i2, then through the 
axial passages 5 in the periphery of flange por 
tion 63 of spring seat element 67, then into the 
spring housing chamber from which it flows 
through the opening 57 in disk valve Seat 56 and 
then into the space between this seat and the 
head of piston 8. This preSSure fluid then acts 
on piston 8 and moves Same toward the right 
thereby opening relief passage 53, which is in 
communication with the Source of oil in hollow 
structure and in linkage housing 2. This 
movement of piston 8 results in a noverinent of 
control rod 82 toward the right Suficient to bring 
the lower end of lever 2 into engagement with 
the side of cover piate 8. Which engagement 
limits the movement of the pistOn 8 and control 
rod 82 in this direction. As a result Spring 2 
causes control valve 82 to move toward the right 
in following engaged relation to roller part 9 
and to the position indicated in Fig. 7. In this 
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8 
position, the enlarged bore controlling portions 
of Valve elements C3, 04 and 05, place trans 
verse bores 6 in the aSSociated liners in commu 
nication with return passages 48 thereby severally 
connecting the discharge Sides of pumps 7, 8 
and 9 in Cornmunication with the main return 
paSSage bore it. However, it should be noted 
that the enlarged portions 03 and 109 of valve 
eleinent 6 remains in closed relation with re 
Spect to transverse bores 96 and 99, respectively, 
and therefore pump 20 continues to deliver fluid 
through circumferential groove 0 and into 
manifold Space 37 through the associated check 
Valve control passage 38. 

It Should be noted that the end area of cylin 
drical relief valve element 66 is considerably 
greater than the area of the passage controllied 
by ball valve 64 and that consequently it re 
quires a relatively high pressure to effect an 
initial Opening movement of these two valves. 
However, Once an Opening relation is established, 
the increase in effective area afforded by cylin 
.dirical relief valve element 66 operates to main 
tain the relief passage means open under a con 
siderably reduced pressure head. Therefore, in 
the position just described, that is, the unload 
ing position of main control valve 22, three 
plungers 7, 8 and 9 are delivering fuid to the 
return paSSage means 47 whereas only one 
plunger 2 is delivering fluid to the manifold 
Space 3 and this fluid, assuming there is no 
appreciable leakage from the ram circuit, returns 
to the Source through the relief means compris 
ing passage 52, bores 62 and 63 in plug element 
58, relief Valve elements 64 and 66, transverse 
bore in plug element reduced portion 59, pas 
SageSF 2 and is, the opening 57 through disk seat 
66, and paSSage 53. In this connection it may 
ge Well to note at this time that although the 
enlarged cylindrical flow controlling portions of 
Valve 2 are of substantially equal axial length, 
the reduced portions are of different axial lengths 
and in addition the axial spacing of the circum 
ferential grooves 94, 97, 00 and 98 and of the 
transverse bores or passages 95, 96, Oi and 99 
connected therewith vary somewhat as to their 
axial Spacing So as to afford the above mentioned 
regulation in response to an unloading movement 
Of the control valve. 
In the absence of excessive leakage, more par 

ticularly leakage through the flexible hose 2 and 
the connections between such hose and the ram 
cylinder if and pump housing T, the main con 
trol Valve Will remain in its unloading position 
until the fulcrum of lever 2 is shifted by 
actuation of manual control lever 33. Under 
these conditions the hydraulic ram unit will 
remain in its extended weight lifting position 
but if for any reason the pressure in manifold 
Space 3 should decrease below that necessary 
to hold ball valve 64 and cylindrical relief valve 
68 in their passage opening positions (note Fig. 
7), these valves will close the relief paSS2 ge 
means 82 and as the liquid drains from the Space 
ahead of piston ef, the Spring 84 will move the 
piston and control rod 82 to the left thus re 
positioning the main control valve iO2 to con 
nect all pumps with the check valve control paS 
Sages 38 leading to manifold space 37, this initial 
position of the main control valve being deter 
mined, 2S previously indicated, by the position of 
inanlal control lever 33. 
However, if With the control valve O2 in either 

its full lift or unloading positions previously de 
Scribed it becomes desirable to lower the Weight, 
all that has to be done is to move manual control 
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lever 33 in a direction effective to shift the full 
crum for lever. 2 away from cover plate 80 a. 
distance sufficient to permit spring f2 to move 
the main control valve O2 to the right until the 
enlarged end portion 99 thereof engages cover 
plate 80 as shown in Fig. 8. This position, termed 
the lowering position of the valve, places the 
discharge sides of all pumps and the ram relief 
passage means 45 and 99 in communication with 
return passages 8 and 49 which in turn are in 
continuous communication with the main return 
passage means it. Under these conditions liquid 
rapidly drains from the ram circuit, the ran 
piston moving to its retracted position through 
gravity action of the weight or other means 
actuated thereby. In other words, if the weight 
were to be considered as representing an agri 
cultural implement or other load, movement of 
the valve 02 to its lowering position rapidly 
drops the implement onto the ground. If, how 
ever, it is desired to gradually lower the Weight 
or implement onto the ground, this can be read 
ily accomplished simply by moving the main Con 
trol valve 02 so as to just barely open the pas 
sage means 99 placing the ram relief passage 45 
in communication with the return paSSage means 
49 and 47. And if in this connection it should be 
desired to place all pumps. in communication 
with the return passage means 47 through pas 
sages 48 and yet retain the ram in its extended 
position, this can be readily done by manually 
shifting the fulcrum of lever 2 So as to position 
the main control valve G2 as indicated in Fig. 9. 
When thus positioned, it will be seen that the 
enlarged portion 09 of the cylindrical control 
valve 2 closes the transverse bore 99 placing 
the ram relief passage. in communication. With 
the return passage means 49 and 6. 

It should also be obvious that in addition to 
the various positions of the main control valve 
f02 hereinbefore described, the valve may be also 
positioned by a manual shifting of the fulcrum 
for lever 2 so as to, if desired, effect a ram 
expanding action by connecting the discharge 
sides of two or more pumps with the check valve 
control passages 38 connecting same with mani 
fold space 3. And while it is normally intended 
that the enlarged cylindrical portions of the 
main control valve to will be positioned so as to 
either open or close the radially extending trans 
verse bores or passages placing the circumferen 
tial external grooves in communication with the 
interior of the valve chamber formed by the 
liner sections, it should be obvious that the Valve 
elements may be positioned so as to only par 
tially open one or more transverse passages. 
Furthermore, it should be apparent that while 
the particular arrangement of the paSSages and 
valve elements herein shown for purposes of 
illustration constitutes a preferred embodiment 
of the present invention, other arrangements 
can be readily made as desired simply by chang 
ing the actual spacing of the control passages, 
circumferential grooves and/or the axial length 
of the enlarged passage controlling portions of 
the valve elements. . . . 

Referring again to Figs. 2, 7, 8, and 9, it will 
be apparent that the position of valve 82 de 
termines whether the weight, implement or de 
vice connected with the ram unit is to be raised, 
lowered or held in a selected position, and, if 
the weight is being either raised or lowered, the 
rate of movement thereof. In addition, it 
should be apparent that irrespective of the rate 
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10 
means is immediately opened through the co 
action of ball valve 64, cylindrical valve element 
66, and piston 8. Furthermore, if the lift po 
sition of valve O2 is such that more than one 
plunger is delivering fluid to manifold space 37, 
opening of the relief passage means results in an 
immediate movement of this valve to its un 
loaded position shown in Fig. 7. In any case, 
once the relief passage means is initially opened 
in response to attainment of a pressure, suffi 
cient to unseat ball valve 64, it is held open by 
the then dominating action of cylindrical valve 
element 66 thereby effecting a material reduc 
tion in pressure head, as previously described. 
In the operation of hydraulic motors, and more 

particularly ram units, a high initial pressure 
is usually required to overcome the inertia of 
the load and/or effect a desired acceleration. 
thereof. And in order to rapidly effect a com 
plete power stroke, the capacity of the liquid 
supplying pump must be such as to quickly 
establish and maintain an effective pressure for 
any rate of ram displacement. However, upon 
completion of a load shifting or moving power 
stroke, generally only a fraction of the initial 
pressure is required to retain the load in the 
position to which it has been shifted. For exam 
ple the operation of a ram system such as here 
in disclosed, particularly if applied to various 
types of agricultural implements, may require 
a power stroke pressure of as much or more than 
3500 pounds per square inch and a load retaining 
pressure of only 1200 pounds per square inch. 
In addition, if it were possible to maintain perfect 
seals, particular reference being had to the seat 
ing of valves 39 and 44 and the sealing action . 
of the enlarged portion 99 of main valve section 
f06, operation of the pump means could be dis 
continued providing ram operation is infrequent. 
Usually, however, the ram is frequently operated 
and its operation is nearly continuous when ap 
plied as a draft regulating device. Consequently, 
the feature of effecting a reduction in pressure 
head as previously pointed out is important in. 
that it not only reduces pump load and heating, 
both of which are detrimental to pump life, but it 
also efficiently compensates for leakage and con 
ditions the system for an immediate response to . 
load requirements. . . . 

It should also be apparent that the unloading 
of the pump be done quickly and automatically. 
whenever a reduction in pressure head is feasible 
in order to minimize both operating and main 
tenance costs. This automatic rapid unloading 
of the pump is readily achieved by apparatus. 
embodying the invention and is an important 
feature for the reasons just stated and for the 
further reason that it eliminates the possibility 
of damage which might result from failure of 
an operator to quickly effect the necessary regul 
lation. Still, another feature of importance 
afforded by the unloading control herein dis 
closed is that it eliminates the use of an accumu 
lating chamber for pressure liquid in order to. 
maintain the system conditioned for ready, re 
Sponse to load requirements. Consequently, this 
feature also lends itself to the construction and 
Se of a compact pump and control device. 
Thus far the valves 39 and 44 have been con-. 

sidered as spring biased check valves and nomen 
tion has been made as to the degree of biasing. 

of lift, as soon as the pressure head on the pump 
attains a predetermined value, the relief passage 5 

action afforded by the springs associated there 
with. However, it should be apparent that the 
pressure maintaining action afforded by these 
valves may be varied as desired simply by the 
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selection of suitable springs. For example, the 
strength of the spring associated with valve 44 
may be such that this valve actually controls 
the discharge of working fiuid from manifold 
space 37 or merely prevents a, return flow of 
liquid into manifold space 37 in the event the 
pressure therein should become less than the 
pressure in passage A. And in applying appa 
ratus embodying the invention to the control of 
a ram unit as herein disclosed, the valve 44 could 
be omitted without materially affecting Opera 
tion, since the primary function of this valve 
is to prevent a pressure relieving back-fow of 
liquid from the ram into manifold space 3. 
Consequently, it should be obvious that although 
certain advantages are afforded by the use of 
back-flow preventing valves in the working fluid 
passage means connected with a ram unit or 
like device, the invention in its broad aspects 
is applicable to any hydraulic apparatuS utiliz 
ing a pressure maintaining pump and a valve 
means Selectively positionable to vary the volume 
of pressure maintaining fluid discharged by the 
pump. 
As to the advantages afforded by the inclu 

sion of check valves 39 and 44, it should be ap 
parent that When the pump unit is applied to 
a draft regulating device valve 44 prevents the 
relief mechanism from responding to pressure 
Surges or impulses transmitted to the System 
whenever the ran operated by the pump unit 
is subjected to a shock load. And, in the event 
that valve 44 sticks in a passage opening posi 
tion, valves 39 provide protection for plungers 
23 and parts associated therewith by preventing 
the back pressure created by action of the shock 
load. On the System fron reaching the punger 
chambers. Furthermore, should the pump op 
erating means stop for any reason while control 
valve f2 is in its lift or unloaded position ball 
valve 44 will seat itself and the fluid in the ram 
and passage 4 will be locked therein preventing 
the weight or implement being lifted by the ran 
from dropping suddenly and causing possible 
damage. And, as previously mentioned, when 
valve 62 is in hold position (Fig. 9) with no 
pumps delivering to space 3 valves 39 prevent, 
any leakage past valve 44 from being trans 
mitted back through passage 38 to the plunger 
chambers. In the last mentioned case, if valves 
39 are biased sufficiently they will also serve to 
keep fluid discharged from the pumps from 
entering manifold 37 instead of fiowing back 
to the Source by Way of grooves 97, passages 95, 
and return passage means 8. Also, when less 
than all of the pumps are used for lifting, valves 
39 are necessary to prevent a return flow of fluid 
from manifold 37 through those passages 38 
which are in communication with return passages 
48 through the interior of the valve chamber. 

It will also be noted that the previously men 
tioned unloading feature is of additional advan 
tage in the event the manual control is in lift 
position and the ran is subjected to an excessive 
load. In such event the pump continues to at 
tempt to lift the load until a predetermined maxi 
nun (unloading) pressure is built up in mani 
fold 3 at which instant the unloading and relief 
mechanism in chamber 51 functions, as previous 
ly described, to relieve manifold 37 of excess pres 
Sure fluid and also to reduce the number of 
plungers 23 delivering to space 37. When the 
eXceSS load ceases to exist the pressure in pas 
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12 
reduce the pressure in space 3 and permit the 
ball valve and piston assembly in unloading 
chamber 5 to reseat itself. The return of the 
unloading mechanism to a passage closing posi 
tion causes control valve i82 to move back to a 
full lift position and fluid is Once more directed 
to the ram. Thus, there is provided a relief 
means which reduces the number of plungerS 
delivering to the manifold Space as long as the 
excess load exists and then automatically cuts 
the plungers back into communication. With the 
manifold when the exceSS load disappears. This 
feature is of considerable importance in reducing 
the wear on the pump Structure which otherwise 
might be considerable, particularly when rela 
tively high pressure fuid is being used in the 
System. 
And although the invention is illustrated as 

applied to a multiple plunger pump-ran Con 
bination, it is to be understood that Certain of 
the objects can be accomplished either With Or 
without the inclusion of a ran unit or other form 
of hydraulic motor and that it is not intended 
to limit the invention to the exact constructions 
and combinations herein shown and described 
as certain features thereof are of more general 
application and as various modifications Within 
the Scope of the appended claims may occur to 
persons skilled in the art. 

It is claimed and desired to secure by Letters 
Fatent: 

1. In a hydraulic apparatus including a pump 
means, means defining a valve chamber in con 
tinuous communication with said pump means 
for receiving pressure fluid therefrom, a fluid re 
turn passage ineans connunicating With Said 
Valve chamber, and a Working fluid passage means 
connaunicating with said valve chanber and With 
Said return passage means through inlet and re 
lief Valves respectively of a nature operating to 
maintain the fluid confined therein at a prede 
termined Working preSSure, and including a con 
trol Valve in Said chamber positionable to Selec 
tively connect said pump means with either said 
Working fluid passage means or said return pass 
Sage means, or with both, the combination of an 
unloading control comprising a part responsively 
aSSociated with said relief valve and being Opera 
tively connected. With said control Valve So as to 
move the latter to a position wherein less fluid 
is delivered to Said confining Space in response 
to a pressure relieving actuation of said relief 
Valve. 

2. In a hydraulic apparatus including a Source 
of fluid, a plurality of pumps, means defining a 
Valve chamber in continuous communication 
with said pump means for receiving pressure fluid 
therefrom, a return passage means placing said 
Valve chamber in communication. With Said 
Source, and a pressure fluid confining Space hav 
ing a valve controlled Outlet for Working fluid 
and communicating with said valve chamber and 
with said source of fluid through inlet and relief 
passage means including check valves controlling 
the flow of fluid therethrough, and including a 
control valve. in said chamber selectively posi 
tionable to connect One or more of Said pumpS 
With Said inlet passage means and the remaining 
pumps, if any, with said return passage means, 
the combination of a relief and unloading means 
Comprising a part asSociated With said relief pas 
Sage means and Inovable in response to fillid preS 
Slure exerted thereon as a result of movement Of 
the relief passage check valve to a position estab 
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lishing a flow of fluid therepast, and means oper 
ably connecting said part With said control valve 
so that movement of the former results in move 
ment of the latter to a position preventing the 
fiOW of fluid between one or more of Said punps 
and Said Working fluid paSSage. 

3. In a hydraulic apparatus including a pump 
means, means defining a valve chamber receiv 
ing preSSure fluid from Said pump means, a fluid 
return passage means communicating With Said 
Valve chamber, and a Working fluid paSSage 
means communicating with said Valve chamber 
and including check valves therein biased to 
establish a preSSure fluid confining Space there 
between, and including a valve in said chamber 
manually positionable to selectively connect said 
Working and return passage means jointly and 
severally with the discharge side of said pump 
means, the combination of a pressure relief and 
unloading control comprising a relief paSSage 
means placing said pressure fuid confiining Space 
in communication with said return passage 
means, and means controlling foW of fluid 
through said relief passage means and including 
a part operatively connected with said valve, said 
means initially responding to attainment of a 
predetermined high pressure in said fluid con 
fining Space to open said relief passage means 
and move Said Valve to a pump unloading posi 
tion wherein less fluid foWS into said confining 
space, and then Operating in response to a rela 
tively low pressure in said confining space to 
maintain said relief passage means open for flow 
of fluid therethrough and said Wave in its said 
pump unloading position. 

4. In a hydraulic apparatus including a pump 
In eans, means defining a Valve chamber receiv 
ing pressure fluid from Said pump means, a fluid 
return paSSage means communicating with Said 
Wave chamber, and a working fluid passage means 
Communicating With Said Walve chamber and in 
cluding check Valves therein operative to estab 
lish a pressure fluid confining space therebe 
tWeen, and including a valve in Said chamber 
manually positionable to selectively connect said 
Working and return paSSage means jointly and 
severally with the discharge side of said pump 
In eans, the combination of a pressure relief and 
unloading control comprising a relief passage 
placing said pressure fluid confining space in 
communication with Said return passage means, 
a flow control means for Said relief passage in 
cluding a first portion of Small area, subjected 
to the pressure in said fluid confining space, and 
a second portion of considerably larger area, 
Which is Subjected to the pressure in Said fluid 
confining space as a result of said first portion 
moving to its passage opening position, and ad 
ditional means operatively connected with said 
Valve to move same as a result of a movement 
of Said flow control means to its passage opening 
position, said flow control and additional means 
initially operating in response to attainment of 
a predetermined high pressure in said working 
fluid paSSage means to open said relief passage 
and move said valve to a pump means unloading 
position. Wherein less fluid flows into Said fluid 
confining Space, and then operating in response 
to a relatively low pressure in said working fluid 
paSSage means to maintain said relief passage 
means open for flow of fluid therethrough and 
Said valve in its said pump means unloading po 
Sition. 

5. In a hydraulic apparatus including a plu 
rality of pumps, means defining an intake pas 

5 

O 

5 5 

60 

65 

75 

14 
sage for said pumps, a valve housing Severally 
communicating with the discharge sides of said 
pumps, a fluid return passage means in com 
munication. With Said Walve housing, a Working 
fluid paSSage means communicating With Said 
valve housing and including valves establishing 
a pressure fluid confining space, and a pressure 
relief passage means placing said pressure fluid 
confining space in communication with said re 
turn paSSage means, and including a control Valve 
in Said housing positionable to Selectively con 
nect the discharge sides of said pumps with Said 
Working and return passage means or With either 
Said Working passage means or Said return pas 
Sage means, the combination comprising means 
controlling the flow of fluid through said relief 
passage and including a part operatively con 
nected with Said control Valve, said means oper 
ating in response to attainment of a predeter 
mined pressure in said pressure fluid confining 
Space to open said relief passage and move said 
control Valve to a position. Wherein One or more 
of the pumps is prevented from delivering fluid 
to said confining Space. 

6. A hydraulic apparatus comprising a source 
of fluid, a plurality of pumps, means defining an 
intake passage placing said pumps in continuous 
communication with said source, a valve chamber 
Severally communicating with the discharge sides 
of Said pumps, a first return passage means plac 
ing said valve chamber in communication with 
Said Source, a.manifold space, a plurality of sepa 
rate passages, one for each pump, connecting said 
Valve chamber With Said manifold space, a valve, 
controlled outlet to said manifold space, and a 
Second return passage means placing said mani 
fold Space in communication with said source, 
a control valve in said chamber selectively posi 
tionable to connect one or more of said pumps 
With said separate passages and the remaining 
pumps with Said first return passage means, an 
additional control for Said pumps including a 
movable element controlling the flow of fluid 
through Said second return passage means and 
Operative in response to attainment of a prede 
termined pressure in said manifold space to open 
Said second return passage, and means operably 
connecting said movable element with said con 
trol valve so that a passage opening movement 
of Said element results in a movement of said 
Control Valve to a position wherein a fewer num 
ber of Saidpumps are delivering fluid to said pres 
Sure manifold. 

7. In a hydraulic apparatus comprising a source 
of fluid, a plurality of pumps, means defining an 
intake passage placing said pumps in communi 
cation with Said source, a valve chamber, pump 
Outlet paSSages severally connecting said pumps 
With Said Valve chamber, a fluid return means 
Connecting Said valve chamber with said source 
of fluid through a first group of passages con 
forming in number and generally related to said 
pumps, a manifold Space communicating with 
Said valve chamber through a second group of 
check valve controlled passages conforming in 
number and generally related to said pumps, a 
valve controlled outlet to said manifold space, 
and defining a relief paSSage means placing said 
manifold Space in communication with said 
Source, and comprising a control valve in said 
chamber positionable to selectively severally con 
nect One or more of Said pumps with one or more 
of Said first group of passages or with one or more 
of Said Second group of passages, the combination 
of a preSSure relief and unloading control in 
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cluding an element movable ill response to at 
tainment of a predetermined pressure in said 
Inanifold Space to open Said relief passage means 
for the flow of fluid therethrough, and including 
means connected With Said control valve and op 
erating as a result of a passage opening move 
Inent of Said element to move Said control valve 
to a position wherein one of said pumps continues 
delivering pressure fluid to Said manifold space 
and the remainder of Said pumps are prevented 
from discharging fluid into said manifold space 
and deliver fluid to the related passages of Said 
first group. 

8. In a hydraulic apparatus comprising a source 
of fluid and parts constructed and combined to 
operatively house a plurality of pumps and define 
an intake passage means placing said pumps in 
Continuous communication with said source, a 
control valve chamber severally communicating 
With the discharge sides of said pumps, return 
paSSage Inleans placing Said control valve cham 
ber in communication with said source of fluid, 
a preSSure manifold communicating with said 
control valve chamber through passages each in 
cluding a pressure maintaining valve therein, 
Said passages conforming in number and being 
generally related to said pumps, a valve con 
trolled outlet means for said pressure manifold, 
a control valve in said chamber selectively po 
Sitionable to place all of said pumps in con 
munication with said return passage means or 
to place One or more of said pumps in communi 
cation with its related passage leading to said 
preSSure manifold, and comprising a relief pas 
Sage means placing Said pressure manifold in 
communication with said return passage means, 
the combination of a control for said relief pas 
Sage means including an element movable in re 
Sponse to attainment of a predetermined pres 
Sure in Said manifold to open said relief passage 4 
neans for the flow of fluid therethrough, and 
means connecting Said movable element with said 
control valve for effecting a pump unloading 
movement of the latter in response to a pressure 
produced movement of the former. 

9. A hydraulic device comprising a housing 
Operatively enclosing a pump means and includ 
ing therein an intake passage means for said 
pulp Ileans, a Valve chambel in corninthication 
with the discharge side of said pump means, a 
fiuid return passage means in communication 
With Said Valve chamber, a mainifold space, a first, 
paSSage means placing said manifold space in 
Communication. With Said valve chamber, an out 
let passage for said manifold space, said first 
pa-SSage meanS and outlet passage including 
Walves controlling the admission and discharge 
of pressure fluid into and out of Said Space, re 
Spectively, a control valve in Said chaimbei po 
Sitionable to selectively connect, the discharge 
Side of Said pump means with said first and re 
turn paSSage neas O. With either Said first 
paSSage means or said return passage means, an 
additional Control for Said pump means compris 
ing a Second passage connecting Said manifold 
Space With Said return passage ineans and an 
element controlling the flow of fluid through Said 
second paSSage, said element moving to its paS 
Sage opening position in response to attainment 
of a predetermined pressure in Said imanifold 
Space, and means connected with said control 
valve and with a portion of said Second paSSage 
in downstream relation with respect to Said ele 
ment, said last mentioned means including parts 
operative in response to the presence of preSSure 
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fluid in Said Second passage portion to move said 
control valve to a position wherein Jess fluid 
flows into Said manifold space. 

10. A hydraulic device COrprising a housing 
Operatively enclosing a pump means and includ 
ing therein an intake passage heans for Said 
pump means, a valve chamber in COInmunica 
tion with the discharge Side of said pulp means, 
a fluid return paSSage means in connulication 
With Said wave chanber, a naiifold Space, a 
first paSSage neaS placing said Space in COin 
munication with Said Valve chamber, an outlet 
paSSage for Said Space, said first paSSage :eans 
and outlet passage including check valves biased 
to Control the admission and discharge of pres 
Sure fluid into aid out of Said Space, respectively, 
a control Walve in Said chann be positionable to 
selectively connect the discharge side of Said 
pump lineans With Said first and return paSSage 
means or With either said first passage means or 
Said return passage means, an additional con 
trol for Said pump ineans comprising a Second 
passage connecting Said manifold Space With Said 
return passage means and an element controlling 
the flow of fiuid through said Second paSSage, said 
element moving to passage opening position in 
response to attainment of a predetermined pres 
sure in said manifold space, and means operative 
ly connecting said movable element with said 
control wave So that a paSSage opening nove 
neint of said element results in a movement of 
said control valve to a position wherein less fid 
foWS into Said anifold Space. 

i. A hydraulic device comprising a housing 
operatively enclosing a punp means and includ 
ing thereiin an intake passage nealins for said 
pullinp means, 2. Valve chamber in communication 
With the disciharge Side of Said pump means, a. 
fluid return passage means in coimmunication 
with said waive chamber, a first passage leans 
communicating With Said Valve chanbe, a con 
to valve in Said chamber positionable to Selec 
tively connect the discharge side cf Said pump 
means with said first and return passage ineans 
or With either Said first passage means Ol' Said 
return passage means, Said first paSSage means 
including check valves disposed in Series fiOW 
relation therein and biased to control the ad 
inission and discharge of preSSure fluid into and 
Out of the Space between Said check Valves, an 
additional control for Said pump means COin pris:- 
ing a second passage connecting said Space With 
said return passage means and an eleinent COin 
trolling the flow of fluid through said second pas 
Sage, Said element moving to passage Opening 
position in response to attainment of a predeter 
mined pressure in said Space, and ine2ns Con 
nected with said control valve and with a por 
tion of Said second passage in downstream rela 
tion with respect to said element, Said last nein 
tioned means including parts operative in re 
sponse to the presence of pressure fluid in Said 
second passage portion to inove Said control Valve 
to a position wherein less fluid flows into said 
Space between said check valves. 

12. A hydraulic device comprising a housing 
operatively enclosing a pump means and includ 
ing therein an intake passage means for Said 
pump means, a valve chamber in communication 
with the discharge Side of Said pump nean S, a. 
fiuid return passage heans in communication 
with said valve chamber, a manifold Space, a 
first passage means placing said manifold Space 
in communication with said Valve chaniber, an 
outlet passage for said manifold Space, Said first 
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: passage means and outlet passage including check 
valves therein, a control valve in Said chamber 
positionable to selectively connect the discharge 
side of said pump means with said first and re 
turn passage means or with either Said first pas 
Sage means or said return paSSage means, an 
additional control for Said pump means Com 
prising a second passage connecting Said mani 
fold space with said return passage means, and 
means controlling the flow of fluid through Said 
second passage and including a part operatively 
connected with said control valve, Said means Op 
erating in response to attainment of a predeter 
mined pressure in said manifold Space to open 
said second passage and move said control valve 
to a position wherein less fluid flows into Said 
manifold space. . . 

13. In a hydraulic apparatus including a pump 
means, means defining an intake passage for said 
pump means, a valve housing in communication 
with the discharge side of said pump means, and 
defining a fluid return passage means, in Com 
munication with said valve housing, a hydraulic 
motor communicating with said valve housing 
through a working fluid confining passage means; 
for relieving fluid pressure on said notor Com 
prising passage means including a portion of Said 
valve housing, and including a valve in said hous 
ing positionable to selectively connect the dis 
charge side of said pump means with said Work 
ing fluid and return passage means or with either 
said working fluid passage means, or with said 
return passage means, said valve, when moved to 
a position wherein all fluid discharged from Said 
pump means is delivered to said return passage 
means, being further movable to. also place said 
motor relieving passage means in communication 
with said return passage means, and a further 
control for said pump means operative when said 
valve is positioned so as to attain a high pressure 
in said working fluid passage means, said further 
control comprising means defining a relief paS 
sage placing said working fluid passage means in 
communication with said return passage means, 
and additional means controlling the flow of fluid 
through said relief passage and operatively con 
nected with said valve, said additional means 
operating in response to attainment of a prede 
termined pressure in said working fluid paSSage 
means to open said relief passage and move said 
valve to a position wherein less fluid flows into 
said working fluid passage means, and also oper 
ating in response to a failure of pressure in Said 
working fluid passage means to effect a return of 
said valve to its initial high pressure attaining 
position. 

14. A hydraulic control device comprising a 
housing having a main inlet passage adapted for 
communication with a source of liquid, - a plu 
rality of pumps within said housing, said housing 
including inlet passages severally connecting Said 
pumps with said main passage, a cylindrical valve 
chamber, a first group of passages severally con 
necting the discharge sides of said pumps with 
said valve chamber, a return passage means com 
municating with said source, a second group of 
passages placing said valve chamber in com 
munication with said return passage means and 
conforming in number and generally related to 
said pumps, a pressure fluid confining space hav 
ing a check valve controlled outlet, said space 
being in communication with said valve cham 
berthrough a third group of check valve con 
trolled passages conforming in number and gen 
erally related to said pumps, an annular grooved 
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cylindrical control valve in said valve chamber 
selectively positionable to connect one or more 
of said pumps with said fluid confining space 
through related ones of said third group of pas 
Sages and the remaining pumps, if any, with said 
return passage means through related ones of 
said second group of passages, a separate means 
for relieving the pressure head on one or more of 
said pumps comprising an auxiliary passage plac 
ing said pressure fluid confining space in com 
munication with said return passage means and 
an element controlling the flow of fluid through 
said auxiliary passage, said element being mov 
able to open said auxiliary passage in response to 
attainment of a predetermined pressure in said 
manifold, and linkage means operably connect 
ing said movable element with said control valve 
so that a passage opening movement of Said ele 
ment results in a movement of said control valve 
to a position wherein a fewer number of Said 
pumps are delivering fluid to said pressure con 
fining space. W . . 

15. A hydraulic apparatus comprising a hous 
ing having a main inlet passage adapted for com 
munication with a source of fluid, a plurality of 
pumps within said housing, said housing includ 
ing inlet passages severally connecting Saidpumps 
with said main passage, a cylindrical valve cham 
ber, a first group of passages severally connecting 
the discharge sides of said pumps with Said valve 
chamber, a bypass duct in said housing arranged 
to return fluid to said source, a second group of 
passages placing said valve chamber in communi 
cation with said bypass duct and conforming in 
number and generally related to said pumps, and 
a pressure fluid confining space having a check 
valve controlled outlet, said space being in Com 
munication. With said valve chamber through a 
third group of check valve controlled passages 
conforming in number and generally related to 
said pumps, a hydraulic motor connected with 
said check valve controlled Outlet, means for re 
lieving fluid pressure on said motor comprising 
passage means including a portion of Said valve 
chamber, an annular grooved cylindrical control 
valve in said valve chamber selectively position 
able to selectively severally connect one or more 
of said pumps with said bypass duct through said 
second group of passages and the remaining 
pumps, if any, with said pressure fluid confining 
space through said third group of passages, said 
control valve when moved to a position severally 
connecting all of said pumps with Said bypass 
duct being further movable to also place Said 
motor relieving passage means in communication 
with said bypass duct, a separate means for re 
lieving the pressure head on one or more of said 
pumps comprising, in said housing, an additional 
passage means placing said pressure fluid con 
fining space in communication with said bypass 
duct and an unloading valve chamber communi 
cating with said passage means, a check valve and 
piston assembly disposed in said unloading valve 
chamber and controlling communication with 
said fluid confining space, said assembly mov 
sing in response to attainment of a predetermined 
pressure in said fluid confining space to place 
portions of said unloading valve chamber on op 
posite sides of said assembly in communication 
With said fluid confining space, a Spring biased 
piston disposed in Said unloading valve chamber 
in spaced relation to said assembly and movable 
in response to pressure fluid entering the Space 
therebetween. and means operably connecting. 

75 said spring biased piston with said control valve 
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so that movement of the former results in move 
ment of the latter to a position wherein only one 
of said pumps is delivering fluid to said fluid con 
fining space. 

16. In a hydraulic apparatus including a 
Source of fiuid, a plurality of pumps, means de 
fining intake passages adapted to connect Said 
pumps with said source of fluid, pump outlet, 
passages, a valve chamber communicating with 
said outlet passages, a return passage means 
connected with said valve chamber and adapted 
to conduct fluid to said source, and a Working 
fluid passage means communicating With Said 
valve chamber and including valves operative to 
establish a pressure fluid confining space there 
between, and including a control valve in said 
chamber operable to place one or more of said 
pumps in communication with said working fluid 
passage means and the remaining pumps, if any, 
in Communication with Said return passage: ; 
means, an additional control comprising means 
defining a pressure relief passage communicat 
ing with said fluid confining space, and an un 
loading chamber communicating with said relief 
passage and with said return passage means, a 
check valve and piston assembly disposed in said 
unloading chamber and controlling communica 
tion with Said fluid confining space, said assemi 
bly moving in response to attainment of a prede 
termined pressure in said fluid confining space 
to place portions of Said chamber on opposite 
sides of Said assembly in communication with 
said Space, a Spring biased piston disposed in said 
chamber in spaced relation to said assembly and 
movable in response to pressure fluid entering 
the Space therebetween, said biased piston con. 
trolling communication between said unloading 
chamber and said return passage means, and 
means. Operably connecting said spring biased 
piston. With said control valve so that movement 
of the former results in movement of the latter 
to a position wherein only one of said pumps 
is delivering fluid to said fluid confining space 
and the remaining pumps are delivering fluid to 
said return passage means. 

17. In a hydraulic apparatus including a source 
of fluid, a plurality of pumps, means defining a 
valve chamber receiving pressure fluid from said 
pumps, a return passage means placing said valve 
chember in communication with said source, and 
a first passage means communicating with said 
valve chamber and including valves establishing 
a pressure confining space therebetween, and in 
cluding a control valve in said valve chamber 
Selectively positionable to connect one or more 
of Said pumps with said first passage means and 
the remaining pumps, if any, with said return 
paSSage means, the combination of a relief and 
unloading means comprising a relief passage 
placing Said fluid confining space in communica 
tion with Said source, a first part controlling the 
flow of fluid through said relief passage and now 
able in response to an excess of pressure in said 
fluid confining space, a second part disposed in 
flow-controlling down-strean relation. With re 
Spect to Said first part and movable in response 
to fluid pressure exerted thereon as a result of a 
movement of said first part to a position estab 
lishing a flow of fluid therepast, and a linkage 
Operatively connecting said second part with said 
control valve so that movement of said second 
part results in a movement of Said control valve 
to a position wherein the fluid discharged from 
one or more of said pumps is prevented from 
flowing into said fluid confining space and flows: 
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through Said return passage means, and back to 
Said Source. 

18. In a hydraulic apparatus having a source 
Of liquid, a plurality of pump in communication 
With Said Source, a pressure fluid confining space, 
a fluid return paSSage means, and having a valve 
Selectively positionable to connect one or more of 
Said pumpS With Said pressure fluid confining 
Space and the remaining pumps, if any, with said 
return passage means, the combination of a re 
lief and unloading means comprising an unload 
ing chainber communicating with said fluid con 
fining Space and with said return passage means, 
a check valve and piston assembly disposed in 
Said unloading chamber and controlling the flow 
of fluid therethrough, said assembly moving in 
response to attainment of a predetermined pres 
Sure in Said fluid confining space to place por 
tions of Said chaimber on opposite sides of said 
aSSembly in communication with said space, a 
Spring biased piston disposed in said chamber in 
Spaced relation to Said assembly and movable in 
response to pressure fluid entering the space 
therebetween, and means operably connecting 
Said Spring biased piston with said control valve 
So that movement of the former results in move 
ment of the latter to a position wherein only one 
of Said pumps is delivering fluid to said pressure 
manifold. . 

19. In a hydraulic apparatus having a source 
of liquid, a plurality of pumps in communication 
With Said Source, a pressure fluid confining space, 
a fluid return passage means, and having a valve 
Selectively positionable to connect one or more of 
Said pumps with said pressure fluid confining 
Space and the remaining pumps, if any, with said 
return passage means, the combination of a re 
lief and unloading means comprising an unload 
ing chamber communicating with said fluid con 
fining Space, a first part of said chamber includ 
ing therein a check valve and piston assembly op 
erative to move to a position for. flow of fluid 
therepast in response to attainment of a prede 
termined pressure in said fluid confining space. 
a Second part of Said chamber communicating 
With Said first part and with said return passage 
means, a Spring biased piston disposed in said 
Second part and movable in response to fluict 
preSSure exerted thereon as a result of movement 
of Said assembly to a position establishing a flow 
of fiuid therepast, and means operably connect 
ing Said Spring biased piston with said control 
valve so that movement of the former results in 
movement of the latter to a position wherein only 
One of Said pumps is delivering fluid to said fluid 
confining space. 

20. In a hydraulic apparatus having a source 
of liquid, a plurality of pumps in communication 
With said Source, a pressure fluid confining space, 
a fiuid return passage means, and having a valve 
Selectively positionable to connect one or more 
of Said pumps with said pressure fluid confining 
Space and the remaining pumps, if any, with 
Said return passage means, the combination of 
a relief and unloading means comprising an un 
loading valve chamber communicating with said 
pressure manifold and said return passage 
means, a check valve and piston assembly dis 
posed in a first portion of said chamber and con 
trolling the flow of fluid from said manifold to 
Said Source and movable in response to an excess 
of pressure in Said manifold, a spring biased 
piston disposed in a second portion of said cham 
ber in Spaced relation to said assembly and con 
trolling communication between said unloading 
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valve chamber and said return passage means, 
said piston being movable in response to fluid 
pressure exerted thereon as a result of a move 
ment of said first part to a position establishing 
a flow of liquid therepast, and a linkage opera 
tively connecting said spring biased piston. With 
said control valve so that movement of said piston 
results in a movement of said control valve to 
a position wherein the fluid discharged from One 
or more of said pumps is prevented from flowing 
into said fluid confining space and flows through 
said return passage means and back to said 
SOCe. 

21. In a hydraulic apparatus including a pump 
means, means defining an intake passage for Said 
pump means, a valve housing in communication 
with the discharge side of said pump means, a 
fluid return passage means in communication 
with said valve housing, a pressure maintaining 
working fluid passage means communicating With 
said valve housing, and defining a pressure relief 
passage means placing said working fluid passage 
means in communication with said return pas 
sage means, and including a valve in Said housing 
positionable to selectively connect the discharge 
side of said pump means with said working and 
return passage means or with either said Work 
ing fluid passage means or said return passage 
means, the combination comprising additional 
means controlling the flow of fluid through Said 
relief passage means and including a part opera 
tively connected with said control valve, Said 
means operating in response to attainment of a 
predetermined pressure in said Working fluid 
passage means to open said relief passage means 
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and move said control valve to a position wherein . . . 
less fluid flows into said working fluid passage 
eaS. 
22. In a hydraulic apparatus including a pump 

means, means defining an intake passage for 
said pump means, a valve housing in communi 
cation. With the discharge side of Said pump 
means, a working fluid confining passage means, 
and defining a fluid return passage means in 
communication with said valve housing, a hy 
draulic motor communicating with said valve 
housing through said working fluid confining 
passage means, and including a valve in Said 
housing positionable to selectively connect the 
discharge side of said pump means With Said 
working fluid and return passage means or With 
said working fluid passage means So as to attain 
a high pressure in said working fluid passage 
means, the combination comprising means de 
fining a relief passage placing said working fluid 
passage means in communication with Said re 
turn passage means, and an additional means 
controlling the flow of fluid through Said relief 
passage and operatively connected with said 
valve, said additional means operating in re 
sponse to attainment of a predetermined pressure 
in said Working fluid passage means to open Said 
relief passage and move said valve to a position 
wherein less fluid flows into said Working fluid 
paSSage meanS. 

23. In a hydraulic apparatus including a pump 
means, means defining a valve chamber receiving 
pressure fluid from said pump means, a fluid 
return passage means communicating With Said 
valve chamber, and a working fluid paSSage 
means communicating with said valve chamber, 
check valves operatively associated with Said 
working fluid passage means so as to maintain 
the working fluid confined therein at a pressure 
less than a predetermined value, and including 
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a valve in said chamber manually positionable 

turn to selectively connect said working and 
passage means jointly and severally: with the 
discharge side of Said- pump. means, the com 
bination of a pressure relief and unloading con 
trol comprising: a relief passage means placing 
said working fluid passage means in communica 
tion with said return passage means, and means 
controlling flow of fluid through said relief pas 
sage means and including a part operatively con 
nected with said valve, said means operating in 
response to attainment of said: predetermined 
value of working fluid pressure to open said relief 
passage and move said valve to a position wherein 
less fluid is delivered to-said working fluid pas 
Sage means. 

24. In a hydraulic apparatus including a pump 
means, means defining an intake passage for said 
pump means, a valve housing in communication 
with the discharge side of said pump means, a 
working fluid confining passage means, and de 
fining a fluid return passage means in communi 
cation with said valve housing, a hydraulic motor 
communicating With said valve housing through 
said working fluid confining passage means, and 
including a valve in said housing positionable to 
Selectively connect the discharge side of said 
pump means with said Working fluid and return 
passage means or with said working fluid passage 
means SO as to attain a high pressure in Said 
working fluid passage means, the combination 
comprising means defining a relief passage 
placing said working fluid passage means in 
communication. With said return passage means, 
and additional means controlling the flow of fuid 
through said relief passage and operatively con 
nected With said valve, said additional means 
initially operating in response to attainment of 
a predetermined high pressure in said working 
fluid passage means to open said relief passage 
and move said Valve to a position wherein less 
fluid-flows into said working fluid passage means, 
and then operating in response to a relatively 
low pressure in said working fluid passage means 
to maintain said relief passage open for flow of 
fluid therethrough and said valve in its said posi 
tion wherein less fluid flows into said working 
fluid passage means. 

25. In a hydraulic apparatus including a pump 
means, means defining an intake passage for said 
pump means, a Valve housing in communication 
With the discharge side of said pump means, and 
defining a fluid return passage means in com 
munication. With said valve housing, a hydraulic 
motor communicating with said valve housing 
through a Working fluid confining passage means, 
and including a valve in said housing position 
able to selectively connect the discharge side of 
Said pump means With said working fluid and 
return paSSage means or with said working fluid 
passage means so as to attain a high pressure 
in Said Working fluid passage means, and a fur 
ther control for said pump means comprising 
means defining a relief passage placing said 
Working fluid passage means in communication 
With Said return passage means, a flow control 
means for Said relief passage including a first 
portion of Small area. Subjected to the pressure 
in Said Working fluid passage means and a second 
portion of considerably larger area, which is sub 
jected to the pressure in said working fluid pas 
Sage means as a result of said first portion mov 
ing to its passage opening position, and addi 
tional means Operatively connected with said 
valve to move same as a result of a movement 
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of said flow control means to its passage opening 
position, said flow control and additional means 
initially operating in response to attainment of 
a predetermined high pressure in Said Working 
fluid passage means to open said relief passage 
and move said valve to a pump means unloading 
position wherein less fluid flows into said work 
ing fluid passage means, and then operating in 
response to a relatively low pressure in said 

5 

working fluid passage means to maintain said 10 
relief passage means open for flow of fluid there 
through and said valve in its said unloading 
position. 
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