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17 Claims. 
This invention relates to hydraulic devices and 

more particularly to such hydraulic devices as 
may be adapted for use in connection with vari 
ous types of machine tools and other contrivances 
for effecting hydraulic feeds and controls in the 
operation thereof. M - *** 

In connection with the devices of the above 
character, it is desirable to have pumps which, 
while operating substantially at constant Speeds, 
usually from mechanical drives, can quickly vary 
their rate of discharge in order to produce a rapid 
advance of the actuated member through a con 
siderable distance into a certain position, a mo 
tion thereof through a desired distance at a Slow 
predetermined rate, and a rapid return of said 
actuated member to its original position. For in 
stance, in connection with a drill press, it is de 
sirable to have an oil pump capable of varying 
its discharge in Such a way as to effect, when de 
sired, a rapid movement of the drill toward the 
work, a slow feeding of said drill into the work 
to a desired depth, and a rapid return thereof 
to its starting position. In connection with such 
devices it has been found highly undesirable to 
have a pump the rate of intake of which is con 
stant, while the control of its rate of discharge is 
accomplished through by-passing the surplus 
243 mount of fluid into the escape conduit, since in 
such case the pump will always operate at its full 
capacity consuming maximum power. Moreover, 
throttling the liquid fluid, that is, forcing the 
same through a restricted orifice under a high , 
pressure, produces excessive heating of the fluid, 
making it impossible to operate such pumps on a 
limited amount of fluid and rendering them in 
applicable to uses with machines in which only a 
limited space may be allowed for storing the fluid. 

It is apparent, therefore, that a pump in which 
the rate of discharge equals or substantially 
equals the rate of intake will possess many 
advantages in connection with the above uses, 
since it will effect a large economy in the 
power consumed, because su?h a pump will i not 
operate at its maximum capacity at all times. 
As a consequence the life of the pump will be pro 
longed, permitting operation of comparatively 
large machines on a very limited amount of oil 
and preventing heating of the oil or of other 
fluid used. N 

Accordingly, it is an important object of the 
present invention to provide a hydraulic device 
which may be adapted for use with machine tools 
and other contrivances for effecting hydraulic 
feeds and controls, and which includes a positive 
acting pump in which the rate of discharge is 

(C. 60-52) 
controlled by the change of volumetric displace 
ment of the pump, and particularly in which said 
change of volumetric displacement is effected 
automatically by novel means responsive to pres 
sures resulting from the operation of the pump, 
Whereby such rate of discharge as is necessary 
for producing a desired type of movement of the 
hydraulically actuated member is automatical 
ly effected. -- , . v 
' Another object of the present invention is to 
proWide a hydraulic pump adapted to pump the 
fluid only in such quantities as are necessary 
for effecting the desired movements of the hy 
draulically actuated member, thus effecting con 
siderable economy in power consumption, and 
permitting Operation of large machines om a very 
limited amount of fluid without the danger of 
eXCeSSiWe heating of Said fluid. 
A further object of the invention is to provide 

a rotary Oil pump for use in hydraulic feed and 
control devices, in which the amount of eccen 
tricity of the rotor, determining the discharge of 
the pump, is automatically controlled by the 
pressures resulting from the operation of the 
pump and is varied so as to effect changes in the 
rate of discharge from the “no-discharge” to the 
discharge corresponding to the maximum capa 
city Of the pump. 
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A still further object of the invention is to 
provide a novel device for effecting hydraulic 
feeds and controls, having a metering device 
adapted to be operated by the pump, which met 
ering device Will operate to relieve the back pres 
sure acting upon the hydraulically actuated pis 
ton, determining thereby the rate of feeding 
movement of said piston and the member con 
nected thereto. V 

A still further object of the invention is to 
provide a metering device of the character men 
tioned, which has regulating means whereby the 
rate of its operation is regulated and changed 
as desired. v 
A still further i object of the invention is to 

provide a device for effecting hydraulic feeds 
and controls, having a hydraulically balanced, 
manually, operated control, valve, the shifting of 
which into a respective position for rapid move 
ment of the operating piston directs the dis 
charging fluid into the operating cylinder and at 
a proper side of the piston arranged therein, con 
necting at the same time the Space On the oppo 
site side of the piston with a free escape open 
ing and at the same time cutting communication 
of the displacement-decreasing cylinder with said 
opposite Side, ----* : 
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It is a still further object of the invention to 

provide a control valve of the above character 
which operates, when set for feed movement of 
the operating piston, to - establish a connection 
of the displacement-controlling cylinder with the 
back pressure side of the operatinig cylinder. 
A stim further object of the invention is to . 

provide a rotary pump having a rotor-encircling 
ring of constant, built-in eccentricity, the volu 

0 metric displacement of said pump being varied 
from zero to the full capacity displacement by 
changing the position of said rotor encircling 
ring with respect to the intake and discharge 
vanes of the pump. 
A still further object of the invention is to pro 

vide a pump of the character mentioned in the 
preceding paragraph, having means responsive 

5 

to pressures resulting from the º operation of the , 
pump for changing the position of said rotor 

20 encircling ring in accordance with said pressures. 
Still another object of the invention is to pro 

vide a hydraulic pump having a concentric rotor 
encircling ring and means responsive to the pres 
sures resulting.from the operation of said pump 
for moving said concentric rotor-encircling ring 
into a position of greater eccentricity when said 
means are exposed to said pressures. 
Other objects and advantages of the present 

invention will appear more fully hereinafter from 
3) a consideration of the following description and 

appended claims, reference being had to the ac 
companying drawings wherein two embodimentS 
of the invention are illustrated. 

In the drawings, wherein like reference charac 
35 ters refer to like parts throughout the severali 

views, 
Fig. , 1 is a view illustrating diagrammatically 

the hydraulic circuit embodying the present in 
vention, and showing the pump in transverse, 

40 vertical section, the control valve and the operat 
ing cylinder being shown in longitudinal cross-- 
section.. 

Flg. 2 is a longitudinal sectional view of the 
pump taken on the line 2-2 of Fig. i. W 

Fig. 3 is in part a view similar to that of Fig. 1, 
showing the “control valve and the stop valve in 
positions for idiling operation of the pump. 

Fig. 4 illustrates - the position of the control 
valve for causing a rapid advance movement of 

50 the hydraulically actuated operating piston. 
Fig. 5 illustrates the position of the controi 

valve for causing a rapid return of the hydrau 
lically actuated operating piston into its start 
ing position. 

5 

55 Fig. 6 is a view similar to that of Fig. i illus 
trating a modified form of my invention. 

Fig. 7 is a longitudinal sectional view of the 
pump of modified construction, section being, 
taken on the line 7-7 of Fig. 6. 

Fig. 8 illustrates the position of the control 
valve, stop valve, and the pump rotor, for idling 
operation of the pump of Fig. 6. 

Before explaining in detail the present inven 
tion it is to be understood that the invention 

65 is not limited in its application to the details of 
construction and arrangement of parts illustrated 
in the accompanying drawings, since the inven 
tion is capable of other embodiments and of being 
practiced or carried out in various ways. Also it 

70 is to be understood that the phraseology or ter 
minology employed herein is for. the purpose of 
description and not of limitation, and it is not 
intended to limit the invention claimed herein 
beyond the requirements of the prior art. » 

30 

75 In the drawings there is illustrated, by way of 
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example, a hydraulic device embodying my inven 
tion which comprises a positive • pump of rotary 
type, designated gerierally by the numeral 20, a 
manually or otherwise operated control valve, 
designated generally by the numeral 40, and a hy 
draulically actuated member represented by a 
piston 6 arranged in a suitable operating cylin 
der 60. A piston rod 62 is connected to the 
member, the movement of which it is desired to 
control, such as a drill, a cutting tool of what 
ever kind, a control lever, and the like. Said 
pump, control valve, and the operating cylinder 
are interconnected by means of a number of suit 
able conduits. The control valve 40 is provided 
with a number of escape outlets leading into an 
oil storage tank (not shown). The control valve 
40 may be manually operated with the aid of a 
Sultable lever. - The pump 20 is provided with 
means for changing its volumetric displacement, 
which means are automatically regulated by the 
hydraulic pressure resulting in the circuit because 
of the operation of the pump when the control 
valve is set in s respective operative positions. 
When the control valve is set for rapid advance 
of the hydraulically actuated piston, the pump 
operates at its largest displacement and, conse 
quently, at its full capacity and is pumping oil 
into the operating cylinder 60 and to the desired 
side of said piston (pressure side), while the oil 
from the operating cylinder on the opposite side 
of the piston (back-pressure side) is i allowed by 
the control valve to escape freely into the storage 
tank. For effecting "a rapid return movement of 
the Operating piston, the control valve is put in 
Such a position that the oil is pumped into the 
back-pressure i space of the i operating cylinder, 
while the oil from the pressure side of the cyl 
inder is allowed to escape freely into the oil Stor 
age tank. For effecting a slow movement of the 
actuated member, that is to say, the feedi move 
ment thereof, the control valve is put in such a 
position that while the oil is pumped into the 
preSSU!re. Space of the operating cylinder, the oil 
from the space on the back-pressure side of the 
piston is prevented from escaping, thus building 
up back-pressure resisting the advance move 
ment of the operating piston S . In this condi 
tion, the only escape for the oil contairied in the 
back-pressure space of the cylinder is through a 
special metering device, indicated generally in 
the drawings by the numeral 70, which device 
meters or measures off the oil at a predetermined 
rate, thus relieving the back-pressure on the pis 
ton 6f and allowing its advance novement of a 
predetermined rate. In this condition, the in 
creased back-pressure in the cylinder 60 is al 
lowed by the control valve 40 to operate upon 
special means which decrease the displacement 
of the pump substantially in inverse proportion 
to, said back-pressure. Thus, in this condition 
the pump is operating at its partial capacity and 
is pumping only a very limited quantity of oil. 

In the present embodiment the volumetric dis 
placement of the pump is varied by affecting the 
eccentricity of the rotor-encircling ring of the 
rotary pump. In the preferred structure the ec 
centricity of the rotor-encircling ring is con 
stant, and the control of displacement is effected 
by changing the position of the line of eccen 
tricity of said ring with respect to the concentric 
rotor Of the pump. In the modified structure 
the control of the pump displacement is effected 
by changing the amount of eccentricity between 
the fixed axis of the concentric rotor and the axis 
of the bodily movable rotor-encircling ring. It is 
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an important feature of my invention that con 
trol of the position of eccentricity in the pre 
ferred structure, as well as the control of the 
amount of eccentricity in the modified structure, 
is effected automatically with the aid of means 
responsive to the pressures resulting from opera 
tion of the pump. It is to be expressly under 
stood that I do not desire to limit myself either 
to controlling pump displacement by affecting 
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23a of the rotor-encircling ring 22. 
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eccentricity of the rotary pump, or to the use of 
rotary pumps only, since use of other types of 
pumps requiring other methods of displacement 
control is within the purview of my invention. 

Referring more particularly to Figs. 1 to 5, 
wherein the present preferred embodiment of 
my invention is illustrated, the pump 20 comprises 
a pump body 2 which supports a rotor shaft 
25 and is bored concentrically therewith. Within 
said pump body 2 there is arranged a rotor-en 
circling ring 22 fitting by its turned cylindrical 
surface 23 into the concentric bore of said pump 
body 2. Said concentric surface of the ring 22 
is milled or cut to form a gear portion 23a. The 
inner surface 24 of said ring 22 is bored eccen 
trically with respect to its outer surface 23 and, 

- consequently, to the center line of the rotor shaft 
25. The rotor shaft 25 carries a concentrically 
mounted rotor 26. The body of the rotor 26 is 
provided with a plurality of longitudinal radial 
slots, such as shown at 27, with slidable blades 
or paddles, such as shown at 28. The rotor 26 
revolves between plates 29 , and 30 arranged 
within the pump body. The plate 29 is provided 
with two arcuated slots 3 f and 32, the i slot 3 ? 
communicating with the intake conduit i , and 
the slot 32 communicating with the discharge 
conduit f2 leading to the control valve 40. 

Suitably affixed to or formed integrally with 
the pump body 2 t is a displacement-controlling 
cylinder 34 which has a piston 35 operatively ar- - - 
ranged therein. The piston 35 has a rack 36 at 
tached to it, which rack engages the gear portion 

The closed 
end 37 of the cylinder 34 houses a suitable heli 
cal spring 38 bearing against the end of the rack 
36 and tending to keep the piston 35 in its fully 
extended position, and consequently acting in 
opposition to piston 35. The cylinder 34 com 
municates with the control valve 40 through a 
conduit 5. | - 

In the present embodiment the gear portion 
23a is formed on the outside surface of the rotor 
encircling ring 22. However, I do not desire to 
limit myself to such construction, since such gear 
may be formed at any portion of said ring where 
its engagement with the rack is practical. 
The rotor shaft 25 is provided with a suitable 

drive, such as a gear 33. Rotation of the shaft 
25 - and the rotor 26 at a speed above a certain 
minimum operates to push the blades or paddles 
28 outwardly. Sliding outwardly in the radial 
slots 27 said blades engage the eccentrically bored 
surface 24 of the rotor-encircling ring 22. . The 
pockets which are thus formed by the blades 28 
change their volumetric capacity as they are mov 
ing along the arcuated slots 3 and 32. Con 
sidering the clock-wise direction of rotation of 
the rotor 26, it will be appreciated from an exami 
nation of Fig. 1 that as a respective pocket reach 
es the slot 3, it begins to increase its volumetric 
displacement, and a partial vacuum is, therefore, 
created therein. Since the slot 3 communicates 
with the intake pipe , the pockets will draw in 
the oil as they move along the slot 3 in the 
clock-wise direction. At the moment when a re 

3 
spective pocket loses its communication with the 
slot 3 and, consequently, with the intake pipe 
f , it is in a condition of its maximum displace 
ment for the conditions of that particular revo 
lution and, consequently, it holds the maximum 
quantity of oil which it is capable of holding un 
der those conditions. As the pocket continues 
to move in the clockwise direction, its volumetric 
displacement begins to decrease and the oil which 
it contains is gradually forced out into the slot 
32 and therethrough into the discharge condult 
2. The distance between the extremities of the 

slots 3 and 32 is made greater than the distance 
between two adjacent blades, in order to prevent 
short circuiting of said slots by one pocket. 

For producing the i greatest. aggregated volu 
metric displacement of the pump 20, the ring 22 
is set, in such a position that the line of eccen 
tricity a-a of said ring passes through the 
points intermediate the extremities of the slots 
3 and 32. Such a position of this ring 22 is il 
lustrated in the Fig. - 1. If the ring 22 is rotated 
in a clock-wise direction within the pump body 
2 through an angle of 90°, and is thus brought 
into the position shown in Fig. 3, the line of ec 
centricity of the ring 22 a-a will assume the po 
sition in which it is passing through the middle 
points of the slots 3 and 32. It will be noticed 
that in this position of the pump ring, as the 
pockets move in the clock-wise i direction, théir ; 
displacement will be decreasing up to the middle 
point of the slot 3 , and increasing in correspond 
ing proportion after passing said point; and cor 

; respondingly, said displacement will be increasing 
up to the middle point of the slot 32 and decreas 
ing in the same proportion after passing the 
same. Therefore, although there is a certain 
amount of flow of the fluid in the slots 3 and 
32, nothing is being pumped from the conduit 
f f ' or into the conduit 2. The above position 
is the position for the “no-discharge” operation 
of the pump, while the position shown in Fig. 1 
indicates the setting of the pump 20 for operation 
at its maximum capacity. Any intermediate po 
sition of Said line of eccentricity a-a i will effect 
a displacement of the pump, which is below its 
maximum, and will cause the pump to operate at 
Some intermediate capacity. 
The control valve 40 comprises "a valve body 4 

provided with a cylindrical bore 42 adapted to re 
ceive a slidable member 50. At its ends, the valve 
body 4 is provided with covers 43 and 44. A 
conduit i 6 provided with a manually operated 
valve 39 passes through the cover 43 and con 
nects the valve space adjacent to the cover 43 
with the discharge i conduit 2. The slidable 
member 50 has recesses 5, 5 fa, 52, 53 and 54 cut 
in its body, as shown in the drawings. The ex 
tended end 55 of the member 50 is provided, in 
the present instance, with means whereby manual 
operation of the valve 40 is made convenient. 
Said means in the present embodiment oli tne 
invention are exemplified in the form of a rack 
portion 56 engaging the gear portion 5T of the 
lever 58. By moving said lever 58, the slidable 
membér 50 may be set into any desired position 
within the bore 42 of the valve body 4. 
The numerals 45, 46 and i 5a indicate escape 

openings through which the oil may escape into 
the storage tank. Conduits f3 and 4 connect 
the control valve 40 with the cylinder 60 leading, 
respectively, to the advance or pressure space 
63 and to the back pressure space 64 of said cy 

- linder 60. Conduit 4 has two parts i 4a and il 4b 
leading into the bore 42. When in position of 
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its retracted position shown in Fig. 1. 
all volume and pressure of the entire discharge 
of the pump being directed through the conduits 
2, 6 and 5 into the cylinder 34 and caused to 

act on said piston 35, said piston begins to move 
until its finally assumes the position shown in 
said Fig. - 3. It should be also appreciated that 
at no time of the operation of the pump is its 
discharge equal to exactly zero. During the 
idling operation, the pump is producing a limited 
pressure, just Sudtable to balance the pressure 
exerted by the spring 38. Should the discharge 
of the pump accidentally decrease to a point 
when there is no pressure acting on the piston 
35, the pressure of the spring 38 will immediately 

. cause the piston 35 to move toward its retracted 

20 

position, whereby the discharge of the pump : 
automatically increases until the balanced con 
dition is reestablished. 

it will be noted that in certain instances it is 
necessary to release the oil which may be en 
trapped in the cylinder 3, in order to permit 
the movement of the pistom 35 into its retracted 
position. This necessity arises, for instance, 
When the valve Setting is changed from a feed 
ing movement to a rapid return movement. 

* Means for permitting the oil entrapped in the 
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cylinder 34 to escape are exemplified in the pres 
ent embodiment by the recess 5 a, and the waste 
port i 5a. From an examination of Fig. 5 it will 
become apparent that when the slidable rmember 
50 is shifted into the position for rapid return 
I movement of the operating piston, the oli filling 
the cylinder 34 will escape through the conduit 

* 5, recess 5 and waste port i 5a into the storage 
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tank. Also, when the valve setting is changed 
from idling to rapid advance (see Fig. 4), the oil 
from the cylinder will escape through the con 
duit 5, recess 5 az, and Waste port i ja into the , 
storage tank. When the valve setting is changed 
from idling to rapid return . (see Fig. 5), the oii 
from the cylinder 3 Will escape through the 
conduit f5, recess 5 and Waste port 5a. 

It will also be noticed that in ail operative 
settings of the “valve 40, the end space thereof 
adjacent to the recess 5 fa is inoperative and it 

* communicates with the storage tank through 
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the conduit 6, recess of the piston 39a, and 
waste port i 6C, thus preventing entrapment of 
oil in said space. 

In the modified structure embodying my in 
vention, shown in Figs. 6 to 8, inclusive, the gen 
eral character of the cycle employed, and the 
operation of the device is similar to that of the 
preferred structure. However, in this structure 
I employ different means for controlling the dis 
charge of the pump, designated generally by the 
numeral 80. In this structure, the pump body 
8 houses a concentric pump ring 82 cooperating 
with the rotor 86 keyed onto the shaft 85, said 
rotor having a plurality of blades 88 sliding in 
longitudinal radial slots 87. Operation of the 
rotor 86 and blades 88 is Similar to that of the 
rotor 26 and blades 28 of the preferred structure. 
Change of the displacement of the pockets 
formed by said blades 88 is effected in this struc 
ture by changing the amount. of eccentricity of 
the axis of the ring 82 with respect to the axis 
of the rotor 86. When it is desired to have the 
pump 80 operate at full capacity, the ring 82 
is moved into the position shown in Fig. 6, where 
the amount of eccentricity is the largest. On 
the other. hand, when it is desired to operate the 
pump at “no-discharge”, the ring 82 is bodily 
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the position shown in Fig. 3, the piston sis is in - 

However, 

5 
moved into the position shown in Fig. 8, which 
is a position of exact concentricity of the ring 
82 and the rotor 86. with the ring 82 in such 
concentric position, there i will be no relative 
eccentricity of the rotor 86 and the ring 82, and 
the displacement of the pockets formed by the 
blades 88 remains constant during the rotation 
of the rotor and in such condition no oil is drawn 
from the slot 9 or forced into the slot 92. Any 
intermediate position of the ring 82 produces a 
condition in which the pump 80 operates at a 
respective intermediate capacity. 
Means are provided in this structure for mov 

ing the ring 32 and, consequently, changing the 
Volumetric displacement of the pump 80 auto 
matically by the fluid itself in accordance with 
the pressure in the circuit. The ring 82 has at its 
outside cylindrical surface four milled fiat por 
tions. Two of them are intended to adapt it for 
Cooperation with the guiding fiats 83 and 84 of 
the pump body 3 f, while the other tWo, cut at an 
angle of 90° to those cooperating with the sur 
faces 83 and 84, are adapted to bear the pres 
Sure of pistons 95 and 96. The piston 95 is 
adapted to operate in an eccentricity-decreasing 
cylinder 93 cast integrally with the pump body 
8, and the piston 96 is adapted to operate in 
the eccentricity-restoring cylinder 94 integral 
with the pump body 8i. Piston 95 has a larger 
diameter than has the piston 96, and therefore 
with the same pressure in both cylinders, the 
piston 96 will exert upon the pump ring 82 a much 
greater force than will the piston 95. The cylin 
der 94 is connected by means of the conduit 8 
with the discharge conduit 2. The piston 96 is 
aided in its movement toward the rotor 86 by a 
spring 3, the initial compression of which is 
regulated with the aid of a screw 98. 
For the rapid advance of the piston 6, the con 

troi valve is set in position illustrated in Fig. 4. 
The flow of the oil in this condition is as indicated 
by arrows, it being pumped into the space 63 of 
the cylinder 60 and allowed to escape freely from 
the Space 64 through the escape opening 45. In 
this condition there will be no pressure built in 
the cylinder 93, while there will be some pres 
Sure transmitted from the discharge conduit 2 
into the cylinder 94. Aided by the spring 9, the 
piston 96 is capable in this condition to exert a 
sufficient force to move the ring 82 all the way 
toward the piston 95 until it reaches the stop 93a. 
In this position of the ring 82, the eccentricity 
Will be greater, and the pump will operate at its 
maximum capacity, effecting a rapid movement 
of the piston 6. To change the rapid movement 
of the piston 6 into a slow feeding movement, the 
control valve is set in the position shown in Fig. 6. 
In this condition the free escape opening 45 is 
closed, and the cylinder 93 is communicating 
with the back-pressure space 64. The free escape 
of the oil being prevented, the piston 6 i ceases to 
move, and pressure is built up in the space 63, 
space 64, and in the cylinder 93. Because of 
the pressure in the cylinder 93, the piston 95 oper 
ates to move the ring 82 toward a position of de 
creased eccentricity, causing the pump 80 to de 
crease the rate of its discharge. The back-pres 
sure in the space 64 is relieved in this condition 
only because of the operation of the metering de 
vice 70, and it is the rate of this “metering off” 
action of the device 70 that determines the rate 
of the feeding movement of the piston 6 l, while 
the amount of eccentricity of the ring 82 deter 
mines the rate of discharge of the pump 80. In 
other words, the back-pressure in the space 64 
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is maintained at such a magnitude as to maintain 
the proper eccentricity of the ring 82, and to 
produce with the aid of the piston 95 such a rate. 
of pump discharge as to correspond to the rate 
of metering action of the device 70. Of course, 
the pump must be tested and regulated with tlhe 
aid of the screw 98 to produce in these conditions 
such a balanced action. 

Rapid return movement of the piston S is 
produced when the control valve is set in the po 
sition shown in Fig. 5, in which condition no 
pressure will be applied to the piston 95, and the 
pump will operate at increased capacity, pumping 
oil into the space 64, while the oil from the Space 
63 will be allowed to escape through the opening 
46 into the storage tank. ' . 

For idling operation the valves 39 and 40 are 
set as illustrated in Fig. 8. In this condition the 
entire discharge of the pump 80 is directed into 
the cylinders 93 and 94, but, because of the 
difference in the respective piston areas, a much 
greater force is exerted by the piston 95, and it 
moves the ring 82 into the position of exact con 
centricity with the rotor 86, in which condition 
the pump 80 does not produce any discharge. 
The oil which may be entrapped in the cylin 

der 93 is released by operation of the means de 
scribed in connection with the preferred struc 
ture, and their separate description is dispensed 
with for the above reaSOinS. v 

It will be noted that, with the exception of the 
position for, idling operation of the pump, the 
valve 40 is hydraulically balanced, that is all hy 
draulic forces applied thereto will balance each 
other and, consequently, there is no necessity 
of firmly locking the sliding member 50 in any of 
the positions. Also, the resistance of said mem 
ber 50 to manual operation will be limited to the 
mere friction. 
Thus in one of its broader aspects my inven 

tion contemplates providing a novel hydraulic 
device for hydraulic feeds and controls, in which 
the rate of intake and discharge of the pump are 
changing in accordance with the discharge re 
quirement for a particular type of movement of 
the hydraulically actuated member, and in which 
said change of intake and discharge is effected. 
automatically by the pressure of the liquid fluid 
itself. 
Although only two embodiments of my inven 

tion have been illustrated and described, other 
changes and modifications in the form and ar 
rangement of parts, which will now appear to 
those skilled in the art, may be made without de 
parting from the scope of my invention. For 
instance, other means for changing the encen 
tricity of the pump than those employed in the 
hereindescribed embodiment may be used. Other 
types of pumps, such as reciprocating pumps of 
changing stroke, and other types of controlling 
valve may be employed. 

70 
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I claim: *' 
1. In a hydraulic device for effecting hydraulic 

feeds or the like, a pump of variable discharge, 
an operating • cylinder, a piston reciprocable in 
said cylinder and actuated by the pressure of dis 
charge of said pump, and means operated at a 
predetermined time by the back pressure created 
in said cylinder by said piston for changing the 
rate of discharge of said pump in substantially 
inverse proportion to the magnitude of said back 
pressure. 

2. In a hydraulic device for effecting hydraulic 
feeds or the like, a pump of variable discharge, 
an operating cylinder, a piston reciprocable in 
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said cylinder and actuated by the pressure of dis 
charge of said pump, and means including a re 
ciprocable spring actuated piston operated at a 
predetermined time by the back pressure created 
in said cylinder by said piston for changing the 
rate of discharge of said pump in substantially 
inverse proportion to the magnitude of said back 
pressure. 

3. In a hydraulic device for effecting hydraulic 
feeds or the like, a pump of variable discharge, 
an operating cylinder, a piston reciprocable in 
Said cylinder and actuated by the pressure of dis 
charge of said pump, means operated at a pre 
determin?d time by the back pressure created in 
Said cylinder. by Said piston for changing the 
rate of discharge of said pump in substantially 
inverse proportion to the magnitude of saidi back 
pressure, valve means adjustable to precludie op 
eration of Said means by the back pressure, and 
means for metering off the fluid at a predeter 
mined rate from the back pressure Side of Saidi 
cylinder. 

4. In a hydraulic device for effecting hydraulic 
feeds or the like, a pump of variable discharge, 
an operating cylinder, a piston reciprocable in 
said cylinder and actuated by the pressure of dis 
charge of said pump, means operated at a prede 
termined time by the back pressure created in 
Said cylinder by said piston for changing the rate 
of discharge of said pump in substantially in 
Verse proportion to the magnitude of said back 
pressure, valve means adjustable to preclude op 
eration of said means by the back pressure, and 
rotary means for metering off the fluid by cen 
trifugal action at a predetermined rate from the : 
back pressure side of said cylinder. 

5. In a hydraulic device for effecting hydraulic 
feeds and controls, a pump of variable discharge, 
an operating cylinder with a piston, said piston 
adapted to be actuated by the pressure of dis 
sharge of said pump, and a member operated by 
back pressure created in said cylinder by said 
piston, said member adapted to change the rate 
of discharge of said pump in inverse proportion 
to the magnitude of said back pressure. - 

6. En a hydraulic device for effecting hydraulic 
feeds and controls, a pump of variable discharge, 
an operating cylinder having a piston adapted: 
to be actuated by the pressure of discharge of said 
pump, a discharge-controlling cylinder having 
a piston adapted to be operated by back pressure 
created in said operating cylinder by said oper 
ating piston and mechanically connected with 
the discharge-controlling element of said pump, 
whereby the discharge of said pump decreases in 
proportion to the increase of said back pressure. 

7. In a hydraulic device for effecting hydraulic 
feeds and controls, a pump of variable discharge, 
an operating cylinder having a piston adapted 
to be actuated by the pressure of discharge of 
said pump, a discharge-controlling cylinder hav 
ing a piston adapted to be operated by back pres 
sure created in said operating cylinder by said 
operating piston and mechanically connected 
with the discharge-controlling element of said 
pump, whereby the discharge of said pump de 
creases in proportion to the increase of said back 
pressure, and means acting in opposition to said 
discharge-controlling piston and adapted to move 
the same into the position corresponding to the 
full capacity of the pump when hydraulic com 
munication between said discharge-controlling 
cylinder and the back pressure space of the oper 
ating cylinder is interrupted. 

8. In a hydraulic device for effecting hydraulic 
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feeds and controls, a positive acting pump, of 
variable volumetric displacement, an operating 
cylinder having a piston adapted to be actuated 
by the pressure of discharge of said pump, a dis 
placement controlling cylinder having a piston 
operatively arranged therein and adapted to be 
operated by back pressure created in said operat 
ing cylinder by the movement of said operating 
piston, said displacement-controlling piston being 
operatively connected to the displacement-affect 
ding means of said pump, whereby the volumetric 
displacement of said pump decreases in propor 
tion to the increase of Said back pressure, and a 
spring acting in opposition to said displacement 
controlling piston and adapted to move the same, 
when hydraulic communication between said dis 
placement-controlling cylinder and the back 
pressure space of the operating cylindier is inter 
rupted, into the position effecting a displacement 
corresponding substantially to that of the full 
capacity of the pump. 

* 9. In a device for effecting hydraulic feeds and 
controls, a rotary pump of variable volumetric 
displacement, an operating cylinder having a pis 
ton slidably arranged therein, said piston adapted 
to be selectively advanced from one end of the 
cylinder to the other and to be returned to the 
starting position by the pressure of the fiuid dis 
charged by said pump, a displacement-control 
ling piston operatively arranged in a suitable cyl 
inder and adapted to respond to the back pres 
sure created in saidi operating , cylinder because 
of the advance movement of said operating pis 
ton and to decrease the voliumetric displacement 
of said pump when said back pressure increaseS, 
and a spring acting in opposition to said displace 
ment-controlling piston and adapted to move the 
same into a position effecting a displacement cor 
responding substantially to that of the full ca 
pacity of the pump when a substantially atmos 
pheric pressure is caused to operate upon said. 
displacement-controlling piston. 

10. In a device for effecting hydraulic feeds 
and controls, a rotary pump including a rotor 
and an eccentricity ring encircling said rotor, 
said ring adapted to change, as its eccentricity 
is affected, the volumetric displacement of Said 
pump from zero to displacement corresponding 
to full capacity of the pump, an operating cyliin 
der having a piston operatively arranged therein, 
said piston adapted to be selectively advanced 
from one end of the cylinder to the other end 
thereof and to be returned to its starting posi 
tion by the pressure of fluid discharged by said 
pump, an eccentricity-controlling piston oper 
atively arranged in a suitable cylinder and 
adapted to respond to the back pressure created 
in said operating cylinder because of the advance 
movement of said operating piston and to affect 
the eccentricity of said eccentricity ring, thereby 
decreasing the volumetric displacement of said 
pump as said back pressure increases, and a 
spring acting in the direction opposite to that 
of said eccentricity-controlling piston, said 
spring adapted to affect the eccentricity of said 
ring and to increase thereby the displacement of 
said pump as said back pressure decreases, and 
to effect the displacement corresponding to the 
full capacity of said pump when said eccentric 
ity-controlling piston is not subjected to said 
back preSSure. 

11. A device for effecting hydraulic feeds or 
the like, comprising a rotary pump of "variable 
volumetric displacement, an operating cylinder 
having a piston arranged therein and adapted 
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to be moved into advance position and to be 
returned to its starting position by the fluid 
pressure created by said pump, a metering device 
operated by the rotor of said pump, hydrauli 
cally connected to the back pressure side of said 
cylinder and adapted to meter off the fluid from 
the back pressure side of Said operating cylinder 
at a predetermined rate. 

12. A device for effecting hydraulic feeds or 
the like, comprising a rotary pump of variable 
volumetric displacement, an operating cylinder 
having a piston arranged therein and adapted 
to be moved into advance position and to be 
returned to its starting position by the fluid 
pressure created by said pump, a metering device 
operated by the rotor of Said pump, hydrauli 
cally connected to the back pressure Side of Said 
cylindier and adapted to meter off the fluid from 
the back pressure side of said operating cylinder 
at a predetermined rate, a displacement-control 
ling piston operatively arranged in a suitable 
cylinder and adapted to respond to the back 
pressure created in said operating cylinder be 
cause of the advance movement of said operat 
ing piston and to effect in said pump a displace 
ment producing a rate of discharge equal to that 
of the metering off rate of said metering device. 

13. A device for effecting hydraulic feeds or 
the like, comprising a rotary pump of variable 
volumetric displacement, an operating. cylindier 
having a piston arranged therein - and adapted 
to be movedi into advance position and to be 
returned to its starting position by the fluid pres 
Sure created by Said pump, a metering device 
operated by the rotor of said pump, hydrauli 
cally connected to the.back pressure side of said 
cylinder and adapted to meter off the fiulid from 
the back pressure side of Said operating cylinder 
at a predetermined rate, a displacement-contro 
ling piston operatively arranged in a suitable 
Cylinder and adapted to respond to the back 
pressure created in said operating cylinder be 
cause of the advance movement of said operat 
ing piston and to effect in said pump a displace 
ment producing a rate of discharge equal to that 
of the metering off rate of said metering device, 
a member acting in opposition to said displace 
ment-controlling piston and adapted to effect 
maximum displacement in said pump when there 
is no communication between the back pressure 
side of said operating cylinder and said displace 
ment-controlling cylinder. 

4. A device for effecting hydraulic feeds or 
the like, comprising a rotary pump of variable 
volumetric displacennent, an operating cylinder 
having a piston arranged therein and adapted 
to be moved into advance position and to be re 
turned to its starting position by the fiuid pres 
sure created by said pump, a rotary metering 
device operated by the rotor of said pump, said 
device being hydraulically connected to the back 
pressure side of said cylinder and adapted to 
meter off the fluid by centrifugal action from 
said back pressure side at a predetermined rate. 

15. A device for effecting hydraulic feeds or 
the like, comprising a rotary pump of variable 
volumetric displacement, an operating cylinder 
having a piston arranged therein and adapted 
to be moved into advance position and to be re 
turned to its starting position by the fluid pressure 
created by said pump, a rotary metering device 
operated by the rotor of said pump, said device 
being hydraulically connected to the back pres 
sure side of said cylinder and adapted to meter 
off the fluid by centrifugal action from said back 
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and controls, a rotary pump having a pump, body, 
provided with an intake slot and a discharge 
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pressure side at a predetermined rate, said device 
being mounted to rotate about an axis coincident 
with the axis of rotation of the rotor. 

16. A structure as defined in claim 14, said 
metering device having a body provided with 
passages communicating with the back pressure 
side of the operating cylinder and with passages 
communicating with free escape openings, and 

- an end piece fitting into the end of the rotor 
shaft and forming pockets of adjustable volume, 
said pockets adapted in operation to register al 
ternatively with said back pressure passages and 
with said free escape passages, whereby the fiuidi 
is metered off from the back pressure side of said 
operating cylinder at a predetermined adjustable 
rate. V 

17. In a device for effecting hydraulic feeds 

slot, a concentric rotor with a plurality of blades 
operatively arranged in said pump body, and 
an eccentricity ring of constant eccentricity en 
circling said rotor and adapted to be movedi so 
as to change the position of its eccentricity with 

respect to said slots thereby changing the volu 
metric displacement of said pump, an operating 
cylinder having a piston adapted to be selective 
y advanced from one end of the cylinder to the 
other end thereof and to be returned to its start 5 ing position by the pressure of fluid discharged 
by said pump, an eccentricity-controlling piston 
operatively arranged in a suitable cylinder and 
adapted to respond to the back pressure created 
in said operating cylinder because of the ad 
vance movement of said operating piston and 
to move said eccentricity ring, thereby decreas 
ing the volumetric displacement of said pump , 
as said back pressure increases, and a spring 
acting in the direction opposite to that of saidi 
eccentricity-controlling piston, and adapted to 
move Said. ecc3entricity ring and to increase 
thereby the displacement of said pump as said 
back pressure decreases, and to effect the dis 
placement corresponding to that of the full ca 
pacity of said pump when said eccentricity-cor 
trolling piston is not subjected to saidi back pres 
Stre, 
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