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ABSTRACT: This invention relates to an electro-hydraulic 
servomotor wherein a hydraulic motor can exactly follow the 
rotation of an electric motor. No relative rotation occurs 
between a servovalve chamber and a valve spool closely 
mounted within said chamber. The valve spool is axially 
moved by the electric motor, thereby enlarging the opening 
degree of the oil ports of the hydraulic motor, and the rotation 
of said hydraulic motor moves said valve spool in the reverse 
direction to said axial displacement of said valve spool, 
thereby controlling the opening degree of said oil ports of said 
hydraulic motor. 

Rese Sats 2%, a 

it is 55 Y N NN ESZ, 2 & 
W 

4. 

    

  

  

  

  

    

  

  



Patented Sept. 29, 1970 

W 

Asia 1. 

l 

| 5 64 

SS itzR s NKreer SSN 

4. 

SSS As 

It is s SZESSSSSSS w 9th 7.SSESSK22732 
s zzt W É 3.3 S2 E2 SNSSW 

ERE 

3,530,764 

Sheet of 2 

SS 
s 

f f 

ob' Oo 7 12 

f'MAK (AIA 
rvuor-tot 

elitotitor 

  

  

    

  

  

  

  

  



iPatented Sept. 29, 1970 3,530,764 
Sheet - 2 - of 2 

S 

542, 222 

- It is 
4. Y 

zz Z2 13 El TX z: 
SS 

S2SSSIsiN 

SNN: 22, SY 4. 

ret SS EN SSS It Xaaag. N GPE III as 2 T. S. SES 
9 It is TE 

O 5ANNA 
7 23 7 56 2." 

rvuor-tot 
AMAK (M. 

asy % 2-4- 
elitoves 

  

  

  

    

  

  

    

  

    

    

  

      

  

  

  



1 
ELECTRO-HYDRAULCSERVOMOTOR 

BACKGROUND OF THE INVENTION 

Recently with a spectacular advance in the automatic con 
trol of machine tools, and the like, a servomotor which can 
quickly respond to the r.p.m. indication and at the same time 
can withstand a heavy load is widely in demand. 
As is well known, in an electric motor, like an electric pulse 

motor or a synchronous motor, the control of revolution is 
easy, but the motor cannot be used at high speed revolutions 
over a certain r.p.m. under a heavy load. 

Meanwhile, in the case of a hydraulic motor, the motor may 
be used even at high speed revolutions under a heavy load, but 
it is not so easy for revolution control as the electric motor. 
Thus, both kinds of servomotors are found to have relative 
merits and demerits. 

In view of this situation, the so-called electro-hydraulic ser 
vomotor has come into practical use, combining the good con 
trollability features of the electric motor, such as an electric 
pulse motor or a synchronous motor, with the high speed and 
high output of the hydraulic motor. 
The electro-hydraulic motor, as is well known, works as fol 

lows: the revolution of the electric motor is converted into an 
axial displacement taking place at the same time as the rota 
tion of the valve spool or to a rotational displacement of the 
pilot valve. By either displacement, the oil port is opened to 
supply the pressurized oil to the hydraulic motor or to 
discharge the oil out of the motor, thereby the revolution of 
the hydraulic motor is made to follow that of the electric mo 
Ot. 

The construction of the conventional electro-hydraulic mo 
tor, however, is such that either the valve spool or the pilot 
valve is closely mounted within the valve chamber of the ser 
vovalve; thereby either the valve spool or the pilot valve is 
rotated by the electric motor; and thus either, the valve spool 
or the pilot valve can rotate or slide in relation to the valve 
chamber of the servovalve. Under this construction, con 
siderable power is needed to move the valve spool or the pilot 
valve. 
The valve spool must be closely mounted within the valve 

chamber of the servovalve, or otherwise the hydraulic motor 
will not be able to follow the rotation of the electric motor 
with any degree of accuracy. Thus, great resistance should be 
overcome in order to realize a close mounting of either the 
valve spool or the pilot valve within the valve chamber of the 
servovalve due to the relative rotation of either the valve spool 
or the pilot valve to the valve chamber of the servovalve. Par 
ticularly when the oil viscosity is high, the resistance against 
the valve spool imposes an increased torque on the electric 
motor, resulting in a control failure of the electric motor. 
Meanwhile, it is conceivable to make the valve spool rotate 

or slide relative to the valve chamber of the servovalve by the 
rotating output of the hydraulic motor and provide such feed 
back as to nullify the axial displacement of the valve spool. 
Under this arrangement, however, the rotation of the valve 
spool would be synchronized with that of the hydraulic motor 
and accordingly, the relative rotation of the valve spool to the 
valve chamber of the servovalve would be high-speed, or the 
absolute amount of this relative motion would be great. While 
the radial difference between the valve chamber of the ser 
vovalve and the valve spool, closely mounted within the valve 
chamber, is less than several microns, the valve spool and the 
valve chamber of the servovalve cannot be true circle. 
Moreover, the valve spool and the valve chamber of the ser 
vovalve cannot be precisely concentric. It follows, on one 
hand, that the valve spool would be worn out and accordingly 
it would be difficult to make the rotation of the hydraulic 
motor follow that of the electric motor with high accuracy, 
and on the other hand, that a strong shearing force acts on the 
film of pressurized oil and in consequence the temperature 
rise of the pressurized oil is very much promoted. 
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2 
SUMMARY OF THE INVENTION 

The primary object of this invention is to provide an electro 
hydraulic motor in which no relative rotation takes place 
between a valve chamber and a valve spool closely mounted 
within said valve chamber. Only a relative displacement in the 
axial direction takes place between them, so that the valve 
spool can work smoothly. 
Another object of this invention is to provide an electro 

hydraulic motor in which the oil port of the hydraulic motor is 
opened by a feeble or small torque of the electric motor. The 
rotation of the hydraulic motor can follow with high accuracy 
the rotation of the electric motor and a large torque of the 
hydraulic motor can be produced. 

Still another object of this invention is to provide an electro 
hydraulic motor in which the valve spool is allowed to cause 
only an axial displacement, thereby preventing any heat 
generation through the shearing of the pressurized oil. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and effects of this invention will be obvious 
from the following description with reference to the attached 
drawings, in which: 
FIG. 1 shows a longitudinal section of one embodiment of 

this invention; 
FIG. 2 shows a sectional view of FIG.1 taken along the line 

I-II; 
FIG. 3 shows a sectional view of FIG. 1 taken along the 

line I-III: 
FIG. 4 shows a longitudinal scction of another embodiment 

of this invention; and 
FIG. 5 shows a longitudinal section of still another embodi 

ment of this invention. 

DESCRIPTION OF THE PREFERREDEMBODIMENTS 

In FIG. 1, 1 is an electric pulse motor, a synchronous motor, 
or other electric motor with controllable speed; 2 is a hydrau 
lic motor; and 3 is a servovalve linking the electric motor 1 
and the hydraulic motor 2. 
The hydraulic motor 2 shown here is a well known axial 

plunger type motor illustrated as an example. This motor com 
prises a valve plate 4 fixed to the servovalve 3, a cylinder 
block 5 rotating in contact with said valve plate 4, an output 
shaft 9 splined to said cylinder block 5, an odd number of 
cylinders 6 provided within said cylinder block 5 axially 
disposed and circumferentially spaced around the axis of said 
output shaft 9, pistons 7 slidably mounted in the respective 
cylinders 6, and a rotatable inclined plate 8 which contacts the 
tips of said pistons 7. 
As shown in FIG. 2, said valve plate 4 has two arcuate circu 

lation grooves 19 and 20 provided opposite to each other 
around said output shaft 9. One of said circulation grooves 19 
communicates with the port 15 of the servovalve 3, while the 
other 20 communicates with the port 16 of the servovalve 3 
through passages not shown. The respective cylinders 6 pro 
vided in the cylinder block 5 communicate at one time with 
the circulation groove 19 and at another time with the circula 
tion groove 20 according to the rotation of the cylinder block 
5, whereby at any time some of the cylinders communicate 
with the circulation groove 19, while some of the cylinders 
communicate with the circulation groove 20, 

Within the servovalve 3, a sleeve 10 is supported on 
bearings. The sleeve is rotatable but not shiftable in the axial 
direction. The left end of the sleeve 10 in FIG. 1 engages with 
a coupling 11 provided at the right end of the output shaft 9. 
Thus, the sleeve 10 can rotate together with the output shaft 9. 
The sleeve 10 has a valve chamber 10abored therein. A valve 
spool 12 is mounted within this valve chamber 10a slidably in 
an axial direction. The valve spool. 12 engages with a key 
member 10b screwed into the sleeve 10, whereby it can be 
shifted axially relative to the sleeve 10, but cannot be rotated 
relative to the sleeve 10. 
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The right end of the valve spool 12 in FIG. 1 is provided 
with a male screw member 12a, which is threadedly received 
in the female screw member 18 connected to the rotating shaft 
13 of the electric motor 1. Said female screw 18 is rotatably 
supported by a thrust bearing within the block. 
An inlet oil passage 14 is provided in the servovalve housing 

3 and opens to the valve chamber 10a bored in the sleeve 10. 
At the neutral position of the valve spool 12, i.e., the halt con 
dition of the electro-hydraulic servomotor, said passage 14 
communicates with neither the port 15 nor the port 16. When 
the valve spool 12 moves rightward from the position in 
dicated in FIG. 1, the inlet oil passage 14 is opened to commu 
nicate with the port 15. As stated before, since the port 15 
communicates with the circulation groove 19 (FIG. 2), the 
pressurized oil supplied from the passage 14 to the port 15 
goes into the circulation groove 19 to be delivered to the 
cylinders 6 which communicate with the circulation groove 
19. 
When the valve spool 12 shifts leftward from the position of 

FIG. 1, the inlet passage 14 is opened to communicate with the 
port 16. Since the port 16 communicates with the circulation 
groove 20 (FIG. 2), the pressurized oil supplied from the 
passage 14 to the port 16 reaches the groove 20, to be 
delivered to the cylinders 6 which communicate with the 
groove 20. 
The servovalve 3 is further provided with an oil discharge 

passage 17, which opens to the valve chamber 10a bored in 
the sleeve 10. At the neutral position of the valve spool 12, 
said oil discharge passage 17 communicates with neither the 
port 15 nor the port 16. 
When the valve spool 12 moves rightward from the position 

indicated in FIG. 1 the port 16 is opened to communicate with 
the oil discharge passage 17 and the pressurized oil within the 
cylinders 6 communicating with the groove 20 will drain out 
of the groove 20 and be discharged into the reservoir tank 
through the discharge passage 17 through the port 16. 
When the valve spool 12 moves leftward from the position 

of FIG. 1, the port 15 is opened to communicate with the oil 
discharge passage 17 and the pressurized oil within the cylin 
ders 6 communicating with the groove 19 will pass through the 
groove 19 and be discharged into the reservoir tank via the 
port 15 and the discharge passage 17. 
There are sealing members 29 of synthetic resin, etc. pro 

vided between the internal bore of the servo valve 3 and the 
external surface of the sleeve 10 to prevent the pressurized oil 
from leaking to the adjacent ports and passageways. 
The performance of this electro-hydraulic servomotor is to 

be explained in the following. 
An electric pulse motor is used at the electric motor 1. 

When an electric pulse is given to the electric motor 1, the 
rotating shaft 13 of said motor 1 begins to turn. Accordingly, 
the female screw member 18 turns along with the rotating 
shaft 13. When the electric pulse motor begins to turn, the 
valve spool 12 is at the neutral position shown in FIG. 1, with 
the output shaft 9 at rest. The sleeve 10 engaging with the out 
put shaft 9 through the coupling 1 is also at rest. The valve 
spool 12 is retained against rotation relative to the sleeve 10 
by means of the key member 10b. Therefore, when the female 
screw member 18 turns, the male screw member 12a, which is 
threadedly engaged with said female screw member 18, is axi 
ally moved together with the valve spool 12. The motion of the 
valve spool 12 thereby is not a relative rotation to the sleeve 
10 but merely a simple displacement in an axial direction. 
Thus, the screwed engagement of female screw member 18 
with male screw member 12a is utilized as the means for con 
verting the rotation of the electric motor 1 to an axial dis 
placement of the valve spool 12. As the axial moving force of 
the valve spool 12 in this case is amplified, even a feeble 
torque of the electric motor is enough to cause a very accu 
rate displacement of the valve spool 12 with the least possible 
energy loss due to the viscosity of the pressurized oil and 
without the possibility of the pulse failing to be given to the 
electric motor. 
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4 
If the axial displacement of the valve spool 12 is as indicated 

by the arrow in FIG. 1 rightward, the pressurized oil passage 
14 communicates with the port 15 and the pressurized oil in 
troduced at the passage 14 goes from the port 15 to the circu 
lation, groove 19 to be delivered to the cylinders 6 commu 
nicating with said groove 19. As a result, the pistons 7 
mounted in the cylinders 6 which communicate with said 
groove 19, tend to be projected outwardly of the cylinder 
block 5 and the tips of said pistons 7 push against the inclined 
plate 8, causing the cylinder block 5 to rotate in the same 
direction as the rotation of the rotating shaft 13. 
When the cylinder block 5 is rotated, the pressurized oil in 

the cylinders 6 communicating with the circulation groove 19, 
is permitted to drain out through the groove 20 and through 
the port 16 to be discharged into the reservoir tank through 
the discharge passage 17, while the pistons 7 mounted in the 
cylinders 6 communicating with the circulation groove 20, are 
pushed by the inclined plate 8, upon the rotation of the 
cylinder block 5, back into the cylinders 6. 
Upon rotation of the cylinder block 5, the output shaft 9, 

splined to said block 5 is rotated, thereby causing the rotation 
of the sleeve 10 through the coupling 11. Since the valve spool 
12 is retained against rotation relative to the sleeve 10 by 
means of the key member 10b, the rotation of the sleeve 10 is 
accompanied by that of the valve spool 12. 
When the electric pulse ceases to be given to the electric 

motor 1 and in consequence the motor 1 comes to a halt, the 
still continuing rotation of the cylinder block 5 and the output 
shaft 9 maintains the rotation of the valve spool 12. The rotat 
ing male screw member 12a will therefore move leftward to. 
the original neutral position of FIG. 1 within the female screw 
member 18 which has now stopped rotating with the electric 
motor. The valve spool cuts the communication of the oil 
passage 14 with the port 15 and that of the oil discharge 
passage 17 with the port 16. Thereupon, the rotation of both 
the cylinder block 5 and the output shaft 9 stops, no relative 
rotation between the valve spool 12 and sleeve 10 taking place 
even at this time. 

If under continuous rotation of the electric motor 1 at con 
stant speed the rotation of the output shaft 9 is slower than 
that of the rotating shaft 13, the valve spool 12 makes an axial 
displacement in the direction of enlarging the opening degrees 
of the ports 15 and 16 and increasing the flow of pressurized 
oil to the hydraulic motor and as the result the supply and 
discharge of oil to the cylinders 6 are increased to promote in 
creased rotation of the cylinder block 5. When the rotation of 
the output shaft 9 is faster than that of the rotating shaft 13, 
the valve spool 12 makes an axial displacement in the 
direction of narrowing the opening degrees of the ports 15 and 
16 and decreasing the flow of pressurized oil to the motor and 
as the result the supply and discharge of oil to the cylinders 6 
are decreased to reduce the speed of rotation of the cylinder 
block 5. Thus, the speed of rotation of the output shaft 9 is at 
all times controlled to follow the speed of the rotating shaft of 
the electric motor 1. 

FIG. 4 illustrates another embodiment according to this in 
vention, in which the identical parts to FIG. 1 are denoted by 
the identical symbols. 

in the embodiment of FIG. 4, the servovalve 3 is bored to 
form a valve chamber 3a, within which the valve spool 21 is 
mounted slidably in an axial direction. The valve spool 21 en 
gages with a key member 30 screwed into the body of the ser 
vovalve 3. Said valve spool is therefore axially movable rela 
tive to the internal bore of the servovalve 3, but not rotatable. 
The valve spool 21 has an axial through hole 28 bored therein 
and into this through hole 28 a working shaft 22 is inserted 
rotatable relative to the valve spool 21. At both ends of the 
valve spool 21 there are installed bearings 23 and 24 which 
rotatably support said working shaft 22. Outside of said 
bearings 23 and 24 there are flanges 22a and 22b fixed to the 
working shaft 22. Thus, the working shaft 22 can both rotate 
and make displacement in an axial direction. While the valve 
spool 21 moves axially therewith, the valve spool 21 does not 
rotate. 
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At the right end of the working shaft 22 there is provided 
the male screw member 22c, which is threadedly received in 
the female screw member 13a formed on the rotating shaft of 
the electric motor 1. At the left end of the working shaft 22, a 
gear 26 is rigidly mounted and this gear meshes with and is axi 
ally slidable relative to a wide gear 25 fixed to the output shaft 
9. 

In the embodiment of FIG. 4, when an electric input like the 
electric pulse is imparted to the electric motor 1, the rotating 
shaft 13 of the electric motor begins to rotate. Accordingly, 
the female screw member 13a turns along with the rotating 
shaft 13. When the electric pulse motor begins to rotate the 
cylinder block 5 and the output shaft 9 splined to said block 5 
are at rest, so that the working shaft 22 on which is rigidly 
mounted the gear 26 meshing with the gear 25 rigidly 
mounted on the output shaft 9 does not rotate at first. There 
fore, as the female screw member 13a turns, the male screw 
member 22c, cooperatively engaged with said female screw 
member 13a, will be axially displaced together with the work 
ing shaft 22. 
When the working shaft 22 is displaced in an axial direction, 

the valve spool 21 disposed between the flanges 22a and 22b is 
also displaced axially together with the working shaft 22 and 
the oil passage 14 and the oil discharge passage 17 are made to 
communicate either with the port 15 or with the port 16, 
thereby causing a rotation of the cylinder block 5. 
When the cylinder block 5 rotates, the output shaft 9 

splined with said block 5 also rotates and as the result the 
working shaft 22 will be rotated through the meshing gears 25 
and 26. If there is a speed difference between the rotation of 
the working shaft 22 and that of the rotating shaft 13 of the 
electric motor 1, the male screw member 22c threaded into 
the female screw member 13a will shift the valve spool 21 
together with the working shaft 22 in the axial direction, 
thereby changing the opening degrees of ports 15 and 16 and 
controlling the flow of pressurized oil, with the result that the 
rotation of the output shaft 9 can follow that of the rotating 
shaft 13 of the electric motor 1. 
The valve spool 21 is prevented by the key member 30 from 

being rotated. As there are bearings 23 and 24 inserted 
between the valve spool 21 and the working shaft 22, the valve 
spool 21 will not rotate relative to the valve chamber 3a of the 
servovalve 3, but instead will merely be axially displaceable 
whenever the working shaft 22 is turned by the gear 26 and 
makes an axial displacement. 

In the embodiment of FIG. 4, as compared with that of FIG. 
1, the composition of the servovalve 3 is simplified and the 
equipment is made compact. With the working shaft provided 
within the valve spool 21, the sealing of pressurized oil is also 
simplified. Moreover the working shaft 22 is reduced both in 
diameter and in weight, so with the load on the electric motor 
1 is greatly reduced. It is thus possible to make the rotating 
shaft 13 of the electric motor 1 turn correctly following the 
frequency of the electric input. 

FIG. 5 illustrates still another embodiment of this invention, 
the identical parts to FIG. 4 being denoted by the identical 
symbols. In the embodiment of FIG. 5, the rotating shaft 13 of 
the electric motor 1 has fixed thereon a wide gear 27, which 
meshes with a gear 26 fixed to the working shaft 22. The male 
screw member 22c provided at the left end of the working 
shaft 22 is threadedly received in the female screw member 
31, formed at the right end of the output shaft 9. 

In the embodiment of FIG. 5 when an electric input like the 
electric pulse is given to the electric motor 1, the rotating shaft 
13 of the electric motor 1 begins to turn. Through the gears 27 
and 26 the working shaft 22 is rotated. When the electric pulse 
motor begins to turn, both the cylinder block 5 and the output 
shaft 9 splined therewith are at rest. The rotation of the work 
ing shaft 22 causes the male screw member 22c, threaded into 
the female screw member 31, to be axially displaced along 
with the working shaft 22. 
When the working shaft 22 is shifted, while rotating, in the 

axial direction, the valve spool 21 disposed between the 
flanges 22a and 22b, will likewise be displaced axially along 
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6 
with the working shaft 22, thereby supplying and discharging 
the pressurized oil to the cylinders 6 of the cylinder block 5 to 
rotate the cylinder block 5. The valve spool 21 being retained 
against rotation by means of the key member 30, the valve 
spool 21 does not rotate relative to the valve chamber 3a of 
the servovalve 3, but merely makes an axial displacement 
therein as illustrated in the embodiment of FIG. 4. 

If there is a speed difference between the rotation of the 
output shaft 9 and that of the working shaft 22, the male screw 
member 22c, threaded into the female screw member 31, 
causes the valve spool 21 to be axially displaced together with 
the working shaft 22, thereby changing the degree of opening 
of the ports 15 and 16 and thus controlling the flow of pres 
surized oil, with the result that the rotation of the output shaft 
9 can follow that of the rotating shaft 13 of the electric motor 
1. 
As explained above, this invention makes it possible for the 

rotation of the hydraulic motor to follow with high accuracy 
the rotation of the electric motor by converting the rotation of 
the electric motor with controllable angle or speed of rotation 
to an axial displacement of the valve spool and effecting the 
supply and discharge of pressurized oil to the hydraulic motor 
through this axial displacement of the valve spool. Particu 
larly, according to this invention, no relative rotation is per 
mitted to occur between the axially moving valve spool and 
the sleeve mounted about said valve spool or the valve 
chamber of the servovalve. In consequence the valve spool 
can be very accurately moved by an extremely small or feeble 
rotating torque. Therefore, the response of the valve spool is 
extremely rapid, making it possible for the hydraulic motor to 
follow the rotational angle or speed of the electric motor with 
extremely high accuracy. Besides, there being no relative rota 
tion between the valve chamber and the valve spool mounted 
closely within the valve chamber, the temperature rise of the 
pressurized oil is small. 
Thus, unlike the conventional electro-hydraulic SeWOIO 

tors of the prior art, the servomotor of the present invention is 
free from the inconveniences and disadvantages of being af 
fected by the viscosity of the pressurized oil requiring a large 
power consumption in order to move the valve spool. In this 
invention there is no possibility of the pulse failing to be given 
to the electric motor. 
While the above descriptions are concerned with the 

preferred embodiment of this invention, it will be evident to 
those skilled in the art that various changes and modifications 
may be made therein without departing from the invention; 
and the appended claims intend to cover all such changes and 
modifications as fully within the true spirit and scope of the in 
vention. 

I claim: 
1. An electro-hydraulic servomotor comprising an electric 

motor having a drive shaft and rotatable in response to electric 
signals, a hydraulic rotary motor having an output shaft, a 
source of fluid pressure, servovalve means controlled by said 
electric motor for operating said hydraulic rotary motor 
through control of the supply of fluid pressure from said 
source, said servovalve means having a valve chamber pro 
vided with ports for the supply and discharge of the pres 
surized fluid to said hydraulic motor, a spool valve disposed 
within said chamber and retained from relative rotation 
therewith but axially shiftable within said chamber to control 
the selection and degree of opening of said ports, a screw 
threaded connection means associated with said spool valve 
and rotatable under the influence of relative rotation of the 
drive shaft of said electric motor and the output shaft of said 
hydraulic motor to cause axial displacement of said spool 
valve whereby the hydraulic motor is effectively controlled to 
follow very closely the rotational speed of the electric motor. 

2. An electro-hydraulic servomotor as defined in claim 1, 
wherein said electric motor is an electric pulse type motor 
rotatable through a predetermined angle by responding to 
electric pulses. 
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3. An electro-hydraulic servomotor as defined in claim 1, 
wherein said hydraulic rotary motor is of the hydraulic 
plunger type motor. 

4. An electro-hydraulic servomotor as defined in claim 1, 
wherein said valve chamber is formed within a sleeve rotatably 
mounted within the body of the servovalve means and con 
nected at one end to the output shaft of said hydraulic rotary 
motor with said spool valve slidably mounted within said 
sleeve and retained from relative rotation with respect to said 
sleeve. 

5. An electro-hydraulic servomotor as defined in claim 4, 
wherein said screw threaded connection means is interposed 
between the drive shaft of said electric motor and the spool 
valve. 

6. An electro-hydraulic servomotor as defined in claim 4, 
wherein said sleeve is provided with a port for introducing 
fluid under pressure from said fluid pressure source, a first 
pair of ports for supplying said fluid to said hydraulic rotary 
motor and a second pair of ports for discharging said fluid 
from said hydraulic rotary motor, and wherein said spool valve 
is provided with spaced lands thereon to simultaneously con 
trol said fluid supplied to said hydraulic motor and discharged 
therefrom by controlling said ports. 

7. An electro-hydraulic servomotor as defined in claim 1, 
wherein said spool valve slidably mounted within said valve 
chamber is keyed against rotation relative to the body of said 
servovalve means and is provided with an axially extending 
working shaft rotatably mounted therethrough and axially 
slidable along with said spool valve, said working shaft having 
gear means at one end thereof slidingly engaging gear means 
carried by the output shaft of said hydraulic rotary motor, and 
wherein said screw threaded connection means is interposed 
between the other end of said working shaft and the drive 
shaft of said electric motor so that when the electric motor is 
rotated said spool valve is shifted axially through said working 
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8 
shaft with respect to said valve chamber to control pressure 
fluid to and from said hydraulic rotary motor. 

8. An electro-hydraulic servomotor as defined in claim 7, 
wherein said body of said servovalve means is provided with a 
port for introducing fluid under pressure from said fluid pres 
sure source, a first pair of ports for supplying said fluid to said 
hydraulic rotary motor and a second pair of ports for discharg 
ing said fluid from said hydraulic rotary motor, and wherein 
said spool valve is provided with spaced lands thereon to 
simultaneously control said fluid supplied to said hydraulic 
motor and discharged therefrom by controlling said ports. 

9. An electro-hydraulic servomotor as defined in claim 1, 
wherein said spool valve slidably mounted within said valve 
chamber is keyed against rotation relative to the body of said 
servovalve means and is provided with an axially extending 
working shaft rotatably mounted therethrough and axially 
slidable along with said spool valve, said working shaft having 
gear means at one end thereof slidingly engaging gear means 
carried by the drive shaft of said electric motor, and wherein 
said screw threaded connection means is interposed between 
the other end of said working shaft and the output shaft of said 
hydraulic rotary motor, so that when said electric motor is 
rotated the spool valve is shifted axially through said working 
shaft with respect to said valve chamber to control pressure 
fluid to and from said hydraulic rotary motor. 

10. An electro-hydraulic servomotor as defined in claim 9, 
wherein said body of said servovalve means is provided with a 
port for introducing fluid under pressure from said fluid pres 
sure source, a first pair of ports for supplying said fluid to said 
hydraulic rotary motor and a second pair of ports for discharg 
ing said fluid from said hydraulic rotary motor, and wherein 
said spool valve is provided with spaced lands thereon to 
simultaneously control said fluid supplied to said hydraulic 
motor and discharged therefrom by controlling said ports. 


