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[57] ABSTRACT 

This disclosure relates to an improved electro 
hydraulic pulse motor having an arrangement wherein 
novel stop means are provided for screw-nut coupling 
which couples the four-way pilot valve part to the hy 
draulic motor part while providing a feedback loop in 
the operation of the electro-hydraulic pulse motor so 
that the axial motion of a valve spool of the four-way 
pilot valve part which motion is driven by the electric 
pulse motor part, is properly restricted so as not to fail 
in delivering control action to the hydraulic line formed 
in the electro-hydraulic pulse motor. 

1 Claim, 3 Drawing Figures _ I 
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ELECTROJIYDRAULIC ‘PULSE MOTOR 

The present invention relates to an improvement of 
an electro-hydraulic pulse motor and more particularly 
relates to an improved internal structure of the feed 
back screw-nut coupling of an electro-hydraulic pulse 
motor. 
The conventional electro-hydraulic pulse motor has 

an arrangement in which the principal parts thereof 
consisting of an electric pulse motor, a rotary-type 
four-way pilot valve and an axial piston hydraulic mo 
tor, are operatively coupled to each other by a reduc 
tion gear and a screw-nut coupling having feedback op 
eration and forming a feedback loop in the hydraulic 
line of the electro-hydraulic pulse motor. 
The above-mentioned conventional electro 

hydraulic pulse 'motor works on an operational princi 
ple as disclosed below. ' 
A predetermined amount of rotation of the electric 

pulse motor shaft in response to the impression of an 
electric pulse or of electric pulse train to the input of 
the electric pulse motor, is transmitted to the valve 
spool of the four-way pilot valve part by means of the 
reduction gear so as to cause rotation of the valve 
spool. The rotation of the valve spool is transformed 
into an axial shift of the valve spool by the above 
mentioned screw-nut coupling and the axial shift of the ' 
valve spool from the initial neutral position opens an oil 
supply port provided for the four-way pilot valve part 
so as to introduce hydraulic ?uid from the ?uid power 
source actuating the hydraulic motor part to provide a 
large torque on the‘shaft of the hydraulic motor part 
which is also the output shaft of the electro-hydraulic 
pulse motor, the output being used for driving,‘ e.g., a 
machine on the one hand. 0n the other hand, the out 
put rotation of the hydraulic motor part, restores the 
valve spool of the four-way pilot valve part to the neu 
tral position thereof, where the hydraulic line is 
blocked, again by means of the screw-nut coupling, and 
one cycle of operation of the. electro-hydraulic'pulse 
motor is ?nished with respect to a pulse input im 
pressed thereto. 
However, in this conventional arrangement of the 

electro-hydraulic pulse motor, it oftens occurs an acci 
dentally that the valve spool‘ is not restored to the neu 
tral position thereof and fails to deliver control action - 
to the hydraulic line, and therefore, continuously un 
controlled torque is produced on the output shaft of the 
electro-hydraulic pulse motor. This uncontrolled 
torque breaks down the machine which is driven by the 
electro-hydraulic pulse motor. I 
The object of the present invention is to provide an 

electro-hydraulic pulse motor provided with an internal 
structure capable of eliminating the above-mentioned 
drawback. ' 

Further features and advantages of the present inven 
tion will be apparent from the ensuing description with 
reference to the accompanying drawings wherein: 
FIG. I is a sectional view of an electro-hydraulic 
pulse motor; 

FIG. 2 is a partial view of a stopping sturcture of the 
valve spool‘devised generally and conventionally; 

FIG. 3 is a partially sectional view of a stopping struc 
ture of the valve spool provided in an electro 
hydraulic pulse motor according to the present in 
vention. ‘ 
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FIG. 1 shows the overall arrangement of an electro 

hydraulic pulse motor, input I is arranged at electric 
' pulse motor part 2, and an electric pulse signal is im 
pressed to the input 1. The electric pulse motor part 2 
is coupled to a rotary type four way pilot valve part 4 
having a sleeve 7 and valve spool 5 by means of a re 
duction gear 3 provided between one end portion of 
the spool 5 and the shaft of the electric pulse motor 
part 2. ' 

The. rotary type four way pilot valve part 4 is also 
coupled to an axial piston type hydraulic motor part 6 
by means of a feedback screw-nut coupling formed by 
a screw 9 threaded at one end portion of the valve 
spool 5 and a nut 8 threaded at an inner end portion of 
shaft 6' of the hydraulic motor part 6. Reference nu 
merals Ill and 12 shown in FIG. I are oil supply and re 
turn port connected to the ports of the four way pilot 
valve part d. 

Referring to FIG. 2, a typical structure is shown gen 
erally and conventionally devised to restrict the 
amount of axial shift of the valve spool 5 to a predeter 
mined value in order to avoid disconnection of the cou 
pling between screw 7 and nut 8. That is, stop projec 
tions 13 and 13' are made at the end walls of screw nut 
8 and the inside of the casing of an electro-hydraulic 
pulse motor. ‘ 

However, when the rotational motion of the valve 
spool 5 in response to an operation of electric pulse 
motor part 2 is converted into an axial motion by 
means of the screw-nut coupling, an extremely large 
thrust force is produced on the valve spool 5 and ac 
cordingly, large friction force is produced at the con 
tact points when the valve spool 5 comes in contact 
with the stop projection 13 or 13' under the large thrust 
force. As a result of this, there often occurs an accident 
wherein the valve spool 5 rotates with the shaft 6' of 
hydraulic motor part 6 in a unitary condition through 
over tight contact of the spool 5 and projection 13 of 
nut‘ 8 when the hydraulic motor part 6 is actauted by 

I hydraulic ?uid force introduced by the four way pilot 
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.valve part 4 and therefore, the valve spool 5 is pre 
vented from being restored to the initial neutral posi 
tion thereof. _ 

In accordance with the feature of the present inven 
tion illustrated, hereinafter, with reference to FIG. 3, 
means to properly restrict the axial motion of the valve 
spool 5 is provided so that the above-mentioned draw 
back can be completely eliminated. > - 

Referring now to‘ FIG. 3 which illustrates an embodi~ 
ment of the present invention, a stop member It! is dis 
posed at a side wall portion of nut 8, whilevalve ‘spool 
5' is provided with'a channel 15 between screw 9 and 
stem‘ portion 16, which co-operates with stop member 
10 so as to restrict the shifting motion of spool 5' shown 
by an arrow in FIG. 3, relative to shaft 6' of hydraulic 
motor part 6, to a predetermined value. That is, the end 
I9 of valve spool 5'_ does not make any contact with the 
end face 14 of nut 8. Also, as shown in FIG. 3, the 
channel 15 has a predetermined amount of axial width 
corresponding to the predetermined amount of shift of 

‘ valvezspool 5' and is formed in a skewed state at the 
same skewing angle as the lead angle of screw 7. In ac 
cordance with this skewed state of channel 15, the rota 
tionally shifting valve spool 5' comes into contact with 
stop member 10 embedded in the side wall'portion of 
nut 8, at both end portions 17 and 18 of valve spool 5 
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but without being affected by the above-mentioned 
large thrust force produced on valve spool 5. 
Therefore, friction force which conventionally 

causes a seized condition at the contact portion of 
screw 7 and nut 8, is not produced at either end por 
tions 17 and 18 of valve spool 5 when the valve spool 
5' comes into contact with stop member 10. 
The stop member 10 is arranged so as to be rigidly 

embedded in nut 8 as shown in FIG. 3, so that it can 
sufficiently bear the load given by valve spool 5’. 
Therefore, it is obvious that in accordance with the 

above-mentioned improved structure, the electro 
hydraulic pulse motor of the present invention can 
never be subject to the above-mentioned accident. 
The present invention is illustrated in accordance 

with a preferred embodiment. However, the'structure 
is of course applicable to the case where the screw 7 is 
formed at the end of shaft 6' of the hydraulic motor 
part 6 and nut 8 is formed at the end of ‘valve spool 5 
of the four-way pilot valve part 4. 
We claim: 
1. An electro-hydraulic pulse motor comprising an 
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4 
electric pulse motor; 
a rotary pilot valve including a sleeve and a valve 

spool inserted in the sleeve to be axially slideable 
with respect to said sleeve and operatively associ 
ated with the electric pulse motor; 

an hydraulic motor rotated by supply of a pressure oil 
' via the rotary valve; feedback means constituted by 
a coupled screw and nut threadedly engaged with 
each other, one being connected to the valve spool 
and the other being connected to the hydraulic 
motor or the electric pulse motor and; 

stop means comprising a channel formed in said 
screw, stop ends fonned in opposing ends of the 
channel, and a stop member disposed in said nut 
radially projecting into the channel whereby rela 
tive rotational motion between the screw and the 
nut as well as axial movement of the valve spool is 
restricted to a predetermined magnitude due to 
contact of the stop member and the respective stop 
ends of the channel. 

* * * * IF 


