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UNITED STATES PATENT OFFICE 
HYDRAULIC ACTUATOR FOR, HYDRAULC 

CONTROL VALVES 

Jacob B. VanDerWerft, Pasadena, Calif., assign 
or to Adel Precision Products Corp., a corpora 
tion of California, 

Application July 6, 1942, Seria No. 449,898 
10 Claims. (C. 137-139) 

My invention relates to and has for its pri 
nary object the provision of a novel and highly 
efficient hydraulic actuator or servo-motor for 
efecting a dependable and precise power oper 
tation of a control valve in a high pressure hy 
draulic System of an airplane so that objection 
able handle and operating loads encountered in 
the manual operation of such valves are elimi 
'nated. 

Another object of my invention is to provide 
a hydraulic actuator of the character described 
which is subject to a convenient and advan 
tageous mounting on the body member of the 
Selective control valve, and supplied with oper 
ating fluid from said body member without re 
quiring the use of external conduits, thereby 
making it possible to minimize weight, size and 
bulk and the number of parts in a servo motor 
actuated control valve in a manner highly es 
Sential to aircraft eficiency. 
Another object of my invention is to provide 

a novel combination of a hydraulic control 
valve and a hydraulic actuator therefor, where 
in Such units are associated with one another to 
provide the objects and advantages herein set 
forth and make it unnecessary to modify the 
construction of the control valve except as to the 
extension to surfaces of said body of the oper 
ating fluid intake port and the fluid return port 
thereof for communication with corresponding 
ports in the actuator. 
Another object of my invention is to provide 

an actuator of the character described in which 
the operating handle need be given but a small 
annount of movement to operate the actuator to 
effect a full operation of the control valve, this 
Small movement of the operating handle being 
considerably less than that required with a 
manually actuated control valve and making for 
a quicker control valve operation and reducing 
the time, attention and effort otherwise required 
of the pilot of the airplane. 
A further object of my invention is to provide 

an actuator of the character described which, 
when the operating handle thereof is returned 
to neutral, will automatically return the motor 
parts of the actuator and the control valve to 
neutral position. 
A further object of my invention is to provide 

an actuator such as described which is con 
structed and arranged so that the operating 
shaft of the control valve operated thereby is 
readily accessible for and subject to emergency 
manual operation and serves as an indicator or 
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tell-tale signal as to the operation of the control 
Valve. 
With the foregoing objects in view, together 

with such other objects and advantages as may 
Subsequently appear, the invention resides in 
the parts and in the combination, construction 
and arrangement of the parts, hereinafter de 
Scribed and claimed, and illustrated by way of 
example in the accompanying drawings, in 
which: 

Fig.1 is a perspective view of a valve actuator 
embodying my invention and shown as when 
Connecte' With a hydraulic control valve; 

Fig. 2 is an enlarged fragmentary verticial 
Sectional view of the control valve actuator unit 
shown in Fig. 1; 

Fig. 3 is a fragmentary horizontal sectional 
view taken on the line 3-3 of Fig. 2; 

Fig. 4 is a fragmentary vertical sectional view 
taken. On the line 4-4 of Fig. 2; 

Fig. 5 is a fragmentary horizontal sectional 
view taken on the line 5-5 of Fig. 2; 

Fig. 6 is a fragmentary vertical sectional view 
taken on the line 6-6 of Fig. 2; 

Fig. 7 is a diagrammatic view of a typical hy 
draulic System including the control valve-actu 
ator unit of my invention. 

Referring to the accompanying drawings more 
specifically, it is to be understood that although 
the hydraulic actuator. A of my invention is 
subject to many and varied uses, it is especially 
well suited for operating a hydraulic control 
valve such as the One B shown in Figs. 1 and 2, 
in a high pressure hydraulic system of an air 
plane as shown for example iri Fig. 7. 
As here provided the actuator includes a body 

member having a valve receiving bore 2 ex 
tending part of the way therethrough, a cam 
shaft receiving bore 3 extending through the 
body member at right angles to and intersecting . . 
the bore 2, and a cylinder portion 4 which inter 
Sects and extends at right angles to the shaft 
bore, 3. 
As shown in Fig. 1, the body member is bolted 

as at 5 onto the body 6 of the control valve B 
which, as shown in Fig. 7, includes the usual 
pressure valves and 8 of the poppet type, and 
similar return valves 9 and O. - 
With reference to Fig. 7, a typical hydraulic 

System includes a fluid reservoir , a line 2 
leading therefrom to a pump 3, a pressure line 
4 leading from the pump to the pressure in 
take chamber or port 5 in the body 6 of the 
unit B, cylinder lines 6 and 7 leading from . 
said intake chamber to opposite ends of a cylin 



2 
der 8 and controlled by the valves 7 and 8; fluid 
return ports 9 and 20 controlled by the valves 
9 and O and leading into the cam shaft bore 
2, and a return line 22 leading from bore 2 
back to the reservoir ff. A cam shaft 23 in the 
bore 2 is selectively operated to simultaneously 
lift a selected pressure valve and its associated 
return valve as is the common practice, in order 
to extend and retract the piston 24 in the cylin 
der 8, as the case may be, 
With the extremely high operating preSSures 

used in hydraulic systems in airplanes and in 
other instances where the valves are large, the 
handle or operating load is So great as to make 
it difficult, if not in some cases impracticable, to 
rely on manual operation of the control valves. 
For this reason the hydraulic actuator of my 
invention is designed to operate. Such valves 
without the objections above recited. 
To adapt the control valve B for operation by 

the actuator of my invention the intake port or 
chamber 15 thereof is extended as at 5' to open 
at the side of the valve body 6 to which the body 
member f of the actuator is secured, whereby 
to supply the operating fluid to the actuator. 
The return fluid passes from the actuator into 
the cam shaft bore 2 of the control valve B 
through a passage 23' in the can shaft 23 and 
an extension 23d thereof. The shaft 23 is re 
ceived in the shaft bore 3 in the actuator body 
member 1, and is adapted to be turned by the 
actuator as will be hereinafter described, and 
provides for the return of the operating fuid 
from the actuator to the aforesaid fluid return 
line. 

In the actuator hereof is a manually operable 
valve means W for controlling the flow of operat 
ing fluid through cylinder ports 25 and 26 therein 
which lead to opposite ends of the cylinder 4 
for operating the piston 27. A drive means D 
operatively connects the piston 27 With the con 
trol valve cam shaft for operating the latter 
when the piston is reciprocated, thereby hydraul 
lically effecting the operation of the control valve 
responsive to an easily effected manual Operation 
of the valve means W. 
As shown in Fig. 2 the body of the actuator is 

provided with an operating fluid intake port 28 
for registration with the extension 5 of the 
pressure port of the control valve B, a check valve 
29 being provided in the intake port to prevent 
back flow into the control valve. The inner end 
of the port 28 opens into ports 28' in a ring spacer 
30 mounted in the valve receiving bore 2. 
It should be noted that the intake port 28 and 

the bore 3 open through the same surface or side 
of the body member to facilitate the attachment 
of the actuator to the control valve, the shaft 23 
and its extension 23a in the bore 3 having the 
return passage 23 therein and therefore making 
it unnecessary to provide a return port through 
said surface. Moreover, the single bore 3 accom 
modates the concentric cam shafts for the actu 
ator and the control valve respectively, also the 
drive means between the actuator piston and the 
cam shaft. 
A screw plug 3 closes the outer end of the bore 

2 and holds sealing rings 32 between it and the 
spacer ring 30. Similar sealing rings 33 are in 
terposed between the spacer ring and an annular 
flange 34 on a valve cage 35 seated tightly fitted 
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in the bore 2. The valve cage flange 34 rests on . 
a shoulder 36 in the bore 2 so that the cage is 
securely held in place intermediate the ends of 
said bore to provide a pressure chamber P in the 

shaft. 

2,321,267 
space between the plug 3 and outer end of the 
cage, said chamber being supplied with operating 
fluid from ports 28 and 28. 
As shown in Fig. 2, the valve cage is provided 

with spaced parallel valve bores 37 and 38 ex 
tending longitudinally therethrough to afford 
Communication between the pressure chamber P 
and the cylinder ports 25 and 26 which latter 
terminate in ports 39 and 40 at points inter 
mediate the ends of said bores. The lower ends 
of the bores 37 and 38 open into the shaft bore 
3 of the actuator. 
At points between the outer ends of the bores 

37 and 38 and the ports 39 and 40 are seats 4 
for ball poppet valves 42 and 43 held seated by 
Suitable spring means 44. 
Operating in the bores 3 and 38 between the 

valve seats 4 and the inner ends of said bores 
are push rods 45 the outer ends of which are 
disposed to engage the ball valves. These rods 
have enlarged piston-like portions 45' which 
Serve as valve members with respect to fluid re 
turn ports 47 and 47' in the valve bores 37 and 
38, the ports 4 and 4 having a common passage 
4' opening at the inner end of the valve receiv 
ing bore 2. 
A tubular cam shaft 48 is rotatable in the bore 

3 and telescopes the extension 23a of the cam 
shaft 23 of the control valve, being held in place 
by a removable plate 49. The extension 23a is 
keyed to the shaft 23 as at 23b. Cams 50 and 
50' on the shaft 48 are provided to selectively 
Operate the push rods 45 as shown in Figs. 2 and 5 
dependent on the direction or rotation of the cam 

For this purpose the outer end of the 
shaft 48 is provided with an operating crank arm 
or handle 5 as shown in Fig. 1. 

It should be noted that the outer end of the 
can shaft extension 23a is provided with a flat 
tened extension or lug 52 for a wrench or similar 
tool, not shown, and which may be employed for 
effecting an emergency operation of the control 
valve, if necessary. The lug 52 is visible in the 
outer end of the tubular camshaft 48 and serves 
as a tell-tale signal or indicator by its position 
to show the operation of the control valve. 
The actuator shaft 48 is provided with aper 

tures 53 communicating with a recess 54 and 
apertures 55 in the shaft extension 23a whereby 
fluid returned through the passage 47' may flow 
into the return passage 23' formed in the exten 
sion 23a and the shaft 23 proper. As shown in 
Fig. 6 the key 23b is smaller than passage 23' and 
does not prevent the flow in said passage between 
the shaft sections. 
The drive means D between the piston 27 and 

cam shaft 23 includes a drive pin 56 pivoted at 
one end on a pivot pin 57 mounted in a recess 
58 in the piston slidably engaged in an opening 
59 extending transversely through the shaft 23. 
When the piston moves, the drive pin 56 swings 
on the pivot 5 and like a crank arm, turns the 
can shaft 23, said pin sliding in the opening 59 
in said shaft while turning the shaft, as will be 
apparent with reference to Fig. 3. 
Springs 60 and 6 engaged in sockets 62 in the 

ends of the piston and against the cylinder ends, 
0perate to return the piston and associated parts 
to neutral position. 

Operation 

In the operation of the actuator, for example 
in a System as shown in Fig. 7, and assuming it. 
is desired to move the piston 24 in cylinder 8 to 
the left, the operator moves the actuator crank 
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arm 5 to the left thereby rotating the cam shaft 
48 so that can 50 thereon will move the push rod 
45 to unseat the ball 42 and close the return port 

7. The other can 50' is inoperative to actuate 
the push rod 45 for valve 43 during the above 
noted operation. The pressure fluid is now effec 
tive to shift the actuator pistOn 27 through open 
valve 42, bore 37, passage 25, and one end of cyl 
inder 4 (lower end in Fig. 7). The fluid between 
the piston 2 and other end of the cylinder 
returns through the other cylinder passage 26, the 
then open return port 4' in valve bore 38, pas 
sage 4.'', apertures 53 and 55 (Fig. 2), return 
passage 23' in the shaft 23, bore 2, and then into 
the return line 22. 
As the piston 27 is thus moved, it rocks the 

drive pin 56 so that the cam shaft 23 is turned 
and the cams 23c and 23d for the pressure and 
return valves and 0 respectively will simul 
taneously open said valves. Operating pressure 
is now effective in cylinder line 6 and the right 
end of the cylinders 8 to move the piston 24 to 
the left, whereas return fluid from the other end 
of the cylinder passes through the other cylinder 
line 7, the then open valve 10, into the shaft 
bore 2 and out through the return line 22 of . 
the System. 

After the actuator has operated the control 
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valve, the handle or crank arm is returned to . 
neutral (upright) position, thereby closing the 
valve 42 and opening the return port 4 in the 
valve bore 3. On the opening of the return port 
47, it is seen that both ends of the cylinder 4 
are connected to the return side of the system 
and the spring 60 then operates to return the 
piston 27 to neutral position as shown in Fig. 3, 
thereby also returning the control valve to neu 
tral position. . . 
To move the piston 24 to the right, the crank 

arm or handle 5 is moved to the right and 
turns the crank shaft 48 so that cam 50' will lift 
the valve 43 and cause the push rod thereof to 
close return port 47' in the valve bore 38. Pres 
sure fluid now flows from chamber P, valve bore 
38, passage 26 to the upper end (Fig. 7) of the 
cylinder 4 to move, the piston 2 (downwardly). 
(in Fig. 7). Fluid returns from the lower end 
of the cylinder through the passage 25, then open 
return port 47, passage 47', cam shaft bore, 
passages in shafts 48 and 23 to the camshaft bore 
2 in the control valve and into return 22 of the 
System. 
This movement of the actuator piston causes 

the drive pin 56 to rock the cam shaft 23 so that 
the other pressure and return valves 8 and 9 
respectively will be simultaneously opened. 
When thus opened these valves cause the pres 
sure fluid to flow so as to move the piston 2 to 
the right as will be apparent with reference to 
Fig. 7. The operator returns the crank arms 
to neutral and the valve 43 now closes and the 
port 47 is opened whereupon the Spring 6 op 
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3 
grees of movement of the cams, it only being 
necessary to mechanically couple the cams or the 
shaft or handle to the mechanism or other device 
which it is desired to operate following the open 
ing of the servo-unit valves. w 
While I have shown and described a specific 

embodiment of my invention I do not limit my 
self to the exact details of construction set forth, 
and the invention embraces such changes, modifl 
cations and equivalents of the parts and their 
formation and arrangement as come within the 
purview of the appended claims. 
I claim: 
1. In a hydraulic actuator for a hydraulic con 

trol valve having fluid intake and return pas 
sages, valves for controlling the flow of Operat 
ing fluid to and from a fluid responsive motor, 
and valve operating means including a rotary 
shaft; the improvement which includes a body 
member having a fluid intake port and a fluid 
return port and adapted for attachment to said 
control valve to establish communication between 
said ports in said body member and said pas 
sages in said control valve, a cylinder associated 
with said body member, a reciprocable piston in 
said cylinder, a drive means Operated by said pise 
ton for turning the shaft of Said control valve, 
and manually operable valve means in said body 
member for controlling the flow of operating 
fluid to and from said cylinder for operating said 
drive means. 

2. In a hydraulic actuator for a hydraulic con 
trol valve having fluid intake and return pas 
sages, valves for controlling the flow of operating 
fluid to and from a fluid responsive motor, and 
valve operating means including a rotary shaft; 
the improvement which includes a body mem 
ber having a fluid intake port and a fluid return 
port and adapted for attachment to said control 
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erates to return the piston 27 and the control 
valve to neutral. 

It should be noted that but a small amount of 
movement of the cams, for example fifteen de 
grees of arc, is required to open one of the servo 
unit valves and that thereafter the operating 
handle may be moved through say at least 140 
degrees of arc while the can continues to hold 
the valve open. This is provided for by means 
of the comparatively long concentric can ST 
facess as seen in Fig. 6. Thus the operating 
means may be employed for any other desired 
control function following the initial fifteen de 

65 

70 

Valve to establish communication between said 
ports in said body member and said passages in 
said control valve, a cylinder associated with 
said body member a reciprocable piston in said 
cylinder, a drive means operated by said piston 
for turning the shaft of said control valve, manu 
ally operable valve means in said body member 
for controlling the flow of operating fluid to and 
from said cylinder for Operating said drive means, 
and spring means for returning said piston to 
neutral position. . . . . 

3. In a hydraulic actuator for a hydraulic con 
trol valve unit having fluid intake and return 
passages, control valves and a means including 
a rotary shaft for selectively operating said 
valves; the improvement which includes:... a body 
member attachable to said Control valve unit and 
having a fluid intake port and a fluid return 
port adapted to register with said fluid intake 
passage and said fluid return passage, respective 
ly, a cylinder portion in said body member, a 
fluid responsive piston reciprocable in said cyl 
inder portion, cylinder passages for connecting 
said intake and return ports with opposite ends, 
of said cylinder, selectively operable valve means 
for controlling the flow of fluid through said cyl- . 
inder passages, and a drive means for rotating 
the valve operating shaft of said control valve 
unit responsive to movement of said piston. 

4. Tn a hydraulic actuator for a hydraulic con 
trol valve unit having fluid intake and return. 
passages, control valves, and a means including 
a rotary shaft for selectively operating said 
valves; the improvement which includes: a body 
member attachable to said control valve unit and 
having a fluid intake port and a fluid return 



4. 
port adapted to register with said fluid intake 
passage and said fluid return passage respective 
ly, a cylinder portion in said body member, a 
fluid responsive piston reciprocable in Said cylin 
der portion, cylinder passages for connecting Said 
intake and return ports with opposite ends of 
said cylinder, selectively operable valve means 
for controlling the flow of fluid through said cyl 
inder passages, a drive means for rotating the 
valve operating shaft of said control valve unit 
responsive to movement of said piston, and means 
affording access through said body member to 
said control valve shaft whereby the control valve 
may be manually operated. 

5. In a hydraulic actuator for a hydraulic con 
trol valve unit having fluid intake and return 
passages, control valves and a means including a 
rotary shaft for selectively operating said valves; 
the improvement which includes: a body mem 
ber attachable to said control valve unit and hav 
ing a fluid intake port and a fluid return port 
adapted to register with said fluid intake pas 
sage and said fluid return passage respectively, 
a cylinder polition in said body member, a fluid 
responsive piston reciprocable in said cylinder 
portion, cylinder passages for connecting Said 
intake and return ports with opposite ends of 
said cylinder, selectively operable valve means 
for controlling the flow of fluid through said 
cylinder passages, a drive means for rotating the 
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part opening into the said cam shaft bore, a 
reciprocable piston in said cylinder, a valve 
receiving bore formed in said body member and 
opening into said camshaft bore, a fluid passage 
leading from said intake port into said valve 
receiving bore, cylinder passages leading from 
opposite ends of said cylinder to Said valve-re 
ceiving bore, a fluid return passage leading from 
said valve-receiving bore into said cam shaft 
bore, a cam shaft in said cam shaft bore con 
structed for conducting return fluid into the 
operating shaft bore, valve means in Said valve 
receiving bore for controlling the flow of operat 
ing and return fluid relative to said cylinder, a 
drive means in said cam shaft bore actuated by 
said piston and adapted to be connected in said 
cam shaft bore with the operating shaft of Said 
control valve, cams on said cam shaft for actu 
ating said valve means, and means for turning 
said cam shaft, said valve means including Sec 
tional valve members arranged so that when 
one section of one valve is opened to permit the 
flow of operating fluid to one end of the cylin 
der the other section of said one valve shuts of 
communication of one cylinder passage with the 
return passage, while the other sectional valve 
remains in position with one section thereof 

30. valve operating shaft of said control valve unit 
responsive to movement of said piston, Said Se 
lectively operable valve means including a tu 
bular cam shaft adapted to telescope the shaft 
for the control valve so that access may be had 
to the control valve shaft for manual operation 
thereof, cams on said cam shaft, valves respon 
sive to said cams, and an operating handle on 
said can shaft. 

6. In a hydraulic actuator for a hydraulic con 
trol valve, a body member having an intake port 
opening on one surface of said body member, 

closing the other cylinder passage to the oper 
-ating fluid and the other section thereof open 
ing said other cylinder passage to said return 
paSSage. 

8. In a hydraulic actuator for a hydraulic con 
trol valve, a body member having an intake port 
and a can shaft bore, said intake port and said 
cam shaft bore being arranged to register with 
an intake port and an operating shaft bore re 
Spectively of the control valve, a cylinder in said 

40 

and a cam shaft bore extended through said one 
surface, said intake port and said cam shaft 
bore being arranged to register with an intake 
port and an operating shaft bore respectively of 
the control valve, a cylinder in said body mem 
ber in part opening into the said cam shaft 
bore, a reciprocable piston in said cylinder, a 
valve-receiving bore formed in said body mem 
ber and opening into said cam shaft bore, a 
fluid passage leading from said intake port into 
said valve-receiving bore, cylinder passages lead 
ing from opposite ends of said cylinder to Said 
valve-receiving bore, a fluid return passage lead 
ing from said valve-receiving bore into said cam 
shaft bore, a cam shaft in said can shaft bore 
constructed for conducting return fluid into the 
operating shaft bore, Valve means in said valve 
receiving bore for controlling the flow of oper 
ating and return fluid relative to said cylinder, 
a drive means in said cam shaft bore actuated 
by said piston and adapted to be connected in 
said cam shaft bore with the operating shaft of 
said control valve, cams on said cam shaft for 
actuating said valve means, and means for turn 
ing Said can shaft. 

7. In a hydraulic actuator for a hydraulic con 
trol valve, a body member having an intake port 
opening on one surface of said body member, aid 
a cam shaft bore extended through said one 
surface, said intake port and said camshaft bore 
being arranged to register with an intake port 
and an operating shaft bore respectively of the 
control valve, a cylinder in said body member in 
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body member, a reciprocable piston in said cyl 
inder, a valve-receiving bore formed in said body 
member and opening into said cam shaft bore, 
a fluid passage leading from said intake port 
into said valve-receiving bore, cylinder passages 
leading from opposite ends of said cylinder to 
Said valve-receiving bore, a fluid return passage 
leading from said valve-receiving bore into said 
came shaft bore, a cam shaft in said cam shaft 
bore constructed for conducting return fluid into 
the operating shaft bore, valve means in said 
valve-receiving bore for controlling the fiow of 
Operating and return fluid relative to said cylin 
der, a drive means actuated by said piston and 
adapted to be connected with the operating shaft 
of Said control valve, cams on said camshaft for 
actuating said valve means, and means for turn 
ing Said can shaft, said valve means including 
Sectional valve members arranged so that when 
One Section of one valve is opened to permit the 
flow of Operating fluid to one end of the cylinder 
the other section of said one valve shuts off 
communication of one cylinder passage with the 
return passage, while the other sectional valve 
remains in position with one section thereof 
closing the other cylinder passage to the Operat 
ing fluid and the other section thereof open 
ing Said other cylinder passage to said return 
paSSage. 

9. In a hydraulic actuator for a hydraulic 
control valve, a body member having an intake 
port and a cam shaft bore, said intake port and 
Said can shaft bore being arranged to register 
With an intake port and an operating shaft bore 
respectively of the control valve, a cylinder in 
Said body member, a reciprocable piston in said 
cylinder, a valve-receiving bore formed in Said 
body member and opening into said camshaft 
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bore, a fluid passage leading from said intake 
port into said valve-receiving bore, cylinder pas 
sages leading from opposite ends of said cylinder 
to said valve-receiving bore, a fluid return pas 
sage leading from said valve-receiving bore into 
said camshaft in said camshaft bore constructed 
for conducting return fluid into the operating 
shaft bore, valve means in Said valve-receiving 
bore for controlling the flow of operating and 
return fluid relative to said cylinder, , a drive 
means actuated by said piston and adapted to be 
connected with the operating shaft of Said con 
trol valve, cams on said cam shaft for actuating 
said valve means, and means for turning said 
can Shaft. 

10. In a hydraulic control valve, a valve body 
member having a fluid intake port, a cam shaft 
bore and valve-receiving bores in communica 
tion with said intake port and extending into 
said camshaft bore, cylinder ports leading from 
said valve-receiving bores through said body for 

S 
conveying fluid to and from a hydraulic cylin 
der, Walve seats in said Valve-receiving bores be 
tween said cylinder ports and said intake port, 

10 
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preSSure valves cooperating with said seats to 
control the flow of fluid from the intake port out 
through the valve bores and said cylinder ports, 
push rods operable in the valve receiving-bores to 
open and close said pressure valves, portions on 
Said push rod shutting off communication of 
the inner ends of said valve receiving bores with 
Said cam shaft bore, return ports leading from 
points in said valve receiving bores between the 
closed inner ends of the valve receiving bores 
and said valve seats to said cam shaft bore, a 
return fluid outlet leading from said cam shaft 
bore, said portions of said push rods acting as 
return valves to control said return ports, a 
cam shaft operable in said cam shaft bore; and 
cam means on said shaft for engaging and oper 

20 atting said push rods. 
JACOB B. WAN DER WERFF. 


