
2,617,261 Nov. 1, 1952 E. J. RINGER 
POWER-OPERATED HYDRAULIC ACTUATOR 

2 SHEETS-SHEET 
24 

Filed Dec. 22, 1945 

//V/ew7??? 
6/4/6 M. a/M/Gea 

-- 22a3a. 
NANANAVAATAKvasiva 

2/ 

  

    

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  



Nov. 1, 1952 E. J. RINGER 2,617,261 
POWER-OPERATED HYDRAULIC ACTUATOR 

Filed Beç, 22, 1945 2 SHEETS-SHEET 2 

E 4zzGNS ZZZZZZZZZZZZZZZZZZZZZZZ7 KNNNNN AZZA 

????? ?? ???v??.A. 

384 ????e 

  

  

  

    

  

  

  

  

  

  

  



Patented Nov. 11, 1952 

UNITED STATES 

2,617,261 

PATENT OFFICE 
2,617,261 

POWER-OPERATED HYDRAULC 
ACTUATOR, 

Evue J. Ringer, South Bend, Ind, assignor to 
Bendix Aviation Corporation, South Bend, Ind., 
a corporation of Delaware 

Application December 22, 1945, Serial No. 636,582 
(C. 60-54.6) 9 Claims. 

1. 
This invention relates to power operated hy 

draulic actuators and particularly to the con 
struction of a combined differential air preSSure 
power unit and hydraulic cylinder Operated 
thereby, such as disclosed in Price Patent No. 
2,353,755, which issued July 18, 1944. Reference 
is also made to my co-pending divisional applica 
tion Serial No. 293,795, filed June 16, 1952. 
The primary object of the present invention is 

to improve and simplify the construction of Such 
a combination power unit and hydraulic actu 
ator, to the end of reducing the expense of build 
ing the same, particularly by making it easier to 
machine the bore of the hydraulic actuator, and 
by reducing the amount of Waste or Scrap mate 
rial. 
A further object of the present invention is to 

simplify the assembling of the combined power 
unit and hydraulic actuator. 
Other objects and advantages will become ap 

parent during the course of the following de 
scription, reference being had therein to the ac 
companying drawings, in Which: 

Figure 1 is a vertical section taken through a 
combined power unit and hydraulic actuator em 
bodying my invention, the remaining elements 
of an illustrative pressure transmitting System 
being shown diagrammatically; and 

Figure 2 is a vertical Section taken through a 
second embodiment of my invention. 

Referring to Figure 1 the structure with which 
I am primarily concerned is the combination of 
the differential air pressure power cylinder indi 
cated generally at 2 and the hydraulic actuator 
indicated generally at i 4, said hydraulic actu 
ator being operable by the power unit 2. The 
complete system, which may be used to control 
the application of brakes or the like, includes a 
conventional master cylinder 6, a plurality of 
conventional Wheel cylinders 8, a conduit 20 
connecting master cylinder 6 to a port 22 pro 
vided in the combination power and hydraulic 
unit, and conduits 24 connecting the Wheel 
cylinders to a port 26 also provided in the combi 
nation power and hydraulic unit. 

Pressure developed in the manually operated 
master cylinder 6 acts on piston 28 to develop 
a force acting through rod 30 on piston 32, which 
is reciprocable in the bore 34 of hydraulic actu 
ator 4. The pressure developed in the master 
cylinder 6 also acts against a Valve-operating 
piston 36 which is connected to a valve-seat 
providing-member 38. A Walve member 40 is 
adapted to cooperate with valve seat 38 to con 
trol the opening 42 provided in the center of 
said valve seat. In the released position of the 
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System, valve member 40 is spaced from its seat 
and aperture 42 therefor permits communication 
between chamber 44 and chamber 46. Because 
chamber 4d is connected by means of conduit 48 
With a Suitable Source of vacuum, such as the 
Sulai intake manifold, While chamber 44 is con 

nected by means of conduit 50 with chamber 52 
of the power cylinder, which in turn is connected 
by passage 53 with chamber 54 of the power 
cylinder, the rear surfaces of tandem pistons (or 
preSSlfe responsive movable members) 56 and 
58 are normally subjected to vacuum. Cham 
bers 66 and 62, which are in front of the reSpec. 
tive pistons 56 and 58, are connected by means 
of conduit 64 to the vacuum source. Therefore, 
When the valve members 38 and go are in the 
relative positions shown, vacuum is present on 
both sides of both power pistons and Spring 66 
holds the tandem piston combination in the left 
Ward position, as shown, the power pistons being 
interconnected by means of the tube 68. A 
Sealed partition fe prevents communication 
?????tween chambers 54 and 60 of the power cylin 
e. 

When the pressure acting against piston. 36, 
tending to move the same toward the left, is 
suficient to compress spring 72, valve seat 38 
contacts valve element 40, thereby Cutting off 
Communication between the vacuum Source, On 
the one hand, and chambers 52 and 54 of the 
pOWel' cylinder, on the other hand. Further 
novelinent of pistOn 36 towards the left lifts valve 
members it and 76 from their respective Seats, 
thereby permitting air to flow from Chamber 78 
into chamber 44 and thence to chambers 52 and 
5 of the power cylinder, developing a differen 
tial over the power cylinder pistons to move the 
Same toward the right. The force exerted by 
the power cylinder pistons through rod 30 urges 
piston 32 in hydraulic actuator A on its preS 
Sure Stroke, the total output of the hydraulic 
actuator being developed by the combined effort 
of the power cylinder pistons and of the manu 
ally created pressure acting against piston 28. 
A fast application valve corresponding to that 

disclosed in T. H. Thomas application serial No. 
623,832, filed October 22, 1945, now abandoned, 
may be used to speed the change of preSSure in 
power cylinder chamber S4. This valve includes 
poppet 6 and diaphragm 63 connected thereto. 
The chamber at the right of the diaphragm is 
Connected by means of conduit 65 with chamber 
4 of the control valve, and the chamber at the 

left of the diaphragm is connected by means of 
passage 67 with chamber 54 of the power cylin 
der. Operation of the fast application Valve is 
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fully explained in the Thomas application above 
referred to. 
In the released position of piston 32, com 

munication is permitted between the bore 34 of 
actuator 4 and the hydraulic reservoir 80, fluid 
being allowed to flow past ball check valve 82, 
and through passage 84 to the rear of piston 32, 
whence it communicates through opening 86 With 
the reservoir. During the pressure stroke of the 
power pistons 56 and 58, the ball valve 82 cuts off 
the passage 84 because of the removal of preSSure 
exerted on forked member 88 by washer 90, which 
in released position causes the forward exten 
Sion 92 of said forked member to hold the ball 
valve away from its seat. 
The present invention is primarily concerned 

With the construction of the front Or right end 
of power cylinder 2 and the hydraulic actuator 
|4 which is supported thereon. In general, power 
cylinder 2 comprises a cylindrical shell 94, to 
Which is secured by Suitable means, Such as a 
plurality of bolts 98, an end plate 98. In the 
illustrated power cylinder, because it is designed 
to use a tandem pistOn construction, a Second 
shell í B0 is provided, separated from the shell 94 
by the aforementioned partition B. At the rear 
of shell 09 a suitable end plate 82 is provided, 
which supports the structure of the control valve, 
The shells 94 and 00 may be conveniently 

formed by a deep drawing process wherein the 
Wall portion is gradually forced out Wardly until 
the cylindrical shape is assumed. End plate 32, 
partition 0, and end plate 98 are all formed by 
casting, because of the relatively intricate shape 
Of these partS. 
The casting 98 which provides the front end 

plate of the power cylinder has formed integral 
therewith the reservoir casing 99. Also integral 
With the end plate 98 is an outwardly extending 
sleeve or hollow boss 04 which is internally 
threaded as Shown at 06. Screwed into sleeve 
04 is a tubular member í 08 which may be simply 

a piece of conventional tubing provided with suit 
able externally threaded portions, and internally 
machined to obtain the proper Wall finish for the 
hydraulic bore 34. 
The inner end ff0 of tube 08 is suitably guided 

in casting 98, and the opening 86 is formed in 
the Wall of the tube. 
The power piston 58 is connected by means of 

the CrOSS-pin 2 to the rod 30, the front end of 
Said rod being connected by means of a cross-pin 
4 with the piston. 32. The rod 30 extends 

through an opening 6 provided in a closure 
member or plug 8 which is inserted in an open 
ing 20 provided through the center of casting 98. 
Suitable seals 22 and 24 and a gasket 25 are 
provided to prevent communication between 
chamber 62 of the power cylinder and chamber 
26 at the rear of the hydraulic actuator. 
The tube 28, after it has been screwed into 

the threaded opening provided in sleeve 04, is 
Secured in position by means of a lock nut 28. 
A Suitable seal 30 is required to prevent escape 
of liquid from the reservoir 80 along the outer 
Surface of the tube G8, and the usual seal 32 
is provided to prevent communication between 
chamber 34 of the hydraulic actuator and 
chamber 26 thereof, except through passage 84 
in piston. 32. 

Secured to the forward end of tube 08, as by 
the illustrated threaded connection, is a fitting 
36, which contains the port 26, into which the 
end of conduit 24 may be inserted, the fitting 
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4. 
36 also containing a bleed opening 38 normally 

closed by plug 40. 
The combination of a power cylinder end plate 

having an integral sleeve with a tubular member 
Secured in Said Sleeve and machined to form a 
cylinder bore has certain important advantages 
Over power operated hydraulic actuators hereto 
fore used: (1) the Walls of tube 68 are less likely 
to have objectionable porosity than the walls of 
a cast cylindel'; (2) the tubular member 98 is 
easier to handle during machining of the hy 
draulic bOre than a Casting Would be; and (3) if, 
for any reason, the bore of the hydraulic ac 
tulator proves to be unfit, only the tube need be 
Scrapped and the rest of the parts are not af 
fected. The significance of the listed advantages 
is due to the fact that the critical part of a com 
bination unit of this type is the bore in which the 
hydraulic piston operates. The requirements as 
to the other parts of the structure are not so 
Critical and do not require such careful handling 
and inspection. 
An additional advantage of the present inven 

tion lies in the ease with which the structure may 
be assembled. Heretofore it would have been 
extremely difficult to assemble a hydraulic piston 
having a direct mechanical connection with the 
Operating rod, Such as that provided by pin 4. 
Such a direct mechanical connection between the 
power piston and the hydraulic piston is advan 
tageous because the power cylinder return spring 
retracts the hydraulic piston, and there is no need 
for an additional return spring in the hydraulic 
actuator. With the present construction, after 
the power cylinder has been assembled, and the 
end plate 93 Secured thereto, the power piston 
assembly may be drawn toward the right by ap 
plying Suitable pressure thereto, thus causing the 
end of rod 30 to protrude beyond the casting 98. 
It is relatively simple to connect piston 32 to the 
Protruding end of rod 39 by means of pin í 14, 
and then Slide tube C8 over piston 32 and screw 
the tube into position in member 98. 

Figure 2 illustrates the application of the prin 
Ciples of my invention to a smaller unit having 
a Single-piston power cylinder. In this construc 
tion, the power cylinder may consist primarily 
of a cup-shaped Stamped shell 42 which contains 
a power piston (or pressure responsive movable 
Wall) 44, and to the front end of which is se 
cured a casting AG. The casting 46 is provided 
With a forwardly extending sleeve or hollow boss 
f48 which is internally threaded as shown at 50 
to receive the externally threaded tubular mem 
ber f32. Rod 54 is provided with a threaded 
portion 56 and may thus be clamped by means 
of nut f58 to power piston f 44. At its forward 
end rod 54 is secured by means of pin 59 to 
piston f60, which is reciprocable in the bore 62 
provided in tubular member 52. 
Because port f64 is connected directly to the 

Operator Operated master cylinder, there is no 
need for a reservoir in this construction. Port 
64 is connected through chamber 66 and paS 
Sage 68 with the chamber 70, in which is lo 
cated valve operating piston f72. Chamber 14 
of the power cylinder is in constant communi 
cation. With the vacuum source through a suitable 
port (not shown), and, in released position Of the 
unit, chamber 78 of the power cylinder is also 
connected to the vacuum source through conduit 
80 and port f82 of the valve. Movement of 

piston f72 under the influence of pressure de 
Veloped in the Operator operated master Cylinder 
first cuts off chamber 78 from the WaCl 
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unit, a power piston reciprocable in said shell, an 
end plate Secured to One end of Said shell having 
an Opening therethrough and having an integral 
hollow internally threaded boss concentric With 
Said opening and extending outwardly from the 
end plate, an externally threaded tube secured in 
Said boSS and providing a hydraulic master cylin 
der bore, a housing member Secured to Said end 
plate eccentrically located with respect to the 
end plate center and forming together with the 
end plate the casing of a control valve, a piston 
reciprocable in the hydraulic master cylinder 
bore, a rod Secured to the power piston, a cross 
pin connecting Said rod to the hydraulic piston, a 
closure membel closing the opening through the 
end plate except for a hole which accommodates 
the aforementioned rod, a lock-nut screwed onto 
said threaded tube and resting against the outer 
end of the hollow boss to retain the threaded 
tube in position, and a fitting secured to the 
outer end of the tubular member and adapted to 
receive the end of a liquid-carrying conduit. 

7. A combined differential air pressure power 
unit and hydraulic actuator operated thereby 
complising a cup-shaped shell for said power 
unit, a power piston reciprocable in said shell, an 
end plate Secured to One end of said shell having 
an opening therethrough and having an integral 
hollow internally threaded boss concentric with 
said opening and extending outwardly from the 
end plate, an externally threaded tube secured in 
said boss and providing a hydraulic master cylin 
der bore, a housing member Secured to said end 
plate eccentrically located with respect to the 
end plate center and forming together with the 
end plate the casing of a control valve, a piston 
reciprocable in the hydraulic naster cylinder 
bore, a rod Secured to the power piston, a closure 
member closing the opening through the end 
plate except for a hole which accommodates the 
aforementioned rod, a lock-nut Screwed onto said 
threaded tube and resting against the Outer end 
of the hollow boss to retain the threaded tube in 
position, and a fitting Secured to the outer end 
of the tubular member and adapted to receive the 4 
end of a liquid-carrying conduit. 

8. A combined differential air pressure power 
unit and hydraulic actuator operated thereby 
Connprising a cup-shaped Shell for Said power unit, 
a power piston reciprocable in Said shell, an end 
plate Secured to one end of Said shell having an 
opening therethrough and having an integral hol 
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low internally threaded boss concentric with said 
opening and extending outwardly from the end 
plate, an externally threaded tube secured in Said 
bOSS and providing a hydraulic master cylinder 
bore, a housing member secured to said end plate 
eccentrically located with respect to the end plate 
center and forming together With the end plate 
the casing of a control valve, a piston reciprocable 
in the hydraulic master cylinder bore, a rod se 
cured to the power piston, a closure member clos 
ing the opening through the end plate except for 
a hole which accommodates the aforementioned 
rod, and a lock-nut Screwed onto Said threaded 
tube and resting against the outer end of the 
hollow boss to retain the threaded tube in posi 
tion. 

9. A combined differential air pressure power 
unit and hydraulic actuator Operated thereby 
comprising a cup-shaped shell for Said power 
unit, a power piston reciprocable in Said shell, an 
end plate Secured to one end of Said shell having 
an opening therethrough and having an integral 
hollow internally threaded section concentric 
With said opening, an externally threaded tube 
Secured in Said Section and providing a hydraulic 
master cylinder bore, a housing member on said 
end plate eccentrically located with respect to 
said bore and forming together with the end plate 
the casing of a control valve, a piston reciprocable 
in the hydraulic master cylinder bore, a rod se 
cured to the power piston, a closure member clos 
ing the opening through the end plate except for 
a hole which accommodates the aforementioned 
rod, and a lock-nut Screwed onto said threaded 
tube and resting against the outer end of the 
hollow boss to retain the threaded tube in posi 
tion. 

EVUE. J. RINGER, 
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