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5 Claims. 

This invention relates to fluid pressure appara 
tus of the kind in which the fluid pressure can 
either be controlled by one or more movable con 
trol members or in which variations in the fluid 

5 pressure due to the action of a control member 
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or to other causes acts through pressure-respon 
sive apparatus to cause movement of or to vary 
the force applied to some part, and has for one of 
its objects to provide a simple and efficient form 
of apparatus through which either pressure can 
be applied to fluid in the fluid pressure appara 
tus or through which mechanism can be acted 
upon by pressure within the fluid pressure ap 
paratus. 
In the accompanying drawing, 
Figures 1 and 2 illustrate, partly in longitudinal 

Section, one construction according to the inven 
tion, 

Figure 3 shows on a smaller scale apparatus 
as illustrated in Figures 1 and 2 applied to a set 
of vibration dampers of the friction type, 

Figure 4 shows yet another arrangement. 
In the construction illustrated in Figures 1 and 

2, the apparatus comprises a container A having 
a cylindrical side wall A and part-spherical end 
walls A formed of fluid-tight flexible material, 
for example india rubber. The side wall All of 
the container is held from radial expansion and 
elongation under the action of the fluid pressure 
within the container A by a cylindrical metal or 
other inexpansible sheath B the ends of which 
are turned inwards at Bi to provide a clinch to 
prevent longitudinal expansion of the side wall 
A, these inturned ends B1 engaging shoulders B2 
formed at the point where the end walls A meet 
the side wall A. Each of the end walls A2 is 
reinforced by fabric B3 conveniently vulcanized 
into the rubber or like elastic material, this rein 
forcement B3 extending a short distance down the 
side wall. A beyond the clinch Bi. From the 
centre of one of the part-spherical end walls A2 
extends inwards a rubber neck or tube A4 of 
Small diameter into which a pipe A5 can be in 
Serted So as to communicate with the interior of 
the container. It will be seen that fluid pres 
sure within the container A will act on the outer 
Surface of the tube A So as to tend to maintain 
it in liquid-tight engagement with the pipe A5. 
The container A is formed from two parts, 

each part comprising the part-spherical end wall 
A and a portion of the cylindrical wall A1. The 
open end of one of the two parts which are to con 
stitute the cylindrical wall All of the container 
A, is formed SO as to fit over the open end of the 

ing D. The press 
of curvature somewhat smaller than that of the 
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the other to provide a closed vessel as shown. 
The joint between the overlapping or telescoping 
parts may if desired be vulcanized or cemented. 
For example, where cementing is employed the 
Outer one of the two telescoping parts is con 
veniently folded back So that what is to be the 
inner Surface is exposed and this surface, as 
well as the outer surface of the other part, then 
have solution applied to them. The outer part 
is then rolled down over the inner part so that 
the two become firmly cemented together. The 
joint may then be vulcanized in a suitable mould, 
internal pressure being applied either by deliver 
ing fluid under pressure to the interior of the 
container A or by inserting a substance in the 
container, which substance vaporizes under the 
Vulcanizing heat and SO generates fluid pressure 
within the dontainer. 

In an alternative arrangement the two halves 
of the rubber container. A may simply be inserted 
into opposite ends of the metallic sheath B with 
out the cylindrical parts overlapping one another, 
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and may form a fluid-tight joint with this sheath, . 
a solution or cement being employed to assist in 
maintaining this fluid-tight joint between each 
part of the rubber container A and the metallic 
sheath B. . 
The container A formed in the above manner 

is arranged so as to slide longitudinally Within a 
housing D one end of which has mounted within : 
it a stationary pressure member D1 carried by an 
end plug which is threaded to engage the hous 

e member D1 has a radius 

adjacent end wall A2 of the container A, the pipe 
A5 which extends within the container A passing 
through the centre of the pressure member D. 
as clearly shown in Figure 2 and communicating 
through a bore D2 with sockets D3- internally 
threaded for connection to the fluid pressure SyS 
tem to be controlled. The surface of the pres 
sure member D1 and the adjacent end A of the 
container Alie end to end with their convex sur 
faces adjacent to one another. Arranged in the 
other end of the housing D is a further pressure 
member D4 also having a convex part-spherical 
surface with a slightly smaller radius of curva 
ture than that of the adjacent end A of the con 
tainer A, the pressure member D being rotatably 
carried on the inner end of a spindle D which 
is in threaded engagement with an end cap A 
threaded to engage the housing D, the spindle 
D being furnished at its outer end with a hand 
wheel D. other part so that these parts telescope one over When the hand wheel D5 is rotated so that 
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2 
the movable pressure member D4 is caused to bear 
On the adjacent end A of the container A, the 
preSSure member D. causes deformation of this 
end of the container A and the force thus exerted 
On the container causes bodily axial movement 
thereof so that the fixed pressure member D1 
also bears on and deforms the opposite end of the 
container A, as clearly shown in Figure 2. In 
this way the pressure of fluid within the con 
tainer A and hence in the fluid pressure system 
with which the pipe A5 communicates through 
the bore D and sockets D3, can be controlled. 

Figure 3 illustrates one way in which apparatus 
according to the invention may be applied to 
control a series of vibration dampers of the fric 
tion type. In the construction shown each of the 
Sockets D of apparatus as described with refer 
ence to Figures 1 and 2 is connected by a pipe E 
to a pipe E communicating at opposite ends re 
Spectively with two vibration dampers E2, for 
example of the type described in the specification 
of United States of America, Patent No. 1909,154. 
By rotating the hand wheel D5 the fluid pressure 
in the pipes E and E, and therefore the pressure 
applied to the vibration dampers EP, can be ad 
justed as desired. 
As illustrated in Figure 4 there is shown a con 

tainer A similar to that illustrated in Figure 1 
which communicates through a pipe S with a con 
tainer Tarranged within a casing Ti and having 
convex end walls T of flexible material, this con 
tainer being similar to the container A. A fixed 
Convex preSSure member U and a movable con 
vex member U1 are held in engagement with the 
convex walls T by a spring W acting on the con 
Vex preSSre member U1 which is carried. On the 
inner end of a spindle U slidable longitudinally 
in a bearing T3 formed in one end Wall of the 
Casing Ti. The outer end of the spindle U2 is 
Operatively connected to a lever W through which 
the brakes of a vehicle can be operated. The 
movable pressure member Di associated with the 
container A is carried on the inner end of a lon 
gitudinally movable spindle E3 the outer end of 
which is operatively connected to a brake 
pedal E4. 
When the parts are in their normal positions 

shown in the drawing and the brake pedal E4 is 
actuated the walls A of the container A are 
deformed by the pressure members D4, D1, where 
by the pressure within the container T is in 
creased and the pressure member U1 thus moved 
Outwards to operate the brake lever W. When 
the brake pedal E is released the spring V moves 
the pressure member U1 back towards the position 
shown so that the lever W is moved to release 
the brakes, a spring E at the same time restor 
ing the brake pedal E to its inoperative position. 

It is to be understood that the constructions 
more particularly described above are given by 
Way of example only and that constructional 
details may be modified considerably according 
to the purpose for which the invention is in 
tended, the degree of variation in pressure desir 
able in the fluid pressure system and other re 
quirements without departing from this inven 
tion. Further, although the invention has been 
more particularly described as applied to fluid 
pressure apparatus for controlling brakes, vi 
bration dampers, throttle controls and the like 
On vehicles, it may be applied to apparatus for 
controlling direction indicators, dipping head 
lights or other purposes, whether employed on 
vehicles or not. Again, the invention may be 
applied to fluid pressure apparatus in which im 

1,995,659 
pulses are transmitted through a fluid, apparatus 
according to the invention being employed for 
transmitting or receiving the impulses, for vary 
ing the Static pressure in the System or for other 
purpoSeS. 
What I claim as my invention and desire to 

Secure by Letters Patent is:-- 
1. In fluid pressure apparatus, in combination, 

a fluid container having a passage through which 
fluid pressure can be transmitted to and from 
the interior of the container, fluid within the con 
tainer, end walls on the container each con 
Structed of flexible material and of convex form, 
an inexpansible side wall connecting the end 
Walls, a guide in which the container can slide 
along a longitudinal axis, a thrust member asso 
ciated with one convex end wall and having a 
corresponding convex surface, and a thrust mem 
ber associated with the other convex end wall and 
having a corresponding convex surface, the thrust 
members being relatively movable towards and 
away from one another so that when the thrust 
members are moved towards each other they will 
bear on and deform the associated convex walls 
of the container and transmit fluid pressure from 
the container, whereas an increase in the fluid 
preSSure transmitted to the interior of the con 
tainer will tend to cause the end walls to move 
OutWards and thus move the thrust members 
away from each other. - 

2. In fluid pressure apparatus, in combination, 
a fluid container having a passage through which 
preSSure fluid can be transmitted to and from 
the interior of the container, fluid within the 
container, end walls on the container each con 
structed of flexible material and of convex form, 
an inexpansible sheath for holding the container 
from radial expansion, means on the sheath for 
preventing longitudinal expansion of the side wall 
of the container, a guide in which the container 
and sheath can slide along a longitudinal axis, 
a thrust member aSSociated with one convex end 
wall and having a corresponding convex surface, 
and a thrust member associated with the other 
convex end wall and having a corresponding 
convex surface, the thrust members being rela 
tively movable towards and away from one an 
Other S.O. that when moved towards each other 
they bear on and deform the associated convex 
Walls of the container thereby causing increase 
of the pressure within the container and there 
fore of the pressure to be controlled. 

3. In fluid pressure apparatus, in combination, 
a cylindrical fluid container having a passage 
through which pressure fluid can be transmitted 
to and from the interior of the container, fluid 
within the container, end walls on the container 
each constructed of flexible material and of con 
vex form, an inexpansible cylindrical sheath for 
holding the container against radial expansion, 
means. On the sheath for preventing longitudinal 
expansion of the cylindrical wall of the container, 
a cylindrical Casing in which the container and 
sheath can slide along a longitudinal axis, a 
thrust member associated with one convex end 
wall and having a corresponding convex surface, 
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and a thrust member associated with the other 
convex end wall and having a corresponding con 
vex surface, the thrust members being relatively 
movable towards and away from one another so 
that when moved towards each other they bear 
on and deform the associated convex walls of the 
container and increase the pressure within the 
container thereby increasing the pressure to be 
controlled, 
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4. In fluid pressure apparatus, in combination, 

a fluid container, fluid within the container, end 
Walls on the container each constructed of flex 
ible material and of convex form, an inexpansible 
side wall connecting the end walls, a guide in 
which the container can slide along a longitudi 
nal axis, a thrust member associated with One con 
vex end wall and having a corresponding con 
Wex surface, and a thrust member associated with 
the other convex end wall and having a corre 
sponding convex surface, One convex end wal 
and the thrust member associated therewith hav 
ing a passage through which pressure fluid can 
be transmitted to and from the interior of the 
container, the thrust members being relatively 
movable towards and away from one another so 
that when moved towards each other they bear on 
and deform the associated convex Walls of the 
container and increase the pressure within the 

20 container, thereby increasing the pressure to be 
controlled. 

5. In fluid pressure apparatus, in combination, 
a fluid container, fluid within the container, end 
walls on the container each constructed of flex 

3 
ible material and of convex form, inexpansible 
side walls connecting the end walls, a guide in 
which the container can slide along a longi 
tudinal axis, a thrust member associated with one 
Convex end Wall and having a corresponding con 
vex Surface, a thrust member associated with the 
other convex end wall and having a correspond 
ing convex Surface, One convex end wall having 
a passage therethrough and a resilient tubular 
sleeve formed integral With and extending ine 
Wardly from said convex end Wall, and a tubular 
extension on the associated pressure member 
through which pressure fluid can be transmitted 
to and from the container, said tubular extension 
passing through the passage in said end wall so 
as to be embraced by the sleeve and to con 
municate with the interior of the container, the 
thrust members being relatively movable towards 
and away from One another so that when moved 
towards each other they bear on and deform the 
associated convex walls of the container and 
increase the pressure within the container there 
by increasing the pressure to be controlled. 
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