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6 Claims. 

The invention relates to hydraulic actuators 
and refers more particularly to hydraulic de 
vices for actuating brakes of motor vehicles. 
The invention has for one of its objects to 

provide a hydraulic actuator having a simply 
constructed seal between the cylinder and the 
piston, which seal effectively prevents the escape 
of liquid between the two members. The inven 
tion has for another object to form the cylinder 
or the piston with an annular groove opening 
toward the other and adapted to receive the 
packing ring, either the groove or the packing 
ring being in free state of generally rectangular 
CrOSS Section with Substantially parallel walls at 
its ends and the other being in free state of 
modified cross Section, the construction being 
Such that upon assembly the ring is subjected 
to distortion and displaced to conform substan 
tially to the groove and to closely engage the 
cylinder and piston. The invention has for fur 
ther objects the novel combinations and ar 
rangements of parts, or organizations, as more 
fully hereinafter set forth. 

In the drawings: 
Figure i is a sectional elevation of a hydraulic 

actuator showing an embodiment of my inven 
tion; 

Figure 2 is a cross section on the line 2-2 of 
Figure 1; 
Figure 3 is a sectional elevation of a portion of 

Figure 1 showing the packing ring applied to the 
piston and in free state or normal condition; 

Figures 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 and 14 are 
views similar to Figure 3 showing other modi 
fications; 

Figures 15. and 6 are views similar to Figure 1 
showing other modifications. 
The hydraulic actuator, as illustrated in this 

present instance, is adapted to actuate a brake 
of a motor vehicle. The actuator is located at 
the brake end of the hydraulic system and is 
commonly known as a Wheel cylinder. It is 
adapted to be suitably mounted upon a bracket 
or backing plate in the usual manner and to be 
located so as to actuate either or both operating 
ends of a brake device, which may also be of 
usual construction. As illustrated, the braking 
device comprises the brake shoes and 2, the 
operating ends of which terminate in the pro 
jections or arms 3 and 4 respectively which ex 
tend toward each other and which are engaged 
by the pistons 5 of the wheel cylinder. These 
pistons are slidable within the cylinder 6 which 
is provided preferably midway of its length and 
at its bottom and top with the passageways 

(C. 286-1) 
and 8 respectively. The passageway 7 provides 
for the passage of the braking liquid to and from 
the cylinder between the pistons, while the pas 
Sageway 8 is a bleed passageway providing for 
the escape of air from the cylinder when initi 
ally filling or replenishing the system with the 
braking liquid. The pistons, as illustrated in Fig 
lure 1, have their central portions 9 of their pres 
Slure end faces extending axially or longitudinally 
of the pistons toward each other and adapted in 
the retracted positions of the pistons to extend 
closely adjacent to each other, the surrounding 
portions of the pressure end faces being spaced 
to provide clearance between the pistons in the 
Zones of the passageways 7 and 8. To provide 
an effective seal between the pistons and the 
cylinders to prevent the escape of the braking 
liquid, I have provided packing rings which may 
be carried by either the pistons or the cylinders. 
As illustrated in Figures 1, 2 and 3, the pack 

ing rings are carried by the pistons, each of 
which latter is formed with the annular groove 
0 which is of generally rectangular cross section 

with substantially parallel walls at its ends. 
More specifically, the groove has a cylindrical 
bottom wall and parallel side walls extending 
at right angles to the bottom wall. The groove 
opens toward the cylinder 6 and is filled, or at 

0 

least Substantially filled, by the packing ring f, 
which is formed of a material which is non 
compressible, or at least non-compressible to the 
same extent as liquid. The material is prefera 
bly rubber, which may be either Organic or 
Synthetic. The ring normally or in its free state 
has a cross section modified with respect to that 
of the groove. The ring normally has a radial 
extent greater than that of the groove and com 
prises the portion f2 having its inner diameter 
preferably equal to the diameter of the bottom 
of the groove and the radially outwardly ex 
tending portion 3 which extends beyond the 
groove and is provided with the axially spaced 
Substantially right angled Wiping Corners 4. 
The outer diameter of the portion 2 is prefera 
bly slightly less than the outer diameter of the 
groove and the mass or volume of the portion 
3 is larger than the unoccupied portion of the 

groove by the amount of clearance between the 
piston 5 and the cylinder 6 for the approximate 
width of the ring. As a result, when the piston 
with the ring in place is assembled with the 
cylinder, the ring is subjected to distortion and 
displaced to conform substantially to the groove 
and to assume a substantially Solid cross section 
of generally rectangular shape, at Which time 55 
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the ring firmly engages both the piston and the 
cylinder and serves as an effective seal to pre 
vent leakage of the braking liquid between the 
piston and the cylinder. It will thus be seen 
that the ring is preloaded in the assembly and 
therefore under compression, which tends to re 
turn the ring to its free shape. 
stresses in the ring set up by reason of its pre 
loaded shape serve effectively in Sealing against 
cakage, both when the hydraulic actuator is at 
rest and in operation, and also that these 
stresses are assisted by the liquid pressure to 
(ven more effectively seal against leakage when 
the system is in operation. It will also be noted 
that the wiping corners of the ring, which tend 
to maintain their shape, serve in operation to 
wipe back the braking liquid. 

Figure 4 discloses a modification of Figure 3, in 
which the packing ring 5 normally has a rec 
angular cross section different from that of the 
nnular groove 6 in that the width of the pack 

ing ring is less. However, the radial extent of the 
acking ring is greater than that of the groove 
ind such that when the piston and ring assembly 

assembled with the cylinder, the ring is Sub 
lected to distortion and displaced to completely 
fill the groove and to firmly engage both the 
liston and the cylinder. 
In the modification illustrated in Figure 5, the 
acking ring 7 differs essentially from the pack 

ing ring 5 of Figure 4 in that it normally has a 
leveled end and the width of its inner face is 
substantially equal to the width of the groove 
'3. The construction, however, is such that when 
he parts are assembled, the packing ring fills 

the groove and firmly engages both the piston 
and the cylinder. 
As disclosed in Figure 6, the packing ring 9 

has a rectangular cross section the width of 
thich is substantially the same as that of the 

groove 20. However, the normal internal diam 
eter of the packing ring is greater than the 
diameter of the bottom of the groove to provide 
clearance therebetween. Upon assembly of the 
iston and ring assembly with the cylinder, the 

ring will be deformed to completely fill the groove 
and to closely engage the piston and the cylinder. 
The modification shown in Figure 7 differs 

from that of Figure 6 principally in forming the 
inner face of the packing ring 2 so that it is 
transversely concave and has an annular groove 
in its normal state. 

Figure 8 shows another modification in which 
he packing ring 22 has a rectangular croSS Sec 
ion and the botton of the groove 23 is made 
transversely concave throughout its entire ex 
tent. 

In the modification illustrated in Figure 9, the 
roove 24 has a rectangular croSS Section and is 
ngaged by the packing ring 25 which is also of 

a general rectangular cross section. However, 
the outer face of this ring is provided with the 
rair of annular grooves 26 in its normal state. 
ach of the grooves provide an extra pair of wip 

These additional wiping cor 
ners serve in the assembly to more effectively 
rrevent leakage of the braking liquid between 
the piston and the cylinder. However, it will be 
oted that in the assembly, the packing ring 
as, in effect, a solid rectangular Cross section, 
he material forming the outer portion of the 
ring having been deformed during the assembly. 
Figure 10 discloses a modification which differs 

rssentially from that of Figure 9 in that the 
inner face of the packing ring 28 in its normal 

As a result, 

2,208,620 
state is provided with the pair of annular grooves 
29 which in the assembly are filled or substan 
tially filled by the material of the packing ring. 

In the modification illustrated in Figure 11, 
the bottom of the groove 30 is formed with the 
annular grooves 3 into which the material of 
the packing ring 32 is deformed when the piston 
with the ring in place is assembled in the cylinder. 

Figure 12 shows the cylinder 33 of the hy 
draulic actuator formed with grooves for receiv 
ing the packing rings designed to cooperate with 
the pistons to prevent leakage of the braking 
liquid between the pistons and the cylinder. In 
this modification, each packing ring 34 has a 
rectangular cross Section and the bottom of each 
groove 35 has the annular groove 36 into which 
the packing ring is deformed when the associated 
piston is inserted into place. 
The modification illustrated in Figure 13 dif 

fers from that illustrated in Figure 12 first, in 
forming each annular groove 37 with a rectan 
gular CrOSS Section, and second, in forming each 
packing ring 38 to normally have its inner side 
With the inclined portions 39 converging toward, 
but terminating short of each other. The nass 
or volume of each packing ring is such that when 
the associated piston is inserted into place, the 
packing ring is subjected to distortion and de 
formed to fill the groove and to closely engage 
the cylinder and the piston. 
The modification illustrated in Figure 4 dif 

fers essentially from that illustrated in Figure 13 
in that each packing ring 40 in its normal state, 
in addition to having inclined inner portions 4 
converging toward and terminating short of each 
other, has in its outer face the annular groove 
42. However, in the complete assembly, the 
groove in the cylinder and also the groove in 
the packing ring are substantially filled and the 
packing ring resiliently closely engages both the 
cylinder and the piston. 

Figure 15 discloses another modification in 
which the cylinder 43 in the present instance is 
formed with the annular groove 44 of substan 
tially rectangular cross section and also with the 
annular groove 45 of considerably less depth 
than the groove 44. The groove 45 opens into 
the inner or pressure end of the groove 44 and 
also into a corresponding groove symmetrically 
disposed in the cylinder with respect to its trans 
verse median plane. 46 is the annular packing 
ring formed of the same material as that of the 
above described rings and normally having a 
CrOSS Section with an inner side tapered radially 
and axially inwardly of the cylinder, as shown 
by the dotted line 47. This ring upon assembly 
of the piston 48 with the cylinder is deformed 
and its exceSS material is displaced into the an 
nular groove 45 to form the annular lip 49. The 
lip forms a reserve of material under compres 
Sion to insure, the annular groove 44 being com 
pletely filled at all times and the contact be 
tween the ring and the cylinder and the piston 
being constantly maintained. 
The modification illustrated in Figure 16 differs 

from that of Figure 15 mainly in forming the 
annular groove 50 to terminate short of the Zone 
of the cylinder having the port 5 through which 
the braking fluid passes to and from the cylin 
der. The normal and Operative shapes of the 
packing ring 52 is the same as those of the 
ring 44. 
What I claim as my invention is: 
1. In a hydraulic actuator, a cylinder, a piston 

Within said cylinder, One of Said members having 
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an annular groove of generally rectangular cross 
section with substantially parallel side walls 
opening toward the other of said members, and 
a packing ring within said groove, said ring being 
non-compressible and when initially assembled 
with said grooved member having a portion Sub 
stantially filling the bottom of said groove and 
a portion extending beyond said groove provided 
with wiping corners spaced from its ends and 
each other, said ring upon assembly of said cylin 
der and piston being subjected to distortion and 
the portion of said ring extending beyond said 
grOOve being displaced axially to assume a sub 
stantially solid generally rectangular cross section 
and to closely engage said cylinder and piston. 

2. In a hydraulic actuator, a cylinder, a piston 
within said cylinder, one of said members having 
an annular groove of generally rectangular cross 
section with substantially parallel side walls 
opening toward the other of said members, and a 
packing ring within said groove, said ring being 
non-compressible and when initially assembled 
with Said grooved member having a portion with 
in Said groove and a portion extending from Said 
first mentioned portion and beyond said groove 
and provided with wiping corners within the con 
fines of the extended side walls of Said groove, 
said corners being spaced from each other a dis 
tance less than half the Width of said groove, 
Said ring upon assembly of said cylinder and 
piston being subjected to distortion and displaced 
to assume a Substantially Solid generally rec 
tangular cross section and to closely engage said 
cylinder and piston. 

3. In a hydraulic actuator, a cylinder, a piston 
within said cylinder, one of said members hav 
ing an annular groove of generally rectangular 
cross section with substantially parallel side walls 
Opening toward the other of said members, and a 
packing ring within said groove, said ring being 
non-compressible and when initially assembled 
with said grooved member having a portion ex 
tending beyond said groove provided with wiping 
corners spaced from each other a distance less 
than the distance from said corners to the side 
walls of the groove, said ring upon assembly of 
said cylinder and piston being displaced and 
closely engaging said cylinder and piston. 

3 
4. In a hydraulic actuator, a cylinder, a piston 

within said cylinder, one of said members having 
an annular groove of generally rectangular Cross 
section with substantially parallel side walls 
opening toward the other of said members, and 
a packing ring within said groove, said ring being 
non-compressible and when initially assembled 
with said grooved member having a portion of 
reduced width extending from Within Said grOOWe 
to a point beyond said groove and provided with 
spaced wiping corners and an annular recess ad 
jacent the bottom of said groove, said ring upon 
assembly of said cylinder and piston being Sub 
jected to distortion and displaced to assume a 
substantially solid generally rectangular croSS 
section and to closely engage said cylinder and 
piston. 

5. In a hydraulic actuator, a cylinder, a piston 
within said cylinder, one of said members having 
an annular groove of generally rectangular cross 
section with substantially parallel side Walls 
opening toward the other of said members, and 
a packing ring within said groove, Said ring being 
non-compressible and in its free state having 
parallel side walls engaging the side walls of said 
groove and terminating a predetermined distance 
inWardly from the outer edge of Said groove and 
a portion of reduced width extending beyond the 
Outer edge of said groove. 

6. In a hydraulic actuator, a cylinder, a piston 
within said cylinder, one of said members hav 
ing an annular groove of generally rectangular 
cross section with substantially parallel side walls 
opening toward the other of said members, and 
a non-compressible packing ring within said 
groove having in its free state parallel side walls 
engaging the opposite side walls of the groove, 
the side walls of said ring converging toward 
each other from a point spaced inwardly a pre 
determined distance from the Outer edge of the 
groove and terminating a predetermined distance 
beyond the outer edge of Said groove and short 
of each other to form spaced wiping corners, said 
ring upon assembly of said cylinder and piston 
being displaced to conform substantially to said 
groove and to assume a solid cross section closely 
engaging said cylinder and piston. 
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