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3,148,869 
RHYBDSRAULBC CRUS-HISBN BOBEWICE 

William H. Petersoi, Bosneyyood, E., assignor to Puii. 
man Aacerporated, Chieago, li, a corporation of 
eware 

Filied Jan. 29, 1963, Ser. No. 254,741 
5 Ciaisis. (Ci. 267-1) 

The present invention relates to long travel cushion 
devices and more particularly to an improved long travel 
cushion device having a fluid filled cylinder and a fiuid 
displacement means telescopingly arranged therewith 
and being operative upon impact to absorb a portion of 
the kinetic energy of impact. 
The hydraulic cushion device of the type to which the 

improvements of the present invention relate is generally 
disclosed in U.S. Patent No. 3,035,827, dated May 22, 
1962, assigned to the assignee of the present invention. 
As disclosed in this patent, the cushion unit is character 
ized by a construction which utilizes solely static seals so 
as to obviate the necessity of dynamic seals and thereby 
result in a more trouble-free and leakproof device. 
The unit comprises generally a fluid-filled cylinder and 

a fluid displacement means reciprocable therein, the dis 
placement means including a piston head and a hollow 
piston rod, which upon impact to the unit contract rela 
tively to each other to displace fluid from one side of the 
piston head to the other at a controlled rate of flow. The 
rate of flow is controlled by a metering means constructed 
and arranged to achieve a substantially constant resist 
ing force during each increment of travel of the unit. 

For receiving the fluid displaced during the contrac 
tion of the unit, there is provided a radially expansible 
reservoir formed by a flexible boot which is statically 
fixed between the cylinder and the hollow piston rod and 
in communication with the latter. A resilient return 
spring means is disposed between the cylinder and fluid 
displacement means and is operative to return the device 
to its original extended or normal position after the shock 
impact has been dissipated. 
The above-described cushion device is primarily 

adapted for use in railway cars wherein the lading Sup 
porting structure and coupler supporting structure are 
detached and slidable lengthwise to each other. The 
cushion device is associated with these relatively slidable 
structural components in accordance with my Patent 
No. 3,003,436 to provide a controlled acceleration or 
deceleration of the lading supporting structure when im 
pacts are received by the coupler carrying structure, so 
that the lading supported thereon is accelerated primarily 
by its frictional contact thus maintaining the force be 
tween the lading and its supporting structure at values 
below that at which damage would result. 
Upon relative contracting movement of the cylinder 

and the fluid displacement means, the flexible reservoir 
expands and receives fluid displaced during the contract 
ing movement. Conveniently, the flexible reservoir is 
formed from a flexible rubber boot of which the rubber 
is selected to exhibit Substantially uniform strength char 
acteristics throughout so as to assure uniform radial ex 
pansion of the reservoir in a manner permitting the latter 
to be accommodated within the limited space provided 
within the device, as well as an allowance for thermal ex 
pansion and contraction. To obtain a rubber boot having 
the desired uniform strength characteristics requires a 
rigid quality control involving a time consuming testing 
of the boots to determine whether the boots fulfill the re 
quired standard. 
The hydraulic pressures created within the cushion unit 

can, of course, be quite substantial. Under Such circum 
stances the problem of leakage of hydraulic fluid is great. 
improved cushion units, basically of the type disclosed 
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2 
herein, eliminate the use of dynamic seals toward over 
coming this problem, but it has remained difficult to de 
vise a suitable fluid filling arrangement which meets the 
leak-proof requirements. In fact, with some designs 
maximum hydraulic pressures developed in the high pres 
sure side of the cushion will be in the neighborhood of 
about 20,000 p.s. i., and it is difficult to provide Seals that 
will not leak at these pressures. In accordance with the 
filling arrangement of the present invention, the need 
for such seals is eliminated. 

It is a principal object of the present inventions to pro 
vide a hydraulic fluid cushion device with an improved 
flexible reservoir structure including a rubber boot and 
having a reinforcing and/or confining means constructed 
and arranged to assure a uniform radial expansion of the 
flexible reservoir whereby the latter may be readily con 
trollably accommodated with the space provided there 
for. 

It is a further object to provide a hydraulic fluid cush 
ion device with an improved reservoir structure including 
a rubber boot and having a reinforcing means which also 
serves as a protective shield. 

It is another object to provide a hydraulic fluid cush 
ion with an improved arrangement for charging the de 
vice with the hydraulic fluid by locating seals on the low 
pressure side of the cylinder. 

In the drawings: 
F.G. 1 is a view partially in section illustrating a hy 

draulic fluid cushion unit embodying the improved struc 
ture of the present invention and showing the components 
in the extended or neutral position. 

FEG. 2 is similar to FIG. 1 but showing the compo 
nents in the contracted position thereof. 

FIG. 3 is an enlarged fragmentary view of the cush 
ion device partially in section showing in particular the 
improved auxiliary reservoir structure of the present in 
vention and showing the components thereof in the ex 
tended position of the cushion device. 

FIG. 4 is an enlarged fragmentary view of the cushion 
device partially in section showing in particular the im 
proved charging check valve arrangement, this view being 
taken generally along lines 4-4 of FIG. 1. 

FIG. 5 is an enlarged cross-sectional view taken sub 
stantially along the lines 5-5 of FIG. 1. 
FIG. 6 is an enlarged cross-sectional view taken sub 

stantially along the lines 6-6 of FIG. 2. 
FIG. 7 is an isometric view showing the elastic rein 

forcing sleeve being applied on the rubber casing of the 
auxiliary reservoir. 

FiG. 8 is similar to FIG. 3 but showing the compo 
nents in the contracted position of the cushion device. 

Referring now to the figures, there is illustrated a cush 
ion device 10 embodying the present invention and in 
cluding generally a fluid filled cylinder 31, a fluid dis 
placement means 12 reciprocable within the cylinder 11, 
a flexible reservoir in the form of a boot 43 statically 
connected at one end to the cylinder and at its other 
end to the fluid displacement means 12, and return spring 
means 4 disposed between the cylinder 1 and the fluid 
displacement means 2. 
The cylinder if includes generally a tube 6 to one 

end of which there is fixed a follower or closure plate 17. 
Disposed inwardly of the other end of the tube 6 is an 
intermediate cylinder head 8 having an axially opening 
19. The cylinder head 18 is suitably fixed within the tube 
6 by snap rings 2. A sealing ring 22 is disposed be 

tween the contacting surfaces of the cylinder head 18 
and the tube 16 to seal the interior of the cylinder from 
atmosphere. 
The fluid displacement means 2 includes a piston head 

23 reciprocable within the bore 24 of the tube 6 and 
defining on the closure plate side thereof a high pressure 
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by such as variations in the boot wall thickness or varia 
tions in the curing properties and the like. 

In accordance with the present invention there is pro 
vided a reinforcing means which controls and serves to 
prevent the non-uniform expansion of the rubber boot 67 
and assures that the expanded boot is maintained within 
the confines of the boot chamber 68. This is accom 
plished by the use of pliable reinforcing means 69 over 
lying the exterior of the boot. The pliable reinforcing 
means 69 is constructed and arranged so as to control and 
maintain a substantially uniform radial expansion of the 
boot casing while precluding substantially any longitudinal 
expansion. To this end there is employed a pliable fabric 
in the form of a seamless sleeve capable of radial stretch 
ing or expansion, as ditinguished from a universal stretch, 
in the nature of a two-way stretch, while being incapable 
of any substantial longitudinal elongation. The pliable 
fabric is preferably formed from threads produced from 
synthetic yarns and may include kinked yarn or elastomers 
arranged to provide the radial expansion. The pliable 
fabric having the desired elastic characteristics may be 
braided, woven, or knitted. 
The elastic fabric sleeve 69 is sized such that it is 

stretched over the boot casing 67 as shown in FIG. 7 SO 
as to be partially radially extended or expanded. How 
ever, upon radial expansion of the boot between the po 
sitions shown in FIGS. 3 and 8, the sleeve 69 further ex 
pands and applies a peripherally uniform resisting force 
against the underlying rubber boot casing 67. It is to be 
noted that as the boot casing 67 expands, the reversed 
end portion 71 fixed to the piston rod 29 curls outwardly 
along the piston rod and is wholly confined within the 
boot chamber 68. Such curling of the reversed end is 
permitted by the flexibility of the casing material and the 
pliability of the sleeve 69. However, because the sleeve 
is constructed to prevent any substantial longitudinal eX 
tension of the boot casing 67, any outward bulging of 
the boot is substantially precluded. 

In the fully expanded position the elastic sleeve 69 is 
completely extended so that it applies a force resisting 
further radial expansion of the underlying boot 67. The 
sleeve 69 is constructed so as to maintain the maximum 
outer diameter of the expanded boot casing 67 somewhat 
less than the maximum diameter of the boot chamber 68. 
In this manner a clearance space is provided between the 
boot 13 and the cylinder tube 16 whereby any seizure of 
the boot within the cylinder is prevented. 

It is further noted that the elastic sleeve or sheath 69 
particularly when formed of synthetic yarns serves as a 
protecting shield for the soft underlying rubber boot 67 
and protects the latter against abrasion, scoring, cutting 
and the like. 
The boot assembly including the rubber boot casing 67 

and the overlying elastic fabric sleeve 69 is fixed at one 
end to a hub 72 of the intermediate cylinder head 18 by 
way of a suitable hose clamp 73. The other end of the 
boot casing 67 preferably projects from the sleeve 69 and 
is separately fixed by a clamp 74 to the piston rod 29 to 
establish a fluid seal therewith. The other end of the 
sleeve 69 is fixed with an overlying portion of the boot 
casing 67 to the piston rod by another clamp 75. The 
sleeve 69 is fixed tautly between the clamped ends so as 
to be capable of providing the longitudinal reinforcement 
described above which at the same time permitting the 
boot casing 67 to expand. 
Assuming that the cushion device is assembled to 

the extent that the closure plate 32 and spring 14 are not 
mounted thereto, the hydraulic fluid is charged into the 
unit via the charging check valve assembly 41. The fluid 
fills the cylinder 11, piston rod bore 36 and the auxiliary 
reservoir of the boot 13 via the various communicating 
openings such as the ports 48, annular opening 3 and 
orifice 49, as heretofore described. 
Assuming further that the cushion device 19 is em 

ployed in a railway car between the lading supporting and 
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coupler mounting structures to isolate the shock from the 
lading, the components of the device assume the position 
illustrated in FIG. 1 in the absence of shock impact at 
the couplers. Upon shock impact in either buff or draft, 
the cylinder 1 and the piston head 23 move relatively to 
each other toward the compressed or contracted position 
of the device ilustrated in FG. 2. 
As the cushioning device contracts under the impact 

or force being cushioned, the metering pin 59 displaces 
hydraulic fluid contained within piston bore 36 through 
the ports 48 into the low pressure chamber 27 and 
through the annular opening 3 into the boot or reservoir 
13, causing the latter to expand. In the event the rubber 
has localized weak areas, there may be a tendency for 
the latter to bulge or form a bubble-like projection during 
the filling thereof. As heretofore described, the elastic 
fabric sleeve 69 which is prestretched exerts a counter 
acting inner radial force which precludes such localized 
bulging, but yields readily under the pressures within the 
boot chamber to permit expansion thereof to the limit, 
but beyond this point, the fabric exerts a sharp increase 
in force, thus preventing further radial expansion, shown 
in FIG. 8. At the same time, the longitudinal confining 
force exerted by the fabric sleeve 69 substantially pre 
vents any elongation of the boot casing 67. 
The hydraulic flow initiated by the relative move 

ment of the piston head 23 and the cylinder 11 is directed 
from the high pressure chamber 26 to the low pressure 
chamber 27 via the orifice 49, to the piston rod bore 36 
and ports 48 and thence into the boot reservoir 13. The 
rate of flow through the orifice 49 is controlled by way of 
the metering pin 59 and the flutes 64 formed thereon so 
as to vary the effective orifice area such that the resisting 
force is maintained substantially constant for each incre 
ment of travel of the components. Contraction of the 
unit 6 continues until the open end of the cylinder con 
tacts the closure plate 32. After the shock has been 
fully dissipated the return spring 4 is operative to re 
turn the hydraulic cushion components to the initial ex 
tended position as limited by contact of the stop ring 66 
With the cylinder head 18. During this movement under 
the action of the spring 14, the oil flow previously de 
scribed is reversed and the boot reservoir 13 deflates and 
returns to the position shown in FIGS. 1 and 3, thereby in 
Suring that the hydraulic fluid displaced by the piston is 
restored to its normal position. 
What is claimed is: 
1. A hydraulic cushion device comprising a fluid-filled 

cylinder having a closed end and an open end, fluid dis 
placement means reciprocably received by said cylinder 
for relative movement between a neutral extended posi 
tion and a contracted position, an intermediate cylinder 
head fixed in said cylinder inwardly of said open end, an 
axial opening in said cylinder head, said fluid displace 
ment means including a piston head reciprocal within said 
cylinder between said closed end and said intermediate 
cylinder head and defining adjacent the closed end-side 
thereof a high-pressure chamber and adjacent the inter 
mediate side thereof a low-pressure chamber, a piston rod 
fixed to said piston head and extending through said inter 
mediate cylinder head opening, fluid passage means 
through said intermediate cylinder head, said fluid 
displacement means including means providing fluid 
communication between said high-pressure chamber and 
Said low-pressure chamber during contraction and ex 
tension of said device, a flexible auxiliary reservoir fixed 
at one end to said piston rod and at the other end to said 
intermediate cylinder head and communicating with said 
low-pressure chamber by way of said fluid passage means, 
Said flexible reservior being expandable for receiving fiuid 
displaced upon relative contraction of said fluid displace 
ment means and said cylinder, said flexible reservoir in 
cluding a rubber boot and an overlying sleeve means for 
controlling the expansion of said rubber boot, said sleeve 
means in the deflated condition being partially expanded 
and tensioned on said rubber boot and in the fully ex 
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panded condition exhibiting a diameter less than the diam 
eter of said cylinder so as to maintain a clearance between 
said flexible reservoir and the inner surface of said cyl 
inder. 

2. The invention as defined in claim 1 wherein said 
sleeve means is substantially incapable of elongation so 
that said boot is substantially only radially expanded and 
is maintained within the confines of the open end of Said 
cylinder and said intermediate cylinder head in the maxi 
mum expanded condition thereof. 

3. In a hydraulic cushion device wherein fluid filled 
cylinder and piston means telescopically coact to absorb 
forces applied thereto, at least one of Said cylinder and 
piston means being formed with a tubular portion closed 
off at one end thereof by a removable end plate, the pro 
vision of a fluid charging and end plate attachment unit 
forming a part of said one cylinder and piston means, said 
unit comprising plug means fixed in said tubular portion, 
a fluid delivery passage extending through said plug 
means, said passage including a threaded portion, check 
valve means in an innermost portion of said passage and 
operative to permit one-way flow of fluid during charging 
of said cushioning device, and end plate fastener means 
extending through said end plate and threadedly received 
in said threaded portion of said passage. 

0 

5 

3. 
4. The device of claim 3 wherein said check valve 

means includes a valve seat portion threadedly received 
in said passage, said valve seat portion being provided 
with a fluid flow orifice coaxial with said passage and 
formed with tool engaging surfaces for blind insertion and 
removal of said check valve means. 

5. The device of claim 3 wherein sealing means are re 
ceived in the threaded portion of said passage between 
said check valve means and said fastener means, said 
sealing means including an imperforate disc peripherally 
mounting an O-ring in a recessed seating area, and lock 
nut means threadedly received in said passage and engag 
ing said disc and pressing said O-ring into sealing engage 
ment with a radial surface portion of said passage, said 
lock nut means including tool engaging means for blind 
insertion and removal thereof. 
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