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This invention relates to a hydraulic cylinder rod seal
mechanism.

Hydrauhc ¢ylinders are normally employed to actuate
varicus mechanisms, and are -particularly powerful, in
proportion to their size, due-to high operating pressures
of fluid employed ‘to drive the plunger in such cylinders.
In double: acting cylinders fluid pressure may: ‘alternately
be imposed on either end of a cylinder plunger, in which
case the rod packing gland in one end of the cylinder is
subjected to. full pressure of the operating fiuid. High
pressure. hydraulic. cylinder rod séals are concurrently
subjected to fiuid pressure and rubbing of the cylinder

rod therethrough.
©  Heretofore, high pressure hydraulic cylinder rod seal

mechanisms have been expensive to produce .and main-
tain and also. difficult to produce in standard sizes which
may be used in a variety of cylinders.

According to the present invention a hydraulic cylinder
rod sealing mechanism ‘is so arranged that it may be
made in a standard size to fit a variety of hydraulic cyl-
inders of varying capacity and power output.

The invention also provides structure in which a com-
mon thread on a rod sealing gland serves .to engage a
cylinder. end fixing nut and also a gland adjusting nut,
whereby simplicity and economy of manufacture is per-
mitted. Such structure also simplifies maintenance and
general overhaul operations on such hydraulic cylinders.

The novel structure of the invention also provides for
economical replacement. of worn .rod sealing glands in
the end structures of hydraulic cylinders.

It is an object of the invention to provide a hydraulic
cylinder rod sealing mechanism which may be manufac-
tured in -a standard size for various. cylinders and which
may be readily .installed therein by providing a cylinder
end bushing of the proper external diameter.

Another object. of ‘the invention is to provide a hy-
draulic cylinder rod seal mechanism ‘wherein a packing
gland is provided with a shoulder adapted to engage the
inner end of a bushing Within a cylinder and is also pro-
vided with an externally screw-threaded portion arranged
to.engage a cylinder end bearing nut .and also arranged
to screw-threadably engage a packing adjusting nut where-

. by, simplification’ of .the rod.seal .mechanism is provided.

Another object of the invention is. to provide:a.hy-

draulic cylinder rod seal mechanism of  this class which
" is very simple to manufacture and easy to maintain.

Another object of the invention is to prov1de a_hydrau-
lic cylinder rod seal mechanism which is very compact,
durable, and which employs novel means for sealing it-
self relative to a bushing in which it is located and with-
in the hydraulic cylinder supportmg the bushing.

A furthér object of the invention .is to provide a novel
and very useful hydraulic cylinder rod seal mechénism.

These and other objects will be apparent from the fol-
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lowmg spec1ﬁcat10n, appended .claims, and the.. accom- -

.. panying drawmg in which:
.*. Fig, 1 is a-longitudinal. sectional v1ew of a hydraulic
_cylinder having the hydraulic cylinder rod seal ‘mecha-

70

“tion of such hydraulic cylinders.

2

nism therein in accordance with the present invention and
showing parts and portions in elevation to facilitate the
illustration;

Fig. 2 is a fragmentary longitudinal sectional view of
a hydraulic cylinder showing a modified form of the
hydraulic cylinder rod seal mechanism in accordance
with the present invention; and

Fig. 3 is another longitudinal sectional view of a hy-
draulic cylinder showing a further modified form of the
hydraulic' cylinder rod seal mechanism in accordance
with the present invention.

With reference to Fig. 1 of the drawings it will be seen
that a hydraulic cylinder 1 is provided with a piston re-
ceiving bore 2 -having an open-end 3 communicating with
an-enlarged bore portion 4 which is provided with a re-
taining ring groove 5 wherein a retaining ring 6 is posi-
tioned. - The retaining ring -6 engages .one side of a
bushing 7 which is abutted to a shoulder 8 which forms
a transition between the bores 2 and 4, hereinbefore de-
scribed.

The bushing 7 is prov1ded with a seahng member 9
havmg O-ring sealing member therein. - The bushing 7

s prov1ded with-a bore 16 in which the packing gland

11 is positioned. - This packing gland 11 is provided with
a shoulder 12 which abuts the bushing 7-in opposed re-
lation to the snap ring 6.. The packing gland 11 is pro-
vided. with a groove 13 having anO-ring sealing member
therein which engages the bushing 7 to provide a seal in-
termediate the. packing gland- 11 and the bushing 7, it
being noted that the seal member 9-provide a hydranlic
seal between the bushing 7 and the enlarged bore 4 of
the hydraulic cylinder 1.

The packing gland 1% is provided with external\screw—
threads 14 which are engaged by a nut 15 which is
tightened against the.end 16 .of the hydraulic cylinder
1 whereby the shoulder 12 of the packing gland 11 is
forced against the bushing 7 which in turn is securely en-
gaged with the snap ring 6 in the groove 5, hereinbefore
described.

Also engagmg the -same  threads 14 of the: packing
gland 11 is a nut 17 which bears upon an annular pack-

.ing ring -18 which in turn -bears- against sealing rings

19- which engage and.surround the rod 20 of the.hy-
draulic cylinder 1. -This; rod: 20 is connected to a con-
ventional hydraulic cylinder. piston 21.

An. internally. screw-threaded port 22 in the side. wall
of the ‘hydraulic. cylinder 1 is arranged to conduct. hy-
draulic fluid under pressure into the bore 2 -of the hy-
draulic cylinder 1.in order to-exert force on the piston
21. . This: same ‘hydraulic :fluid pressure -surrcunds. the
shaft 26 and is sealed within the cylinder 1 by means
of the O-ring seals:in the grooves 9 and 13 and also by
the packing rings 19 surrounding the .rod 20, The outer

-end. 23 of the rod 290 is externally screw-threaded and
- thereby-arranged to be connected w1th mechanism to be

actuated, as desired.

It will be understood -that. the packmg gland member
11 may ‘be made in‘a standard size to fit-a standard rod
while- the “bushing 7 is provided with-a confining bore: 10
to- receive the packing gland-meémber 41. It will-be
noted, however, that the external diameter of’ the bush-
ing 7 may vary in order to accommodate hydraulic cylin-
dérs of varying internal .diameter. - This provides for
standardization ‘of manufacture- and stocking of parts
which are replaceable due to wear resulting from opera-
A -great advantage of
this' structure might -be found ‘in military applications
where a standard packing gland could-be used for a‘great
variety of hydraulic ‘cylinders. - The simple shouldered
arrangement of the: packing gland .member 11 with ‘the
bushing 7 which is abutted to the snap ‘ring 6 provides
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an economical and positive mechanism which is easily
produced, assembled and maintained.

Another novel arrangement of the rod seal mechanism
is the use of the same thread 14 for engagement with
the nut 15 and the packing adjustment nut 17. While
the nut 15 is tightened against the end 16 of the cylinder
1, it forces the shoulder 12 of the packing gland member
11 against the bushing 7 which in turn is abutted against
- the snap ring 6 thereby providing a very secure assembled
arrangement of the cylinder end. structure and rod seal-
ing mechanism,

In the modified structure as shown in Fig. 2 of the
drawings a cylinder 24 corresponds to the cylinder Z,
shown in Fig. 1 of the drawings, and a bushing 25 corre-
sponds to the bushing 7, shown i Fig. 1 of the drawings.
It will be seen that the bushing 25 is welded at 26 to
the end of the cylinder 24 and provides a very rugged
end structure which may resist considerable wear and
abuse;

The bushing 25 is provided with a bore 27 correspond-
ing to the bore 10 of the hereinbefore described bushing
7. It will be seen that a packing gland member 28 is
similar in construction to the hereinbefore described pack-
ing gland 11 and nuts 29 and 39 correspond to the nuts
15 and 17, shown in Fig. 1 of the drawings.

The packing gland member 28 is provided with internal
sealing rings 31 which engage a rod 32 corresponding to
the rod 20 of structure hereinbefore described.

A sealing ring 33 in the packing gland member 28 en-
gages the bore 27 of the bushing 25 while a shoulder
portion 34 of the packing gland member 28 engages the
“inner end of the bushing 25. It will therefore be under-
stood that the packing gland structure shown in Fig. 2
is' similar to that shown in Fig. 1 and these gland struc-
tures may be readily interchangeable while the construc-
tion of the hydraulic cylinder relative to the bushing or
“end member may be slightly different. For example, as
hereinbefore described, the bushing 25 is welded at 26 to
the cylinder 24 while the bushing 7, shown in Fig. 1 of
“the drawings, is retained in the end of the cylinder 1 by
means of the snap ring 6.

In the modification as shown in Fig: 3 of the drawings
a cylinder 35 having a bore 36 contains a bushing 37
which is provided with a bore 38 adapted to receive a
packing gland member 39 similar to the hereinbefore de-
scribed glands 11 and 28. This gland 39 is provided with
a-shoulder portion 40 which abuts a shoulder 41 within
the bore 38 of the bushing 37 while an end member 42
engaging the end 43 of the cylinder 35 is externally screw-
threaded on the packing gland member 39. It will be
understood that due to the eccentricity of the end mem-
ber 42 relative to the axis of the rod 44 and the external
threads 45 of the packing gland member 39 that the
packing gland member 39 must be tightened by rotation
thereof relative the end member 42. Such rotation and
tightening operations may be accomplished by a spanner

wrench, or the like. " A nut 46 is arranged to adjust seal-’
ing elements 47 internally of the packing gland 39 around

the rod 44. Sealing rings 48 and 49 seal the packing gland
relative to the bushing 37 and the bushing 37 relative to
the bore 36 of the cylinder 35, respectively, Tt will be
seen that a snap ring 50 retains the bushing 37 in the
cylinder 35-in opposition to clamping force exerted by
tightening the ‘screw-threaded relationship of the packing
gland. 39 "and the end member 42, as hereinbefore
- described. :

The bushing 37 is provided with an enlarged bore por-
tion-51 in which the shoulder 49 of the packing gland
39 is positioned. The inner end 52 of the bushing 37 is
engageable by a sealing member 53 carried by a cushion-
Ing means 54 which is. positioned on. the rod 34 in abutted
relationship to a shoulder 55 thereon. A.spring 55 en-
gaging the piston 57 tends to hold the cushioning means
54 in engagement with said shoulder 55. An internal
sealing ring 58 carried by the cushioning means 54 pro-
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vides a seal intermediate the rod 34 and cushioning
means 54.

An orifice 59 extends through the cushioning means 54
inwardly of the sealing ring 53 to provide a restricted fluid
flow passage from the interior of the cylinder and out-
wardly through a port 60 when the sealing member 35
is engaged with the end 52 of the bushing 37 and when
the piston 57 is moving in the direction as indicated
by the arrow A in Fig. 3 of the drawirig. This arrange-
ment provides for a hydraulic cushion at the end of the
stroke of the piston 47 when moving in the direction of
the arrow A.

From the foregoing description of the invention and
various hydraulic cylinders in which it may be used, it
will be understood that a packing gland structure for a
hydraulic cylinder rod seal mechanism according to the
present invention may be standardized upon, if desired,
whereby numerous types of hydraulic cylinders may be
serviced and overhauled by employing the same,.or simi-
lar, gland assembly which is the most commonly re-
placed part during overhaul of hydraulic cylinders.

Having thus described the invention and present em-
bodiments thereof it is desired to emphasize the fact that
many further modifications may be resorted to in a man-
ner limited only by a just interpretation of the following
claims.

T claimi:

1. In a hydraulic cylinder rod seal mechanism, a cylin-
der, a bushing removably retained in one end of said
cylinder, a packing gland removably positioned in said
bushing, sealing means in said gland, a rod extending
therethrough, second and third sealing means arranged
to seal said bushing relative to said cylinder and to seal
said packing gland relative to said bushing, said packing
gland being provided with a shoulder having engagement
with said bushing and a nut screw-threaded on said pack-
ing" gland and abutted by said cylinder in opposition to
said shoulder.

2. In a hydraulic cylinder rod seal mechanism, a cylin-
der, a bushing removably retained in one end of said
cylinder, a packing gland provided with a shoulder and
removably positioned in said bushing, first sealing means
in said gland, a rod. extending therethrough, second and
third sealing means arranged to seal said bushing relative
to said cylinder and to seal said packing gland relative to
said bushing, a nut screw-threaded on said packing gland
and abutted by said cylinder in opposition to said shoul-
der and a second nut screw threaded on said packing
gland for adjusting said first sealing means.

3. In a hydraulic cylinder rod seal mechanism, a cylin-
der having a bore therethrough, a bushing having a bore
and removably retained in the bore of said cylinder, a
packing  gland removably positioned in the bore of said
bushing, sealing means in said gland, a rod extending
therethrough, O-ring sealing means. arranged to seal said
bushing relative to said cylinder and to seal said packing
gland relative to said bushing, said packing gland having
a shoulder engaging said. bushing and a nut screw-thread-
ed on said packing gland and abutted by said cylinder
in opposition 10 said shoulder and a second nut screw-
thréaded om said packing gland and engaging the end: of
said first. mentioned sealing means. o

4. In a hydraulic cylinder rod seal mechanism, a cylin-
der having a bore therethrough, a bushing having a bore
and removably retained in the bore of said cylinder, a
packing gland removably positioned in the bore of said
bushing, sealing means in said gland, a rod extending
therethrough, resilient sealing means arranged to seal said
bushing relative to said cylinder and to seal said packing
gland relative to said bushing, said packing gland having
a shoulder engaging said bushing, a nut screw-threaded
on said packing gland and abutted by said cylinder in

.opposition to said shoulder, a second mit screw-threaded

on said packing gland and engaging the end of said first
mentioned sealing means and a snap ring in said cylinder
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for retaining $aid bushing thereln in opposed relation
to said last mentioned nut in its engagement with the
end of said cylinder. .
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