March 4, 1958

&

Filed Oct. 14,.1953

E. B. SUTHERLAND

PACKING SEAL(CONSTRUCTION

¢\/
/|
3%
e 7
bl
|
|
un
|
i
i ©
g-,/ | [}
Lo

’//@

- 2,825,590

4 Sheets-Sheet 1

8 7
~ 7B
|/
|
4
| & -8
! -
|
§ ~
o '\\ 2\, [
=
]
10
| *
\ ’ o
. INVENTOR.
Ezzg_eneB.Swﬁ]_wr&omd
Mz )™ rsase 2 Bkt
0" ATZOWEYS_



E. B. SUTHERLAND 2,825,590

PACKING SEAL CONSTRUCTION

March 4, 1958

Filed Oct. 14, 1983 4 Sheets-Sheet 2

2?' 26 32 ?3 37 27 30
’/‘ AV L. / .—23
Fig 2 v §/\V Z 3
oz //// DN S e S
46”/// 3/ : / ~33 |36 //\\
| 9 1 34
e —~———
20 \
<]
26
, S\ &X/\ \
% N [ eznury
25 N7777) =~ 135
F bg 3 ,ﬁ : ar =
— .
) V— i — =
167 ' = :
37 -37
3a
D N\ PN 24a
AL N
A\ / 46
\ E E // ; ; 16a
k — £ —
I /ff"* e - T :}: |
3( 3l .
Ft(q.4’
INVENTOR.
Ezgg'ezzeB Suitherland

yW& %

ATTORNEYS



5l

March 4, 1958

Filed Oct: 14, 1953

E. B. SUTHERLAND
PACKING SEAL CONSTRUGTION

2,825,590

4 Sheets—Sheet 3

56 47
a8 P o)/ 54
N\ 11858 S
52 Ry o ,9'
61
49 ,
Fig. 6 ) 0
’;9" N7 56
53 50
55/”?t::::: % i
62
49a
NN\ NN 59
59 Ss///// ::
7/ N S7a
;O E i ;0 — 50a
= — =
o o E 8. Smipertand
Fi'q. 7 w.qeneB. uther

ngw& 3 b

ATTORNEYS



‘March 4, 1958

E. B. SUTHERLAND

2,825,590

PACKING SEAL CONSTRUCTION

Filed Oct. 14, 1983

68

65’ /

70—

8a 66 gg

69 66 65 6
Y. ..
63// 4 .

4 Sheets—Sheet 4

GQb 66 56

SN
Figto | Figii2
| —72 //’ 74
Fig.1f Fig.13

Figits

: " INVENTOR.
KugeneB. Sutherland

il orease & %

ATTORNEYS



United States Patenit Off

2,825,590
Patented M‘\a‘r.d4,: 1»9”58

ice

2,825,590 )
PACKING SEAL CONSTRUCTION 5

Eugene B, Sutherland, Akron, Ohlo, assignor, by mesne
assighments, to Taylor-Emmett Confrols, Inc., Akron,
Ohio, a corporation of Ohio

Application October 14; 1953, Serial No. 386,063
3 Claims. (Cl 286—26)

10

The invention relates to a packing seal cofistriiction for
providing an effective seal between relatively axially” mov—
able parts, and more particularly to a packmg seal com-
struction particularly suitable for high pressure: hydraulrc
use to seal a joint against fluid pressure leakage, for €x-
ample a joint between an opening in'a pressure contdining
housing or valve body and a rod or'shaft’ slidably movable
in'said housing or valve body.

There are innumerable devices in hydrauhc or pressure
systems where packing means are réquired to séa] a joint
agamst fluid leakage between piston-like components ‘such
as in hydraulrc valves or hydraulic devices opérated by 1 ‘the
pressure in an hydraulic system, for example, where a‘lon-
gitudinally movable valve actuatihg shaft moves axially
back and foith to close or open ports located along the
length of the shaft and communicating with various parts 30
of the system. Such a shaft must be’ sealed’ agarnst leak- -
age through the opening through which the ‘shaft moves
back and forth, which leakage can occir, unless’ proper
séaling means is provided, from the pressure contained by
the valve body and controlled by the ports opened or
closed by movement of the valve actuating shaft.

Heretofore, usual packing sealing means has™ commonly
béen the so-called “chevron” type of packing' in' which
rings of packing material, of somewhat V-shaped Cross-
section, are compressed i a recess in @ valve body sur-
rounding and pressing against the s11dable shaft movable
therethrough. As the contained pressure 1ncreases it is
sometimes necessary to increase the compressron upon ‘thie
“chevron” packing rings in order to maintain’ the” joint
leak-procf.

A large amount of friction is thus developed between
the “chevron” packing and the shaft movable to "and fro
therethrough. Not only is there alarge’ power’ require-
ment to overcome such friction, biit frequent ad]ustment:
of the packing compressing means may be necessary and
ultimately leaks develop requiring replacement of’ the'
packing at frequent intervals particularly when high pres:
sure work is involved.

Moreover, scoring and ultimate damiage- to one “of the
components may result not only from the pressure of the’
packing material but from foreign” materral which may
accumulate on the relatlvely riovable pa s and beé draoged
back and forth eithér across thé packing’ maferial or the’
surface contacted’ thereby

As 2 restlt, packing’ mamtenance ‘and’ replacement c0$
in’'cértain industrial apphcatrons are extremely “high,” and-
in some 1nstances where high pressures or unusual circ
stances are involvéd, packing. replacem
be miadé of “chévion” type packings at very ‘short inter-
vals: Even though the replacement costs of the packmg‘
itself may be small, standby charges for the equ1pment‘-
out of service during th¢ time required” for~miaking the’
replacement may "be vefy high.

In recent years O-rmgs “havebeen used extensrvely for’ 70
efficiently sealing joinis in certar ""appl"' ‘i hydr )
lic systems but an O-fing’ “packing doés“not andier the”
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problem indicated. A further drfﬁculty encountsred with
O-rings is that when a shaft sealed by an O-ring’ moves
axially: through a cylindrical opening in a valve body, the
material in the O-ring under the contained préssure tends
to-extrude along-the shaft in the difection of shaft move-
ment and to-be pinched between the shaft and the cylin-
drical: opening through- which the shaft’ moves. This
plnehmg of the o-nng material ultimately causes failure
of the O-ring, requmna replacement thereof. )

Accordingly,-it is a- general object of the presént inven-
tion- to-providé. a- néw packing constriiction for relatively
slidably movable parts’ paiticularly in high pressure hy-
draulic -devices' in” which friction losses during’ relative
movemerit of the parts sealed by the packing’ are' sub-
stantially reduced.

Furthermore, it is an ob]ect of the present invention to
provrde anéw packing construction for hydrauhc devices
in which O-rings are used to exert the pressure to main-
tain the sealing-material in sealing' contact with' the rela-
tively: movable component without subjecting the” O-ring
to damage by such movemerit.

Furtherfore, it-is an object of the' present invertion” to
provide-a new packing seal construction inl which a plastic
packing-material such as “Teflon,” nylon or “Kel ‘F' ” is
used-to make the sliding ‘sealing’ contact, which packmg
material is preloaded- by an O-ring out of contact with
the movable-component being:sealed thereby’ mamtarmng
the desired sealing pressure while providing for minimum
friction between the sliding  part and-the plastic packing
materials .

The- plastlc materials referred to-may be machined or
molded and-have an extremely low coefficient of friction.
They: may be subjected to pressure but have very- little
pressure-exerting quahtres in themselves. They have the
characteristics-of resisting'permanent distortion or of tak:
ing-a set from pressure contrnually exerted thereon: They
are known as “memiory” plastics' and tend to refurn to
their original shape after distortion but such return is vety
slow and-accompanied by a time lag. Thus these’ plas-
tics cannot be properly described as’ havmg resilience evenl
though distortion théreof from pressure is mot permanent
but is overcome slowly after a time interval by a return
of the plastrc body to initial shape:

Also-it is'an ‘object of the' present invention to ‘provide da
new packing seal construction for high' pressure hydraulic
devices which- eliminates' the heavy friction losses” dé-
veloped:-in-and the high power requirements for operating
devices packed by chevron packing material,

Furthermore, 1t is an‘object 'of the present ihventiod o

- . provide'amew’ ‘packing seal construction for high pressire”

hydraulrc devices utilizing O-rings for the packing sealmg
pressiire” but avoiding' the” O-fing’ pinch-off- damage ichar-
acteristics of pri6r O-ring seals between relatively’ slidably
movible hydrauhc device components-or parts;’ R

Also, it'is an ob]ect of the present 1nventron ‘to provrde
a new" packmg séal’ comistruction for hydraulic dewces'
which’ miy bé readily fabricated as a replacement umt_
or“cartridge to replace typical chevron-packing’inf useé by
substitution of the unit or cartridge in' the annular hy-

* draalic device cavrty in which the chevron paclnng ma-

teial'is located.

- Likewise, it is‘an ob]ect of the present mventxon to pro—"
vrde a new packing seal construction for hydrauhc devices’
in' whrch ‘no adjustments are reqitired from time to time
in“order to provide efficient packing during confintied use
of the device packed.

Also it is an ‘object of the presént invention to provrde
a new packmg seal constructlon for hydraulrc devices, in
which the sealmg pressure is automa’ucally estabhshed by

‘prede'te‘rmmed “preloading, and the préload seiling pres-
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sure is increased by the contained pressure in the hy-
draulic system,

Moreover, it is an object of the present invention to
provide a new packing seal construction for hydraulic de-
vices utilizing O-rings for preloading and a slippery “mem-
ory” plastic packing material, such as “Teflon,” nylon or
“Kel ‘F’,” loaded by the O-ring for sealing, and in"sliding
contact with the relatively movable part being sealed,
wherein the low coefficient of friction of the plastic ma-
terial and slipperiness thereof substantially eliminates
wear and minimizes power requirements for moving the
relatively movable parts, for instance in the packing for
pump piston rods or pistons. : '

Likewise, it is an object of the present invention to -

‘provide a new packing seal construction which is effective
and efficient in sealing contained pressures over a wide
range from substantially zero to as high as say ten to
twenty thousand pounds per square inch in hydraulic de-
vices such as valves; and which is equally effective in
sealing low pressure devices such as in low air pressure
systems involving pressures as low as say thirty pounds
per square inch.

Finally, it is an object of the present invention to solve
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15

20

problems existing in the art, to eliminate prior art diffi-

culties in the failure of prior packing constructions, to
generally improve the construction and use of packing seals
for hydraulic devices, to provide a packing construction
which is simple in construction, inexpensive to- manu-
facture, and easy tc install and use as a comporient of
hydraulic devices or as a replacement unit for prior pack-
ing seals, and to obtain the foregoing advantages and de-
siderata in a simple and effective manner. -

These and other objects and advantages apparent to
those skilled in the art from the following description and
claims may be obtained, the stated results achieved, and
the described difficulties overcome, by the constructions,
combinations, subcombinations, parts, elements, devices
and arrangements, which comprise the present invention,
the nature of which is set forth in the following general
statement, preferred embodiments of which—illustrative
of the best mode in which applicant has contemplated ap-
plying the principles—are set forth in the following de-
scription and shown in the drawings; and which are par-
ticularly and distinctly pointed out and set forth in the
appended claims forming part hereof. '

The nature of the improvements in packing seal con-
struction of the present invention may be stated in gen-
eral terms as including a housing member having annular
recess means therein, an annular “memory” plastic pack-
ing sealing member mounted in said housing recess and
having an annular sealing surface and an opposed annu-
lar bearing surface, a rubber O-ring in said housing re-
cess in annular contact with said sealing member bearing
surface and exerting pressure between a wall of said hous-
ing and said sealing member bearing surface, and retaining
means maintaining the plastic sealing member and O-ring
assembled in said housing recess, whereby when the pack-
ing construction is assembled for packing a joint between.
two relatively movable parts, and is fixed with respect to
one of the parts, the plastic sealing member is in sliding
contact with the other relatively movable part and is
pressed in sealing relation annularly against said other part
by the rubber O-ring.

By way of example, several embodiments of the im-
proved packing seal construction of the present inven-
tion are shown in the accompanying drawings forming part
hereof, wherein:

Figure 1 is a longitudinal sectional view of a typical
three-way valve equipped with one form of improved pack-
ing construction;

Fig. 2 is an enlarged fragmentary sectional view of the
improved packing seal construction shown in Fig, 1, de-
tached, and prior to assembly in the valve of Fig. 1;

Fig. 3 is an enlarged view similar to Fig. 2 but showing;’
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4
the packing construction in assembled or operative posi-
tion;

Fig. 4 is a view similar to Fig. 3 of a slightly modified
form of construction;

Fig. 5 is a fragmentary longitudinal sectional view of a
hydraulic device including another modified form of im-
proved packing seal construction in which the packing
unit is mounted on the movable part;

Fig. 6 is an enlarged view, similar tc Fig. 3, of the
packing construction shown in Fig. 5;

Fig. 7 is a view similar to Fig. 6 of a slightly modified
form of construction;

Figs. 8, 9, 10, 11, 12 and 13 are fragmentary sectional
views of further modified forms of improved packing con-
struction; . : '

Fig. 14 is a fragmentary secticnal view iltustrating the
improved packing seal construction used for sealing &
double acting piston; ) o ,

Fig. 15 is a view similar to Fig. 14 showing a further

modified forr of pistoii packing seal construction;

Fig. 16 i3 a sectional view of the improved packing seal
construction used for packing a piston rod; and

Fig. 17 is a sectional view similar to Fig. 3, showing a
modified form of O-ring,

Similar numerals refer to similar parts throughout the
several figures of the drawings. ) ‘

The improved packing séal construction of the pres-
ent invention imay be used in niany kinds and sizes of
hydraulic devices, as by being imounted on the fixed or
body member of the device for packing a point between
the body and a member slidably movable therein; of the
improved packing construction may be fixed to the mov-
able member of an hydraulic device and used to pack a
joint between the movable member and a fixed body metni-
ber in which the movable member is stidably nicvable.

Also, the improved packing seal constriiction may com-
piise a separate cartridge or unit as an interciiangeable
unit for replacing typical chevron packing means in use,
or may be mounted as a unit or cartridge ia the same type
or character of the recess normally formed in hydraulic
devices for receiving the packing means, or may be formed
as a part of the construction or device to be packed with-
out being fabricated as a separate cartridge or unit.

Referring first to Figs. 1, 2 and 3, a typical thres-way
hydraulic valve is indicated generally at including as-
sembled valve body parts 2, 3 and 4 having & series of
passages 5, 6 and 7 communicating, respectively, with
chambers 8, 9 and 16. 'A valve 11 and valve seat 12 con-
trol communication between chambers 8 and £¢ while the
valve 13 and valve seat 14 control communication be-
tween chambers 9 and 18. The valves 11 and 13 arc
mounted in a usual manner on a valve operating shaft
or rod 15 so that upon reciprocation of shaft 15 in one
direction or the other, the valves 11 and 13 may be se-
lectively closed. Sleeves 16 and 17 are mounted on
shaft 15 beyond valves 11 and 13, respectively, and are
sealed with respect to the shaft 15 by typical O-rings 18.
Similarly, typical O-rings 19 may seal the joints between
valve body members 2, 3 and 4.

In the construction shown, a chevron packing has nor-
mally been mounted in the annular recesses 26 and 21,
respectively, in valve body members 3 and 4, the chevron
packing being retained by split snap rings 22 to seal the
joints between valve body members 3 and 4 and shaft
sleeves 16 and 17, which are slidably moved or recipro-
cated within the valve body members 2, 3 and 4. Fluid
under high pressure may be present within the chambers
8, 9 and 10 and it is necessary to prevent leakage at the
packed joints while permitting slidable movement of shaft
15 and sleeves 16 and 17 thereon.

Thus far the construction of the three-way valve illus-
trated forms no part of the present invention but is illus-
trative of an hydraulic device which may be packed by the
improved packing seal construction.




In accordancé with the present invention packing seal
units generally indicated -at 23 are interchangeably sub-
stituted for the prior art chevron packing in recesses 20 and
21 and are held assembled by the abutment means in the
form of split snap rings 22.

Referring to Figs. 2 and 3,
cartridge 23 comprises a housing member 24 generally in
the form of an annular ring or sleeve having an external
annular groove 25 intermediate its ends receiving a typical
fubber O-ring 26. The housing member 24 is provided
with an internal annular recess 27 communicating with
one end of the member 24 through a reduced opening 28
formed by re-entrant flange portion 29 preferably having a
tapered surface 30. ’

An anmular packing or sealing ring 31, preferably L-
shaped in cross-section, is mounted within recess 27 hayving
an annular radially extending leg portion 32 and an axially
extending leg portion 33. The axially extending leg por-
tion 33 is formed with an extended inner annular sealing
sarface 34 and an opposed annular bearing surface 35,
and the free end of the leg portion 33 is preferably
tapered as shown at 36.

Tn accordance with the present invention, the annular
ring 31 is formed of a “memory” plastic, such as
“Teflon,” “nylon” or “Kel F*,” which plastics have a very
low coefficient of friction and a characteristic slipperiness
at the surfaces thereof, whether molded, machined, ground
or otherwise formed.

A rubber O-ring 37 is also mounted within the housing
recess 27, and the O-ring 37 exerts-pressure between the
recess surface 38 and the bearing surface 35 of the axially
extending leg 33 of L-shaped packing member 31 so that
the leg 33 of packing member 31 is distorted out of nor-
mal position when the packing seal unit 23 is not assem-
bléd in packing relation in an hydraulic device, as illus-
trated in Fig. 2. Thus, referring to Fig. 2 the-sealing
surface 34 of packing member leg 33 is angled with re-
spect to the cylindrical opening 39 of housing member
24, or with respect to a sleeve or shaft indicated by dot-
dash lines 40 in Fig. 2, against which the packing mem-
ber 31 is intended to seal.

When the packing unit 23 is assembled in an hydraulic
device as shown in Fig. 1, the various parts thereof as-
sume the positions shown in Fig. 3 wherein the O-rings
26 and 37 are compressed and distorted. The O-ring
26 performs its usual or typical sealing function between
housing member 24 and valve body member 3, said
members 3 and 24 being fixed with respect to one an-
other. The O-ring 37 is likewise compressed, as shown
in Fig. 3, and thereby exerts pressure between the hous-
ing member recess surface 38 and the bearing surface 35
of sealing member 31 to a predetermined preloaded ex-
tent, the preload being determined by the relative sizes
of the parts and particularly the cross sectional diameter
of the O-ring 37. S

the backing seal wnit or
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“This preloading of the plastic sealing member 31 urg- '

ing the leg 33 thereof toward the surface of sleeve mem-
ber 16 being sealed, establishes a pinch-off seal at the
zone 41 below the center line of the annulus of O-ring
37 at the sealing face 34 of the sealing member 31 against
the relatively slidable surface of sleeve member 16; and
at the same time, the compressed O-ring ‘37 establishes
a static pinch-off seal 42 at the annular zone of contact
between the periphery of the O-ring 37 and the annular
recess surface 38. :

These preloaded pinch-off seals 41 and 42 are aug-
mented during the operation of the valve 1 by the con-
tained pressure within chambers 8, 9 and 10 which com-
municate through opening 28 with the free surface 43 of
the O-ring 37, tending to further distort the O-ring and
increase the pinch-off pressures 41 and 42.

By forming the L-shaped sealing member 31 of a
“memory” plastic of the character described, the low.co-
efficient of friction thereof, or in other ‘words the ex-
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treme ‘slipperiness of its surfaces reduces to a minimuni
the friction that must be overcome in moving the sleeve
16 back and forth across the plastic ring sealing surface
34. Furthermore, because of the slipperiness and low
friction characteristics, wear on the relatively movable
parts becomes practically non-existent and the hydraulic
device may be operated over long periods of time with-
out maintenance or replacement of the packing or :parts
contacted. thereby and with minimum power consump-
tion in moving the relatively movable parts.

Furthermore, the improved packing seal comstruction
utilizes all of the improved characteristics and advantages
of a typical O-ring seal without subjecting the O-ring
itself to sliding contact with a movable part.

‘The improved packing seal construction may be readily
assembled to form the cartridge or unit 23 as shown in
Fig. 2 by distorting the plastic packing member 31 and
inserting it into recess 27 through opening 28. The
“memory” plastics have the property of being capable of
being distorted out of shape but of returning slowly with
a time lag to original shape. After insertion of the pack-
ing ring 31 in recess 27, rubber O-ring 37 may likewise
be pushed into the recess to the assembled position shown
in Fig. 2.

Referring to Fig. 3, there is no tendency to disturb the
proper assembled relation of the parts of the packing unit
23 when sleeve 16 moves relatively to the packing unit
in the direction of the arrow 44, However, when the
sleeve 16 moves in the other direction as indicated by
the arrow 45, the tendency is to carry the packing mem-
ber 31 pressed against sleeve 16 by O-ring 37 with sleeve
16. Such movement of the packing member 31, if oc-
curring, would ‘ultimately result in disassembly of the
packing unit 23. For the purpose of preventing any such
disassembly, the re-eatrant shoulder or flange 29 is pro-
vided for holding or retaining the packing unit elements
in proper assembled relation, and thus flange 29 provides
a retainer means for the packing.

The various O-rings described have been indicated as
being formed of rubber, but it is understood that they
may be formed of any of the usual materials used in the
manufacture of O-rings, all of which are rubber like
materials, and may include synthetic rubber, neoprene,
and the like.

The “memory” plastics referred to from which the
sealing ring 31 is formed, have other characteristics which
provide the new results of the present invention. These
plastics are non-porous and normally are not attacked or
affected by atmospheric conditions or chemicals or other
substances which may come in contact with the sealing
ring during use in hydraulic devices: Also, they are ex-
tremely heat resistant. Moreover, they have sufficient
body or substance to maintain the shape to which they
are originally formed by molding, machining or other
forming operation. Likewise, they have extreme tough-
ness and yet are soft, pliable and flexible. While they
have no appreciable resilience, yet the material can be
compressed somewhat and has sufficient flexibility that
the sealing rings 31 may be moved or distorted to change
their initially formed shapes temporarily, as when a ring
31 is inserted imto the housing recess through opeming
28, or as when the leg 33 is moved to the position shown
in Fig. 2 by the pressure of the O-ring 37. .

Of the “memory” plastics referred to, “Teflon” is the

_preferred plastic, the same being a polymerized tetra-
“fluoro-ethylene plastic made by the E. I. du Pont Com-

pany, the exact degree of polymerization being unknown.

A slightly modified form of construction is shown in
Fig. 4, generally similar to the conmstruction shown in
Figs. 1, 2 and 3 except that the packing seal unit gen-
erally indicated at 46 has two plastic sealing rings 31

.pressed in sealing contact by O-rings 37 and assembled

within double-ended housing. member 24a to seal the
joint between the member 3a of an hydraulic device and
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a shaft or sleeve 162 movable axially in either direction.
The unit 46 thus provides for sealing in either direction

the joint between the relatively movable members 3a -

and 16a.

Another modified form of construction is shown in
Figs. 5 and 6 wherein the improved packing sealing unit
generally indicated at 47 is mounted on the movable
member and is moved in outside sliding contact with a
- stationary or fixed member of an hydraulic device. In
Fig. 5, a typical hydraulic device is indicated generally
at 48 including a body 49 within which valve member
59 moves to control the passage of fluid under pressure
through passages 51 and 52. The valve member 50 is
attached to a pistonlike housing member 55 movable
axially against the pressure of spring 54. The housing
member 53 is formed with an annular recess 35 in which,
in accordance with prior practice a “chevron” packing
was located, held assembled by split snap ring 56. In
accordance with the present invention, the “chevron”
packing is replaced by an improved packing seal unit 47
constructed in the same manner as the packing unit 23
of Fig. 3 excepting that the various parts thereof are
transposed from inside to outside, as showsn.

Thus, packing unit 47 has a housing member 57, a
static sealing O-ring 58, an annular L-shaped plastic
sealing member 59, and an O-ring 66 pressing the axially
extending annular leg of plastic sealing ring 59 against
the cylindrical surface 61 of body member 49 along
which the packing seal unit 47 slides upon movement of
valve member 50. The various elements of the packing
seal unit 47 operate and function in the same manner as
“the similar elements of packing unit 23.

A slightly modified form of construction is shown in
-Fig. 7, generally similar to the construction shown in
“Figs. § and 6, except that the packing seal unit generally
indicated at 62 has two plastic sealing rings 59 pressed
in sealing contact by O-rings 68 and assembled within
double-ended housing member 57a to seal the joint be-
tween the member 58z of an hydraulic device and a
cylinder 494 within which member 56a moves axially
in either direction. The unit 62 thus provides for sealing
in either direction the joint between the relative movable
members 492 and 50a.

Other modified forms of improved packing seal con-
struction of the present invention are shown in Figs. 8,
9, 10, 11, 12 and 13; Figs. 8, 10 and 12 illustrating out-
side sealing units or cartridges, and Figs. 9, 11 and 13
illustrating inside sealing units or cartridges of equivalent
construction.

In Fig. 8, the unit 63 can be substituted for a “chevron”
type packing having a similar size and cross-sectional
configuration. The unit 63 includes a housing member
64 having an annular recess 65 with a deeper portion
65". An O-ring 66 is located in recess portion 65’ pressing
a cylindrical plastic sleeve sealing member 68 outwardly
into sealing contact with the member in which sealing
unit 63 is relatively slidably mounted. The shoulder 69
axially at each end of recess 65 forms retaining means
holding the sealing unit parts assembled.

The modified form of device shown in Fig, 9 at 70 is
an inside sealing unit counterpart of the sealing unit 63.

The sealing unit 71 illustrated in Fig. 10 is similar to
the constructon of Fig. 8 excepting that two rubber O-
rings 6% are used for increased sealing pressure against
the plastic sealing sleeve member 68a; and the construc-
tion cf the unit 72 in Fig. 11 is the inside sealing counter-
part of the sealing unit 7%,

The sealing unit 73 illustrated in Fig. 12 is similar to
the coastruction shown in Fig. 19 and includes two
rubber Q-rings 68 pressing a T-shaped plastic sealing ring
68D in sealing contact with the part sealed; while the
sealing unit 74 illustrated in Fig. 13 is an inside sealing
counterpart of the construction shown in Fig., 12.

The improved packing seal construction of the present
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invention may also be incorporated in a piston and cyl-
inder construction as illustrated in Fig. 14 wherein a
double acting piston generally indicated at 75 may move
back and forth within cylinder 76. The piston 75 may
comprise piston members 77, 78 and 79 assembled to
piston rod 88 by nut 81 and providing annular piston
grooves or recesses 82 in which are located packing hous-
ing members 83 having annular recesses 84 and 85 formed
therein. Outside and inside plastic sealing rings 86 and
87 are located in recesses 84 and 85 and are held in
sealing contact with the surfaces to be sealed by O-rings
88 and 89.

A simplified form of sealing construction for a piston
and cylinder is illustrated in Fig. 15, similar to the con-
struction shown in Fig. 6, in which the packing unit
housing is formed integrally with the piston 90 movable
in cylinder 91 and sealed by an annular plastic sealing
ring 59 and O-ring 60.

Fig. 16 shows a form of the improved packing seal
construction of ‘the present invention used for packing
a piston rod 92 which slidably moves in a cylinder body
93. The packing seal member 94, in this case is U-
shaped in cross section and is contained in an annular
recess in the cylinder body by a gland follower 95 and
cap screws 96. An O-ring 97 is located in the recess
fermed by the U-shape of the packing seal member 94
and is held therein by an abutting locating spacer ring
98. Thus, two opposing annular bearing surfaces and
two annular sealing surfaces are formed on the U-shaped
packing seal member,

In this form of packing seal construction, the contained
hydraulic pressure within the cylinder can work against
the packing seal member 94 by the hydraulic fluid enter-
ing the space 99 between the lower portion of the locat-
ing spacer ring 98 and the lower annular bearing surface
of the packing seal member 94, and also by passing
through holes 160 into the space 101 between the top
bearing surface of the packing seal member 94 and the
outside portion of the locating spacer ring $8.

Fig. 17 illustrates the packing seal construction of the
present invention in the identical use and form shown in
Fig. 3 with the exception that the C-ring 102 pressing
against annular L-shaped sealing member 103 is gener-
ally D-shaped in cross section. When a D-shaped O-ring
is used, it bear against a greater area of the bearing
surface 194 of the sealing member 163, and therefore,
rather than having a substantially annular line contact
pinch-off seal, there is produced a pinch-cff seal over a
wide annular area of the sealing surface 105 of the pack-
ing seal member 183,

Accordingly, the present invention provides a new pack-
ing seal construction which forms a most effective and
efficient seal between relatively slidably movable parts;
which is particularly suitable for high pressure hydraulic
use such as in hydraulic devices where the working pres-
sures may be as high as say ten to twenty thousand pounds
per square inch; which is also equally effective as a
packing sealing means in low pressure devices; which
may be used as a cartridge or unit to replace chevron
packing in existing devices; which exert little if any fric-
tional resistance to the relative movement of the parts
packed thereby; which avoid wear, scoring, injury or
damage to a highly polished surface which may consti-
tute one of the packed surfaces; which is preloaded in
use and does not require adjustment for maintaining
an efficient leak-proof joint; which incorporates the ad-
vantages of an O-ring seal without the disadvantages
therecf; in which an O-ring is used to exert the sealing
pressure without siiding contact of a relatively x.novable
part with the O-ring thereby avoiding Q-ring pinch-ofi-
damage; and which overcomes prior art difficulties, solves
long standing problems, and obtains the new results

described. : ) .
In the foregoing description, certain terms have been
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used for brevity, clearness and understanding; but no un-
necessary limitations are to be implied therefrom beyond
the requirements of the prior art, because such terms are
utilized for descriptive purposes herein and not for the
purpose of limitation, and are intended to be broadly
construed. When the term “O-ring” is used herein and
in the claims, it is not intended to limit the same toc a
ring having a circular cross-section but the term includes
rings having other than circular cross-section such as the
D-shaped ring illustrated.

Moreover, the description of the improvements is by
way of example, and the scope of the present invention
is not limited to the exact details illustrated or to the
specific sizes and shapes shown.

Having now described the features, discoveries and
principles of the present invention, the manufacture,
assembly, use, properties and characteristics of the im-
proved packing seal construction and elements thereof,
and the advantageous, new and useful results obtained
thereby; the new and useful constructions, combinations,
subcombinations, parts, elements, devices, arrangements,
discoveries and principles, and mechanical equivalents
thereof obvious to those skilled in the art are set forth
in the appended claims.

I claim:

1. In a packing seal construction for hydraulic de-
vices, a housing member subject to contained pressures
and having axially and radially extending surfaces form-
ing an annular recess therein; an L-shaped cross section
annular, tough, slippery, low-friction, pliable memory
plastic sealing member assembled in said recess and hav-
ing a radial leg and an axial leg; the axial leg of said
sealing member having an axially extending sealing sur-

10

15

20

25

30

face and an opposed annular axially extending bearing -

surface; the radial leg of said sealing member abutting
the radial surface of said housing member recess; a re-
silient material ‘O-ring assembled in said housing mem-
ber recess in annular contact with and precompressed
radially between the bearing surface of said sealing mem-
ber and the axially extending surface of said housing
member recess; said precompression of said O-ring dis-
torting the O-ring section to less radial dimension than
prior to assembly; said precompressed O-ring when
assembled exerting radial pressure between the bearing
surface of said sealing member and the axially extending
surface of said housing member recess independent of any
axial pressure on said O-ring and sealing member; said
precompressed O-ring abutting the radial leg of said seal-
ing member and being subject to at least part of the
contained pressures to which the housing member is sub-
ject; said precompressed O-ring having arcuate outer sur-
faces spaced from porticns of the sealing member at least
prior to the subjection of said ‘O-ring to said contained
pressures and said radial pressure exerted by said O-ring
increasing as said contained pressures increase; and shoui-
der retaining means operably connected with the axial
surface of said housing member recess maintaining the
sealing member and O-ring assembled in said recess as a
unit; whereby when the packing seal - construction is
assembled for packing a joint between two relatively mov-
able parts, and is fixed with respect to one of the parts,
the sealing surface of said sealing member is in a low-
friction sliding contact with the other relatively movable
part, is pressed in sealing relation annularly against said
other part by the precompressed -and distorted O-ring
prior to the subjection to contained pressures, and is
pressed more tightly against said other part when the
O-ring is subjected to contained pressures.

2. Packing seal construction as set forth in claim 1
in which the precompressed O-ring assembled in the
housing member recess is normally spaced from the shoul-
der retaining means so that the precompressed O-ring is
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normally free of axial compression between the shoulder
retaining means and the axially opposed radial leg of said

_sealing member when assembled.

3. In a packing seal construction for hydraulic de-
vices, a housing member subject to contained pressures
and having axially and radially extending surfaces form-
ing an annular recess therein; an annular, tough, slippery,
low-friction, pliable memory plastic sealing member as-
sembled in said recess and in cross section having a
series of legs connected at generally right angles includ-
ing a radial leg and at least one axial leg; said one axial
leg of said member having an annular axially extending
sealing surface and an opposed annular axially extend-
ing bearing surface; the sealing member abutting at least
certain of the surfaces of said housing member recess;
said one axial leg of said sealing member being spaced
radially from the axially extending surface of said hous-
ing member recess; a resilient material O-ring assembled
in radial precompression in said housing member recess
in annular contact with the bearing surface of the one
axial leg of said sealing member and in association with
said axially extending surface of said housing member
recess; said precompression of said O-ring distorting the
O-ring section to less radial dimension than prior to as
sembly; said precompressed O-ring ‘when assembled
exerting radial pressure on the bearing surface of the one
axial leg of said sealing member independent of any
axial pressure on said O-ring and sealing member; said
precompressed O-ring abutting the radial leg of said seal-
ing member and being subject to at least a part of the
contained pressures to which the housing member is sub-
ject; said precompressed O-ring having arcuate outer sur-
faces spaced from portions of the sealing member at
least prior to the subjection of said O-ring to said con-
tained pressures and said radial pressure exerted by said
O-ring increasing as said contained pressures increase;
and radially extending retaining means operably con-
nected with the housing member maintaining the sealing
member and O-ring assembled in said housing member
recess as a unit; whereby when the packing seal com-
struction is assembled for packing a joint between two
relatively movable parts, and is fixed with respect to one
of the parts, the sealing surface of the one axial leg of
said sealing member is in low-friction, sliding contact
with the other of the relatively movable parts, is pressed
in sealing relation annularly against said other part by
the precompressed and distorted O-ring prior to the sub-
jection to contained pressures, and is pressed more tight-
ly against said other part when the O-ring is subjected
to contained pressures.
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