2181793 PATENTS ACT 1 GDH/ PJ/A478 | Title : "Sdaling Rings" Description of
‘the Invention This invention relates to sealing rings of the kind L&ittag.o'zgg
‘est abl m&h a ‘peripheral seal between a piston and a cylinder in which
‘piston sli dés. More;parti cularly, the invention is concerned with a sealing
ring in or for an , especially but not exclusively in or
for use in a door PIAQEE(NTS RCT 1977 Such sealing rings are comonly of
.circul ar shape infra: éfstl (.e. 0O-rings) ,but often other sectional
‘shapes are enplo v&éé ,l usual for tﬁe axi al dinmension of the
sealing ring to be rath ‘Than the correspondi ng di nensi on of the
seating groove of theg i.§%$ IFQ |ch the ring is located. This enabl es
swel l'ing of the ripg whic Tendadt o t ake- pl ace on prel onged exposure to
hydraulic fluid t6 be acgonmodated without radial 10 expansion. In an
hydraulic danmper, - DaScriisRorPf heSBAntHA i NG wWhi ch has ‘a degree of axial
clearance in this Way-cam grve rise to an undesirable deviation fromthe

i nt ended danpi ng characteristic at the point where the direction of
novenent of the pist OnTblsah'geshorF(Délaﬁesafﬁ)keclmgnnhbeoﬁGﬁé%d 0§ecﬂ1’<§i@91rabllsh a

| d t
Syl inder in ohe i PUipRrbt S bePue' diioh o IBIR3e if St e wlerin stices
opened, whilst a sMgne Pﬂcfmlﬂn{)esﬂ’stlamm‘lortslseeqrabl‘nesihcdh\m:mlmgeugppomﬂoeon
movement occurs, aﬁydrhgllgg%pép\égﬁecl&l’la&ﬁsndtt&cﬁls ?)dwgélslol"ugé‘ :’f’a(dﬁ& LidSer.

‘influence of spring or 20 act uat |n9 neans
-seal ing ringsaxially i ﬁ”‘F}l ?%'eatrmsg G SOTENAYY Ph&insHigr HhnpRy inpfadial sectip fig-e

errent whi | st 0Oksings) ibghbften &sthért &belrmal ﬂlabey\féré bﬁhpdgea. IHuvlielvel li¥ i§ Qsual

: W|thout any d o] S ich _at
.am)unt to several géggtl{;@ne&él 89%1?“)9' é Ko E¥e A9 % ddﬂﬁ‘eéagﬁ%ngz%p@éd
‘and, when t he danpegormresondisg élmmqu ﬂ'te $£8ting graove aiptheepiateplidderich the ring

s
restFiction on thejsr picatedl MRICIRBles WUIR %@%@Snﬁ&%vhﬁ’élpl Al loolotkegll?éf]e%l%
thereby setting up undesirable strajn in.t hi nges; oser

~door itself. g prelonged exposure to hydrauhc flund to be accommoda‘l'ed 'without radial

expansion.

In an hydraullc damper, the- use of a sealmg ring which hc|s a degree of
axial clearance in this way can give rise to an undesirable deviation from the
intended damping characteristic at the point where the direction of movement

5 of the piston changes. For example, in the context of a door closer, a damper
may include a piston which is movable relative to a cylmder in-one direction
with little resistance as the associated door is opened, whilst a significant

" resistance is established when the opposite movement occurs, as the door

\/ moves towards its closed posmon under the influence of spring or other
20 actuating means. Movemen’r of the sealmg ring axially in its seating groove
at the beginning of such closure movement, whilst only shght, nevertheless

C

allows the door mmally to move without any dompmg through a distance.
which at the free edge may amount to several cenflmetres. During such
' movemen’f the door gcfhers speed and when the damper becomes effective it
25 can lmpose a sudden restriction on the rate of ‘movement, which causes the
door to jolf or jerk, thereby set'l'mg up . undes:rable straln in the hmges, the
closer, and the door itself. o
It is one of the objects of the lnvennon to provnde a novel seal which
can be fitted into its seating groove without axial ploy, so as to enable a

30 'dcmper to be substantially free from such mmcl undamped movement.
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It is one of the objects of the invention to provide a novel seal which can
“be fitted into its seating groove w thout axial play, so as fo emable a' 30 °*
danper to be substantially free fromsuth initial undanped novenent . - 2

- According to one aspect of the i mv&ntion we provide a sealing ring \Wf'll ch
affords axially directed projecti ons on one radi ally extending face at
circunferentially sgacedgg%ssltlon ‘wherein the %ao‘#gﬁctlon are of

generally co pect of 'th acleyention Weo h&FAli0gLERE of t he
i nvent i orwhieh pfmwexnallplcsﬁeerecapﬂb,eqﬂmnsdm ohe Tadially éxtendidd fgce aseal i ng

<paced.r SCATSrByRER 4oae P ZaRN Bty Gheteh, viE oPBRLER, biddr Bhidtafly O P

t han t he camcal fmt h of the seating groove, and a plurality of axially
di sect ed proj £&&dor@Rg f@rc?fllil'rfﬁél‘ edcPRf GRE lﬂferﬁﬁhduelgrowde Efi}ﬁé%n

circunferenti all ositions so t he r|n ai nst axi al
movenent SIPATS "%ﬁé‘g@ '88\5‘ ing;q,3eqling;ring °8H'§,edb‘€|91§e “gg%fr?gl’%ll"lﬂ%“’dbm cal
form Thehe astialihg frivege aif fokds h&:dbakpaagdrnad@plm exmhdfngr fdoley veliibierarese f| at

apart [ ¥ UADLREPGE! LAAN L Wi WE oAk of (e SRR oty ||

form w I'nner face and eac ace nee stantially
at right andgh eduralite of axdally directsd prriections akey Providesien onehedr sdidr ed

pongi on af@lb@scaﬂtc.ﬁcgn@&%nﬂanlla%bacé@gbﬂhoﬁass&haﬁme Rirlgefat hall ngpdri cal

surface. Desirably, the o |amaero i_S CO ed to a high
degree of®™{YB "é"a‘llﬂhl'?a{‘/"e gropve: ﬁ';:ﬂ"@'ec'ﬂ@ E‘ng?éc?el‘ﬁmﬁl;lec ieslhi r ed

di anet er .fo2a. The invention further resides in an hydraulic danper

[ noor por at | nonaledid RIS OF 1A Seid RS or 2 BPEPAYy PRSRRLCABY gile e

i ncor porating suc scr i by way Qy

exanpl e virem fhemlem@m@dtlhe innerdiage iy preferubbnphgdlindrinabiferm, with

FI G5RE | taeqmerqase a@e&man%«:@ﬂfée&m@ sUbstintidiIfGF PigHABAAes) th the

i nvention in gend v
oufer ¥\<r:ce of the ring may mclude a chamfered portion adjacent to

one or both radial faces, and a central cylmdrncal surface. Deslrably, the |
outer diameter of the ring is controlled to a high degree of tolerance and
may, for example, be machined to the requn'ed diameter.

20 The invention further resides in an hydraullc damper mcorporafmg such
a piston and cylmder assembly, and a door closer _mcorporafmg such a
damper. a o o

The invention wnll now be descrlbed by way of example wrfh reference
to the accompanymg drawmgs wherem-- . _

25 FIGURE | shows one embodiment of sealing ring in accordance with the

invention in end view;

C

FIGURE 2 shows a correspondmg dlamefral sec'hon. _ | e
In accordance w1fh fhe invention a seallng ring 10 is formed with a
' plurallfy of c:rcumferenhally spaced axxally exfendlng projections 20 on one
30 side thereof. As lllusfrafed, there are elghf equally spaced po;ecflons of
circular shape in fransverse secflon, each of subsfam‘lal l}' comcal form on one .
otherwise flat radlal face ll of fhe ring. The other radlal face 12 is likewise
of flat form, and the mner face 13 |s of cylmdrxcal form so as to meet the'
radial faces 11 and 12 subsfanflally at a right angle. The outer face 14 of the
- 35 ring includes a central, cylmdncal porflon IS and chamfered porflons 16 and
I7 adjacent to the radial faces. _ )
The sealing nng 10 may be farmed as a 'nauldmg of a suzfable synthetic



FIGURE 2 shows "a corresponding dianetral section. In accordance wth the
‘inwvention-a‘sealing ring 10 is forned with a plurality of circunferentially
spaced, axi ally extending projections 20 on ong 30 side thereof. As _
illustdted,” there are eight equally spaced pojections of circular shape in
.transverse section each of substantially conical formon one otherw se
flat radial face rubbef, suhi alsm@rnrﬁhﬂ:bbéﬂ‘;érutrtadloaierfﬁ»e&:céz'ndxysbé bl%%%wﬂfso

flat form and t he o'?r?ﬁé e%?e?ﬁcllﬁah?_teqf §?r¥c| J\ﬁgietdcﬁ r?cg cq]LPquaS tl}) f(ﬁgﬁc@ci A4 of

radi al faces 11 12 subst ant
the 35 ring i ncI udis vse,cdhr ring l%fl”?fblrlht?alﬂ pﬁmﬁmgmharlseam sdwrige gedve

portions 16 and 17hé1ﬁ|d1%366rﬁx1&10wid?ﬁ suadlitpbt ke ERg lIh%céﬁ/@Jg'dgga 4 ﬁﬂ &P\JIF%UPG

formed as a noul di n)g? a suita nthetlc

nitrile rubbes, buf¥eh@o¥ement: SE LI'satcf Rﬁ%}eﬂb*é°'§r%5hm9°aeme§eﬁem@!ﬂ of hlae groove
ext ernal di anet er whilstathet eppmeﬁelrladm ddoe t1208ngogest thé Bihert SIHENAAILE . THE inheE

th fitt sectd on,se 0 havi ng
‘ax?alrl \r/]\ngd!tfl S{Jche?sﬁjrfg the ?%3 LQr ece? gaginss the E?féﬂ‘g ‘??’? %%Pﬁ@ﬁ?w&xf’a# the
‘novenent . Thus, tHVigy oquefgcpo mjesmgdzgeomehsl pistamaltb He telxterdr osguired to

whi | st the opposi téstaBidhadn feffRtild LRVILHS tﬁ@‘?n‘l@i'ﬂ?rsuﬂagg Mhle < Tﬂgell Qﬁﬁ{m
-surface 13 of the rlng 6ectz %&Jnst t he bottom wal | he
outer surfacejd4 p‘?"b'c AP PIsEYLHIFSShe piston to the extent reqU| red to

cestablish an effectiveltswil thertelﬂoxtehbelsebeghat fc&ufﬁegpﬁsf@f ré\tbesé?lﬂsl Hi@&f’non of
: h th | e _be _seen
-.W' thin which the %é\rléme llvgﬁ\% T!’\é yhndelI ﬁ'{ ﬁf%htnﬁ erleg,el'raﬁ d'e? ?ef‘l%"b dg m

pi ston reverse its difection: ot
ri ng has no freeddhsially, rmdeccssadamgly whenel the pisteh and gy hivder essembl)pfm'hmpuaﬂdf

cyl\ nder assemnbly erﬁfﬂi'aoﬁé tdaﬁ‘fpe?anVQ'h@M] bf tq@rﬂ?ﬂgn OUCHE Hmed chiGolfdd PN

i [ f
L ﬁeadaﬁL'ert T parteeetioare Wiflie dten sperTeris ot terssthebnal [y oper at i ve,
t he\r equi red danpi ng chaparticidrstwieries fhdrmmﬁﬂ | BOAI-diredtiorkall® SperbfiVe, the
.comences to nmove j.pthe aght bty | Al LRAL O imposed immediately the piston

commences to move in the appropriate dnrechon.

The gaps between the projections 20 allow the ring IO to swell axially
20 at intermediate positions and in this way, any tendency of the ring to swell
radially is eliminated, .so that the resistance to movement of the piston
afforded by contact between the sealing ring and the cylinder is maintained
substantially constant despite ageing of the ring over an extended period of

use. '

25 Maintenance of an accurate external diameter is particularly important

where the damper is of a type which allows for undamped movement of the

W, : piston at one end of its stroke by means of a locally counterbored end portion

of the cylinder as described for example in British Patent specification No.

\ 2044840, In that specification, there is described a door closer in which

spring actuated closure of a door is controlled by means of an hydraulic

30 damper. One end of the cylinder of the damper is of somewhat increased
internal diameter so as to allow hydrculic_ fluid to flow freely past the outer
face of the piston as the associated door finally moves into its position of
closure, thereby enabling the door to accelerate and overcome the frictional

_ 35' resistance of any latch or lock which might otherwise prevent the door

closing fully.
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The gaps between the projections 20 allow the ring 10 to swell ‘axially 20 .
at internediate positions and in this way, any tendency-of the ring to =
swell radially is elimnated, so that4+he resistance to novenent of the,

pi ston afforded by contact between the sealing ring and the cylinder i

mai nt ai ned substantially constant despite ageing of the ring over an

ext ended peri d® §pakigesuchs final accelepmtion efﬁageeogﬁe\eﬁd seliablhntayeexirer nal

di anet er iestepdéd ipedicdr by Us@P {s2REseWRal @hé ehél ARREnal Lidhetdr LHEPFhaMT Ch

all ows for LfndanFed Wemsnt.gf tﬂgi thon- at, one gnd of its stroke by
means of 3188119 W iSFHEEdPYe E‘B_‘T’Tﬁnmﬂ\m‘f"ﬁ@ Constanlefuring thescri bed

f or exanpweriking Bifet ¢fs thePdtrapeér. s pawyi fnceedsedn 1Ne. ex38rhd8 Hlaméter tdfathe

speci fi cat e Is ' . . Glhos |.n [ 3 ring
ot it ed o G ielse 6 URBRi ARGl RS e gV R et P cper
One end oPvierefasg| ofnihe rivg @héhelarigened pordfonsofivtheh svlinderr sadhat thet er nal

d} ameter Sffeaﬁvérﬁlg[sﬁlok@ﬁé mer?u%ihégéhu?fd«iﬂlfb'lefrleeu&é‘dt eel%/ pffitst_the, out er ;ace
o] e piston_as e Aasspci ate or 1a noves, into its position o
closure, ther Jg§ %}?EH%F?FEP?%&"&O apg} %Eﬂ%r%_@"é‘ﬁﬂ%ﬁ@'ﬂ‘&ﬁ?@%m

fricti onakeding ringess st grssesofeppatedintaer othel pelkstivhi lsdtwabg the OhlRY- W se
prevent t 0 | " 4 - T e,such_final acceleration
to b acthr\;gog‘ égﬁbg%@ﬁﬂg&ékr{ gvrl]-\ it réen gaﬁgle' ?g@!’%flgu‘gﬂf hg t°"+e§ et | al

that the engagesihe dnigrior of ibe arliedercssalinglyr andgthehividened endportion dfy t he

pi ston i sthebirden aphicR QP aCabiaN GiddienciPrdibiGe ltb fife RbnfriEpdaigaer - ANy

i ncrease ||$1 g e extteergal di aneter of the _seal ing ring wll |ﬁpose an
undesi red 17 85{MS 8¥%€549¢% the flow of fluid past the outer face of the ring
at the w denedheagenemilyofectirguiy seedien. sfottiesdalingering keies terengsreol the | /
final cloglfgs ggmogr}mtl‘b“% 'hgqg&%jq ‘J;tagechanf ered portions 16 and 17 °
servd@ to mnimse damage to the seal ?l ring as it passes repeatedly over.
the junction Wheredhetses! dniuseddn a vpibdireetionstt hydeawid deniper,ias furi ch t he
central pexdrhyi8 shéwRin Phfen® sh&tificafion Q0UAMOS thdprdj&titfins 20 fbrdrlfiycy! | nder

seal i ngl yfo%gdtJJ]a?dgm tgee m?&\e?ngre %I;'g Is?é]e Co); the piston, so that the prevailing

pressure which is exerted on the piston tends to force the radial face 12,

D

20 which is not pr_ovided with projécﬁons, against the corresponding side wall of
the seating groove. , T B N

By forming the projections of substantially conical sl"\ape, rather than

for example cylindrical, the volume available for axial swelling of the ring is

maximised. However, the projections may have either a flat or radiused end,

25 or in some case may be substantiatly part-spherical or domed form.

- The features disclosed in the foregoing description, or the ~° -
accompanying drawing, expressed in their specific forms or in terms of a | </
means for performing the disclosed function, or a met_hod or process for
attaining the disclosed result, may, separately or in any combination of such o/

30 features, be utilised for realising the invention in diverse forms thereof.
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'j the cylinder which affords a radial clearance relative to the central

- portion 15 of the outer face. The generally rectangul ar section of the

- sealing.ring serves to ensure that it cannot twist within the seating
groove~ \Were the seal is used in a uni-direc§i-onal—hydraulic danper, as
for exanple shown in Patent specification 2044840, ections 20
~preferably face towards the higher pressure side ’cjt,lmﬁﬁl“m,ﬁu that t he
- prevailing pressure which is exerted on the pisto

. radial face 12, 20cLAiMbch is not provided wth proj ectlons aga| nst t he
correspondi ng side wall of the seating groove. By formng. t he proj ections
of substantially conical shape, rather than for exanple cylindrical, the
vol ume avail abl e fhr aAi séalihgetihg nefferidirigh axial i Odirected projettidns Hpwene rradiatie

proj ections may havereﬁdtkg?r A lcﬁs.: fereﬁtd n@g%g%ce%d ﬁt?ons {re%n gﬁe greoeq?on

may be substantlal?y par ure
in the foregoi ngureddsg,qnemltymnml fetre. acconpanyi ng dravm ng, expressed in
their specific forms or in ternms of a neans for performngthe di scl osed

function, or a nethod rocess for attaini scl os t
separately qr in a cg‘nﬁ qling; Hﬁgcﬂccgu&ﬂg J9 89"' itﬂ&"%‘?'" eJt“ﬁlqw%’ea""Fﬂa‘"g
real i sing the invefdcesare a’rhrérwseSmtfopnmfrbmmbrojélﬁm% -5- CLAIMSI - .
A sealing ring affording axially directed projections on one radially

extending face at circunferentially spaced positions wherein the
projections are of33genérsadlipg cing ecgordipg tp efther of theareerding sipims wheteingtheo

Caim | wherein thger fabelsl of @%Frﬂ?ﬁhﬂ%rﬁt the innérafge ﬁ{dee&HthddMlﬁﬁeHeﬁBmﬁ

apart fromsaid p ections. Ug A* g 92.9 ng according to either of the
cedi ng cl ai ns éT“FF*f'WeS Alqofialty of riabt gpg ‘ﬁg‘l indrical form the inner

fac and each radially extending

4, A sealing ring according to any one of the preceding claims wherein the

outer face includes a central cylindrical surface and chamfered portions

adjacent to one or both radially extending faces

5. A sealing ring according to any one of the preceding claims wherein the
outer diameter of the ring is machined to the required diameter.

6. A piston and cylinder assembly including a sealing ring located in a
) seating groove wherein the sealing ring affords axially spaced radially
| - extending faces which are spaced apart by a distance less than the axial -
width of the s:eqfing groove, and a plurality of axially directed projections are
\_ provided on one of said faces at circumferentially spaced positions so that
the ring is held against axial movement within the groove, the projections
20 being of generally conical form.

7. A piston and cylinder assembly according to Claim 6 wherein the
cylinder includes a locally counterbored end portion at one end of the stroke
of the piston. '

8. An hydraulic damper incorporating a piston and cylinder assembly as
25 claimed in Claim 6 or Claim 7.




face neeting substantially at right angles. eal i n r|ng -accor di ng ‘s
to any one of the preceding clains whereint , " ‘ HE ’""tce i'ncl udes-a +
central cylindrical surface and chanfered por one or.beth

radi al | y extendi ng faces 5. A seali®g ring according to any one of Pﬁé
preceding clains wherein the outer dianeter of the ring is machined to the
required anejer. 6 A piston and, cyli r assenb i n¢l udi_.ng_a sealing
ring Ioca':jé gd i démigk’ser m§§'§°f?‘w‘%?'68 b\ﬁ‘é%ﬂmﬁef H%CLC%THF? Hb%ll ®8-af f or ds
axially spaced radially extending faces which are spaced apart by a

di stance |ggs A%Blﬁ'@‘?—:lﬁxh&}m%‘agwlgoélréé}g%Z:?gjte!cﬂgng o?]%\éﬁerogf}f comcp ur ality

of axially directed projectiohs ar rovi one 0

ci rcunfer eﬁ'?FP%lH s%"ﬂg@bln posherBn iy sfgg‘f'}?at tard r3 mef ithe h@qcewmgawngt axi al
nmovenent wdrawirgsi he groove, the projections 20 bei ng of generally
conical form 7. A piston and cylinder assenbly according to Claim 6
wherein the cylinder includes a locally counterbored end portion at one end
of the stroke of the piston. 8. An _hydraul i c danper incorporating a

pi ston and cylinder assenbly as 25 - claimed in daim6 or aim?7.

-6 - 9. - A door closer incorporating an hydraulic danper as clained in
Claim8. 10. A sealing ring having.axially directed projections of
general ly coni cal shape substantially as shown in Figures | and 2 of the
acconpanyi ng draw ngs.




