.door cl oser havi ngEBOp

; e3eAA, R~, 6bTw GAD 02/ 063125 PCT/ GB02/ 00213 ~~'~ Title: A Door C oser
Description of and Background to the Invention This invention concerns /,
door cl os@igspaaksbe kind conprising an actuator assenbly ippe@sRhotar <}‘Z/
concealed fitting within the thickness of a door, and an anchor nenber for -
fixing to a door franme, and in which an operating nenber is coupled to said
anchor nmenber and is novable within the actuator assenbly tion

of driving means, usually conprising one ¢r nore nechani c#mm@@mmmgﬁm@ﬁnd
under the control of a fluid-filled danper (usually uni-di

operative) which serves to regulate the rate of nmovenent of tHAE#%or in the

direction of closure without significantly restricting th enent
‘of the door in the direction of opening. It is desirable am@m&l@mﬁl ,[wmn of

any danper i frsuc oser to be adjustable so as to rate
of closure tgrlglg' zge]?ogxgqogﬂ within a chosen range despite vart®®®ons in

the wei ght aeeiyeion AR Rk nddo e Leineiigor s Wi Lh whi ch the cl oser

may be used, "an or € Cclos ugnment ed cl osing force as

the door reaches iThis¢hvseidnRRbictin® ool c6séey of eheokiRd risied ahadtgatds oM

any latch fitted to the door. It is also desirable, and often necessary,

from a produ@ssemeblyontended foi eopeeated fitthw within the thigeress tof enpomy eddtan

provi de such an augnented closing force is able to operate snoot h% over a
€

very |l arge n@RBReL @Pmbéb&'tféﬁng%@.d@rﬁﬁiﬂ@s?@ﬁmﬁﬁw iagroperati BiN45 A
di scl oses a door. gl oser, . in i ch adjustyent of fhe.ftin part. of the

cl osure nover?QHPlegft(’t prid fighor el re@%g?%wqwgkswé&%%%éf%¥wﬂﬁb%er
associated w 0 r ich i to the door frane,.the
adj ust nment rre“{rrvlggfr ﬂgeelgﬁggﬁdég g@@g IB%HS“ E‘S’ég‘hg%‘?ﬁﬁgﬂ& WCOH, gleé’hﬂl?fﬁ?l
menber at a ihad! @ dShielr I ( j ' : | t he
coupl i ng bet . gﬂﬁg%h%dancho?&ngﬂ%@ g\%ﬁﬁ%ﬁ;ﬂggﬁga}lﬁg (Hnéjr?ggpﬁll r@?&g&%eg uat or
assenbly.  \OPefitivei3ilath JeRieE/ 10BRYLAS Hhe ThieSoR MERARIE I theedodioin ke
any provision for adjustnment of the overall rate of closure, but only in
the final cl cktgctiopoficiosure withouksignificandly a¢strietingthe mhteaf mpsement of e

travel of the piston jn the door-closing direction, in which final part of
t he travel trﬁ’é’oé&ﬂ’@rdltﬁptl@h@fﬂﬁmmg- is rendered ineffective so as to

ide f | Ly .i d te of cl t ot
ol St once wni cne This deTEbRE Ra e Acion gl Ae dERPRR In SYah el doot lostednrbe he
t f i h it i i . of .cl i
o easeq. t Aostble 108 SR RIRe B GRRTH Tope S B iR tiesE S <o
the door overgethiee VhAgtiomar w&?%ﬁ]&%ﬁo@c gagég gﬁ!i’éégelgis Pﬁgdigiréfeﬁﬂ dobfs Rfifnect

of the danper does not Increase t I'VIng springs,
but only al | ovisich the closer nhay w@@wueraﬁﬂéoimer@@mw?rdv@dé eagbimetitéd cloginge and
the closing action then relies on the nmonmentum of the noving door to

over cone | at dorceasitbe daorreachnsdisetlpsadpositiareineorder tmovarhome eekistapenfiemon
many vari abl e falcttggrﬁ, i ncl udi ng the wejght of the door, wi nd | oading on
the door, andny rlatchBited to dhs dosncdt is, alseedesinalles agdoofien npeessarycfrom gel f |

and accordi ngl y,such design does .ngt entirely address th roblLem o
over coming. 1 SLSAEh REHfORBEIce WOyt that, T, Branesragnt camloyelbis mawidg suc
di scl oses a r L Y=Y | | ange
of “movensnt of el clodiy P6icB iRl RncRle SloBFRVer SVl T fulthber 372
suppl enment ar bf séicattd wes.anged end to end with the main spring which is
effective to increase the driving force applied to the rod over the final

part of the Suosnaw ofttheReor Awt wi t hout provision for varying the point at
whi ch the suppl enent aré1 spring becones effective. WD 00/52291 di scl oses a

6 443 A disgloses prdoey sloser inwhiah edjustarent of the finek ease
the closing forc xerted on the door as the dqor aches its cl psed
posi tion, tg h?a’ﬁ&%ﬁﬁe ﬁ[osm BRvement q’if%t Q95 1§ ﬁ%@‘e faps é’% £B ediustneRy
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which is emﬁ%ﬁ{iﬁuﬁ@n&rﬁﬁﬁlﬁb&l g&hgf@%ﬁgﬁ deBidts h rﬁBiEﬂgﬁ%ﬁB}gté. b ¥ afichor

plurality of S noveabl e radia in 'a cage age 1 n grooves in

noveabl e compspettrat a vaﬂ@olé%ﬁ@iﬁg%ﬁ a8 ePfettit#19 46 A8piBthedenstt iofithe couplings han

object of the present invention to provide an inproved door closer whic
enabl es an abgivesenelic ahclsorrmembecand thecoperatimg mepibey imshe actuatonassepyblypaches
its position of closure, and which provides for



adj ustnment of the operation to suit a wide range of requirenents. It is
al so an object of the present invention to provide an inproved control
means whi @fp &kl s the application of the augnmented cl ospf@GBORe13
Summary of the Invention According to a first aspect of the invention we
provi de a door closer conprising: an anchor menber for nmounting on a door
frame, an actuator assenbly for nounting within the thickness of a door
whi ch is hinged for novenent between open2and cl osed positions relative to
sai d door frape, an operating nenber coupled by an articulated link to said
anchor menber TBis @riepgement doesgwit aaker anyt provisierefar adjyssment obihgeovstalhtate nent
between a retracted position i n ich said anchog nepber i s held _adjacent
to said act ua?tﬁﬁio%{ggg?él%ﬂ}éﬁbﬁ’&ﬁm"@P&B&PMQP Wei‘ﬂ’boivﬁ?]éﬂv%m Qjﬁ&ﬁ{cﬁféﬁt
menber is hel g 4 rel.ati 0 i ctuat or. assenbl y,. resili
drivi ng rreans&aﬂrhrgg%ggg@%leél%hﬁﬁ%F@%ﬁ%oﬁﬁg@%{‘o@ﬂlﬁ@ﬁgw RE A& i n
a manner suc aﬁfel ttge %Sti&? o‘fathg edlisen Sh t@é’tﬁfgdéo 38! (}Sr‘é{rfd%cf dy
position and thereby draw said anchor nenber and said actuator assenbly
toget her sucHotdiiyt inorbeed iratt 6f CRiurd hovéarRht ¢ @SRfcodtd Sny Fedstaned ehislpor
intoits closed gosmlon-rel ative to the franme, a danper connected to said
oper at i ng nermay be offated by & door latchi foe exahpleof novement of the operating
menber in at least a direction towards said retracted position, said danper
conprising a cyl i nykhouglihgirateraf mowmaentiof the dper, asit ppprosshesdts positign aff a
pi ston which divides.the cylinder into tw ghanpers, and flow_,restrigting
means to |i m%OtHe 1% E{Céeaéﬁ‘ifthﬁﬁﬁ ISMORrQVEAT g‘)ffq ﬁlséﬂlgrfgﬁ]@ﬁ’én&)for%iaaphe%
02/ 0G3125 4 R t he other at |least iQ o i rection
of fluid fl 0@%@3@%&2@? ﬁﬁﬂﬁ%ﬁéﬁﬁc’ﬁ%&%ﬁ*@s@ﬁaﬁ r%ge%ﬂae'}‘fﬁiﬂaf 3 sai
retracted posigdnh b i I ; Rﬁ‘)ﬁ t [ ed
driving force o_nﬁég g%?%%ﬂ;?g%ﬁ%ﬁf%ﬁ c(?i%@%%?’ &gﬁ@ geﬁglﬁlg% e%é’bb)}ﬁl sIES glbgﬁg rust
means i s operthé ideer iactRRrte SAkébponse RAGRAUrRiAY fitde bAA 4k ERsHBI #1iBRThET | NI
menber over a defined part of said range of novenment as said Operating
menber appr oaeliess omatlit neimenttmd off athe t Inowmingc dooe $p omvtirogne olatvhv egkistancef t he
door over the_final Bart of its novenent into its closed position, and an

f
adj ust nent nERRWEVEpEieaadoplsrationoamhiesieddiepends eminapnyovariable fastors, ncluding t he
int i th f t f i.d t] .at. whjch id
Posi i ent 1 rrihe g of e GORb oV BddPating &n e dlsry sehiriptions} Ealsimog in herg
f , h . er ] i tk t ol i hani
naving a camiiprSat i e ol el S RocdfBily S8R . A8HT SBATRGT ERERLYT o
thrust neans,adidpest fid px‘BBl’égﬁrt%E Bvélfcoﬁﬁﬁgge%?sﬁu{c@%%teﬁmga 36irdafcfm surface

causes deformation of” sai rust ne he cam surtace nay conprise part

of a slot providedDEn 708849 odiselozey & dobhelsanhivih awakindgirihg whichodte
along a slot provided in a control nenber, the control mnenber being

sl i dabl y recaveethefulltiange af thaventent bf 8 lred wéhichrisvenupiad by adimkdo @pemehong
menber between said retracted and extended posjtions effecting npvenent of
said control & affihsupplementaphsndng arrarged endhto endwith thehmayspring

sleeve may coppH, 3§ e?fegt'i\rfes fo BREdasEthé ch'lllvn fbtce 211"5‘1'315%1 to the rod over the final

part of the closure stroke, but without provision for varying the point at which the

supplementary spring becomes effective.

WO 00/52291 discloses a door closer having a pair of thrust spriri:_gs which
are operative to increase the closing force exerted on the door as the door reaches
its closed position, the point at which the thrust springs come into effect being
adjustable, so that variations in the width of the gap between an inner edge of the
door and the door frame may be compensated for. The arrangement which is
employed to restrain/release the thrust springs utilises a plurality of balls

moveable radially within a cage to engage in grooves in moveable components.



parallel to a longitudinal axis thereof and a second part extending
obliquely away fromsaid first part. The second part preferably extends
away fromyeaielizkst part at an angl e of about 45. The conrichoadp®leeense and
control nenber may each be generally cylindrical. Conveniently, two
simlarly configured slots are provided in opposing surfaces of the control
sl eeve. WO 02/ 063125 PCT/ GB02/ 00213 Desirably, the camfollower is
adapted to engage both said parts. The seBond parts of the slots preferably

lie on different des ,of .a Iane containing the first parts, such that
novenment of the c qq;ﬂ%bér ﬁeﬁ@apgﬁﬁ of, &\%BECSF%%WIPBI towsevids an

under go anoul SxPuPEBEE oRREH itk %%‘?o&%sé%h%a' ebhet, Bloging “efo‘%ﬁezmog@cﬁ?qhat
sai d angul ar e;ggyedgeﬂl% aéoﬁgfr)g&o&nasfﬁé f%ﬁé%r?a%?:ﬂio n@&%ﬁ% foge .

both a conpr lve and a t e cam y conpri
rol I er rot at afdljystifennbe therbpethtian It@tsaitru %déarahgeﬁér &qﬁuaheﬁﬂae 1 hs Uilo apans

is preferably attached to or integral with a retaining nenber slidably
recei ved wit hibjectaofiitheoptasent invehion t@hsrovideaamiingprowsdbesntralymbany eddely ed
within the control nenber in such a manner that it is capable of undergoing
angul ar noverfésirolatbeapplisatians{dhe augmented elesues farpe control menber,

angul ar nmovengnt of said.camfollower effecting angul ar nmovenent of said

retaining mﬁ%@ﬁﬁ-@m ol eeve and control nenber are pr ef erably

restrai ned agai nst r V, e. ch_ot her. .abouyt t

respective | gngi ttﬁ%ﬁﬁgx'é)gg @gﬁ%,gp{qﬁeoafigﬁ P%Fnﬁ&hﬁ’g? pﬁ% d%él P?’é(?fﬂ?&rto

or integral WWahhheficd-0SS-head operatively associated wit h sai d operating
W brﬁu%

menber in such ler that angul ar novenent relative thereto is resisted

or prevented. The @I@fchbf\n{ehgbggwrh@hnwhd%yﬁlgﬁleapprOX| mately the sanme
| ength as the second part of the slot inthe control "sleeve. The slot in
the control nenberanmcthaopisgmblst fordsowming Wwithin theehicknes tofdi dudr vebich is

t hereof at an angl e approximately equal to the angle at which said second
~part extends hingsd foromoyament betsieepaopen @uhekosed mosifions welativeritb saids door
configured SlIII[')Z{II‘Sle are provided in opposing

an operating mefnber_ coupled by an articulated link to said anchor
member and mounted in said actuator assembly for a range of movement between
a retracted position in which said anchor member is held adjacent to said actuator
assembly and an extended position in which said anchor member is held in
spaced relation to said actuator assembly,

resilient driving means arranged to exert a driving force on said operating
member in a manner such as to drive said operating member towards said
retracted position and thereby draw said anchor member and said actuator
assembly together such that, when installed, the door closer acts to draw the door
into its closed positioﬁ-relative to the frame,

a damper connected to said operating member so as to control the rate of
movement of the operating member in at least a direction towards said retracted
position, said damper comprising a cylinder containing hydraulic fluid, a piston
rod carrying a piston which divides the cylinder into two chambers, and flow-

restricting means to limit the rate of flow of hydraulic fluid from one of said



surfaces of the control nenber. WO 02/ 06312S 6 PCT/ GB02/ 00213 The t hrust
means nmay conprise a conpression spring, ends of the conpression spring
conveni enioyo2esng attached to or integral with said retaipgmgsemobgr and
cross-head respectively. The door closer may conprise an adjustable
throttle which conprises two elenments in conbination, the flow restriction
i nposed on the hydraulic fluid by said throttle being variable by relative
posi tional adjustment of said two throttl4 el enents, and an adj ust ment
menber to enabl e one of said throttle elenments to be positionally adjusted
relative to tq%émbﬁ?ﬁeﬁo dhe ptheroat, Jgagt imeong| direction: ef Eluidflewpsswmsponse ke

hydraul ic flyj id throttle. In.a preferre rrangenent the cylinder
of the dame%&%gﬁ?@ qura&.ﬂg\;gepye{ﬁgvag& %&5&%&‘@%1@(’%nd t he piston
is static, and theggts ﬁgﬁ& | Ot L Sod . s [ i ston
and piston rod, aﬁaﬁ?ﬁ%‘f adj us %eb%tg&ﬁagﬁgdgﬁb %)gesri %%%gﬁ[rsggﬁﬁlg‘)"g gor@%ltoﬂ\/ﬁicih IS
‘accessi bl e froperating membef, said piston rod. The adjustment nmenber nay
conprise a shaft |located within an axial bore fornmed in said piston rod,
with an external tdontrallanednsr wheieby saidairmg meannterdp@rativer endgpbly eafdt i on
in the bore of the piston rod whereby rotation of the shaft varies its

axi al positi dncrensedi drigiagdfoses ¢o0 sideopdrating megmber pverva diedinad pame ofrsdidni t h

a needle formation,which conpri ses one of said throttle elenments to
cooper at e wi ERNSHOTONpREnts said PeRpting membgrranproashes saidasiseqted pasitions it s

other end wt formation eby the shaf e rotated. The
thrust neans S Sﬁcbg%g goemcg)ﬁ/gmgpvhﬂﬁl@é i NGt gﬁ%ﬁﬂ%ﬁé”ﬁ&ﬁﬁd”%‘?ﬂ’%émq ate
than the resiysifstedYosiHiondas@ans. Preferably both the driving neans and the
t hrust nmeans conprise one’or nore coiled conpression springs, but other

arrangenments are RASfdjtRent fHenthed efativeR tbHréteted WA SsalB¥o k& fne or

nore stacks of Belville washers, and the driving nmeans coul d conprise gas
springs) |n aapathei poihtinl the conpecof @ovemant ehggdreptratiagirterhbérgtwhiehraidand
said driving neans each conprise two el enents di sposed symmetrically
relative to &csilienylthrushmeanshesomes lperasiviecto applysaihincreased drivims fbrce,

WO 02/ 063125 PCT/ GB 2/8&2&% I n afcordance with a further aspect of the
present i nveSR@Hte Bt COBHO BIcanEePIBPYises aeam machppigm having a¢aans of

ZB% Lty;pﬁg“’“hnL%ﬂ@?@%ﬁ?ﬁ%ﬁﬁ&foﬁgei%%%%’%@@%‘ééﬁﬁéﬁgwﬁé et | pikg Lot d
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surface causishid tHRIsOfqEahs on of said thrust neans. Brief Description of the
Drawi ngs These and other features of the invention will now be described by
way of The cam surface may comprise part of a slot provided in a control sleeve,

the cam follower being moveable along a slot provided in a control member, the
control member being slidably received within said control sleeve, movement of
said operating member between said retracted and extended positions effecting
movement of said control member within said control sleeve.

The slot in the control sleeve may comprise a first part extending generally
parallel toa longitudinal axis thereof and a second part extending obliquely éway
from said first part. |

The second part preferably extends away from said first part at an angle of
about 45°.

The control sleeve and control member may each be generally cylindrical.

Conveniently, two similarly configured slots are provided in opposing

surfaces of the control sleeve.



exanple with reference to the acconpanying draw ngs wherein: FI GURES 1A and
1B are partially sectioned side views of one enbodi nent of a door closer to
whi ch t hewigyaigiien i s applied, conprising an anchor asserfygwycaRdhosd
actuator assenbly, and shown with these assenblies respectively in the
"door closed" condition and in the "door open"” condition; FIGURE 2 is a
front end view of the actuator assenbly in the direction of arrow Il of
Figure 1B, FIGURE 3 is a horizontal sectidn on the line IIl-111 of Figure
1B, FIGURE 4 is a conposite sectjon supstantially on the line IV - |V of
Figures | A and 1B,DF51’-@%%E’5]¥ pam fol oy is adepiad te eagagsrbath seidgiartan adj ust abl e

danper assenbly ingorporated jn e closer, FlI 6 LS a nore detailed,
‘sectional view of nﬁ?ﬁe&fcﬁp sl{argrfl)tltgﬁr?iﬁ’tﬁlprﬁ%%y g’ﬁo% d;@ergn’f sidey 9$é‘d?|lﬁﬂ‘*essed
condition, a ' [ tiopal view of
t he thrust aﬁzgﬂ g%"rl\lgggq%rerfeuéﬁg a@f%\/ﬂﬂ?ﬁl Enla{éﬁ}scg’géﬁ)%rg ) Ogﬁtbgr%ﬁgg@gwﬁroﬂlﬁﬁ\f% as
‘per Figure | Aquds@BRath followver" gD ar | r the
line VIII VIII of Figure 6, Flt%J%I%lE%f A n?%%ﬁgﬂ@%%%&fégl@@@t@@lm r ol
nmeans, Fl GURBfike conteolgn@nber; el ati ng the cl osure force obtained froma
closer in accordance with the invention to the angle of opening, and WO
02/ 06312S 8 PCT/ CElw ¢oe fdlowepiRpreferably assgciated with saidrthrush emednosudt ihatir e
speed to door closing tine. Detailed Description of the Draw ngs and Best
Mbde of the |Sﬁl¢eﬁﬂ8“£¢¥ mavergenf;of sawkeam fellowern defoams aidthrusg meess in betha

conprises an anchor.asse 10 which is adapted for nmounting in a door
frame at a vEPHIREHISIY ﬁ@?ﬁ?k%ﬁ‘@%&&eﬁg the hinged edge of a door hingedly

carried by the fr d t 0 i is. ad ed for
rount fng v thin t At R AL HECbaRBRse Y, Yot Kthl InBfRd hoshs i <o
a nounting p|rgﬁa§]j_ﬂ.% gnd an adjustnent plate 12 which is spaced fromthe
nmounti ng plate on Re side thereof renote fromthe door by an adjustable

di stance. An adj usAn rgdseft the thdust inemgaig qstefetabily tdifaehae do el iftebfal fWitHBL i N
the adjustnent plate 12 and a slotted head portion 1 S of the Screw bears
agai nst the welaming mephborslidablymeceivedawithinssaid eonttulanghber. central hol e 16

formed in the m)ur,}tl_{ ng plate 11. It will be understood that by )
1€ retaming member may be received within the control member in such

a manner that it is capable of undergoing angular movement about said
longitudinal axis of the control member, angular movement of said cam follower
effecting angular movement of said retaining member.

The control sleeve and control member are preferably restrained against
angular movement relative to each other about their respective longitudinal axes.
Thus, the control member may be attached to or integral with a cross-head
operatively associated with said operating member in such a manner that angular
movement relative thereto is resisted or prevented.

The slot in the control meinber may be approximately the same length as
the second part of the slot m the control sleeve.

The slot in the control member preferably extends away from the
longitudinal axis thereof at an angle approximately equal to the angle at which
said second part extends away from said first part.

Conveniently, two similarly configured slots are provided in opposing

surfaces of the control member.



rotation of the screw 13 the spacing of the adjustnent plate 12 and
nmounting plate 11 can be varied for the purpose hereinafter described. The
mount i ng b Foedthsi S al so formed with a pair of apertures gdef/g8doob{ye ends
thereof and the adjustnent plate 12 is formed with a pair of apertures 18
aligned with the apertures 17 whereby the adjustnent plate 12 is coupled to
an operating nenber 30 of the actuator assenbly 20 as hereinafter

descri bed. The actuator assenbly 20 is sogdi mensioned as to be suitable for
fitting within the thickness of the door and for this purpose is provided
wi th a nounting nebiverthast meansg niays somprisar a t deenpnession espting, hawdsoof fthe med
wi th apertures 22 ~yhich align with the apertures 17 of the anchor assenbly
yrount i ng pl at ©MAESHOR SPHIRG Fopyeniently, baing artached tpgirdntegral ayith paid aetsiningt e
bosses 24. . The aﬁer ures,22 locate therein fixed sleeves 25 which are

provi ded wi t HOSHDE oSS Fad FRSPSAEt t i ng agai nst the end face of the

Focei ve at hr eadedl 8607 Bfer i} Eup & acubBoRE ko it GRER et Bug
each | ocate oflgmend iﬁfco?nlﬁﬁ%ﬁc%}'tgé %%V?esﬁfc%tfoieﬁn ost® &?ﬂ@%&%@ng&h%d by,

PCT/ GB02/ 00213 Figures 6 an y nmeans of scr or pins,

sl eeves 25 angid tidoftlé l@eih%wdriablediy rllative gusitiGdtadfistmemessdi¢itwe thrqtle ded
a transverse stop plate 29 having an intermnedi ate boss 38 which is secured
to the free eslemonitss ared awddiRFtnignt meamiserdd enableveneaf saldethrotkle eleamehts to bee
end of a thrust peans control penpber 86, by screws or pins, as shown . in
more detail iRPsHiQualxsadjusted relativgetontha gthar s ente yaoo the dlove restrigliones

o P 8 10 s e Y B TR o b DY e
d d 27. Th i i I j fi.s 31

o100 27, e ou R TP ciot U6 SR PO ! el oo

comect | on S o SERALNSY il bl Bt Shaice SooPASeith ikistie

shown in Fi gtih@oﬂgératé'@ﬁltbl sakd pidton@uEpidtddl 2od ahd GRe AdfilstrAdnt3fembéhhas an
respective headed studs 19 which extend through the apertures 17 in the
mounti ng pl atepetdtimnel emienbwhichdp eccassible f6mi onet drel eftfjaidpistontrodl at e 12 of
t he anchor assenbly 10. The links thus forman artjcul ated connection

bet ween the shaf t sIT1adjnstment menbesmayseasmprise a shafirlpsatsdarithinmg axialthore 30

furth i ncl t th th d of th hafts 31, -head 3 5 b
whi ch 1 he- shelorged 3h 30 R ot eite o SKEE JBesaed drogmanon reAE e
t t bos; 40 | G d
Che cr oss- hoantdt hibaRBs ot MBtarEle f EiichlfogWRkichy Hhufisn S
seen nost cl egmfwaiies fisaidA positioRSwRERSRIdBGES. 3Fhd shaHl SRy HRIHBHANE ' ofe

central boss and a central aperture 37 in which the end of the rod 27 1Is

| ocat ed wi t h endswith iangeedlefprmation svhich comprisedt @ioefisaid ehrotthselemanS tb@owhi ch
thrust nmeans control nenbers 86 are attached by neans of pins or screws.

The oper at i ngopeeatbavittsan josifise slefided bydhelbther ofianidsclementscandatt isdother toidor

cl osed" positip ho in Figure | A under, the force of driving springs 45,
which, in thewltﬁﬁa@ﬁﬁg?%ﬁttﬂ?o‘ﬂg?r the &@#ﬁﬂ%ﬁb@é"t@’@ﬁﬁ springs extendi ng
bet ween t he crossﬁagﬁS and t he flar,ges 26 on the ‘;i xed ﬁel ee e§f25. [ n
addi tion, floating & SEFSIENS MR CULPURF SHe CACROET SPHRS SIFARGUS DEVillg @

carry a resp G es
pet ween ¢ ur neeptioe HBChe sl PR TR, IR Rlh B0 Ml SR0
nmay be provi dgg the tiRReeRichSs SdrHSsePdnd emetd Soifed ccﬁ%pi_@séibn Berifpd, Banbthek-he
conpression springs 45 act on the cross-head 35 to drive the latter .
jinwardly of tdrean@emeatsoaregsoseibbd. yFao example the thhust mezns nody Eorgprises ohé\oand
1B) to the retracted position and to draw the shafts 31 and the associ ated
Li nks 33 i nweingrey staeks of t Belglenwashess,nandh the glriving aneans gould sompsiser gas-
.assenbly 10 up to the mounting nenber 21 of the actuator assenbly, in the
manner illust¥PEP8& in Figure I'A thereby holding the door in its closed

52" and o oss- head 1350a0u P BELS" S0nvelat R ffhesthepl A i Pk shi1Celdf '

and 1), -t her &ling 3 babh@ofibids igHERA Ay ferriaRl) vl 4 he
floating sl eeves % a gl%r?g? t0 ?g@g%g?ﬁelgr\l/%sl I|a ting te'ﬂgi out vvar(?
travel of thesigglogdampratheans, hik oflier aichepdReht are p@asiblepen” position. Wen
the door is released, the coil springs 45 act to return the cross-head 35
and the shafts 31 to their starting positions, thereby bringing the door

back to its closed position relative to the frane.




The actuator assenbly 20 further includes a danper assenbly 50 to regul ate
the rate of closure of the door under the action of the springs 45. The
danper asggyisP9 as shown in Figure 5 conprises a fixed gis&peydadisf or med
on the rod 27 at an internedi ate position, and a cylinder 52 carried by the
cross-head 3 5 and containing hydraulic fluid. The cylinder 52 is | ocated
at one end, with lan appropriate seal, in a recess 53 forned in a boss at
the centre of the cross-head 35, and is cljosed at its other end by a plug
54, which is retained by means of a clip 55 in the nouth of the cylinder.
The plug 54 is forliegcoprdance with & fosthenasneghofthe: presens invention, verl pRwide

R e 25 ) oA B i SRR CHSH
o 510 PSR SRR TRl
104 secti on S Sqi R b hadaflce P85 AENER PO BHTASH:

engages W t h dpegativelle absucidted evitl sdiiahaist mivhas, mdvemehhof shidecaen |falloweent
serves as the piston 51. The second rod section 60 includes a w dened end
portion 63 wlong $eid cam sunface cansitg defofihation of sad iruahmesss. por ti on of the
first rod section 59. Th
out er conpar tAEeildesoription of

formod i m the miston 5L and the 27 t le hydrauljc fluid t

es fromone son sk IRd alhe Rars it e frventon D imeey b Heseribed by vt
. Axi al : ite f f th
o 51 S AR BlocTB B0 e Sl Bhine ARR R WRRREEL o S0 has an

end face 68 whi ch peyISRRESE] 2% | 13 T &M j S?&c[l exi seal
69 is disposed bgathIvgian tﬁeqédﬁd aclgaB 6@’%%@’ ?lkg‘?%rn%hs . h‘ge‘%%eéfb Igesgaal
69 is noveablemiyddifient bl dedr éleierasnwhith BBdntarfontR asicdDBompabiaB &l | N
response to fluid pressure so as to close or open the axial passageways 67.

The flexi bl e anchor GSsenibly tandf aw mctuatoreasdembly, tdmel shover widts e vargemblies n
response to openi ng novenent of the door, so that fluid may flow freely

from t he i nndespestipelytindhe “dmrictosed2 condition andrpatherfidoor eperiupnditiondoor ~ nmay
be opened freely. r,.in.responpse to, novenment of the door towards_ its
cl osed position t Iﬁaﬁﬁi%ﬁé‘ frons grgQV@w@etqq@a@;@sgp lyria thg Anection of

passageways §¢. 1.NyS ner as to prevent liquid flowing directly from
t he outer co%adr‘{]geﬁ%etngﬁ]’t he i nner conpartnment 65 through the axial

passageways 67. TEIENIRES i@'aéﬂdﬁzbﬁtafl Eéﬁﬁohrdﬂ'ﬂh%_*lﬁlgqmﬁi ?PP@? jgent 66 to
the inner conpartnent 65, radial passageways 'i<0 are for I'n"the first
rod section 59 adEFGURE!4 i§ hecdrapesiref sdckion pubktantivlly o the MeIent &Y of
towards the cross-head 35 to communicate with a central bore 71 which

term nates, dfigotes lénandiBihe first rod section 59 which is presented
towards the mounting_ nenpber 21, in a throttljng orifjce 72, Further radial
passageways 73 extid of ihe dorgifudingl o septionh dhrgnabnan adivstahlet dampes of
the outer rod _portion 60 to a.central chanber 74 forned at the inner end of
an axial boré&® HH?%PF%R‘?&&D A the second WO 02/ 063125 12

PCT/ GB02/ 00213 ro 0L ; ' e kg, ] cel iy the
central bore 23 o(f‘?t I’?ﬂ“zmramog ﬁ?%n{élgﬁ%ﬁg%arﬂgglgecﬁﬁgawﬁy oggtrl%?h}é&l %%c}/ﬁe:g%ﬂsrgla

wi dened end pAEdns@RowA iﬁ%lﬁ%?%bn%y?e%é@c@ﬁiﬁb&'as%%ﬁe]ﬁ, and an
internally threaded portion 77 adjacent to the w dened end portion 7d. The
wi dened end porti GIGUREET as semonn dethiledtstbtiendlhviett b thne dirast S wbhizol
includes an externally threaded shank portion 81 received within the
internally tHpesgshopariniagecomd, shcomprassedecarslitiomds penEigire 1Aor ti on 82

whi ch co-operates w e, orifice 72. The shank portion 81 qf fhe rottle
morer 80 1 s for midCMRE Gisch tgnsvess iasbiph on HoculEed salesan Sicins, Willin ade
.which can be\'yﬁfgf%f@g?kong the bore 75, to enable the throttle nmenber 80
to be rotated T0 a the axial position of the needle portion 82

relative to the FIGURES 9A and 9B show details of the control means,
FIGURE 10 is a graph relating the closure force obtained from a closer in

accordance with the invention to the angle of opening, and



throttle orifice 72 to provide a variable restriction. Wen the passageways
67 are closed by the flexible seal 69, comrunication between the two
conpar t megigckaizke cylinder 52 is only possible through passégeweys 70, 71
and 73, and the throttling orifice 72. In this way, the orifice 72 serves
as an adjustable throttle to regulate the flow of fluid fromthe outer
conpartnent 66 to the inner conpartnent 65 as the crosshead 3 S is driven
inwardly of the actuator assenbly by the gonpression springs 45. The rate
at which the door is _closed under the force of the springs 45 can thus be
adj usted, and it FIGIRE|Luisaa graph relatingthe dogntclewize: spegslitandpen clasing
effective thrgughout the entire range of novenent of the operating nenber
30 fromthe &¥%nded position shown in Figure 1B to the retracted position
shown in Figyag. . P60k GUE S f) Bhe door is

bei ng opened, 3 &at 09 =&t v F ds of the
‘axi al passageways i I h Ci-€ e i
bet ween the two C(}qn%ara?ﬁreﬁ%dss.ewT gllg%:‘!{%tgétl}é?ug@éﬁb}l;{oZg %@‘P\%geé;s klfulrlltﬁn& 815 a

pair of thr ua&s@ﬂﬂgrﬂ_{ﬂ vhictB i torbbustie ihe desiskamehtanderdicsl elge
thrust assenblies being disposed between the respective driving springs 45

and the danpéheresf facing teohinged\edge ofasdas HagedRpaarabhg ths fitmes amdrari n
Figures 6 and 7, each thrust assenbly 85 includes a hollow cylindrical
control menb@Enassemblys2Q wlufébwa@/a@é%i oz amepmting, withir fheothickpess of thel
control sleeve 87, the sleeve 87 having a slightly greater dianeter than
that of the At:rol nenber 86 such that clearance between the outer surface

cept o a m ni mum ener SeoBS, |GpShpgts £PuRling dfef 1l enefBtRell °

generally co 10 ehichk ] ﬁgﬂggfet}n il ﬁ%}l‘ O

them As shO\%(rI;cﬁt ?%%ﬁgﬁ?i Xe%n , aﬁ@%&%ﬁl %@;@(ﬁ?en %éoﬁel on élgl&%ﬁ‘tsﬁg
control menbelie Yoot byPhi HKustablé Hstabées | d%:(ﬁdj@stihg%cr@& 13 Ry engAset iR t he
control nenber thereto, and ensuring that no angular or rotational novenent
of the contr dhreadetbioledd fosmpdiimitia adjustaient plete 12 anden slottsd Béud portiont & nost
end portion 89 of the control sleeve 87 is pinned to the outer surface of

bolss 24, the 0§|tb@\s§rqw hem%asaémt|ta¢|momﬁin@ppﬂtwanmdj ig ﬁ@@ﬁsﬁibhémlgh a

[ . o AS in Fi U 9A 87
' pr ovi deq SPRFRAAIE 16 e A ot Baie o el B RN dhRby
n 1 d n f h . . 1 , n 1 n 1 H F' 7'
cach st ot o0 PRU0 O pEYerd 1 4, ook BEhe BbEmaert AT B Ol o,
ext endi ng ObH“"‘q"'ﬂ*aﬁ%waﬁgﬁﬁ";‘{ﬁﬁyhﬁé‘?s%Fﬁgg‘fm%%’f]rh&?%@l‘idgng' e of about 45.

The first paft 91 is subst ngi tudi nal axi s of
the control sl eevdh@mowntiy plage SEdwaido ParmePithyd paidiofapert@is f17aivat ke
first part 91 in generally opposite directions, for the purpose hereinafter
descri bed. Tiends thetedf and the7adjustmentiplatd A 2o0fs fommed neith -aspale 'bf apettu@s 18

extends upwardly frqQmthe |ongitudinal axis. The corresponding part on the
"far-side" eﬁﬁstsWd@{/mfaﬁmrQMSr bhwihseebyathesadiufimeat plato 12 s ¢pupledgo; an
provided with a pair of,slats.93, the slots ext.endi ng at an anpgl e of
Dbout 45 't o SPREE ARG hr B chforassrbia A HrtvpaRefesHhEL T oun i n
Fi gure 9B. Thrust r ! n{bﬁ'f Oflin% j Ls g a
rate greater than'[ﬁ%aét&'%%oﬁ ﬁ%sgrrm nzg)g%l@os%n nggn %@%C{gr%&%‘?@%&g‘% ?ﬁign
the control mﬂhﬁu@eﬂﬁmw@@fmﬁo&@ﬁaf@fﬂﬂbgﬁgoheﬁmo%mwﬁhhqnéuﬁh@ 95
which itself is W O 02/063125 14 PCT/ GB02/00213 pi'nned to the inside of-
the control meemissr Zbhaving bosesrmoas tthe odter @hds ieeredf fistnedpwith@peftdresr2 -

attached to a retaining menber 96 which is |ocated towards the outernost
end 97, and wiiehaligs witl the apertures 1gaofttheianchomassemblys mmwting plates! kown
especially in Figqure 8 The retaini menber 96.is provided with a

t hr ough- bor ect’?%ﬁ%?ﬁ%?\?ﬁ“%‘f’ﬁﬁﬁ%ﬂﬁ? 2?, @@nlgmg}i‘t%bgﬁﬁ? kgi | oner 98 -
.conprising inner uter rollers.9 ng_9 nd, 4, r et ai ni. i.; 100,
about which the Cg%gr%e@egﬁlpcggcﬁqe&iﬁga %ggggﬁ]vglgﬂ’l@fgp%g&&gvgbb
are nai nt ai ngf ekferRASAdno8? 6" i : b Iy i @by, of
enl arged por _tﬁ?ons or Sqagfggegﬁﬁ&g@%ﬁ%@%@;gﬁﬁ%@ﬁ%@%ﬁmmégg IS
l'ocated wi t hifhelcBatralors 2B parially Ahied@é o rebbive aghfdaded endpoRRM $a rdd

will be appreciated that any novemrent of the retaining member will effect
nmovenent of 2fFcandbihefintermediate bosies/24 eaclelopate ok exdoofia ¢ontfel gleewe 87 (sdee
radius of the retaining pin 100 is approximately half that of the cam
rollers 99a and 99b, as such a configuration has been found to mnimse the
unwanted effects of friction. It will however be appreciated that other
relative radii could conceivably be adopted, and that just one roller - on
the inner or outer race could be used. 7Althroiugh it may girve rise to

i - e o o, e o - o o




It will be appreciated that the outernost ends of the thrust springs could
be attached to the retaining nenbers 96 in such a manner as to permt the
springs tog@i@sesrel ative thereto. Thus, during novenent gi&Bedey from
a closed to an open position, it is possible that the thrust sp-rings could
undergo only axial novenent, resulting in no torsional deformation.
Movenent of the camfollower 98 relative to the control nmenber 86 is
permtted by the pair of slots 93 in the ®ntrol nenber 86, with this

nmovenent contj nui n%jun il . the camfollower 98 reaches the {uncti on between
the first andligHEs awi?) by aneags ofgoresys enpinsort shawis| dhe sleves 35 aad redi ch

point the fir art of -t control sleeve slot 90,resitrains the cam

Fol Tover o8 AhPRER phalleLio SR e dther dhak Deine Proviteds BEmsyBectom PR 2fat
in view of t : : fal r; | 4
ool Ak BRI S8R RO BEIGE, LECERIALD Fly
virtue of themasl (fthetdv oPihedilePa5@ to bEERd BY a 1kt mBaRiCiritdP hdifibér 86
torsional force being applied to the thrust spring 94, a conpressive force
is also appl itgdscrdsior pinssss shoevicimbes dewit in Pihuiers hed 7t he straight first
part 91 of the control sleeve slot 90, the thrust springs 94 are "prined"
in a stressed "realhe acatiirtdassemblpu20 rigrthée incwddsnate operfatingemember GPemsng

process, the camfollower 98 travels along the renai nder of the s|ot 90,
until the carBboypimegntipnedypthich ecagried iy thedmennting memher &, and enideddioni ng

[ ing..of, the d . il ' hat whi | h
ol lower 65 PAGBILAZ BUeiRg: by e shees 2oy khioded o 186 oPerRing mBAmpeLat oo
ithin the t i i b tLal tant t t
Springs o4 ardihies BpAORS a-RTRNRRe 31 OFHRE, b 106afl 68" giediBs 2, BRI

t hat both i ki j b 1 h
at bot h endgvidpeseshe 8h& aliivétal Bomndctiv@BPRSA trr]és‘#gcﬁ@é ﬁFitdthntz%es%ﬁi&hq er

by the retaining nmenber 96 and the boss 38 whic ves e cross-head
35. W O 02/dissoked wlithit@é e HEP Bl s whiistheudoder 48 &b thee dor tdiesedvor ;
however, the reverse happens. Specifically, as the door approaches the

poi nt of fi nadonditmsuassshommeincRigufeol Aovighe litks-33rimaveraopivotal tonndedoni3ghwithf
Figures 6 and 7 - |eaves the straight first part 90 of the control sleeve

87, and re- erfeenestivacheadgrestuds cbhdvhich: extend nthreugh the aperirgsoild in tthe
Il of th d t i des th LI 98 with f
agal st wi c OGRS Bl 1A fsPEgl SPEHBETaA | it eeamBrmy ool dhe
ithin the t i t rtehea he..spri i g ' -
oo T SRERRy 10, D BECbRRTEE R el o B R Y
shown in Fi guhgftd 31 ah@thé Bhéhorlabsefibly 19€ appreci ated that during the
the d [

initial stage of oor opening process, and the final stage of the door
cl osing process, drhedperatingaherhibercH) fartioreintided)attthe othivr wdid cfpthierndhadd
agai nst the cross-head 35, thus urging the cross-head 35 - and hence the
oper ati ng nmerdera @0ss-heasidd by whicidbe sbafts 84 arg intercoonect@h t Hee ordsethendnd,
during the "nmainh part” of the door opening and cl osing operations (I .e.
wher e t he carﬁﬁr&fgmwg@ qQuterpast basses gvitthepestures %ﬁfhr%gh wiichdhe shatty 3t r of

I I 90 h i f h head, 3
shoeye, o1 o S Boa L Uob RIS GERES 8 9yl s %) Y SRSt DR, e
effect of theyhlimys Asas%&? sy cleﬁrl%?%g:i%é @etlf%’bréﬁghéa‘dﬁﬂaﬂs A RS d WREE &

during the final Stage of a door operation, thus overcom ng any

resi stance t aegd@8l b6dsosid & cehirglnapbeturé 37 iaxwhRhehe RadidThe 86d 127 B loditeldi Ng
mechani sm whi ch operates between the door and the door franme. Although a
nunber of matwith alsealing ring, and tagidie of | intérmedite bossts 38aio whithrthrist aieaness
steel may be particularly advantageous, bearing in mnd that the relative
sliding mvemﬁommrﬁsﬁwmﬁ@g@éby 13eans ©8 PIHSHAT seegWer 86, cam fol | ower

98 and ret ai ni ng nber 96 coul d wel iye rise to_undesirahl e wear
problens. It is al ORGHAtRg ArembsY 4%25 %WE‘EWV@&&IQW SSBT“’VF‘?F&“"& O he

various compangal & ,Sou 5o GRBE SR FRSE 92 BladichD BBk g G n

which, in the illustrated embodiment, compromise coil springs extending between

the cross-head 35 and the flanges 26 on the fixed sleeves 25. In addition, floating

sleeves 40 are located on each of the shafts 31 and carry a respective clip 41



WO 02/ 06312S 17 PCT/ GB02/ 00213 extrenely | ow co-efficient of friction (such
as PTFE) to reduce such wear problens as far as possible. The adj ustnent
plate 12 @rp@l®sizkhe point at which the thrust springs 94 pc@i®/doRi30
operation to be varied. Adjustnent of the adjustnment plate 12 relative to
the nmounting plate 11 of the anchor assenbly 10 alters the angul ar position
of the door at which the camfoll ower 98 engages the second part 92 of the
sl ot 90, by varying the spacing between th® nounting plate 11 of the anchor
assenbly 10 ang_ ghe cross-head 35 of the operating nmenber 30. In this way
the fixed posVhicH/EngrEssRetween henp of the wspentiversprisg dds Aljermetivelypsapatate o

any sel ected position.of the unting.plate W.thjn a predeterm ned range
of ~ posi ti Ons_S%f%ﬁg}jﬁyﬂggprpﬁgie %@Hﬁﬁgaﬁﬁpﬁéﬁtd ‘be between 0 and about
15 of opening. Thu :  SPI nder

i nef f eclto ive ?f deslf&? 231,1 %\%ﬁeﬁ‘fds%.nrt’t ec?a g%sts@@%\laggglfs gﬁﬁ%m"n%%s{ig?aﬁs g?l
they are eff efriveie lMfiaNintRedy &Cthe a%ﬁ&t&%s%&hb%%‘ﬁ.é. % ke g{(%hi B?'P?%H%%]E S

according to the precise geonetry adopted. In ofher words, ust me

t he adj ust nentA phdtlB8)18 the retrhctedhpasition audito dravwothetshefts Bacindghb asswidted he
cross-head 3 5 and the nounting plate 11 alters the starting position of
the cam f ol | dinks Jginwardlsosasde baimg the movntingtplated 1(afitheanchorrdssembly7) 0
conpression and torsional] defo jon . of the thrust spring 94 occurs

mat

t hr oughout noAPsiPdAe mauUnting A %21 ehihe astuaterapsemblys imtheanannsy ilnsirated ond
art 92 to t . unct.i,on, be en.the first and. second.parts 91 and 92 of the
gl ot 90. At Q—ﬁ(ﬂlg‘é‘? lé%eﬁbgﬁéy%%ﬁﬁ@ogggggﬂpég@pg@uﬁ% been adjusted to
such an extent th 0l - . it “nd S

al ready | ocated w%?ﬁ%ﬁ@gsl{lrggk’gﬁgﬁ’faﬁ@éwgé&ﬁ@% ?ﬁg‘ﬂ{iﬁ’?fﬁfé‘% k‘g"gﬁ %?’%4
are mai nt ai negodsdaiales dreRiragA odEhardly dienb ﬂia\leﬁ%m:i@;seé g HIATP), *ﬂ?&ébj5

t hroughout the door opening and cl osi'ng operations. us, at a tine

during the cloansing thetspoings t45eto bt econfiprozed et Toh'&hdcﬂtsating slegvtes o ed
by the danper assenbltéKSO but, as illustrated in Figure 10, the closing

force appl i ecgpinst the faxadsleeyos 25 limitingsthe mutwardsravel afitlieatrbys-heaghdhaksh by
the thrust spri n% 94“3ver a variable final part of the WO 02/ 063125 18
PCT/ GB02/ 002 PFLeAdsd oF ¢ daek epreripositinns  Whendherraer ismplepsed, dheveribsprings 4% ur e

whi ch may be Jj pposed a_| atchi hani perat.ing between the door and
door franme, %W%eﬁ%gﬁe F’F?és'%‘ﬁ?‘iﬁg iagﬁ I%F Q@g]égl tgéﬁmg ﬁ‘gbm%ﬁ’cl’?%ﬂonsa bt ed
‘Wi th previou rﬁl%% L L2 \wWhi Ghs estriction

i nposed by tﬁje a&@%@?ﬁ?ﬁ@{ 9& ?%cl?%%@%%%teﬁ%}h\éﬂg k’ljéé ﬁ‘% part of the

cl osure novement . THeWavRht 1 @hrtiidrei r r&hgfei } Bnesd 0
provi de a control |l ed degr géaﬁsﬁg@gcti oné,} H\A%gjr?é?hae Tl wrréesssf}??@’t iglc())ntclss
set to a mi nireguiptedhe rate efCldsusecof the dovirenddriike Adtion ofethe spings5.i s set to a

maxi mum or anything in between. Adjustnent of the position of the
adj ust nent pl ate iEheglanpes assenidly MW indFignarei Seeomprisasaf fixed pistone¥igt h

o T SRR RSB et ool DAl G800 1
correct. pol b ASSRAK G Shaind BB, Yol BRBEP 250 VS Bt

closer as abewg, HfHGH rﬁﬁﬁ‘oﬁﬁat@ ‘é\%\%llé’ gﬁg![rﬁc;eﬁé‘?k Forthddirl £BBE At t,?l@ chhife S%?ltl’ﬁft ed

range of angul ar nove t ‘over augnented closure torce | .
appl i ed, and cyréssthend 9% @hdtie ddieddrdtsestherl et bPianglug iy, ivich Whirttatinedehyng
particularly conpact so that it can be installed in a door w thout

conpr om si ng méaasfafraeclip Sbsnahe enaithtdfehe oytindéihelled plgt S4fis formednwithta

springs on the oggg_irng and .cl gsing forces generated using a door closer in

.accor dance WiPOFe pHsk svhich thepistonrod 27186508, Anpsppidate(spaling mngsi$a B - a
h show th f | ot.t i pst [ f /f l.es.
Lttt call y g AT Slngk scinely S8 BR i giringe of Hidrod #{ and 3

.degrees of om@jﬁ{g&i fsuﬁfagﬁggme%ﬁﬁdgpﬁ 8%%1% furthest point fromits

hi nge pi vot pol rom I'S eVl iat opening angl es of between
about 3 and about I th@hihsktaeed BRbBIRMR The %ﬂlﬁl&oﬁqucwfs' AedBléfom
Additionally, it can be seen that the augnentation of the closing force, as

t he door r et dirstsaricdoserodd reddeotiens §2,560.1 The fitst S eédtion 30 tofwapdewith Hf
the caromed configuration of the control neans, which gradually brings the
thrust spri ngadiekenlargemans havinga ®yiphotad rroover b1 tfoe aastalisgmeng 62 whechl 2,

t he poi nt WO 02/ U63125 19 '




PCT/ GB02/ 00213 (i.e. door angle) at which the thrust springs 94 cone into
operation can be varied throughout a range of between 0 and about 15, so

that the @cphefil es shown in Figure 10 may be "shiftedgpey@h@i@bizy. in

that the torce "peaks" can appear at a range of different opening and
closing angles. The effect of the danper is illustrated in Figure 11 which
shows the door closing speed ('~ plotted against door closing tinme (T) from
t he position of maxi mum opening to closurkl, w th mni mum and maxi mum

danpi ng and an indication, of the variabl e rangze of operation of the thrust
springs. W t EDERESSINHAR thenferiorface Pk inderid4 pre thet theoenlargement servas as

195 et She LT S o0h SA°Gan A RabAs EientR ol a1
L5010, 2 USSPl K ol AT B S, b5

velocity VZ wgtil at point A the door reaches its position of closure at
time =tea . If the danping is set at the maxi mum val ue, the door speed

follows the | ower B pidton Sk dividsethel cylinder 52 duerinvied atd utey'Togipdrtinkmts

thrust springs beconme effective at tine = tlb follow ng which the door

speed i ncr ea$ids 66 and fluid pessageways 4s hareinaftar d@scribed dmf%nmdmmﬁlc piston 51
if the thrust springs are

osition of clqsure at_tinme t. = t2b .. However,
Pender ed i nor?é‘aatﬁF\FQSb%ﬂt %Sﬁ%@?i@é@'ﬁ%ﬂ!—ﬁ%@n@rﬁaﬁfﬁ'@lﬁ@ftﬂ gompartnenh eh thee
danping is set,. g mum the door .continues to close at velocity VI as
i ng})ca?ed by @@3%E8Ejéﬁ°ﬁeﬁ@w0ﬁfﬁ?ﬁ?d1mr nt A it reaches i tsyposi tion
of closure at ti T —~ : ' ' | he
door continues aggs\‘/ﬁelfﬂ_(;%&!s% %%???ﬁ@ﬁ?’%%&%@%?ﬁ@sﬁg%@&ﬁé B]éﬁfgr{‘)oi nt
B 1L reachesl IPhoaibiedlef pohRi6T ofthd siord fod sectid SERRIGHAI Fee

bounded by points A A, " represents the envelope wthin

cl osure time 68awhich ivapaced Dilally Eronethy pietbnadl, uatreféabhysdal 69 iediyposanns
of the adjustnent plate 12 and the adjustable throttle incorporated in the

danper assenthefws the sudfazy 6% andtha pistai/3AB0The CkKiblEseal 69 tisimesveable
disclosed in the foregoing description, or the follow ng, clainms, or the
acconpanyi ng Vot thg gap ©sn dhe end tfaes p8 Andctheinistoarilsimrespangectonfluit a
means for performng the gling osed functi.on, or a m%t7hod or process for
attaini ng t h@EiSHE] FRBYIG €8P P open RE3P2EEWHS O/separately, or in any
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of a door inner compartment 65 to the outer compartment 66 and the door may be opened
freely. However, in response to movement of the door towards its closed position
the flexible seal 69 covers the ends of the axial passageways 67 in such a manner
as to prevent liquid flowing directly from the outer compartment 66 to the inner
compartment 65 through the axial passagéwayé 67.
To enable fluid to flow from the outer compartment 66 to the inner
compartment 65, radial passageways 70 are formed in the first rod section 59
adjacent to the face of the piston which is presented towards the cross-head 35 to
communicate with a central bore 71 which terminates, at the end of the first rod
section 59 which is presentéd towards the mounting member 21, in a throttling
orifice 72. Further radial passageways 73 extend from the outer face of the
widened end portion 63 of the outer rod portion 60 to a central chamber 74

formed at the inner end of an axial bore 75 which extends through the second



whi ch is hinged for novenent between open and closed positions relative to
sai d door frame, an operating nenber (30) coupled by an articulated |ink
(33) to sw(gloz?d%§{£r menber (10O and nounted in said actuatgéragssinRiy (20)
for a range of novenent between a retracted position in which said anchor
menber (10) is held i mediately adjacent to said actuator assenbly (30) and
an extended position in which said anchor nenber ( 10) is held in spaced
relation to said actuator assenbly (30), IZsilient driving nmeans (45)

i in a manner

arranged to exert g driving force on said operating nmenber (30)
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t hereby draw s .anchor er ( 10) and said actuator assenbly (20)
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(52) into two chanbers (65, 66), and flowrestricting neans (70-83)~to
limt the rattbrajtle fmember 8Qywhieh inclodesi an fexternely thfeadad cshahk pwetiont 81 t he

other at least i,n one direction of fluid_ flowin_response to novenent of
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into its cl odedeposited o adarstltienaxid] peditiem of tisrhesdlé pdaiom B2 relbtivelty the
connected with said control means (100) to vary the point in the range of
novenent of dhraitleptificeiT2tormrabide aavariable restrigttbm. esi | i ent t hrust neans (85)
becones operative to ply said increased driving force, characterised in
that the control mean¥heBnfie passagewarm ot api desethiyndhe Rewibleusealcé9%nd a
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control nmenber being slidably received wthin said control” sl eeve, novenent
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confi-gured slots are provided in opposing surfaces of the control sleeve.

7. A'door cl dser Haweyediomtheae®rse strokepvereni the tdoer issbeing lopenest, theen flagibde

seal 69 is able to lift from the ends of the axial passageways 67 and allow

relatively unrestricted flow of fluid between the two compartments.

The actuator assembly 20 further includes a pair of thrust assemblies 85
mounted between the bosses 24 and 38, the thrust assemblies being disposed
between the respective driving springs 45 and the damper assembly 50.



both the slots. 8. A door closer according to Claim6 or Claim?7 wherein
the second parts of the slots lie on different sides of a plane containing
the firstwepdlessipsuch that novenent of the cam foll ower thgeeb@R@Bauses
the camfoll ower to undergo angul ar novenent about said | ongitudinal axis.
9. A door closer according to Claim8 wherein the camfollower is
associated with said thrust nmeans such that said angul ar novenent of said
cam fol | ower deforns said thrust nmeans inldoth a conpressive and a
torsional manner. 10. A door cl oser according to any one of the, preceding

Cl ai ns wherein the caﬁ*ﬁ sBowavisr Figvres 65@31 d, €ach élﬁl'uﬁbﬂ%ﬁegg? %&%m‘é@saﬁ)igt
-%éfé?hnéﬂgem P elisideical Comtrl anamper 96 Fitieh i MBIy TeReidd VR erioiow
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angul ar novenent out said longitudinal axis, angular novenent of sald cam

follover effeh¢ cogreingeimber 86wadehs imier saifice of tienddigroleldeee 87 is Kept to a
02/ 063125 24 PCT/ GB02/ 00213 13 . A door closer according to 'any one of

Caims 2 to minithemei Thishensues tuilt the eentrohmembert and sleevib eemainegeresaliyi ned

agai nst angul ar novenepnt relative t 4 each ot her, about sal d | ongitudi nal
axes. 14. A G6BECIiGs owertgmsmorszgl %Wmﬁﬂt dpapeir 2betyeary Aﬁ t he

es0c at 60 weRRWRaif FBgEER iAo Hersh FANGHEISh SRAROIONNEE Sdth goniol
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sl eeve. 16. A door oseF accor to any ereln

the slot in td@ﬁtr@bmﬁérﬁbemmrpmaw&e&m for th® Bagsd38 ondnt tieteiBbstoend at
an angl e approxi mately equal to the angle at which said second part of the

sl ot extends poriamgwqudhc senttof slesve §Ais pinhed te\thioouter burface alitlass @4y ghe o
any one of O ains to 16 wherein two simlarly confl%ured slots are

provi ded in é!ﬂ%§|8ﬂdh§§| similardy beingipsevenied @rommy@me ni gelafiveltsothechoss 24
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conpressi on Pt I8nly ond/ ‘QidH RERI%m IATFiBh FBEACRFADO has a first, generally

straight part 91 and a second part 92 extending obliquely away from the first

part 91 at an angle of about 45°. The first part 91 is substantially parallel with
the longitudinal axis of the control sleeve 87, with the second part 92 extending
away from the first part 91 in generally opposite directions, for the purpose
hereinafter described. Thus, in Figure 7, the part 92 of the “near-side” slot 90
extends upwardly from the longitudinal axis. The corresponding part on the
“far-side” extends downwardly from thét- axis. The control member 86 is
provided with a pair of slots 93, the slots 03 extending at an angle of about 45°
to the longitudinal axis of the control member 86, as shown in Figure 9B.
Thrust springs - in the form of compression springs 94 having a rate
greater than that of the main coil springs 45 - are disposed within the control

members 86, innermost ends of which being secured to a stop 95 which itself is



20. A door closer according to any one of Clains 14 to 19 wherein the
thrust nmeans is attached to or integral with the retaining nenber and

cross- heao idbe3@ontrol means for controlling thrust neanscaiciBfoigpe
which is operative to apply an increased driving force to an operating

menber of a door closer, the control neans conprising a cam nmechani sm

havi ng a cam surface and a camfoll ower operatively associated with said
thrust means, in that novenent of said cgwh follower along said cam surface
causes deformation of said thrust neans. 22. Control neans according to
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compressed to any material extent, and no effective force is thus exerted by the
spring 94 on the retaining member 96. However, as the door moves from a
closed to an open position, as shown in Figure 6, the control member 86 is
pushed further inside the control sleeve 87, walls of the second part of the slot
in the control sleeve 90 thus acting as a cam surface for the cam follower 98,
causing the cam follower 98, and hence the retaining member 96 and the
compression spring 94 attached thereto, to undergo axial and angular movement

relative to the longitudinal axis of the control member 86.
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be attached to the retaining members 96 in such a manner as to permit the
springs to rotate relative thereto. Thus, durihg movement of the door from a
closed to an open position, it is possible that the thrust sp-rings could undergo
only axial movement, resulting in no torsional deformation.

Movement of the cam follower 98 relative to the control member 86 is
permitted by the pair of slots 93 in the control member 86, with this movement
continuing until the cam follower 98 reaches the junction between the first and
second parts 91 and 92 of the control sleeve slots, at which point the first part
of the control sleeve slot 90 restrains the cam follower 98 against further
angular movement.

It will be appreciated that in view of the fact that the cam follower 98 -
and hence the retaining member 96 - has moved axially in relation to the control
member 86, by virtue of the angled slot 93 disposed therein, that in addition to a
torsional force being applied to the thrust spring 94, a compressive force is also
applied.

Thus, once the cam follower 98 reaches the straight first part 91 of the
control sleeve slot 90, the thrust springs 94 are “primed”. in a stressed “ready”
condition.

During the remainder of the door opening process, the cam follower 98
travels along the remainder of the slot 90, until the cam roller 99 abuts the distal
end of the slot 90, corresponding to maximum opening of the door. It will be
éppreciated that while the cam follower 98 travels along the first part of the slot
90, the energy stored within the thrust spﬁngs 94 remains substantially
constant, as the thrust springs 94 are not permitted to expand or move in any
way, bearing in mind that both ends thereof are held in a fixed position relative

to each other by the retaining member 96 and the boss 38 which moves with the

cross-head 35.
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98 - now moving to the right of Figures 6 and 7 - leaves the straight first part 90
of the control sleeve 87, and re-enters the angled second part 92 thereof. At
this point, the wall of the second part 92 provides the cam follower 98 with a
surface against which a force may be exerted, thus allowing the energy stored
within the thrust spring 94 to be released, the spring 94 thus extending - and
undergoing some angular movement - back towards its “free” state, as shown in
Figure 7. |

From this, it will be appreciated that during the initial stage of the door
opening process, and the final stage of the door closing process, an additional
force is exerted By the thrust spring 94 against the cross-head 35, thus urging
the cross-head 35 - and hence the operating member 30 - towards a “door
closed” position.

On the other hand, during the “main part” of the door opening and
closing operations (i.e. where the cam follower 98 travels along the straight part
91 of the control sleeve slot 90), the thrust Springs exert no force on the cross-
head 35 which is effective to resist - or assist - movement of the door.

Thus, the effect of the thrust assembly is to provide an additional closing
force during the final stage of a door closing operation, thus overcoming any
resistance to door closure which may, for example, be imposed by a latching
mechanism which operates between the door and the door frame.

Although a number of materials may be suitable, it is believed that a
hard stainless steel may be particularly advantageous, bearing in mind that the
relative sliding movement of the control sleeve 87, control member 86, cam
follower 98 and retaining member 96 could well give rise to undesirable wear
problems. It is also envisaged that the mutually engaging services of the

various components could conceivably be coated with a material having an
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problems as far as possible. .

The adjustment plate 12 enables the point at which the thrust springs 94
come into operation to be varied. Adjustment of the adjustment plate 12 relative
to the mounting plate 11 of the anchor assembly 10 alters the angular position of
the door at which the cam follower 98 engages the second part 92 of the slot 90,
by varying the spacing between the mounting plate 11 of the anchor assembly 10
and the cross-head 35 of the operating member 30. In this way the fixed position
of the second parts 92 of the slots 90 corresponds to any selected position of the
mounting plate 11 within a predetermined range of positions. Typically, the'
range of adjustment may be between 0° and about 15° of opening. Thus at one
extréme, the thrust springs may be rendered ineffective if desired, whilst the
range of angular movement over which they are effective, when required, can be
set at up to 15° or thereabouts according to the precise geometry adopted.

In other words, adjustment of the adjustment plate 12 - and hence
alteration of the spacing between the cross-head 35 and the mounting plate 11 -
alters the starting position of the cam follower 98 in the slot 90. At one extreme
(shown in Figure 7) compression and torsional deformation of the thrust spring
94 occurs throughout movement of the cam follower 98 from a distal end of the
second part 92 to the junction between the first and second parts 91 and 92 of the
slot 90. At another extreme, where the cross-head 35 has been adjusted to such
an extent that the cam follower - at a door closed position - is already located
within the straight first part 91, the thrust springs 94 are maintained ineffective
against sliding movement of the cross-head 35 throﬁghout the door opening and
closing operations. Thus, at all times during the closing action, the rate of
movement of the door is controlled by the damper assembly 50 but, as illustrated
in Figure 10, the closing force applied by the driving springs 45 can be
substailtially augmented by the thrust springs 94 over a variable final part of the
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but without the potentially excessive “snap action” associated with previous door
closers of the kind in which the flow restriction imposed by the damper assembly
is relieved during the final part of the closure movement. However, adjustment
of the damper makes it possible to provide a controlled degree of snap action,
when the flow restriction is set to a minimum, or a “soft” action, when the flow
restriction is set to a maximum, or anything in between.

Adjustment of the position of the adjustment plate 12 of the anchor
assembly 10 varies the effective length of the connection between the cross-head
35 and the anchor assembly, and can thus also enable the action of the thrust

+ springs 94 to cut in at the correct point despite variations in the width of the gap
between the inner edge of the door and the door frame in different installations.

The door closer as above described is fully adjustable with respect to the
selected range of angular movement over which the augmented closure force is
applied, and with respect to the degree of damping applied, whilst being
particularly compact so that it can be installed in a door without compromising
the fire resistance of the door.

The effect of the thrust springs on the opening and closing forces
generated using a door closer in accordance with the present invention is shown
graphically in Figure 10 - a graph showing these forces, plotted against a range
of door/frame angles. Specifically, the graph shows opening and closing forces
réiative to degrees of opening of a 750mm wide door at the furthest point from
its hinge pivot point. From this, it is evident that opening angles of between
about 3° and about 7 ° produce the greatest opening and closing forces.
Additionally, it can be seen that the augmentation of the.closing force, as the
door returns towards a closed position, is smooth, in consequence of the
cammed configuration of the control means, which gradually brings the thrust
springs 94 into operation. By movement of the adjustment plate 12, the point
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profiles shown in Figure 10 may be “shifted” laterally, in that the force “peaks™
can appear at a range of different opening and closing angles.

The effect of the damper is illustrated in Figure 11 which shows the door
closing speed (V) plotted against door closing time (T) from the pdsition of
maximum opening to closure, with minimum and maximum damping and an
indication of the variable range of operation of the thrust springs.

With the damping set at minimum, and the action of the thrust springs set
at maximum, the door speed follows the upper solid line curve (M), from which it
can be seen that at time = t; the door accelerates from rest to a uniform velocity
V; and at time = t;, the thrust springs become effective with the result that the
door speed increases to a higher velocity V, until at point A the door reaches its
position of closure at time =t,, .

If the damping is set at the maximum value, the door speed follows the
lower solid line curve (N) to a lower velocity V; and the thrust springs become
effective at time = t;, following which the door speed increases to a value V4
until at point B the door reaches its position of closure at time t =1ty .

However, if the thrust springs are rendered inoperative by appropriate
adjustment of the plate 12, when the damping is set at minimum the door
continues to close at velocity V; as indicated by the broken line M’ until at point
A’ it reaches its position of closure at time t = t; whereas when the damping is
set at maximum the door continues at velocity V3 as incii-_icated by broken line N’
until at point B it reaches its position of closure at time =ty .

The shaded area bounded by points A, A’, B and B’ represents the
envelope within which the closure time can be varied by the combined
adjustments available by means of the adjustment plate 12 and the adjustable
throttle incorpofated in the damper assembly 50.
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The features disclosed in the foregoing description, or the following
claims, or the accompanying drawings, expressed in their specific forms or in
terms of a means for performing the disclosed function, or a method or process
for attaining the disblosed result, as appropriate, may, separately, or in any

combination of such features, be utilised for realising the invention in diverse

forms thereof.
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1. A door closer comprising in combination:-
an anchor member (10) for mounting on a door frame,
an actuator assembly (20) for mounting within the thickness of a door
which is hinged for movement between open and closed positions relative to said
door frame,
an operating member (30) coupled by an articulated link (33) to said
anchor member (10) and mounted in said actuator éssembly (20) for a range of
movement between a retracted position in which said anchor member (10) is held
immediately adjacent to said actuator assembly (30) and an extended position in
which said anchor member (10) is held in spaced relation to said actuator
assembly (30),
resilient driving means (45) arranged to exert a driving force on said
operating member (30) in a manner such as to drive said operating member
towards said retracted position and thereby draw said anchor member (10) and
said actuator assembly (20) together such that, when installed, the door closer
acts to draw the door into its closed position relative to the frame,
a dafnper (50) connected to said operating member so as to control the rate
of movement of the operating member (30) in at least a direction towards said
retracted position, said damper comprising a cylinder (52) containing hydraulic
fluid, a piston rod (27) carrying a piston (51) which divides the cylinder (52) into
two chambers (65, 66), and flow-restricting means (70-83):'_to limit the rate of
flow of hydraulic fluid from one of said chambers to the other at least in one
direction of fluid flow in response to movement of said operating member
towards said retracted position,

resilient thrust means (85) arranged to exert an increased driving force on

said operating member (30),
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said increased driving force to said operating member (30) over a defined part of
said range of movement as said operating member (30) approaches said retracted
position, corresponding to movement of the door over the final part of its
movement into its closed position, and

an adjustment member (12) operatively connected with said control means
(100) to vary the point in the range of movement of said operating member at
which said resilient thrust means (85) becomes operative to apply said increased
driving force, characterised in that the control means comprises a cam mechanism
having a cam surface and a cam follower operatively associated with said thrust
means, in that movement of said cam follower along said cam surface causes

deformation of said thrust means.

2. A door closer according to Claim 1 wherein said cam surface comprises
part of a slot provided in a control sleeve, the cam follower being moveable along
a slot provided in a control member, the control member being slidably received
within said control sleeve, movement of said operating member between said
retracted and extended positions effecting movement of said control member

within said control sleeve.

3. A door closer according to Claim 2 wherein the slot in the control sleeve
comprises a first part extending generally parallel to a longitudinal axis thereof

and a second part extending obliquely away from said first part.

4, A door closer according to Claim 3 wherein the second part extends away

from said first part at an angle of about 45°.

5. A door closer according to Claim 2, Claim 3 or Claim 4 wherein the

control sleeve and control member are generally cylindrical.
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6. A door closer according to any one of Claims 2 to 5 wherein two similarly

configured slots are provided in opposing surfaces of the control sleeve.

7. A door closer according to Claim 6 wherein the cam follower engages
both the slots.
8. A door closer according to Claim 6 or Claim 7 wherein the second parts of

the slots lie on different sides of a plane containing the first parts, such that
movement of the cam follower therealong causes the cam follower to undergo

angular movement about said longitudinal axis.

9. A door closer according to Claim 8 wherein the cam follower is associated
with said thrust means such that said angular movement of said cam follower

deforms said thrust means in both a compressive and a torsional manner.

10. A door closer according to any one of the preceding Claims wherein the

cam follower comprises a roller rotatably mounted about a retaining pin.

11. A door closer according to any one of Claims 2 to 10 wherein an end of
the thrust means is attached to or integral with a retaining member slidably

received within said control member.

12. A door closer according to Claim 11 wherein the retaining member is
received within the control member in such a manner that it is capable of
undergoing angular movement about said longitudinal axis, angular movement of

said cam follower effecting angular movement of said retaining member.



10% u& ()-3"s10% u& ()-10% u& ()-i cdEnbC 10 10" ' 10% u& () - % 10% u& () -
"10% u& ()- @ 10% u& ()-s 10% u& ()-° 10% u& ()-sBxmbC 10 10s109% & () -

10- u 10- uywkyake21240% u&' () -. 10% u& ()-, 10% u& ()- + 10% YittidpokdEEDC 10
10 10% & ()-Ms 10% & ()- 10% & ()- 10% & ()-
3"10% & ()-310% & ()-WsxaBnbC 10 10-10% & ()- + 109% & ()- f) 10% & ()- !f
(10%"& ()-s10% & ()- 10% & ()-RSTUcf~ @10 10 10% u& ()-s10% u& ()- 10"
10" 10"9 10% & ()- 7 10% & ()- !&L0@ 10%04" & ()-fu dE~ @10 1010% u&' ()-
10% u& ()- 10% u& (C? -SLz10% u&' é) -1 _ .
13. A door closer according to any one of Claims 2 to 12 wherein the control
sleeve and control member are restrained against angular movement relative to

each other, about said longitudinal axes.

14. A door closer according to any one of Claims 2 to 13 wherein the control
member is attached to or integral with a cross-head operatively associated with
said operating member in such a manner that angular movement relative thereto

is resisted.

15. A door closer according to any one of Claims 3 to 14 wherein the slot in
the control member is approximately the same length as the second part of the

slot in the control sleeve.

16. A door closer according to any one of Claims 3 to 15 wherein the slot in
the control member extends away from said longitudinal axis at an angle
approximately equal to the angle at which said second part of the slot extends
away from said first part.

17. A door closer according to any one of Claims 2 to 16 wherein two
similarly configured slots are provided in opposing surfaces of the control

member.

18. A door'fg-:loser according to any one of the preceding Claims wherein said
thrust means comprises one or more spring elements having a higher rate than

said resilient driving means.

19. A door closer according to any one of the preceding Claims wherein said

thrust means includes one or more coiled compression springs.
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20. A door closer according to any one of Claims 14 to 19 wherein the thrust

means is attached to or integral with the retaining member and cross-head.

21.  Control means for controlling thrust means of the type which is operative
to apply an increased driving force to an operating member of a door closer, the
control means comprising a cam mechanism having a cam surface and a cam
follower operatively associated with said thrust means, in that movement of said

cam follower along said cam surface causes deformation of said thrust means,

22.  Control means according to Claim 21 further comprising one or more of

the features set out in Claims 1 to 20.

23. A door closer substantially as hereinbefore described and/or as shown in

the accompanying drawings.

24.  Control means substantially as hereinbefore described and/or as shown in

the accompanying drawings.

25.  Any novel feature or novel combination of features described herein

and/or in the accompanying drawings.



