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(57) Abstract

A door closer for hingedly mounted doors comprises an actuator adapted for fitting within the thickness of a door and an anchor
member adapted forﬁmnginadoorframesuchthatwhen installed the closer acts to draw the door into & position of closure at a rate
controlled by a fluid-filled damper (40) which comprises a cylinder containing hydraulic fluid, a piston (50) slidable longitudinally of said
cylinder and dividing the cylinder into two chambers and a flow restriction assembly (60) associated with the passageway incotporated in
said piston to limit the rate of flow of hydraulic fluid from one chamber to the other when the piston is moving in the door-closing direction.
The flow restriction assembly defines a ﬂow-restmung passageway mcludmg a slot (63) and to enable the flow restriction imposed on the
hydraulic fluid to be adjusted when the door closer is installed and in use, the effective length of the slot is variable by relative positional
adjustment of two elements (61, 65) by which the slot is defined. An adjustment member is provided within the cylinder to enable one of
said passageway-defining elements (80) to be positionally adjusted relative to the other so as to vary the flow restriction imposed on the
hydraulic fluid by the slot, the adjnsunent member having an operating element (85) which is accessible end-wise of the damper




design problens. A sonewhat simlar closer, as shown in’ FR22799f*”Ys e
adapted for nounting wthin the thickness of t he door at the upper edge

t hereof, and includes a block-1ike body to be | ocated in a recess formed i
the top edge of the door. A flowrestricting orifice controls the rate of
flow of fluid in the danper and. adjustment of the rate of closure is’

avail abl e by means of-an axially adjustable obturati ng menber. operabl e by
means of a thunb-wheel which is disposed at one W) 96/ 05397 .

PCT/ GB95/ 01853 2 end of the body and exposed at the upper edge of the door
within the recess formed to receive the body. Again, because the body is at
| east partially accessible at the top edge of the door, and the armis
acted upon by a rotary.spindle which does not obstruct the ends of the
body, it is not difficult to provide for the required adjustment. Another
type of closer utilises an actuating nenber which is novable |ineally. For
exanpl e, US 3887961 discloses a closer for a sliding door in which a '
spring-driven rod carries a lineally novabl e piston i'n a cylinder Serving
as a danper, a fluid by-pass between the ends of the cylinder having an

adj ust abl e needl e valve to regulate the rate of flow and hence the rate of
closure. In this case, the closer is nmounted on top of 't he door and
accordingly the needl e val ve
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S ?eadily atcessible for adj ustment. By contrast, where a |linear closer is
to be conog@legdsyyyt hin a door -there is generally no ready acl%el.?&%ﬁ e

fl owriate controlling orifice once the closer is installed rexanp
1103857 shows such a closer in which the flowrate control orifice is
formed as a narrow groove in the face of a piston-like nenber which is
overlaid by a spring-loaded washer. During closure novenent, the washer is
pressed agai nst the face of the piston, and liquid can flow to the other
side of the piston only by passing through the groove, which exerts the
required restrlctlon During opening novenent, the disc is allowed to lift

fromthe fa i on a en an al rel,atlvely '
unrestricte sé@%\gips W‘Hﬁgﬁ@gﬁ@rﬁ"@f‘"iﬂ@rgoﬁﬁo S6t5 t he groove is

possi bl e asWﬁhﬂ es the flowrate control orifice is not
readily accessl wever, an adjustable spring-loaded buffer nenber is
provi ded to cushion 'Ensemantlmi mheemssdmr aloserse of rtlie okindh eonipuising| asi ng
stroke. ‘This buffer, ' at t |nn nd of, th ar
o o o aROAhE nGRAR ok nfsalet il s LAF TRl lf 4 Mook 8 B0

cl osure posizrcABr Sherhbér $tofixing! @ thbdrofrhﬁﬁ, %ermf WA alﬂenslan%eﬁfb%?d |
that the buffer nmenber |Is nova I ongi tudi na body by neans of a
screw whi ch oaupladdmwd amtl;orfmembem slidatdy nwabémthm the agthatay mmne_

PCT/ GB9S/ 0185c§on of spring means and under the control of a um-dlrectlonally operatlve

G

ﬂmd-filled.dar_nper which serves to regulate the rate of movement of the door in
the direction of élosure_withput significantly restricting the rate of movement of
the door in the direction of opening. The invention also concerns dampers
primarily for such door closers. _ | _
Itis desirable for the action of the damper in such a door closer to be
adjustab_le SO as to enable the rate of closure to be set to fall within a chosen
range despite variations in the weight and other parameters of different doors
wnh which the closer may be used. '
Many different types of door closer are known. _
One type, typified by US 4115897, includes a main body adapted for
fitting onto the face of a door with an articulated arm which is secured to the
door frame. The arm is acted upon by a rotary spindle which projects from the
body in a direction transverse to that in which a driving compression spring acts.
Variable restrictor valves are providéd to enable the rate of closure to be adjusted
after installation, and because the body is entirely accessible this presents no
desigti problems. o | |
A somewhat similar closer, as shown in FR2279917 is adapted for.
mountmg wnthm the thickness of the door at the upper edge thereof, and includes-
a block-like ‘body to be located in a recess formed in the top edge of the door.
A ﬂow-restrlctmg orifice controls the rate of flow of ﬂuxd in the damper and
adjustment of the rate of closure is avallable by means of an amally adjustable
obturating member operable by means of a thumb-wheel which is disposed at one.



3 the tubul ar body and carries a toothed adjustnent wheel accessi

thro

99@5 erture formed in the top edge of the door

necessar | 9ﬁe|ng nount ed cl ose to the top edge of therﬁ%gﬁwﬁhf o
pur pose. i's, however, generally undesirable to formsuch an aperture in

t he door, and |ndeed It is generally undesirable to arrange such a

concealed door closer adjacent to the top edge of -the door.
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is to be preferred to arrange such a closer at about md- height within the

door, so that the closure force is rfore evenly bal anced and the integrity
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NOVEeNEfhr Hhe iFRPAdEthiMid!  requiring an aperture to be.formed in the
door, other than for the reception of the body of the.closer itse
preferred ar r andynoiher typenef cleseriutilisesiaiy aetuanngmemberrwhmhdt irmvall\ﬂens of an
adj ust er..associ h.t he anc his
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adjust the length of the coupling between the tensi"on nenber q nt

act uat slamper, arfluidrkypass between the ends of the cylinder having an adjustable

needle valve to regulate the rate of flow and hence the rate of closure. In this
case, the closer is mounted on top of the door and accordmgly the needle valve
is readily accessible for adjustment. - '

By contrast, where a linear closer is to be concealed within a door
there is generally no ready access to the ﬂow-rate controllmg orifice once the
closer is installed. o | |

For example, GB 1103857 shows such a closer in which the flow-rate
control orifice is formed as a narrow groove in the face of a piston-like member

nting

4ehy to

he

" which is overlaid by a spring-loaded washer. During closure movement, the

- washer is pressed against the face of the piston, and liquid can flow to the other

side of the piston only by passmg through the groove, ‘which exerts the requlred'

restriction. - During opemng movement, the disc is d“OWCd to lift from the face

of the piston and open an alternative, relatrvely unrestricted passageway. No

adjustment of the effect of the groove is possible as the piston which carries the

flow-rate control orifice is not readily accessible. -
However, an adjustable spring-loaded buffer member is provided to

cushion movement of the plston at the end of the door-closmg stroke. This buffer

member is drsposed at the inner end of the tubular body To enable the buffer"

member to be adJusted SO as to regulate the closure posmon of the door relanve

to the door frame, itis proposed that the buffer member is movable longxtudmally "

of the body by means of a screw which extends axrally from the i mnermost end of



neﬁber. Thi s arrangenent does not make any provision for adjustnment of the
overall rate of closure, but only in the final closure position of the. door:
rekative WO %/0S3al part of the travel of the piston in thePCHEBIHIIBEI ng
direction, in which final part of the travel the action of the danper is
rendered ineffective so as to provide for a locally increased rate of

cl osure novenent to overcone any resistance which may be offered by a door
| atch for exanple. In addition, EP 0016445 discloses an alternative,
|'-ess-preferred arrangenment in which the position of the piston in the
danper in the door-closed = WD 96/05397 - o .

PCT/ GB95/ 0188 tvbuil@s bbdp and Tanilsus tadthed adjugirhertti whédlyacoéssible throughran
cylinder by rotation.of the piston rod which carries it, Eﬂf forward end of

the rod bei aperurformeddn the:top edge of the dear, theslosermegessarilypeingmoynted or ned

nei thor ar  SioBEethe R el UELRK aBathorhis plRRBIEE ST 7 of The rai e of
closure general |y oVefs, howevérpgenerally andésirable e fdrnosu¢hhan aperturain tie
pi ston on which the flow restrictjon device is carried. js. not readi
accessi bl e. 4pgbANY jglepd it és ggneerallwpge&" et NG HC i%mfﬁ? f#80fmke
T ol ol gL 86 LRSS dhghe o closure Lougout the
tension menber is Generally, it is to be preferred to arrange such a closer at about mid-
| height within the Idoor, so that the Closﬁre force is more evénly balanced and the
integriiy of the fop edge of the door is not compromised. Where the closer is
arrangéd in ih_is wé_ly, it would be undesirable to provide an aperture in one of the
main faces of the door for accéss_ tb such 'adjustment whe'e:l, 'p.artly t;ecause 1t |
would be unsightly, and partly because it would disrupt the integrity of the facing
layer of the door in a manner which would not be acceptable in, for;examp'le,' a
fire-resistant door. ' | '. . -
In EP 0016445, there is a proposal for effecting adjustmént of the final
part of the closure movemeht of ;}ie door without requiring an 5periure to be
formed in the door, other than for fﬁe':reception of the body of the closer itself.
In the preferred arr’angément, the requiréd adjustment is achieved by means of
an adjustr:ne_nt; member associated with the anchor member which is attached to
thé"door fréme, the adjuStrhent member beirig disposed behind a mounting plate
- of the anchor member at a variable spacing so as effectivély to adjust the length
of the co'upl'ing. Between the tension member in the actuator and the anchor
member. This arrangément does not make any provision for adjustment of the
(weféll .rate of closure, but 6nly in 'th.e final closure ‘position of the door relat_iye
~ to 4 final part of the travel of the piston in the door-closing direction, in which
| final part of the travel the action of the damper is rendered ineffective so as to
provide for é locally increased rate of closure movement to overcome any
resistance which may be offered by a door latch for example.
In addition, EP 0016445 discloses an alternative, less-preferred .

arrangement in which the position of the piston in the damper in the door-closed



slidably novable within an actuator nounted within the thickness of the *
door |l ed to an anchor nmenber secured to the do nd wi t hout
requiwg%l the formation of any aperture in the door ot%er ({lﬁgﬁﬁ in
whi ch the actuator is nounted, but which enabl es such adjustnent to be
carried out whilst the closer is assenbled with the door and frane.
According to a first aspect of the invention we provide a door closer
conprising:- (a) an actuator conprising a housing adapted for fitting
within the thickness of a door and Kavi ng a nmounting plate for securing to

nener PRsrot #0sEPR forglouihat dr e Gfloot BTy o rWe"CC'd cage

face ofpiftBf rd@WhicHl eames it, thé RITVabdefi® 6P tie Fod Beihp McsaaNiblY, vhentthen t he
act uat or housi ng under the-action- of spring neans.and coupled to said

anchor deswiiepped throughsan apemurenformedral the outerend aitheractiaiesibedyand t he
e o R Hinds BB Bbr, 12t el e ol e Ve o e door {1 ane:
and WO 96/ 05@9reither arrangement is there any provrsron for ad_;ustment of the
PCT/ GB95/ 01853 -
rate of closure generally over the whole range of movement of the door, as the
piston on which the flow restriction devnce is camed xs not readlly accessrble
Accordmgly, it is an object of the present 1nventton to make provrsron for
adjustment of the overall rate  of closure throughout the whole range of ‘
movement, in a concealed door closer of the kind in which a tensron member is
slidably movable wrthln an actuator mounted within the thxckness of the door and |
coupled to an anchor member secured to the door frame and thhout requmng _ |
the formation of any aperture in the door other than that in whlch the actuator
is mounted, but which enables such adjustment to be carried out v_vhxlst the_ closer |
is assembled with the door and frame. T
Accordmg to a first aspect of the mventron we provnde a door closer |
comprising:- ' _
| (@  an actuator compnsmg a housmg adapted for flttmg w1thm
the thickness of a door and havmg a mountmg plate for:
securing to an edg_e face of the _door at which the door is _
.hmged | - - -
(b) an anchor member adapted for fittmg in a door frame m |
opposed relatxon to said edge face of the door "
() a tensron member shdably movable wrthm the actuator
_ housmg under the action of sprmg means and coupled to
said anchor memher SO that said sprmg means acts to draw'
the housmg and the anchor member together such that,'
when mstalled the closer acts to draw the door towards and

~into a posmon of closure relatrve to the door frame; and



5 '( d - a fluid-filled danper coupled to said tension nenber and arranged
to regulate the rate of novenent of the tension nenber under the force of
sajd spriWQWOSHI at | east in a door-closing direction, thePGRGBEY01853
conprising:- (i) a cylinder containing hydraulic fluid; (ii) a piston
slidable longitudinally of said cylinder and dividing the cylinder into two
chanbeéers; (iii) -a piston rod carrying said piston and extendi ng beyond said
cylinder at one end thereof; and (iv) a flowrestricting passageway '
incorporated in said piston to limt thesrate of flow of hydraulic fluid
fromone of said chanbers to the other at |east when thé tension nenber is
moving in the door-¢dpsi ng adfluidefilleahdamperl cpapled govsajd kerision demberdardy t wo
el enents in conbination; wherein:- (eéu ghe fI&N restri ctp'bgﬂl iéérposed on
the hydraulic fluid by sai dsRgeddevsgulate \theiralq of mevement pf the tension,n |
adj ust nrent of -said two pasqﬁ&ﬁ = oy | >0t
menber is provided within the lc%/é;}ly}ln glrmtb(r)mé%a e %%gﬁgg @%@%L&é&gﬁﬁa
passageway- defi ni ng el enentdoot-cldsingpdisedtion the damper comgrisiagat i ve to the

h to vary the fl tricti L ic flui
other so as to vary the TTA "% cylinder containing hydraulic fluid;

(i) a piston slidable longitudinally of said cylinder and
o dividing the cylinder into two chambers; -
(iii)  a piston rod carrying said piston and extending
h beyond said cylinder at one end thereof; and

(iv) a flow-restricting passageway incorporated in said -

piston to limit the rate of flow of hydraulic fluid from

- one of said chambers to the other at least when the

- tension member is moving in the door-closing

~ direction, said passageway being defined by two

" elements in combination;
wherein:-

(e) the flow restriction imposed on the hydraulic fluid by said
passageway is variable by relative positional adjustment of
said two passageway-defining elements and an adjustment
member is provided wiihin the cylinder to enable one of said
passageway-defining elements to be p(;sitionally adjusted
relative to the other so as to vary the flow restriction
impbsed. on the hydra_lilic fluid by said passageway, the
adjustment member having an operating element which is |
accessible at said actuator mounting plate.

In a-pfeferred arrangement the passageway includes an arcuate slot of

variable effective length.

The passageway-defining elements may comprise respective discs, one

of which is formed with said arcuate slot centred on the axis of the piston rod and

held -against rotation relative to said piston rod, one end of the slot



i nposed on the hydraulic fluid by said passageway, the adjustnent nmenber
havi ng an operating el enent which is accessible at said actuator nounting
pl at eWQ 26/083% ef erred arrangement the passageway i ncl udPET/aBISIISSRL € S| Ot
of variable effective | ength. The passageway-defining el ements may conprise’
respective discs, one of which is fornmed with said arcuate slot centred on
the axis of the pi ston rod and held against rotation relative to said

pi ston rod, one end of the slot . WD 96/05397

- PCT/ GB95/ 01853 6 comruni cating with & through-bore fornmed in said piston,
and the other of said discs is formed with a through-aperture to register
Wi th saigbnhonichtng with a Wreughpore farmetihinosaid pusmnemtdmmobtu'es of vadi es the
effectlve | ength of the slot (between the thrp bore of the piston and

t he aperdisgsds forgegawithathroyghraperiee o ragister G’Idaé'ﬁ'datFW&DtaWbF’i ed disc
enabl i ngof M&F{Mﬁ%ﬂé@ alskﬁgggs mat Sfieclivedbaith 6 the sldiqpetiidrthedi SC. 11

an alterna%ve arra eas nyl e such di'sc
sai d t hrthrgighaiperet of ehe pMmsIauﬂ thei agertuneb;edngagetﬁmtfcfcﬁ:eohdjub&nmtsc whi ch

G st emeBagh S fermried dqsmablie SycaperieR RS Teles) of
to the slotted disc. ; S

In an alternative arrahgement, there may be a single such disc formed
with said through-aperture, the slot being formed in the face of the disc which
contacts the piston and/or in the face of the piston which conta'cis the disc, the ‘
through-bore in the piston opening into one end of said slot. _

In a preferred embodiment, the cylinder is open at the end thereof
adjacent to said mounting plate, and said piston rod extends away from the
mounting plate through a seal at the opposite, closéd end of the cylinder which
defines one end of one of said chambers, and the cylinder contains between said
piston and its open end an additional, free piston which defines one end of the
other of said chambers. |

In one such arrangement said adjustment member may be carried by
said free piston for longitudinal movement relative to said free piston so as to be

- engageable with one of said passageway-defining elements for the purpose of
positional adjustment thereof, the operating element of the adjustment member
extending through said free piston towards said open end of the cylinder. In this
arrangement, the free piston may. be formed with a central bore in whxch the
adjustment member is slidably and rotatably received. -

In an alternative arrangement the free piston may itself be adapted to
serve as said adjustment member. | L

In éither case, the operating element of the adjustment member may
be formed or provided at the end of the free piston nearer to the mounting plate
and include a formation adapted to co-operate with an adjusting tool which can
be inserted through an aperture formed in said mounting plate whereby the

adjustment member can be moved longitudinally- into engagement with one of



In a preferred enbodi nent, the cylinder is open at the end thereof adjacent
to said nyypbéedep! ate, and said piston rod extends away frg&gkﬁ@ ting
pl ate through a seal at the opposite, closed end of the cylinder 1 Chis.
defines one end of one of said.chanbers, and the cylinder contains between
said piston and its open end an additional, free piston which defines one
end of the other of said chanbers. In one such arrangenent said adjustnent
menber may be carried by said free piston7for | ongi t udi nal novenent
relative to said free piston so as to be 'engageable with one of said

her oot esashoPARPR GrANPE oplelrath BB HOREORENL D ot JABARET hs.gn
sal d free pi éféﬁ'hff?é’iﬁfdl’%ﬁﬁioﬂ SFRQid ﬁg%?g%wawsemh'g Rfhent N this

arrangenment, the free piston may be dwth a central bore in which the

adj ust ment menber i-sSuth darbangentents caret awitable cwbierethe| gylindes| isersecurede

the ' i t sel f .said
20 ustment  riEBeyabiy seiafye db T miouhing pifie iRk stosel AR 1A e o
menber may 0§ ch@plEAtothePistohdd. dh dslrérndtied ahlaggérheﬁt, thé pRfor' f6d fiayt O

t he nounti nglépl‘a e and include a formati on adapted to co-operate with an

adj usting t oeg segwiredh immoveblyi redasivecto ther moynting plases and ther cylingier icoupledd
mounti ng pl afeenaeraBy iBhad HOLTRY ABI R adiftmific RIS, RAPEOMBHREL' Y

i ht 0 engage
tubular shaft mounted on the fixed piston rod and carrying at its inner end one

of said passageway-defining elements, with said operating element at the outer
end of the tubular shaft. . _
Instead of the ﬁassagev)ay being formed as an arcuate slot of an
effectively adjustable length, the passageway could be .defined,by a first one of
said elements which defines a bore and a second one of-'said elements arranged
co-axially within said bore so that the passageway is of annular form, with a
minimum cross-_sgcﬁo_nal area which is variable by relative longitudinal adjustment
of the tWo elements. Such an arrangement would be particularly applicable in the
case of a door closer in which the piston rod is fixed relative to the mounting
plate and the cylinder is movable. __ . _ -
According to a second aspect of the invention we provide a fluid-filled
damper comprising:- .
(i) a cyiinder containing hydraulic fluid;
(i) - a piston slidable longitudinally of the cylinder and dividing
_ the cylinder into two chambers; _
(iii) a piston rod carrying said piston and extending beyond said
| cylinder at one end thereof; and _
(iv) a flow-restricting passageway incorporated in said piston to
limit the rate of flow of hydraulic fiuid from one of said
'_ chambérs to the other at least in one direction of flow, said
3 passageway. being defined by two elements in combination;
wherein:- | '
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sai d passageway-defining elenents, and rotationally so as to adjust the

circ éﬁ’ﬁp?al position of said passageway defini ng elPSTHGRISOERISh .
arrangenents are suitable where the cylinder is secured i movably relative
to the nounting plate of the closer and the tension nenber is coupled to
the piston rod. In an alternative arrangenent, the piston rod nay be
secured imovably relative to the nounting plate, and the cylinder coupled
to the tension nenber. In such a cage, the adjustnment nenber nmay conprise a
tubul ar shaft nmounted on the fixed piston rod and carrying at its inner end
one of said pasgdgewaythgeflowirestrictiondmipesedvonithediydrayliv finidby shidment at

the outer end of the tubular shaft., Instead of the passageway being forned
as an arcuate slot of Passageway:isvariabledby selative positignal admstmentofgenay

could be defined by a .55 waal daeler : 1,0 ore and a
second one of said el e%%?%oﬁaa%@?cﬁﬁgyﬂgﬁﬁ ﬁ?‘? %g%gﬁg%‘r\gmgo t hat
the passageway is of amember ifprovidediwithin the oylinder ¢o enable @eneiofsaid ar ea
which is variable by relative I_.Pr}_ i.t udi nal ad{' ugt nent, ,of h’he two el enents.
Such an arrangenent woPds3agsway-delining slements o pgpositionaliyoadisted st 5 door
closer in which the pigh s hihesd ald B ! W’Dlhég_' pl ate and
the cylinder is novabl ?‘E‘ﬁ’cﬁgd":}'ﬁg%ﬁ?aﬂ?&o@d@?ﬁgﬁm&? th e{r:i&n@gnt ion we
provide a fluid-fill edimposedr onahpr hydraglic fluid by said passageway,cthet ai ni ng
hydraulic fl uid,

‘adjustment member having an operating element which is -
accessible endwise of the cylinder. =+ - ‘
In a preferred embodiment, the cylinder may be closed at the end
thereof through which the piston rod extends so as to define one of said chambers
between such closed end and the piston cdrried by the piston rod, and the other
end of the cylinder'ma'y be opeii,' with an additionél', fr_ee'pistdn, slidable within
the cylinder between the piston carried by the piston rod a‘nd the open end of the
cylinder so as to define the other of said chambers. In this case, the adjustment
member may be carried by the free piston in such a 'ma.nner' as to be
longitudinally movable relative to said free piston for the purposes of engagement
with one of said passageway-defining elements to enable said one element to be
positionally adjusted relative to the other, the operating ‘element of the
adjustment member extending through said free piston towards the open end of
the cylinder. o
The passageway-defining elements may comprise respective discs, one

of which is formed with said arcuate slot centred on the axis of the piston rod and
held against rotation relative to said piston rod, one end of the slot
communicating with a through-bore formed in said piston, and the other of which
discs is formed with a through-aperture to register with said arcuate slot, whereby
rotation of the apertured disc varies the effe_étive length of the slot (between the
through-bore of the piston and the aperture), engagement of the adjustment
member and the apertured disc enabling the apertured disc 10 be rotated relative

~ to the slotted disc.



(i1) a piston slidable longitudinally of the cylinder and dividing the
cyl-i nder ipto chanmbers; (iii) a piston rod carrying sai I ston._and
ex¢.endi ng ‘{g‘é%{’ﬁvﬁgai d cylinder at one end thereof; and (iv) P(’% BYS/01853
flowrestricting passageway incorporated in said pistonto limt the rate
of flow of hydraulic fluid fromone of said chanbers to the other at |east
in one direction of flow, said passageway being defined by two elenents in
conbi nati on; wherein:- WO 96/ 05397 :

PCT/ GB95/ 01853 8 (V) the flow restri&ion inposed on the hydraulic
fluid by said passageway is variable by relative positjopal adjustnent of
sai d two passageway-Hedn ﬁhﬁga@V@ﬂﬁ‘ﬂﬂgﬁmaWdtWemm%WG]MA*SQ@F@PQW'ded

be. posi 1 onaith 26 tBufiRferdu ) End of Rithgl RRPRECHT e, 154 B e HTFRIR
restriction ¢gmads thepistdiPand/branlthe face bfitheypisindwhithscontaRy the bisc, the
adj ust rent nenber having an operating el enent which is accessi bl e endw se
of the cyl i riis@ugh-bore in the piston opening into one end of said slot. : '
- These and other features of the invention will now be described by way
of example with reference to the accompanying drawings wherein:- '

FIGURE 1 illustrates diagrammatically one embodiment of door closer
to which the invention is applied; - |

FIGURE 2 is a diametral half section through part of a damper for
incorporation in such a closer, showing the construction of a piston carried by a
piston rod and a free piston which carries an adjustment member; =

'FIGURE 3 is a view on the line III-III of Figure 2 showing various
components partially broken away; _

FIGURE 4 is a fragmentary view of a modified damper showing an
alternative construction of free.'piston which is adapted to serve as an adjustment
member; | |

FIGURE 5 is a diagrammatic illustration of an alternative embodiment
in which the piston and piston rod are fixed compbhents.

As illustrated in Figures 1 to 3, a preferred embodiment of door closer
comprises an actuator 10 including a body 11 which is so dimensioned as to be
suitable for fitting within the thickness of a door and is provided with a niounting
plate 12 which is adapted to be secured at an edge. face of the door at which
hinges are provided whereby the door is pivotally connected to an associated door
frame. The body 11 is formed with a central, longitudinally extending bore 13
and respective lateral bores 14 on either side thereof. The bores 13 and 14 open
into a hollow space 15 at the efid of the body remote from the mounﬁng plate,
which itself is formed with a central opening 16 on the axis of the central bore 13
and respective lateral openings 17 on the axes of the lateral bores 14.

The actuator further includes a tension member 20 which comprises
respective shafts 21 disposed coaxially within the bores 14, each shaft, at the end



In a preferred enbodi nent, the cylinder may be cl osed at the end thereof
through which the piston rod extends so as to define one_of said chanbers
bet weWR %8397 ¢| osed end and the pi ston carried by the p‘l’gt‘/ﬁﬁ’%ﬂs,:’ and the
ot her end of the cylinder may be open, with an additional, free piston,
slidable within the cylinder between the piston carried by the piston rod
and the open end of the cylinder so as to define the other of said
chanbers. In this case, the adjustnent nenber may be carried by the free
pi ston in such a manner as to be lod@ tudinally novable relative to said
free piston for the purposes of engagenent w th one of said .
passagenearesethieninoynting platesbeing canpected avith afespactive artiulated ghedn t i onal | y

adj usteg,rel.ative to,the.ofhe ' ratl : ; j{4st ment
R D R B N
cyl i ndepbulfienPaastads 28 yare sktuviedtocthe ks of thy shafiy 21 Temots o ithe di scs,
one of which is fornmed with said arcuate slot centred on the axis of the

pi st on ehaingandteshafisicasy 3 erass-head 24 which ds dispased within & hollew one end

f h . . . _ g . ~t . . 1 d
The ot nPs a0t ool AR5 i RE TR heal 2 8 8R0S, o it

sai d ar ¢healagtesli9longitodi  slidablel refativie fonvheahafts.ur ed disc varies the -
effective length of the slqot (between the, through-bore of the piston and
the aperture), Mgag@mneswnﬁnenw?ﬁgerrImM--bﬂ@smafred di sc

enabl | ng, B, AREEH thé tholl-REad 24 26" 1RL BpPositebiid b¥'the Body' L & flak Bk 0 sC-

tension member 20 as a whole is drawn into the body 11 by the force of the '

[

springs 26 acting on the cross-head 24, which in turn bears on the washers 23 to
drive the shafts 21 longitudinally inwardly of the body.

Tension-maintaining springs 28 are located on the shafts 21 and extend
through the apertures 25 in the cross-head so as to bear at one end on the
washers 23 and act between such washers and thé forward end of the body 11.
The springs 28 serve to maintain tension in the articulated chains 22, and prevent
them from buckling and thereby possibly jamming, if the chains are driven
inwardly of the housing by an external fdr_c_:_e- at a rate faster than the cross-head
24 is driven inwardly by the main compression springs 26.

The closer further comprises an anchor member 30 which is adapted
for mounting on the associated door frame at the edge thereof facing the hinged
edge of the door at which the actuator 10 is installed. The anchor member
comprises a mounting plate 31 and an adjustment plate 32 which is spaced from
the mounting plate on the side thereof remote from the actuator 10 by an
adjustable distance. An adjusting screw 33 is engaged in a threaded hole 34
formed in the adjuStment pl.ate. 32 and a head portion 35 of the. screw 33 is
located in a hole 36 in the mounting plate 31 so that by rotation of the screw 33
by means of a suitable tool such as a screwdriver, the spacing of the adjustment
plate 32 relative to the mounting plate 31 may be varied.

The articulated chains 22 extend through apertures 37 in the mounting

plate 31 and are secured at their free ends to the adjustment plate 32. Positional
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In an alt | arrangenent, there nay be a single such dj wth
T Gogist PR RS:

sajd thro ure, the slot being forned in the face of I'SC whi ch
contacts the piston and/or in the face of the piston which contacts the

di sc, the through-bore in the piston opening into one end of said slot.
These and ot her features of the invention will now be described by way of
exanple with reference to the acconpanyinﬁ drawi ngs wherein:- FIGURE 1
il lustrates diagrammatically one enbodi némt of door closer to which the

L amer "t o aGRSEReT of the Adysaneay Pate, 32 afiBus A bt dnk BeuHeal e ©,
pi ston carri gty tli‘hF_IBi()fiRET BrE_l%iivé’lﬁ_ the fthé@ntihe P_Rﬁe V2 6thtleab6dye 31 When the

adj ust nent menber ; Is aviewon the line Ill-1l1l1 of Figure 2
showi ng var i doserc snjrstalleds apdrtheadogr ks ikdts position refccisure relative rtagthent ar y

view of a nodifi.e ey _show an _al ternati C yction of free

oi ton whi o rtsceated 808 trame, fiydts PuhosechdEinatiy SRR Vo ge < i

di agrammati.c ill ustr Toirepulate te ratd imevdmientotiihel tetidiin membletr 20 under thest on

and piston rod are fixed conponents. As illustrated _in Figures 1 to 3, a
a

preferred enfoses ofsprings @6oand henes ta seglatectheanate of slasyre of the slogai the
body 11 _Whi Cpet{éal. %rg il%@%@ BSSy it c&ﬂta}ﬂ% an hydraulic damper 40. The damper 40
includes a piston rod 41 secured to cross-head 24 and extending towards the
mounting plate 12 through a sealing bushing 42 which closes the end of the
. damper. The piston rod 41 terminates at its free end in a reduced diameter
portion 43 (Figure 2) which itself is formed with an extension in the form of a
threaded spigot 44 having a flat face 45 for the purpose hereinafter described.
A piston 50 is located on the reduced diameter portion 43 of the
piston rod 41 and in combination with the bushing 42 defines an inner chamber
46 which is-filled with hydraulic fluid. An outer chamber 47, also filled with
hydraulic fluid, is defined between the piston 50 and a free piston 70 which is
urged towards the piston 50 by means of a spring 48 acting between the free
piston and the forward end of the body 11. _
The bore 13 may itself define the cylinder within which the pistons 50
and 70 move, or alternatively a separate cylinder may be located within the bore
13 so that the damper 40 then comprises a pre-assembied unit separate from the
body 11 itself. |
In either case, an annular rebate 49 is formed in the cylindrical surface
over which the piston 50 travels at a pdsition near the bushing 42, so that the
- restriction imposed by the damper on the inward movement of the tension
member 20 is relieved as the piston 50 enters the rebated portion of the cylinder.
. The rebate 49 is so located that it becomes effective as a fluid by-pass over the
final stage of the movement of the door towards its position of closure, so as to
pi'ovide an increased closing force to overcome resistance which may arise from

the operation of a latch or other such device associated with the door.



suitable for fitting within the thickness of a door and is provided wth a
nDuntin% | ate 12 which is-adapted to be secured at an edge face of the
door V@ h hi nges are provi ded whereby the door is PFIGIFBISIM8SIonnect ed
to an associ ated door frame. The body 11 is fornmed.with a central,

| ongi tudi nal ly extending bore 13 and respective |lateral bores 14 on either
side thereof. The bores 13 and 14 open into a holl ow space 15 at the end of
the body renote fromthe nmounting plate, which itself is formed with a
central opening 16 on the axis of th& central bore 13 and respective

| ateral openings 17 on the axes of the |lateral bores 14. The actuator

f ur t herAdjustmeigsof the adjustmentrplate 32 enables gbapelosassta bepadjusted tohafts 21

di sposed LRI o ot Wik e Y2 Fochden BRF g5t e dos Aot B8%epr, "0
near estfrifie, Whithirhay valyainadiffeféridnganawsisc dnditd lensurecthac tlie Alaidby-i cul at ed

chain 22 which extends through the correspondi ng opening 17 in the nounting
pl at e 1pass Affordashby vhesrebate 43 bgeemes gperative At @RAPPRERTIZE RaiBt Bhidet s 21

remote from ' ) the.. ry a cross-head 24 which is
di spose‘ﬁa ltakiqﬁet%ﬁg*'ﬂtg‘r?@%qg;ﬁa}%g@g&aﬁgﬁrgﬁaf ts 21 extend through apertures
25 in the crossAbgssh mtstsdedpin Figerd 2 thepiston -5@aﬁhpﬂsﬁsru?ikwnsﬂdadabl e

relative to the shafts. Main compression springs. 26 are disposed within the
bores 154 fosmes with aatexternakgrioove S24pHan-Orsing 38 Afpringavashenat @stsend of t he

body 1leiQebfi e fzﬂ?on head 51 and the shoulder formed on the piston rod 41 by the

reduced diameter portion 43. The piston head 51 is formed with an annular ‘
recess 55 at the side facing the shoulder and the spring washer 54 is in the form
of a “spider” or is otherwise of apertured form so that hydraulic fluid within the
inner chamber 46 énters the recess 55. A plurality of circumferentially Spaced '
bores 56 extend from the recess 55 to a similar annular recess 57 at the opposite
face of the piston 51, with which there is associated a flow resfric’tio_n assemibly 60
which is located on the threaded spigot 44 and retained by means of a spring
washer 58 engaged by a locking nut 59. '

The assembly 60 comprises a thin disc 61 having a D-shép'ed aperture
62, the straight edge of which engages the flat face 45 of the threaded spigot 44
so that the disc 61 is held against rotation relative to the adjacent piston head 51.
The disc 61 is formed with an arcuate slot 63 which, in the illustrated
embodiment, subtends an angle of 180° about the axis of the piston rod 41. The
arcuate slot 63 is disposed outwardly of the annular recess 57 in the piston head
51 and is formed at one end with a fadially inward extension 64 which overlaps
with the recess 57, thereby placing the slot 63 in communication with the recess
57 and thence, by way of the bores 56 and annular recess 55, with the inner
chamber 46. '

The disc 61 is held against the piston head 51 by means of a disc-like
support plate 65 on which the spring washer 58 bears. The support plate 65 is
formed with a central aperture 66 of circular shape so that it is able to rotate

about the axis of the piston rod relative to the fixed disc 61.



t ensi on nenber 20 as a whole is drawn into the body 11 by the force of the
springs 26 acting on the cross-head 24, which in turn bears on the washers
23 to dri WOMS¥hafts 21 longitudinally inwardly of the boBGT/GBIS0ISS3

Tensi on-mai ntai ning springs 28 are |located on the shafts 21 and extend

t hrough the apertures 25'in the cross-head so as to bear at one end on the
washers 23 and act between such washers and the forward end of the body 11.
The springs 28 serve to nmaintain tension in the articul ated chains 22, and
prevent them from buckling and thereby pd3sibly jamming, if the chains are
driven inwardly of the housing by an _external force at a rate faster than
the cross-head 24 isTheisupportlaiedfy ipformed withna noteh 62 Atnnespeintds ifss.

Fount i ng_on PHIPAEL GRERAES s iecRit Ry AR austHbid Rt SoritBRlcEfe Wi
edge of the gralors3 Mingposhtivneabugties lehgth of the $atedrl Fhe Pdre affordedt byheber

conprises a nounti plate 31 and an adj ust pent gl ate 32 which i s spaced

fromthe noum‘ichgﬁﬁﬂﬂaﬁ@ e slotc63; injeompuinicationawith ¢he oytar shamber d: th?.Ohbly
ui bi . C et _ ! om _
3 fof med i roviRe By Shasite it BrClrkulesiied S vad Uhabibe? b thE TG 0 °

i's | ocated ithreugivitke Hrcudtetdiet 68 uwhichdis doadimédsiomed ksttobservotasta dlowsf t he
screw 33 by neans, of a suitable tool such as, a sc({)eV\dril-\éjé,. he spaci ng of

the adj ust nefRsttingePassagesayqf.consignt REOSHEERtIANRAG PR - be vari ed.
e articulated chal fisyifcheuideistoblBhOMeRAY g%&,iﬁai%mﬁ%s}egt%gngiﬁkha%np' ate

31 and are secured at t ree ends to ] ust ment
Posi tii onal the effective length of the passageway between the radial extension 64 of the slot

-

and the notch 67, the greater the length of the passageway the greater the
restriction. ' _
| The free piston 70 comprises an annular body 71 formed with external
grooves 72 receiving respective O-rings 73. The annular body 71 defines a central
cylindrical bore 74 which opens into a frusto-conical recess 75 at the end of the
body facing the piston.50. The central bore 74 is formed with a circumferential
rebate 76 at the end thereof opposite'the' frusto-conical recess 75.

-~ An adjustment member 80 is slidably and rotatably received within the
bore 74 of the annular body 71. The adjustment member comprises an axial stem
81 having a reduced diameter end portion 82 at the end thereof facing the
mounting plate 12 of the body 11.  Such end 'port'ion: serves as an operating
element and is formed with a transverse slot 83 for the reception of a screwdriver
blade, or any other appropriate formation for engagement with an adjustment tool
as hereinafter described. A retaining ring 84 is secured, for example adhesively,
to the outer face of the ‘end portion 82, and the external diameter of the ring 84
is such as to enable it to enter the rebated portion of the bore 74. |

A compression spring 77 acts between the ring 84 and a washer 78 |
which bears on an O-ring 79 at the inner end of the rebate 76 so as to seal the
stem 81 of the adjustment member relative to the annular body 71.

The adjustment member is formed with a disc-like head 85 which is
united with the stem 81 through an intermediate, frusto-conical portion 86. The
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adj f the adjustnent plate 32 various the positi of the
crogébﬁgﬁ%”24 within the body 11 relative to the nounﬁqﬁyﬁﬁ%H%512 of the
body 11 when the closer is installed and the door is in its position of
closure relative to the associ ated door frane, for the purpose hereinafter
mentioned. To regulate the rate of novenent of the tension nenber 20 under

the force of springs 26, and hence to regulate the rate of closure of the
door, the central bore 13 of the bd8y 11 contains an hydraul i c danper 40.

The dappe 0 ipgludes a pistan r 41 .,secured.to cross:head 24 and

Ext enahbsl B3 Fupioscapucal RTOp] Sh 816 SRR SO & Toars R HCh By 42 whi ch
cl oses; . ARG ' 4 2Si ! free end
in a r%%‘g@g%ﬂﬁ,“?,gg El%?z’g‘%rt | O%mlﬁfglf‘d F+ g&ér)gug?\%ﬁ?]&&?{?gﬁeeﬁlgﬁ%ﬁgd with an
ext ensébwhem thee pistonmS0f is adrivenctal ¢hie fpiveerd emd lofivitshstroké.| Fhe fouter 45 for the
pur pose hereinafter described. A piston,50 is,|located,on the reduced

fi anot 145l then gF 1S ERINIRUTLYPIRENG. WhICH /S deteroBned b ihe RUAPEY ¢ e

bushi i ' _ . Phis \thafifity i§ séi Vst ulic

1 A P e e D Ml et nea
bet weethat tbers s pne-detexmined misimpms spacing between ithe (headd 8% wfatls t he

P var astest AARORE 4 cHRribd iy Bo 150 B TSR S b BURE RS Prcer
Wi t hi ncaibile@byt the pistohd0s SO and 70 nove, or alternatively a separate

cylinder may be located within the bore . .
The head 85 of the adjustment member 80 carries an axially projecting !

pin 88 at a position which is radially offset from the axis of the bore 13 by such
a distance that the pin 88 can enter the notch 67 of the support plate 65, the pin
itself being so dimensioned:as to be capablé of entering the notch.

The adjustment member may be operated by means of a suitable tool,
such a screwdriver, inserted through the central opening 16 in the mounting plate
12 of the body 11. Such tool may be used to displace the adjustment member 80 .
axially relative to the annular body 71 of the free pistdn 70 against the force of
spring 77, the head 85 having a through-bore 89 to allow fluid to pass behind the
head as it is moved until the free end of the pin 88 bears against the face of the
support plate 65, assuming that the pin 88 is not aligned with thé notch 67. The
adjustment member 80 may then be rotated, whilst maintaining an axial force, so
that the pin 88 can be brought into register with the notch 67, thus allowing the
adjustment member to move further so that the pin 88 enters the notch 67.
Thereafter, rotation of the adjustment member 80 by means of the tool will adjust
the circumferential position of the notch 67 relative to the arcuate slot 63, thereby
adjusting the effective length of the flow-restricting passageway defined by the
slot. ' : P

It will be understood that such adjustment can be effected when the
closer is installed by opening. the :door to its fullest extent, thereby driving the
piston 50 fully towards the free piston 70 until the cross-head 24 is restrained
against further movement towards the mounting plate 12 by reaching its limit of



13 so that the danper 40 then conprises a pre-assenbled unit separate from
the body 11 itself. In either case, an annular rebate 49 is fornmed in the
cyhlndrlcaﬁmgﬁﬂﬁaﬂb over which the piston 50 travels at a poRCT/CBISNOI8SY t he
bushing 42, so that the restriction inposed by the danper on the inward
novenent of the tension menber 20 is relieved as the piston 50 enters the
rebated portion of the cylinder. The rebate 49 is so |located that it
becomes effective as a fluid by-pass over the final stage of the novenent
of the door towards its position of closwse, so as to provide an increased
closing force to overcone resistance which nmay arise fromthe operation of
a latch or otriaeel within the \liollewesproe 181 éﬁxe/plsmntfﬂblsdhen at its cloSeft@bha dree

PCT/ GB95/ 01853 12 j ustment . of _t he t.ment te.32 enabl es the cl oser
to be adj ust Ri§tam? @@ﬁﬁi‘#ﬁ%@d f‘bF‘E"ﬁ%% eo‘feqpfféadlﬂl}‘sﬂ@?%@? geted of

t he door and the dOOFuf‘ﬁéwﬁy't%'t&%@%‘}fﬁgﬂgbﬁs ef(;fe%ate t@@%ﬁﬁﬂﬁr and

to ensure that the f pass a beco
operative ataposiion afpclostre canibet varied fromt a amiaimoim oftwodlserondooniess totas

f cl I Fi t.h 5
Do oo h PSRt a5 The AreindoF Anork afibr thd Hoses banbkesBniaiSaryis | ng
53. A spri ngemﬂésea rééu iféd Elogﬁ'fe"‘ﬁa‘ié‘ 16 BR set AePire Eifferences Beridkh whightsisr

formed on the piston
different doors and other variable external influences whlch affect the rate of

closure, such as friction in hinges.
.- The flow restricting assembly 60 is so designed as to be operative only
~when the piston 50 is travelling in a direction away from the mounting plate, i.e
in the door-closing direction. - Spring washer 58 holds the disc 61 against the
shoulder defined between the threaded spigot 44 and the reduced diameter
~portion 43 of the rod 41, whilst spring washer 54 presses the piston head 51"
against the disc 61, the force of the spring washer 54 being augmented by
hydraulic pressure in the inner chamber 46 as the piston moves inwardly.
However, when the piston moves in the opposite direction as the door is opened,
hydraulic pressure established in the outer chamber 47 overcomes the force of the
- spring washer 54, which is thereby flattened by inward movement of the piston
head 51 towards the shoulder defined between the main part of the piston rod 41
and the reduced diameter portion 43. This movement gives rise to a gap between
the piston head 51 and the disc 61, thereby allowing fluid to flow through such
gap and around the edges of the disc 61 and support pléte 65, and effectively by-
passing the resistance created by the slot 63 when the piston is moving inwardly
50 s not to impose any restriction on the rate at which the door may be opened
manually. | _ | '
Turning now to Figure 4, this illustrates a modification of the above-
 described closer which is generally similar to that described above, except that it
employs an alternative form of free piston 90 which also serves as an adjuStment.
member. Externally, the free piston/_adjt_zstrnent member 90 is generally similar

to the free piston 70, comprising a cylindrical body 91 formed with external



reduced di aneter portion 43. The piston head 51 is fornmed with an annul ar
recess 55 at the side facing the shoulder and the spring washer 54 is in
the WORMIH "spider” or is otherwi se of apertured foP@T&IBISAIRSIhydraulic
fluid wthin the inner chanber 46 enters the recess 55. A plurality of
circunferentially spaced bores 56 extend fromthe recess 55 to a simlar
annul ar recess 57 at the opposite face of the piston 51, wth which there
is associated a flowrestriction assenbly 60 which is | ocated on the

t hreaded spigot 44 and retai ned by mgans of a spring washer 58 engaged by a
| ocking nut 59. The assenbly 60 conprises a thin disc 61 having a D shaped
apert ur%oﬁees 9hreceivirgg ngemﬂg@ghgs@Bc A ﬁngmgumh o ictzﬂc_re_édss,tsix'hﬂmemﬂﬁxeo}c t he

t hreaded spigot 44 so that the disg 61 j.s.he agai nst_rotation relative to
the adj™eest7pisfoarmedeatd sr_e.nmheﬁa@é*ﬂ fagingcshaRIstan; 30 1oc the samee sl ot 63
whi ch, { j d§r_r|9’l ' nfdiﬁkﬁ@ I : about the
axi s ofﬁ‘{}ﬁgg%iéﬁtﬂr?érrgg&% hgﬁgir?gr}g%e sl ot g%at?glzgt{ﬁg osstg I%ﬁ{rﬁv%rddl y of the
annul arwite @aredused diamdter extension 194 avitlb an anially extendingicentralrspignmt@Swi t h a
radi al | in\évar-d e%tens(ijon 64 whi ch(ﬁqvg% aps with the recess 57, thereby

pl aci ngormed at dts 15ee epd W ITARYETSSHOWPIE the recess 57 and thence, by way
of the bores 5 : fC ) | SHA® The di sc
61 is held agaiaggf]q![l ee%:rzcgfo{r’l&hgggqtg?s tgéyllvsltrlr%ha%gqgf a (!jelg‘gﬁ?ﬁfeerg@[?port pl at e
65 on wenttal openingritnip theshounthty plate 12 witen thepiston 3 istat thé end dfor ned with

&

a central_aperture 66 of cirgcular shape so that it i.s |l e.t 0 rotate about
he® axi & BREE e Havel Bertpasdort muplingpiatie A Soniihy odlder’96 round
the spigot 95 is arranged to abut the mounting plate 12 around the opening 16, ‘ :

if necessary, to limit movement of the free piston/adjustment member 90.

It will be appreciated that the application of a.bl_ade of a screwdriver
or the like to the slot 95a at the free end of the spigot 95 will enable the free
piston/adjustment member 90, if necessary; to be displaced axially towards the
piston 50, and to be rotated about the axis of the. cylinder in which the pistons
move, '

Whilst, with such an arrangement the free piston/adjustment member
90 could carry a pin, similar to the pin 88, to emér the notch 67 formed in the
support plate 65, as described in the exﬁbodiment illustrated in Figure 2, Figure
4 illustrates an alternative manner of establishing a connection, which it will be
understood may be used also in the Figure 2 embodiment in which the adjustment
member 80 is slidable relative to the free piston 70. | :

In this alternative arrangement, instead of a pin 88 being.providéd to
enter the notch 67 in the support plate 65, the support plate carries at least one
pin which projects towards the free piston/adjustment member 90 at substantially
the same radial distance from the axis of the cylinder as a pin provided on the
free piston/adjustment membér 90. In the arrangement iilustrated in Figure 4,
the support plate 65 and the free piston/adjustment member 90 are each provided
with two diametrally opposed pins, but it will be appreciated that only one such

pin may be provided on each component.
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The suppor 65 is formed with a notch 67 at one point in its

perd phery,&ﬁ?ﬁ‘@%&%r ns a circunferentially adjustable port tREHERMBRAt e
with the slot 63 at any position along the length of the latter. The port
afforded by the notch 67 places the slot 63 in comunication with the outer
chanber 47 of the danper thereby enabling fluid to be transferred from one
chanber to the other through the arcuate sl ot 63 which is so dinensioned as
to serve as a flow restricting passage\/\éy of constant cross-section and:

1 Bameh S ke S B, SR E R R
w Il depend on the e ! f ’ | i
ext ensi on 6458 dffirealdell HRES Eﬁlecu’H?itﬁ@trﬁ%gb?@seﬁrﬁ&h%nstm&% 907 apdurdde

passageway tRe greater the restriction. ree piston 70 cohprises an
annul ar body thel pétiphery ofithe platedrom| thg metshe 67, 74nd- @ cespective pis 68 ds lacated.
Orings 73. The ‘g}nnyt@r ?)odé/ 71 defines a central cylindrical bore 74 which
opens into a'l FE<t 8L HBARP OFF s,recess 75 at the end of the body facing the

pi ston 50. The centrgh DQiildr* mannes) tRd et face 6f tie e Qﬁhbxﬁ/adjlfsm&ﬁt 76
at the end thereof opposite the frusto-conical recess 75. An adj ustnent
menber 80 i smembribP§ isfarmed awislpia paiscef axial \liares 97t ak dianetrally opposest

oabcod o amisearoBhach FRGHER BHYED BRRAIERIE I Ry g Ot Povire

-Over most of the range of movement of the piston 50 within the

cylinder, the spacing between the piston 50 and the free piston/adjustment
member 90 will be greater than the length of pins 69,98. However, as a door to
which the closer is fitted is moved towards a position in which it approaches an
angle of approximately 180° relative its associated door frame, the piston 50 and
the free piston/adjustment member 90 will move towards the mounting plate 12
and the gap between them will diminish. When the door is open to its fullest
extent, the distance between the adjacent faces of the two pistons may be less
than the combined length of a pair of pins 69,98. Rotation of the free
piston/adjustment member 90, by means of a screwdriver blade applied to the slot.
95a will bring the pins 98 carried by the free piston/adjustment member 90 into
lateral abutment with the pins 69 carried by the support plate 65, and thereafter
continued rotation of the free piston/adjustment member 90 will rotate the
support plate 65 relative to the associated disc 61, thereby adjusting the position
of the notch 67 relative to the arcuate slot 63 as previously described in relation
to the Figure 2 embodiment. | . _ | _
| If the door is opened to an extent such that the pins 69,98 do not
"overlap" in this way, then the free piston/adjustment member 90 can be displaced
axially, by the application of end-wise pressure to the spigot 95 until the ends of
the pins 98 come into contact with the face of the support plate 65. Thereafter,
the free piston/ adjﬁstmént_mem_ber 90 can be rotated as previously described.
| The free ends of the pins 69,98 are preferably bevelled, as shown so
that should the opposed pairs of pins by chance come into end-to-end contact



mounting plate 12 of the body 11. Such end portion serves as an operating °
element and is formed with a transverse slot 83 for the reception of a
scr e\Wi096/8539D| ade, or any other appropriate formation frROT/GBESAgEs3ENt W th
an adj ustment tool as hereinafter described. A retaining ring 84 is
secured, for exanple adhesively, to the outer face of the end portion 82,
and the external dianeter of the ring 84 is such as to enable it to enter
the rebated portion of the bore 74. A conpression spring 77 acts between
the ring 84 and a washer 78 which begrs on an Oring 79 at the inner e_nd of
the rebate 76 so as to seal the stem 81 of the adjustnent rrenber_ rel ative
t o t he withoharanotisr, tHe béledleddacest withhaveearbem dctiohovhiehl wﬂltcgus?e thiesc- 1 i ke
85 whi ch i ited with sfem 81 t hrough i.nternmedi ate

(T oot o PR plas A toue @plase Sightiygnohs slrgumictental ditection o enble
PCT/ CBA/.0 : : -1GR0H B RN pREaralifit with a
recessql?? éﬁ?sé#f“p{;??l cﬁé;{e?gg%%éqjﬁﬁgl%gygés %\tfae%c ?ﬂ%ﬁg" 1ﬁut 59 at
t he endmefmbeheoptiistesntor bel adtandedn t he piston 50 is driven to the forward
end of its stroke.., The outer. chanber 47 i.s then at:its njninmumvol une,
which is déter 'hefB“Bﬁft'ﬂeﬁlflféHPP%vyaBP"Wi?a‘Gr ithe ¢ previpuslye desgribed ¢ he
danper. ' trhb ¥ixkd - Y Ut t: |

erm&ingm@, thé Yixed & @pb%éﬂo@sreﬁamﬁgggsﬁe%ﬁ,g@ Th@%gmgﬁege  menber

pre-determ ned m ni num spaci ng between the 85
80 car ranshinsteaditbe fareuate skot anay7ige forthediby 3 gppovetineithiee ti&end face of

the piston 50 or in the face of the plate 65 in contact with the piston.

=

Where such a groove is formed in the end face of the piston it may ‘
take substantially the same form as the slot 63 except that the inward extension
64 opens diréctly into the recess 57, the piston 50 being carried on the rod 42 in
a manner such that it is fixed against rotation relative thereto, and the piate 65
being unchanged. | ' '

Where such 2 groove is formed in the plate 65, it will be understood
that the notch 67 will be located at one end of such groove and in communication
therewith, and instead of the groove termindting at the other end in the inward
extension 64, a similar short groove will be formed in the end face of the piston
50 to extend radially (Su'twardly from the recess 57 and intersect the arcuate
groove. | |

In the above-described embodiments the piston 50 is carried by the
cross-head 24 and is slidably received within a stationary cylinder, but the
converse arrangement is possible and Figure 5 illustrates an alternative
embodiment of closer which is generally similar to those described above, except
that it employs a modified damper 40A in which a cylinder 19 is slidable within
the central bore 13 over a fixed piston S0A, and the cross-head 24 is connected
to the cylinder 19. The damper 40A is similar in construction and function to the
damper 40 previously described, further description being confined to the
modified adjustment member 80A and parts associated therewith. ' Parts similar

to those previously described are identified by the same reference numbers.



car}ied by the piston 50. The head 85 of the adjustnment nmenber 80 carries
an axi al | I hE@ ing pin 88 at a position which is radiall om
thes axis o B?ﬁe zre 13 by such a distance that the pin 88 ﬁgﬁ%%ﬁggv&#he
notch 67 of the support plate 65, the pin itself being so dinensioned as to
be capable of entering the notch. The adjustnment nenber may be operated by
nmeans of a suitable tool, such a screwdriver, inserted through the central

opening 16 in the nounting plate 12 of the body 11. Such tool may be used
to di splace the adjustnment nenber 80 axi éﬁy relative to the annul ar body

71 of the free piston 70 against the forge of spri.ng 77,.the head 85, havin
a through-bore gl‘g to%Fﬁ'éﬁﬁgé!le&‘ﬂ“’!‘oé%é%ﬁﬁ'éﬁfmﬂgflhggffgédwﬁsmi ‘?‘ei@"%@%w °
until the fr 8 ' 3 s F] :

Dlate 6b neDmiE NS e Adifiulel A8gHRBBAT KNS ol chdlfire RfBe Arially SaTRBBM fg
adj ust ment nengage @@ supporthplatd65z of e Bowntestrixtiomeassembhy 6@Azon the fiked
force, so that th in 88 gan be brought pntp reqgi ster w t.,h the notch 67,
thus. &l T owi nBistoRsSaR; Iostearic tecRpBPT atot3R FuarTIEs By R AULSTIRRt RemBer
enters the nggm Iri§i¥.gl allT hﬂ{jﬁﬁi difaft 90 Whith! i9Inéiintbd On2dliNed PRién FEIA%A wiicHY

means of the toOl w adjust the circunferential position of the notch 67
rel ative to ishitself seatredsinoa majified ceatral apenisgi 1Ga imshe Mmeuntingeplatgeid2h of

the fl i cti def i ned. by .the slot. Lt will der st ood
Lhat  such acETHEY of dh DRSEE A2 whikiisn thih, S5se olbses e Bhdof fhegdiippsr
openi ng the ggfacetOtd e mouhflfg lp%Eel'Zt, thd Beaky sislift 99 ¢ fértfed Wethof radiaf ul | Y

towards the free piston 70 until the cross-head 24 is restrai ned agai nst

further novefiange PBaarhich sereesrauan opgratingtwheet wheresthe whularshaft?$ cary
' be rotated on the fixed piston rod 413, The flange 992 may be of toothed form

around its periphery and a siot (not shown) may be formed in the mounting plate
in register with part-of the periphery of the flange 99a so that the teeth thereof
may be engaged by a suitable tool to facilitate rotation of the flange and the
‘tubular shaft of which it forms part. | |
In such an arrangement, the damper can be adjusted when the door
is opened by only about 90°, i.e. sufficient to obtain access to the flange 993,
The features disclosed in the foregoing description, or the
accompanying drawings, expressed in their specific forms or in terms of a means
for performing the disclbsed function, or a'meth_o'd or process for attaining the
disclosed result, may, separately or in any combination of such features, be

utilised for realising the invention in diverse forms thereof.
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travel wthin the hoIIoMton 50 is then at its closest to

t he VYPE8033%: on 70, as Mm i igure 2, and t hRCHEBWVNBH adj ust nent
can be effected. In thi mwwﬂequi red for closure of a door from
a [err] position a positionf oft clo Yean be varied froma m ni numof two

seconds or less to a maxi mnum of twentyfive seconds or nore after the closer
has been installed. This enables a required closure rate to be set despite

di f ferences between weights of diffaent doors and ot her variabl e external

I nfl uences which affect the rate of closure, such as friction in hinges.

The f| 6hAIMS:ricting assenbly 60 is so designed as to be operative only

when the pisto ' velling in a direction away fromthe nounting
pl ate, [111 .ein %ag%a"g‘?a y

%

| SPRUSBBT ecti on. Spring washer 58 holds the disc
61 agai nst the(ghoul deh stehitoedolmpriskgna hbesibg adaped fopifistiag ddthimd t he

reduced di aneter portion 43 of the rod 41, whi|st spring washer 54 presses
the piston head 51 agdh@ighicknessqgelsa door and hayingea Jhoumting; plate fofiasher 54

bei ng augnent ed by hy@é&“ﬁ,&}é}??ﬁ?&??ﬁw ogr}ﬁe-id%«;rat-tﬁ@ﬁ@g%c@g@zlsthe pi ston

noves i nwardly. However, on noves I n Oppos rection as
t he door is opened, hyimged;i c.pressure established in the outer chanber 47

overconmes the force of the spri nr% washer 54 v¥hi-,ch S there{:by flattened by
i nwar d movemen{Pbf t h@nparghgs member adapted for titting in a door frame in

opposed. relation to said edge face of the door;

(c) ‘a tension member slidably movable within the actuator '
housing under the action of :spring means and coupled to
said anchor member so that said 'spring means acts to draw
the housing and the anchor member together such that,
when installed, the closer acts to draw the door towards and
into a position of closure relative to the door frame; and

(d) a fluid-filled dampér coupled to said tension member and
‘arranged to regulate the rate of movement of the tension
member under the force of said spring means at least in a
door-closing direction, the damper comprising:-

(i)  a cylinder containing hydraulic fluid;

(i)  a piston slidable longitudinally of said cylinder and,
dividing the cylinder into two chambers;

(iif) a piston rod carrying said piston and extending
beyond said cylinder at.one end thereof; and

(iv) a flow-restricting passageway incorporated in said
piston to limit the rate of flow of hydraulic fluid from
one of said chambers to the other at least when the
tension member is moving in the door-closing
direction, said passageway being defined by two
elements in combination;

wherein:-



head 51 towards the shoul der defined between the main part of the piston
rod 41 and the reduced di aneter portion 43. This novenent gives rise to a
gap bet weeROHE5B7 st on head 51 and the disc 61, thereby al | RGTAEBISOEE to

fl ow through such gap and around the edges of the disc 61|~and_sugg(%plnai
65, and effectively by- passing the resistance creat ed LDy the slot 63

the piston is noving inwardly so as not to inpose any res;t/\j ﬂ"””ﬂm

rate at which the door may be opened manual ly. Turning né " ﬂ”"l

this illustrates a nodification of the a®bve- described tloser® :

generally simlar to that described above, except that it enpl oys a '
alternative form of (e)ee pltbedlp\mesmctmnampgs onébedwdéaulxsdﬁlmdtbmmnd

menber. Externally, thefree ston/ad rally
sinilar to the free piston pﬁ; g?b"r%r‘? Bmﬁqﬁﬁ% @8%88%5%1),&8 %’ﬂ‘r&ﬁ with
ext er nal WO 96/ 05397 said two passageway-det" ning elements and an adjustment

PCT/ (B95/ 01853 16 grooves 92 receiving respective Orings 93.

frusto-conical recess, sinimambepisprevidedavithinthe ¢ylinder maehle Pﬂéoémdof

the body 91 facing the pi St&gi%%“{?grdﬁ&?ﬁﬁ%ﬁnwwsﬁe n}&ﬁngng‘gggtegody

91 facing the nounting plat ned W

di aneter extensi-on 94 w th it 8 |the cythepdEonds qgnt; | t]ﬁ:)lﬂ]ﬂt raﬁriﬁ:ﬁbﬁed at
its free end with transverse sl ot 95a. The di aneter. the spigot 95 is
such as to enable it to entigpaspé on the hydraulic fluid b}' said passageway, the

adjustment member having an operating element which is
accessible at said actuator mounting plate.

2, A door closer according to Claim 1 wherein the passageway includes
an arcuate slot of variable effective length, adjustment of the effective length of

the slot controlling the flow restriction imposed by said passageway.

3. A door closer according to Claim 2 wherein the passageway-defining -
elements comprise respective discs, one of which is formed with said arcuate siot

- centred on the axis of the piston rod and held against rotation relative to said
piston rod, one end of the slot com_municéting with a through-bore formed in said -
piston, and the other of which discs is formed with a through-aperture to register
with said arcuate slot, whereby rotation of the apertured disc varies the effective
length of the slot (between the through-bore of the piston and the aperture),
engagement of the adjustment member and the apertured disc enabling the

apertured disc to be rotated relative to the slotted disc.

4, | A door closer according to Claim 2 wherein the passageway-defining
elements comprise a body of said piston and a disc rotatably mounted on an end
face of said piston, the slot being formed in combination by said piston and said
disc, and the disc is formed with a through-aperture in register with said slot, and

the slot also communicating with a through-bore formed in said piston.



-

central opening 16 in the nmounting plate 12 when the piston 50 is at the
end of its range of travel nearest to the nounting plate. An annul ar
shouWV@08¥7ar ound the spigot 95 is arranged to abut tMEVGBYRIBSY pl ate 12

around t he opéhiﬁﬁe&@a(%dnmﬂlm&s?ry, to limt nmovenent of the free

pi st on/ adj ust ne ' t Wll be appreciated that the application of
a bl ade of a scf Wrillhe Jike to the slot mmm)m""ﬂrm’ﬁnd of the
spigot -95 will enable the free piston/adjustment M8 1 essary,
to be displaced axially towards th&2i ston 50, and to be r dt at’ed *about the
axis of the cylinder in which the pistons nove. Wilst, with such an
arrangfnent thé floeeclpsen aecordipg $o Faim dewherein saidsslovisdormeddbypa n, sinil ar
to the pin 88, fo enter, t.he notch.67 for i N, l.ate 65, as
descri § VFHnt%écgr?géﬁ’ldrfié‘ﬁ‘f wﬂ}cﬁugtu; §P8ﬁcpﬁ%i%ff’ ggﬂsfg‘r%fjéﬁhgp s{an ustrat es
an alternative manner of establishing a connection, which it wll be
understood may be used also in the Figure 2 enbodinent in which the

adj ust fient mentedogoclosersa¢cording to Allaim dewhereim saidrdet isiformeddhy.ain this
alternative .arrangement, Jnste of a pin 88 being provided to enter the
notch &Ph ’Pﬁé“ggﬁﬁﬁe?ﬁ@?é’l@?’the support plate carries at |east one
pin which projects towards the free piston/adjustnent nenber 90 at

substantial ly the same radial distance fromthe axis of the cylinder as a
pin prdvi ded o RET fclaser Hicearding.tg @ay ane oflApims 3oto frwhersimthengenent

1 od i Ei ., . S
Ipi s'tj z;r %I L‘fg!t'rg're(*:?leq%etﬁ%%r e‘g‘g(?%?‘léggggi? cnglgi/(fa%g %%ﬂ H&agxﬁ l%l gr%‘ rszfl“? y opposed
pi ns, piston todextendeawppfrem tHecntouhehg phity timvagh ucseapof thelpppesite; ovi ded ¢

each conponent .
clrcr)ged end of the cylinder which defines one end of one of said chambers, and the

cylinder contains between said piston and its open end an additional, free piston

which defines one end of the other of said chambers.

8. A door closure according to Claim 7 wherein said adjustment member
is carried by said free piston for longitudinal movement relative to said free piston
so as to be engageable with one of said passageway-defining elements for the
purpose of positional adjustment thereof, the operating element of the adjustment

member extending through said free piston towards said open end of the cylinder.

9. A door closer according to Claim 8 wherein the free piston is formed
with a central bore in which the adjustment member is slidably and rotatably

received.

10. A door closer accordingly Claim S the free piston is adapted to serve

as said adjustment member.

11. A door closer according to any one of Claims 5 to 8 the operating
element of the adjustment member is disposed at the end of the free piston
nearer to the mounting plate and includes a formation adapted to cd-operate with

an adjusting tool which can be inserted through an aperture formed in said
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As can be %sééfm Figure 4, the support plate 65 is forne ] ir. of
t hg eaded B@fes , at dianetrally opposed positions offset gﬁwf%p??mgfound
the periphery of the plate fromthe notch 67, and a respective ptrfi—69—sS—

| ocated in each of these bores. In a simlar nanner, the.e t he
free piston/adjustnment nenber 90 is formed with a pair of a Bﬁﬂi HL' um
dianetrally opposed | ocations, and a respective pin 98 is *

of the bores 97. Over nost of the range movenent of the piston 50 within

the cylinder, the spacing between . the piston,50 and the free . .. . .
oi St on/ adj LEIMBRNE Al o Tergby,the agSwmens, EMbRE aR g meves fongitudinally i og.

However, as : | o ' ' 43’0&% _
position i n’?gﬁﬁg%ﬂ&i'%‘fba%%@g%é@g "g{n'p_g%dg%%@ g%%?%i"?a tely %gr r &rﬁse’laaeﬁdl ve
i ts associ atatdtidnally o0 aase totddijusti theocirbméerdntiale pbsition pofs saikd/ pa§sagewant -
menber 90 vm#. nove towards the nounting plate 12 and the gap between them
wi Il dinini SRENIPESIEMERE 4o0r is open to its full est extent, the distance
bet ween the adj acent faces of the two pistons may be | ess than the conbi ned
| ength of a pair of pins 69,98. Rotation of the free piston/adjustnent '
menber 90, B3 neansAofloar shosendccardingbtondny appldfeClaims thio 41 whedeim thiel |
Pring the P fert thémber Rifokea ok SroRash Sl s Axially SheeMaing in Witk 1
adapted to be engaged in a recess formed in one of said passageway-defining

elements at a position radially offset from the axis of said cylinder.

13. | .A door closer according to any one of Claims 2 to 11 wherein said
adjustment member is formed or provided with at least one axially extending pin
at a position radially offset from the axis of said cylinder, and one of said
passageway-defining elements is formed with at least one axially extending pin
directed towards said adjustment member at a position radially offset from the
axis of said cylinder by a distance substantially equal to that of said pin carried
by the adjustment member so that said pins can be brought into lateral
engagement. .

14. A door closer according to Claim 13 wherein the ends of said pins are
chamfered.

15. A door closer according to any one of Claims 2 to 4 wherein the piston
rod is secured immovably relative to the mounting plate, and the cylinder is
coupled to the tension member. |

16. A door closer according to Claim 15 wherein the adjustment member

© comprises a tubular shaft mounted on the fixed piston rod and carrying at its
inner end one of said passageway—defining elements, said operating element being
provided at the outer end of the tubular shaft.



| at er al abut nment vmth—t—m by the support plate 65, and
thereafter continued ro e pi ston/ adj ustment nenber 90 wi ||

r ot aMO 3 %ypport pl at %ﬂmgﬂ m W t he associ at edPET/EBIYYI8SF her ehy .
adj usting the position o €h s67*relative to the arcuate slot 63 as
previously described in relation to the Figure 2 enbodinent. If the door is
opened to an extent such that the pins 69,98 do not "overlap” in this way,
then the free piston/adjustnment nenber 90 can be displaced axially, by the
application of end-wi se pressure t®4he spigot 95 until the ends of the

pins 98 come into contact with the face of the support plate 65.
Ther eaflfer, t hé tiperclosenasepedingita flaim hawheseingai H?FSB&CWQ)T@R #ing s

DL e AR G Bt Ay 1E0eS B ke M E Rl Y com

into eaﬁahge@&d -axd)lyawithin saiPbore 86 3Rt the passageway is of annular form,
PCT/ GB95/ 01853 18 with one_  anot her, .the, bevell e lgega% w |l ,have_ a cam

act i on Wik a migimum grese-se¢tional a5es ﬂ”}w}hﬁevﬁﬂﬁhﬁ jo langitudinalnt |y in
the citg o to enable the pairs of pins becone aligned
si de- b?aggﬁﬁé'in&tﬁgtgjreggye&&on/ adj ust rent nenber continues to be advanced.
In further nodifications, applicable to the previously described

enbodi nents, the fixed di sc 61 of the flow restrl ctl on assenbl y may be

onmtted8 A fluid filled damper comprising:-
(i) a cylinder containing hydraulic fluld;
(ii) a piston slidable longitudinally of the cylinder and dividing '

the cylinder into two chambers;

(iii) a piston rod carrying said piston and extending beyond said
cylinder at-one end thereof; and

(iv) a flow-restricting pﬁssagewily incorporated in said piston to
limit the rate of flow of -hydraulic fluid from one of said
chambers to the other at least in one direction of flow, said
passageway being defined by two elements in combina‘ﬁon;

wherein:-

(v) the flow restriction imposed on the hydraulic fluid by said
passageway is variable by relative positional adjustment of
said two passageway-defining elements, and an adjustment
member is provided within the cylinder to enable one of said
passageway-defining elements to be positionally adjusted
relative to the other so as to vary the flow restriction
imposed on the ‘hydraulic ﬂuid by ‘said  passageway, the -
adjustment member having an operating element which is

accessible endwise of the cylinder.

19. A damper according to Claim 18 wherein the passageway includes an
arcuate slot of variable effective length, adjustment of the effective length of the

slot controlling the flow restriction imposed by said passageway.



and instead the arcuate sl ot may be formed by a groove in either the end
face of the piston 50 or in the face of the plate 65 in contact with the
pi ston. WWQ&6IMH a groove is formed in the end face of thPCFIGRISOIESS ray

take substantially the same formas the slot 63 except that'LhQ“Lﬂﬂeégrfﬁedh~$N
extension 64 opens directly i.nto the recess 57, the piston 50 being

on the rod 42 in a manner such that it is fixed againgt..rot aum’ Y
thereto, and the plate 65 bei ng unchanged. Were such a groo HWMI"”"I
the ptate 65, it will be understood that2she notch 67 will -be ocate s
one end of such groove and in conmunication therewith, and instead of the
groove term2®@ti ng aA diampet aecording ton Glaien i18vsherex the passagéway-definingl ar
short groove will be fornmed in the end fac f.th i ston, 50, to extend

Cadi al Ly out SIEMENS SOTERFITe-RespeRsive Llisss, QnRiof which e farmesith Seidarcuats it |

e _ahove- deakidien HE s e, pistonAod! Al BEId Spdfitk ofitidhy réiBfiye 1 88iah ead
24 and is slidably received wwthin a stationary tylinder, but the converse
arrangenent pistgnoes] bhe end df theglotecammunhicatingwith aathromgheboret formed nb safdnent
of closer which is gener. Ilyfsi i Ia.llr to thos{g dﬁscri bed above, except that
it enploys aPiyow And dheigtsziof lich discyis formed yith a trougn-pRertyne fQIEEISIGN: hi n
the central : f i | oy B ' :
connect ed to‘bﬁﬁgaﬁ‘l“?ﬁﬁ{eerﬂ?gw'%ﬁeﬁ J‘g%& 4023?@%?’?71@ g&@?ﬁng%ﬂ& ér)fg%‘%tlﬁ'gn and
function-to lengthdaefrpke skbd (betwaenutheythiteugh-boredof the piston @aadcthepaperturedi ng

confined to the nodified,adjustnent nenber 8 and [t ssoci at.ed
Chor ev . CremRgeREnt (of the AditrdiEhy ABETDEE Apd uEl ApRilred BF EBiRg dhep,
the sanme ref giqhfredYiEORY Be rotated relative to the slotted disc. -

21. A damper according to Claim 19 wherein the passageway-defining
elements comprise a body of said piston and a disc rotatably mounted on an end
face of said piston, the slot being formed in combination by said piston and said-
disc, and the disc is formed with a through-aperture in register with said slot, and

the slot also communicating with a through-bore formed in said piston.

22. " A damper according to Claim 21 wherein said slot is formed by a

~ groove in a face of said disc which is in contact withe said end face of the piston.

23. A -damper according to Claim 21 wherein said siot is formed by a~
groove in said end face of the piston.

24, ° A damper according to any one of Claims 19 to 23 wherein the
cylindef-is open at one end thereof and said piston rod extends through a seal at
the opposite, closed end of the cylinder which defines one end of one of said
chambers, and the cylinder contains between said piston and its open end an

additional, free piston which defines one end of the other of said chambers.

25. - A damper according to Claim 24 wherein said adjustment member is

carried by said free piston for longitudinal movement relative to said free piston
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9 Because the piston 50Ais fixed in position relative to the nounting
pl at WOL9/0589Te —adjustrent—nenber 80A does not require tBCHEBIASWOIASY y

adjustable to % e the support plate 65a of the flow restriction asserrblyy
60A on the fixe Hﬁ’ eplmatza t he support plate 65a is carried by

an adj ust rent e Bl 20 sceie st UM AAAURTON  open g

fixed piston rod
16a in the mounting plate 12. Ext |y of a bushi*ng®42a, "hisch*in this
case closes the end of the danper adj acent ‘to the nounting plate 12, the
t ubul ago Haot b engagdabiermdthmond of saitdpassagewaydefitting wiembntscfovabe as an

o o PRgeoss 5 PoWConALI Dt o6 Tk oResRE AR oL A AR E e | pricry
and a | Ister with
part o?‘%}he pen%ﬂﬁg\mmmﬁ%affFéE ge 8&2@5@%%*}3‘%‘22 Hé QPQ may be

engaged by a suitable tool to faC|I|tate rotation ‘of .the flange and the

t ubul haft .of which it f te Lhe d
can bo 28] ust och SHEIeF ecarsine fo pin a3 Wik . sk iren. 7. ormed

Suf T CiyfiH at @nefil Hofe 3 GASiEh lthe tdﬂﬁus“n’n@ﬂﬂ%e?%er iENidaBR! #hE FofRtatty 0sed I n

t he foregoli ng description, or the”acconpanyi ng draW| ngs, expressed in their
speci f irecdivadis or in terns of a neans :

27. A damper accordingly Claim 24 the free piston is adapted to serve as ‘ _

said adjustment member.

28. A damper according to any one of Claims 19 to 27 wherein the
adjustment member is formed or provided with an axially extending pin which is
adapted to be engaged in a recess formed in one of said passageway-defining

elements at a position radially offset from the axis of said cylinder.

29. ‘A damper according to any one of C_laims'_19 to 27 wherein said
adjustment member is formed or prov-idéd with at least one axially extending pin
at a position radially offset from the axis of said cylinder, and one of said
passageway-defining elements is formed with at least one axially extending pin
directed towards said adjustment member at a position radially offset from the
axis of said cylinder by a distance substantially equal to that of said piﬁ carried
by the adjustment member so that said pins can be brought into lateral

engagement.

30. A door closer according to Claim 29 wherein the ends of said pins are

chamfered.



for performng the disclosed function, or a nethod or process for attaining
t he di scl Qgéd result, may, separately.or in any conbination_of such
features, YP3PT sed for realising the invention in di ver s ECTIGBINOIBRR  cof .
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CLAI M5: - A door closer conprising:- (a) an actuator conpri
housi ng adapted for fitting within the thickness of a door andﬂtm”@u“““‘\‘“\“\
nounting plate for securing to an edge face of the door at whi o@r s *
i s. hinged; (b) an anchor nenber adap@d forfitting in a door frane in
opposed relation to said edﬂe face of the door'(é& a tension nenber

mhi8

slidably movabl e witA AuidSlled damper asoclsimed i apd; swhstantiglly jasg-

G aw t o nouterrapatr rscaREE Bt fARERR REmdE s Rl ZRAES dd, oo

the closer agéconiganfingvdratigngdoor towards and into a position of closure

relative to the door frane; and (d) a fluid-filled danper coupled to
sai d tension nmenber and ' '
32. - A fluid-filled damper as claimed in Claim 18 and substantially as

hereinbefore described with reference to and as shown in Figure 4 of the

accompanying drawings.

33. A door closer as claimed in Claim 1 and substantially as hereinbefore
described with reference to and as shown in Figure 1 of the accompanying

drawings.

34, A door closer as claimed in Claim 1 and substantially as hereinbefore
described with reference to and as shown in Figure 5 of the accompanying

drawings.



arranged to regulate the rate of anenent of the tensron menber under the
force of saygoghésend NeEANS at least in a door-closrng direction, the danper
conpri si ng: - ?&? a cylinder containing hydraulic fluid; (i PF” BYS/B1883 on
slidable longitudinally of said cylinder and dividing t he cylinder into two
chanbers; (iii) a piston rod carrwrnq sgj d piston and extendi ng beyond

sai d cylrnder atone end t hereof; and (iv) a flowrestricting passageway

i ncorporated in said piston to i i t ek he ragg of flow of hydraulic fluid
fromone of said chanbers to thefwthgl [at st when the tension nenber is
noving in the door-closin bei ng defined by two
el ements in conbi n&Ri on; erein:- 6/ Q5397 _
PCT/ GB95/ 01853 21 (%) the Jflowr rfcti lLmposHd orgrt he hydraulic
fluid by said passa S . N s{iti onal adj ust nent of
said two passageway- def AN nt
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menber is provided within the cylinder to enablé one of said

passagewaygﬂﬁw&yip el enments to be positionally adjusted relative to the
other so a4 y the flow restriction inposed on the hydrRCH/BIS0168531 by

sai d passageway, the adjustnent nenb gavhng an operating el ement which is
accessi bl e at said actuator nDunting%%I te®* 2. A door cl oser
according to Caim1l wherein theghfge i ncludes an arcuate slot of
vari abl e effective | ength, adjust t yof e effective length of the sl ot
controlling the flow restr et osed ' S 3. A
door cl oser according to aim 2 ef en\n e passag y-defl} ni ng el ements
conpri se respective discs,f{one o Ach i jformed wth said arcuate sl ot
centred on the axis F=thefuisto d el d agaipsf rotggion relative to
sai d piston rod, one end off t g h a rough- bore
formed in said piston, andjt ' diScshik forqed with a
t hr ough-aperture to regi st e S) o1y, ot ati on pof
the apertured disc v+t e _ : tween t
t hrough- bore of the piston a enpgage t he adj ustihent
menber and the apertgled d Ii apert br ed 2 rot
relative to the slotte I BRCY r c{osler Mg tO m 2
wherei n the passageway-de ' I ' led piston and
a disc rotatably nouat eAd sai_d_piston, thees] bei ng
formed in conbinati o by sk o) qid disc, and thi§ disc is forned
with a through-aperture in t o) ) SI@ al so
comuni cating with a througR? 0 ' rsaid.phqﬁ
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22 5. A door closer according to Caim4 wherein said slot is forned
by a groov&GE%d%wae of said disc which is in contact wwth said end face

of ¥he pis A door closer according to Caim4 WereB9s/1853d
slot is formed by a groove in said d'fqge of the piston. 7. A door
cl oser according to any one ' in the cylinder is open
at the end thereof adjacentltg said L | at ¢, and said piston rod
extends away fromthe- n ! | At he opposite, closed
end of the cylinder (ch dgf I f said chanbers, and the
cylinder contains bet ' ngJ n additional, free
pi ston whi ch defines g?e end offiglt he ot per of I d chanbers. 8. A door
cl osure according to aim?7 rein sqid adj list nent nmenber is rried by
said free piston f_orﬂongitudi | nmovefqrent reflpti ve to said fred| piston so
as to be engageable with on se 8 p s%&be -defining elenmentjp for the
pur pose of positionafy<adiaStme ed¢f , ¢t hefibperating el enen f the
adj ust nent nenber extendi ng thfffjugh saijd §reeffibi ston towards s open end -
of the cylinder. 9. ' ai m 8 erein the
free piston is forned i adj ust nent nenber is
slidably and rotatably Jece } { Ios%% according to Claim
7 wherein the free pigfon i la N L H
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to serve as said adjustnent nenber. 11. A door closer according to
Claim7 or 8 wherein the operating el enent of the adjustnment nenber is

di sposed atWPREOFME of the free piston nearer to the nounti n@cwcHsHN5I

i ncludes a formation adapted to co-operate with an adjusting tool which can
be inserted through an aperture formed in,sajd 26 so as to be engageabl e
with one of said passageway-defining enénté for the purpose of positional
adj ust rent thereof, the operating el ene of the adjustnent nenber :
extending through said free piston to sai d open end of the cylinder.

26. A danper accordi fldo O aim mhi . the free piston is forned
with a central bore in which t\e adjus O\ er is slidably and
rotatably received. 27. r agcordi ngfto Claim 24 wherein the
free piston is adapted to ai d aflj ust 28. A
danper according to any § I'jns 19 to 27 adj ust nent
menber is formed or prov n axi ally extfendi ng pi nfjwhi ch i s adapted
to be engaged in a recesf formed ane ofsaidinassagewaylf defi ni ng
elements at a position rfdially foffset fromthe axifs of sdid cylinder. 29.
A danper accordin nN one off Cains 1P to 27 werein sihi d adjeft ment
menber is formed or proVpded wdh at | eas} one axi ndi ng n
R ] i
1 |
] : {
S—1\ ! - !
&
e
' T T
m ' l
SN E :
: P . =
g\-/ A, // \\ ~, ,/
-1 o
g~ %
) S
- S
(=) S )
-
T
80\ o
' {
m
m"\" 2 :
]
EH-\\~$’ - A
a—H- -
éé ~t \ ,//f'sg




at psQS'Itlon radi al f - axi s of said cylinder, and one of
sarﬁ passageway- def i m&m}imq Sﬁfﬁ fformed wth at | east onm MENT SHEET
ext endi ng pin directled towards said}adj ustment menber at a p

radially offset fronm tihegaxiaprog9paild |cylinder by a di stance su antlaﬁy
equal to that of said pin carried by tthe adjustnent menber so t hat said

pins can be brought fn taterat—engadgenent . 30. A door cl oser
according to Claim2pP wherein the endd of salzg pi ns are chanfered. WO
96/ 05397 PCT/ GB95/ 01853 27

31. A fluid-fglled dangsd a&e%adomﬂ%wdaﬂm&e@@gmatmt@mrmhlw

herei nbef ore described with reference

the acconpanyi ng d@Fe@ierigs fagpof said disawhichiis it pontecy widigid eresface of gipisten.
Claim 18 and substantially as herei nbefore described with reference to and

as shown in Figure 4 of the acconpanying draw ngs. 33. A door cl oser
as clainmed in daién 1 andAsddortcioser atdoyding th Elaimbwherein said slot iefbrmiediby a

reference to and
A door cl oser a&

ly e acconpanyi ng draw ngs. 34.
a| rreﬁnldﬁi tﬁaﬂ?ﬁ{ ?f &ﬁgﬁ J?}st antially as herejinbefore

7. A door closer according to any one of Claims 2 to 6 wherein the
¢ylinder is open at the end theteof adjacent to said mounting plate, and said

piston rod extends away from the mounting plate through a seal at the opposite,

closed end of the cylinder which defines one end of one of said chambers, and the
¢ylinder contains between said piston and its open end an additional, free piston
which defines one end of the other of said chambers.

[

8. A door closure according to Claim 7 wherein said adjustment member;i?‘
is carried by said free piston for longitudinal movement relative to said free piston )
s0 as to be engageable with one of said passageway-defining elements for the |
purpose of positional adjustment thereof, the operating element of the adjustment
member extending through said free piston towards said open end of the cylinder.

9. A door closer according to Claim 8 wherein the free piston is formed
with a central bore in which the adjustment member is slidably and rotatably

received.

10. . Adoor closer according to Claim 7 wherein the free piston is adapted

to serve as said adjustment member.

11, A door closer according to Clalm 7 or 8 wherein the operating

element of the idjusnnent member is disposed at the end of the free piston
nearer to the mounting plate and includes a formation adapted to co-operate with
an adjusting tool which can be inserted through an aperture formed in said

—_——
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S0 as to be engageable with one of said passageway-defining elements for the
purpose of positional adjustment thereof, the operating element of the adjustment
member extending through said free piston towards said open end of the cylinder.

26. A damper according to Claim 25 wherein the free piston is formed
with a central bore in which the adjustraent member is slidably and rotatably
received.

27. A damper according to Claim 24 wherein the free piston is adapted
to serve as said adjustment member.

28. A damper according to any one of Claims 19 to 27 wherein the
adjustment mernber is formed or provided with an axially extending pin which is
adapted to be engaged in a recess formed in one of said passageway-defining
clements at a position radially offset from the axis of said cylinder.

29. A damper according to any one of Claims 19 to 27 wherein said
adjustment member is formed or provided with at least one axially extending pin
at a position radially offset from the axis of said cylinder, and one of said
passageway-defining elements is formed with at least one axially extending pin
directed towards said adjustment member at a position radially offset from the
axis of said cylinder by a distance substantially equal to that of said pin carried
by the adjustment member so that said pins can be brought into lateral
engagement,

30. A door closer according to Claim 29 wherein the ends of said pins are
chamfered.



