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apparatus in the event that a fall occurs. These requirements significantly
contribute to manufactur- This invention relates to safety anchorages for
ing cost and the total weight of the anchorage. controlling pay-out of a
safety line during descent   The present invention provides safety anchor-
of a body attached to such line.              5   ages in which load and
braking forces are sus- The invention has been made with particular
tained and transmitted in a way which is conducive reference to personnel
safety anchorages for use  to simplification of construction and to more
effi- by persons working at height and the invention will  cient use of
material used. be more particularly described in that context.       The
invention incorporates safety anchorages However the safety line of
anchorages according to  10  having the features set out in claim 1 hereof.
As the invention can of course be attached to any     stated therein, the
anchorages are characterised In body, whether animate or inanimate.
that the control accembly comprising the safety The invention is applicable
to different kinds of  line carrier or guide and the brake mechanism safety
anchorages. One such kind comprises fall-   which functions automatically
to prevent excessive arrest anchorages which permit a worker attached  15
pay-out speed of the safety line when the an- to the safety line to climb
or descend from one    chorage is in use, are carried wholly or mainly by
level to another in course of his work but which are  load-bearing means
which is connected to the said self-locking in the event of excessive
pay-out     assembly at a local region of its axial length. When speed of
the safety line such as would occur if the  the anchorage is in use, it is
connected to a fixture. worker should begin to fall. Another such kind   20
The anchorage has one or more attachment points comprises anchorages which
control the descent of  for that purpose. Loading forces transmitted to the
a person under his or her own weight and which     anchorage via the safety
line, and braking forces, can be used as a means of escape from an ele-
are transmitted to such attachment point(s) wholly vated position in the
case of fire or other emer-  or mainly along such spine. gency circumstance
. Fall-arrest anchorages nor-  25  Such safety anchorages can be compact
and mally incorporate a self-winding drum from which   of relatively small
weight. The use of load-bearing the safety line pays out as required by the
move-  means in the form of a said spine is conducive to ments of the
person attached to the line. Safety   efficient use of the load-bearing
material and to anchorages of the descent control type normally    ease of
assembly of the anchorage. The control comprise a safety line which is
guided around a   30  assembly is preferably carried entirely or substan-
sheave as it pays out through the anchorage. As    tially entirely by the
spine. The functioning of the one end of the line descends the opposite end
of   anchorage is not dependent on the presence of a the line rises and if
another person then becomes  casing enclosing the control assembly. Indeed
attached to that opposite end of the line the an-  such a casing can be
dispensed with. chorage can function in the same manner, but in a   35  It
is most satisfactory for the spine to comprise reverse sense, to control
the descent of that other  a metal plate or a plurality of metal plates
which person.                                            extend(s) from the
control assembly to the attach- Such safety anchorages essentially comprise
a  ment point(s). Such plate(s) is (are) preferably flat rotatable safety
line carrier or guide which is driven  so as to provide a substantially
rectilinear load- by the safety line as it pays out, and a brake   40
transmitting path between the control assembly mechanism  which prevents
excessive pay-out        and the attachment point(s). However, depending
speed. The safety line is conventionally in the form  on the weight
distribution of the control assembly of a rope or cable.
with respect to the region thereof at which the Safety anchorages are known
wherein the ro-    spine is connected to the aseembly, it may be tatable
safety line carrier or guide and the brake   45  desirable for a part of
the spine adjacent an attach- mechanism are enclosed and carried by a
casing     ment point to be angled with respect to the remain- whereby the
anchorage can be easily attached to a  ing major part of the spine in order
that the an- fixture (see e.g. UK Patent 1552667, 851981 and    chorage, if
suspended from a fixture by that attach- 1463589, French Patent 71.47446).
The casing pro-  ment point, will hang in an upright position with the
vides a fixed interior surface with which movable  50  axis of rotation of
the safety line carrier or guide brake elements co-operate to provide the
braking   horizontal. resistance required to prevent excessive pay-out
The benefits of using a spine as aforesaid as speed of the cable. The
spatial relationship of the  load-bearing means are increased if the spine
and casing to the interior mechanism is therefore fairly  the brake
mechanism are positionally and function- critical. Moreover the casing must
be strong   55  ally inter-related in accordance with further aspects
enough to sustain the multidirectional forces, which  of the invention as
hereafter described. are imposed on it when the cable is loaded, and
The invention is particularly (although not ex- which are particularly
large in the case of fall-arrest  clusively) concerned with fall-arrest
safety anchor- 2  
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anchorages according to the invention        The benefits of the feature
just described, ac- incorporate a safety line drum and braking means
cording to which a spine plate is used as a brake comprising relatively
rotatable brake components    component is not dependent on the the
presence which are permanently held in contact with each     of the other
feature earlier described, i.e. the ar- other or with (an) intervening
friction ring(s). The   5   rangement of the co-operating clutch elements
so anchorages also incorporate a centrifugal clutch    that they engage
wholly or partly within the thick- which in the event that the unwinding
speed of the  ness of the spine and the present invention in- drum exceeds
a certain value functions automati-    cludes anchorages wherein a spine
plate serves as cally to cause relative rotation of such brake com-  a
brake component as aforesaid, irrespective of ponents. As a result of the
frictional resistance to  10   whether or not the anchorage also
incorporates the such relative rotation, the drum is thereby decel-  said
other feature. In the most advantageous em- erated to rest. Such a brake
mechanism is very      bodiments of the invention the anchorage incor-
reliable and is especially desirable in a fall-arrest  porates both of
those features. The two features safety anchorage for use by personnel. The
forces   combine to give the best results in terms of the which are imposed
on the anchorage when a heavy   15  compactness of the anchorage, its
strengthtweight falling load is arrested are large and if the safety
ratio, and the reliability of its braking system. line drum and brake
mechanism are to be carried        Instead of using a spine plate as a
fixed brake by a spine such as is hereinbefore referred to, their
component, the relatively rotatable brake compo- arrangement in relation to
the spine is an important  nents can be carried by the safety line drum,
the factor influencing the strength of the anchorage in  20  centrifuging
coupling elements of the clutch being relation to its weight.
displaceably carried by one of those brake compo- According to one of the
further aspects of the   nents and the abutments with which such coupling
invention hereinbefore referred to, the invention   elements co-operate
being provided on the spine. provides fall-arrest safety anchorages as
defined in  Such alternative arrangement is however not so claim 2 hereof.
In such anchorages, there in a   25  satisfactory. centrifugal clutch whose
centrifuging coupling ele-     The invention includes an anchorage of de-
ments and co-operating abutments are disposed so    scent control kind
wherein a safety line guide, e.g. that the torque resulting from engagement
of the    a sheave, is connected to a centrifugal brake clutch is generated
at least in part within the thick-  mechanism via an epicyclic gear train
located with- ness of the spine. This feature favours efficient use   30
in an aperture of a spine. The crown gear teeth can of the material of the
spine.                       be formed directly in the spine or a
separately In particularly favoured embodiments of the     fabricated ring
gear can be fitted into the spine invention, the or a spine plate actually
constitutes a  aperture. Such arrangement of the gear train also fixed
brake component. Engagement of the clutch     exploits the potential
benefits of compactness and causes rotation of a rotatable brake component
35  efficient force transmission which are attributable to which is held
under pressure against such spine     the use of a spine as the
load-bearing means. plate or against a friction ring located between
The rotatable safety line carrier or guide of an such brake component and
such spine plate. Suit-    anchorage according to the invention can carry
or able friction braking material may be incorporated  guide, or be
designed for carrying or guiding, a as an integral part of the said brake
component or   40  cable or a safety line of some other form, e.g. a the
spine or each of them  in which case the        chain or a length of
webbing. interposition of one or more separate friction rings    Various
embodiments of the invention, selected is not required.
by way of example, will now be described with The use of a spine plate as a
brake component   reference to the accompanying drawings, in which: as
above referred to affords an important advan-   45  Fig. 1 is a sectional
side elevation of one form tage in terms of brake performance. The plate
can      of safety anchorage according to the invention; promote rapid
dissipation of heat which is fric-       Fig. 2 is a front elevation of
that anchorage; tionally generated on operation of the brake. Con-     Figs
3 to 5 are sectional side elevations of three sequently, risk of distortion
and malfunctioning of    further safety anchorages according to the in- the
brake is reduced and this enables relatively low   50  vention; melting and
lighter weight materials to be used for    Fig. 6 is a sectional side
elevation of a brake the brake components. The temperatures to which
assembly; the materials are raised depends of coure on the       Fig. 7 is
a front elevation of the assembly shown size of the frictioal contact
areas. Preferably the    in Fig. 6; frictional contact zone is between the
spine plate  55  Figs. 8 to 10 are sectional side elevations of and an
outer peripheral margin of the rotatable       three further brake
assemblies; brake component.                                       Fig. 11
is a side sectional elevation of another form of safety anchorage according
to the inven- 
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ing direction when winding in of the cable is not Fig. 12 is a front
elevation of the anchorage   restrained by the worker. Consequently, when
the shown in Fig. 11;                               worker moves nearer the
safety anchorage, the Fig. 13 is a side sectional elevation of another
slack which would otherwise appear in the cable is safety anchorage
according to the invention.  5   automatically taken up. Fig 14 is a side
sectional elevation of an an-      Around the inside of the rib 3 on the
brake disc chorage incorporating a spine which serves as a  2 there is a
series of abutments 16 which are in the fixed clutch component; and
form of ratchet teeth. The brake disc accordingly Figs. 15 and 16 are side
sectional and front    also constitutes a ratchet ring. The cable drum
elevations respectively of an anchorage de-  10  carries coupling elements
17 which are in the form signed for bolting to a fixture.                of
pawls for engaging the ratchet ring. The pawls In the various drawings,
corresponding parts in  are pivotally mounted on pins 18 which are
different figures are denoted by the same reference  screwed into the drum.
The pawls are eccentrically numerals.
mounted on the pins so that when the drum is The anchorage shown in Figs. 1
and 2 com-   15  rotating in the unwinding direction the centrifugal prises
a spine plate 1 having in its top portion an  force on the pawls will tend
to cause leading end aperture 1 a by means of which the plate can be
portions of the pawls to swing outwardly into en- suspended from a fixture.
A brake disc 2 has at    gagement with the ratchet ring. The pawls are one
side thereof an an axially protruding annular rib  biased against such
movements by springs 19 so 3 which intrudes into an aperture in the plate
1,  20  that they retain their inoperative positions during The rib has a
smooth exterior peripheral surface   slow unwinding movements of the drum
such as and make a close sliding fit in the said aperture so  occur during
normal pay-out of cable. If however that the plate 1 serves as a bearing
which supports  the unwinding speed of the drum exceeds a certain the brake
disc for rotation about its central axis. A  value, due for example to the
worker beginning to peripheral margin of the disc 2 forms a radial  25
fall, the pawls swing into engagement with the flange 4 which overlaps a
marginal portion of the  teeth 16 of the ratchet ring and consequently
force plate 1 surrounding Its said aperture. Brake rings  the brake disc 2
to rotate against the frictional 5,6 are located against the opposite faces
of the  resistance imposed by the brake assembly com- flange 4 and these
rings and the flange are held   prising the spine plate, the brake disc 2,
the clamp- firmly together and against the spine plate by a   30  ing ring
7 and the sandwiched brake rings 5,6. This clamping ring 7 which is secured
to the spine plate  frictional resistance causes deceleration of the ca- 1
by bolts 8.                                      ble to zero. As the
stub-shaft 9 rotates with the On the side of the brake disc 2 having the
brake disc 2 and the inner end of the drum re-wind annular rib 3, the disc
has a central spigot 9     spring 15 is attached to that stub shaft, some
of the forming a stub shaft on which a cable drum 10 is  35  tension in
that spring will become released during rotatably mounted. The drum is
retained against    such deceleration of the drum. In consequence axial
displacement away from the spine plate by a  when the load on the cable is
eventually removed, retaining ring 11 which extends over a peripheral  the
cable will not fully retract. The incomplete radial flange on one side wall
of the drum and is  retraction gives an indication that the anchorage
bolted to the spine plate 1. A cable 12 is wound   40  has arrested a fall
and therefore need recertification onto the drum, In this particular
embodiment of the  before being reused. The centrifugal brake mecha-
invention the spine plate and the cable drum and   nism incorporated in the
anchorage is of a type brake assembly which it carries are enclosed in a
well known per se in fall-arrest safety anchorages. casing 13 in the top
portion of which there is an     The spine plate 1 is a fabrication
separate from opening 13a which registers with the aperture la in  4   the
casing of the anchorage. In fact, as will readily the spine plate. In the
bottom of the casing there is  be apparent, the casing is not essential to
the a cable guide 14 through which the cable passes.  function of the
mechanism and could be omitted. In In use, the cable 12 is attached to a
worker's  that case, a cable guide such as 14, if required, safety belt or
harness. Pull forces exerted on the  could be carried by the spine plate.
The spine cable due to normal movements of the worker  so   member is
connected to the control assembly at a cause the drum to rotate so that the
necessary    region within the axial length of that assembly. The further
length of cable is released and it does not  pawls and ratchet ring are
arranged so they co- restrain such movements. Such unwinding motion.
operate within the general plane of the spine. The of the drum takes place
against the action of a    forces imposed on the clutch and brake mecha-
spiral spring 15 which is housed in a recess in the  55  nism in the event
of the clutch becoming engaged drum and is connected at one end to the drum
and   due to fall of a person attached to the cable are 



at the other end to the stub shaft 9. The spring  transmitted along the
spine to the fixture from serves automatically to rotate the drum in the
wind-  which the anchorage is suspended. The use of the 4    7
EP 0 516 798 B1                    8 spine plate 1 as a fixed brake
component has the  so as to clamp the brake rings 39-41 together advantage
that heat generated by friction when the  between the flange of bush and
the spine plate. brake is applied becomes quickly dissipated.      The
brake ring 41 forms part of a centrifugal clutch The anchorage represented
in Fig. 3 differs   and for this purpose has a peripheral series of from
that shown in Figs. 1 and 2 in the following   5   ratchet teeth 41a for
engagement by eccentrically respects: The anchorage has a brake
disc/ratchet  mounted pawls 43.44 which are pivotally mounted ring 22 which
is keyed to a bush 23 which is     on the drum by means of studs 18. If the
unwin- rotatably mounted on a fixed shaft 24. The cable  ding speed of the
drum exceeds a certain value, drum 10 is carried by a bearing ring 25
mounted  the pawls undergo pivotal movement under centri- on that shaft.
The assembly comprising the cable  10  fugal force, against the action of
biasing springs drum, the brake mechanism, the bush 23, the bear-  (not
shown). The longer arms of the pawls swing ing ring 25 and the shaft 24 on
which they are   outwardly whereas their shorter arms swing in- mounted are
carried by a spine comprising a lower  wardly into engagement with the
ratchet teeth 42 of plate 26 and an upper plate 27 which are con-     brake
ring 41. The braking action is therefore simi- nected together by bolts 28.
The upper plate 27   15  lar to that of the brake mechanism of the
fall-arrest has an aperture 27a by means of which the an-    devices shown
in Figs. 1-3. The device has a chorage can be suspended from a fixture. The
casing 46 but this is optional. spine is therefore not quite in one plane,
but it is  In the top of the spine plate 34 there is an substantially so.
like the spine of the anchorage  aperture 34a which facilitates connection
of the according to Figs. 1 and 2, the spine 26,27 of the   20  spine to a
fixture. When the device is in use, its anchorage according to Fig. 3
extends from the    weight and any loading forces imposed thereon via
control assembly to an attachment point (provided  the cable 12 are
transmitted to the fixture along the by aperture 27a) which is located
within the projec-  spine plate. ted axial length occupied by the safety
line drum    Instead of providing an aperture in the spine and the brake
mechanism. A metal strip 30 is  25  plate 34 for forming an attachment
point, an attach- connected to the spine by one of the bolts 28. This  ment
point can be provided by attachment means, strip forms a bracket having a
vertical limb which  e.g. a shackle, connected to the top of such plate.
extends downwardly on the side of the cable drum     The device shown in
Fig 4 is provided with a 10 opposite the spine plate 26. The purpose of the
winch mechanism by means of which a body sus- bracket is to provide a
fixing point for the cor-  30  pended from the cable 12 can be safely
winched responding end of the shaft. The end of tie shaft is  up or down.
The winch mechanism comprises a of a flattened section andprojects through
a slot in  winch handle 48 which is mounted on a square the strip 30 which
therefore prevents the shaft from  section shaft 49. The handle is shown in
an inoper- rotating. The shaft is retained against axial dis-  ative
position which it occupies when the winch placement relative to the drum
and brake assembly  35  mechanism is not required for use. In this inoper-
by pins 31,32. The bracket 30 need not provide    ative position the handle
lies close to the casing more than a balancing support for the shaft 24 and
46. The handle, with its shaft, is held in this de- the parts which it
carries. In use, the weight of  pressed position by a catch (not shown)
against the those parts and the forces imposed on them when   force exerted
by a compression spring 50 located the clutch becomes engaged due to
acceleration of  40  between the handle and a shaft supporting bracket the
drum under the action of a falling load are   51 which is secured to the
spine plate by tie bolts transmitted to the fixture wholly or mainly by the
52. A pinion 53 is secured on the shaft 49. When spine. The anchorage has a
casing 13 but it is not  the handle catch is released the spring 50 dis-
required to have any load-bearing properties.     places the shaft and
handle into an operative posi- Reference is now made to Fig. 4. This Fig
45  tion in which the handle is spaced from the casing shows a fall-arrest
device wherein the cable drum  and the pinion 53 meshes with teeth 55 on
the 10 and brake mechanism are mounted at one side    adjacent flange of
the cable drum 10. The winch of a spine plate 34 and a drum re-wind spring
35 is  mechanism has an associated brake mechanism mounted at the opposite
side of such plate. The  comprising a disc 156 carrying spring-loaded drum
is secured to a shaft 36. The shaft is rotat-  so  pawls, which is mounted
on the square-section able in a flanged bearing bush 37 which extends
shaft 49 with a sliding fit, and a ratchet ring 56. The through the spine
plate. The inner end of the re-  ring 56 has a peripheral flange which is
sand- wind spring is connected to the shaft whereas the  wiched between
friction brake rings. These rings outer end of the spring is connected to
the spine  are clamped against that flange by a clamping ring 



plate by a connector 38. The bearing bush 37   55  57 under pressure
exerted by bolts (not shown) carries friction brake rings 39, 40 and a
brake ring  which connect that ring to the spine plate 34. 41. A clamping
nut 42 is screwed onto the bearing  Within the hub portion 60 of the winch
handle there bush 37 and tightened against the spine plate 34  is a
reversible ratchet device which by means of a 5    9                EP 0
516 798 B1                   10 selector lever can be set for transmitting
rotary  is connected to the spine 65 by bracket 69. A motion to the shaft
49 on either clockwise or anti-  casing 70 is provided but it is not
essential. All the clockwise movement of the winch handle around     other
parts are carried by the spine. the axis of the shaft. Depending on the
setting of   Figs 6-8 show different forms of spine and that selector
lever, rocking motion of the winch   5   brake component assemblies which
can be incor- handle causes step-wise winding or unwinding mo-  porated in
devices according to the invention. Figs tion of the cable drum. Due to the
large mechanical  6 and 7 show an assembly wherein there are two advantage
afforded by the winch mechanism, a      brake discs, 72-73. These discs are
rotatable about person attached to the cable 12 can easily be     the shaft
74 (which will carry a cable drum or raised. If, prior to operation of the
winch, the per-  10  sheave). The brake discs 72, 73 have hub portions son
has sustained a fall, the pawls 43, 44 of the  which make a close running
fit in a hole in the centrifugal clutch will be held in engagement with
spine 75. which has an aperture 75a permitting its the ratchet teeth 42
under the torque imposed on  suspension from a fixture. The peripheral
flanges of the cable drum by the load on the cable, but as   the brake
discs 72, 73 lie on opposite sides of the soon as the winch is operated to
begin raising of  15  spine and are sandwiched between brake ring pairs the
person to a recovery point at a higher level, the  76, 77. The brake discs
and rings are clamped pawls 43, 44 will become retracted out of engage-
together and against the spine by clamping rings ment with the brake ring
41. However, unwinding of  78, 79 which are connected to the spine by bolts
at the cable under the suspended load will be pre-   positions 80 around
indicated in Fig 7. The brake vented by the frictional resistance of the
winch  20  disc 72 is formed with a series of ratchet teeth 81 brake due to
the engagement of the pawls of the  so that it can form part of a
centrifugal clutch pawl-carrying disc 156 with the ratchet ring 56.
functioning in the same way as the toothed brake That ratchet mechanism
allows the rotation of the  ring 41 in the fall-arrest device shown in Fig
4. drum and disc 156 in the cable winding direction to  The assembly shown
in Fig 8 incorporates take place relative to the ratchet ring 56 and the
25  three brake discs 84-86 which are rotatable on winching-up movements of
the cable drum there-    shaft 74. Each of those brake discs has two asso-
fore take place free from any such frictional resis-  ciated friction brake
rings associated therewith in tance of the winch brake. If the winch is
operated  the same way as the brake discs 72 and 73 in Fig to lower the
person to a recovery point at a lower  6. The brake discs are formed with
annular ribs level, the stepwise unwinding motion of the drum   30  and
grooves by means of which they are con- takes place against the combined
resistances of   nected in nested relationship for rotation as a unit. the
cable drum brake and the winch brake. How-    The brake discs and rings are
distributed to op- ever, the load imposed by the suspended person    posite
sides of the spine plate 87 which carries the assists the unwinding motion
and the force which  brake assembly and will also carry a cable drum or has
to be exerted on the winch handle is relatively  35  sheave. The plate has
an aperture 87a so that it small. Fall-arrest devices incorporating a winch
can be suspended from a fixture. A plate 88 is mechanism  with an
associated winch brake as      interposed between the friction brake rings
asso- shown in Fig 4 are the subject of co-pending UK   ciated with discs
85 and 86. The brake element Patent Application No 9023703.3 filed 31
October  assembly is held together under clamping force 1990.
40  exerted by bolts (not shown) which connect clamp- Fig 5 shows a
fall-arrest device in which a   ing rings 89,90 to the spine plate. The
brake disc cable drum, a drum brake a centrifugal clutch     84 has ratchet
teeth 91 so that it can serve as a mechanism and a central shaft are
assembled to a  centrifugal clutch component in the same way as spine in a
manner similar .to the corresponding   disc 72 in Fig 6. parts in Fig 3.
The device shown in Fig 5 differs  45  The assembly shown in Fig 9
comprises a from that shown in Fig 3 only in the following    brake disc 92
whose peripheral flange is disposed respects. The cable drum 62 does not
house a re-  between a pair of brake rings 94. These rings are wind spring.
Automatic re-wind is effected by two  sandwiched between the said flange
and parallel series-connected springs 63, 64 which are dis-    plates 95,96
which together form the spine which posed on the opposite side of the spine
65. The  so  carries the shaft 74, the brake assembly and a spine is formed
by a single plate. The cable drum  cable drum or sheave. The spine plates
have ap- is secured to the shaft 66 which is rotatable in a  ertures
95a,96a to form a suspension loop. They 



bearing formed by the brake disc 22 which forms   are clamped against the
friction rings by threaded part of the centrifugal clutch. The outer end of
fasteners such as 97,98. spiral spring 63 is connected to the shaft 66 by a
55  Another assembly incorporating a twin-plate connecting plate 67 whereas
the inner end of that  spine for carrying the brake assembly and a cable
spring is connected by a core element 68 to the   drum or sheave is shown
in Fig 10. In this assem- inner end of spring 64. The outer end of spring
64  bly a brake disc 102, has ratchet teeth 103 on one 6    11
EP 0 516 798 B1                       12 side and a spigot portion 104 on
the opposite side.  a slow rate which ensures that the person can Two
further brake discs 105, 106 are mounted on   alight on the ground without
risk of injury. The that spigot portion so that the three bake discs are
anchorage will control pay-through of the cable in rotatable as a unit
about the shaft 74. The upper  either direction and when the descent of a
person portion of the spine has apertures 100a,101a and   5   is complete,
another person can descend, attached forms a suspension loop. The spine
plates are    to what was formerly the ascending reach of the located
between the outer brake discs and the    cable. The control assembly can be
provided with middle one so that the assembly is substantially  a casing
125 but that is not essential. In use, load symmetrical with respect to the
planes of those  and braking forces are sustained by the spine and plates.
The friction brake rings, the brake discs and  10  transmitted along the
spine to the fixture to which the spine plates are held clamped together by
the anchorage is attached. threaded fasteners such as 107, 108 which
connect    Fig 13 shows another fall-arrest device accord- opposed clamping
rings 109 and 110.               ing to the invention. In this anchorage, a
cable Figs 11 and 12 show a safety anchorage ac-    drum  128 together with
an associated brake cording to the invention which is of a different type
is  mechanism and centrifugal clutch are disposed on from those shown in
the earlier figures. The an-  one side of a spine plate 129 and a rewind
spring chorage shown in Figs 11 and 12 serves to control  130 is disposed
on the opposite side of that plate. pay-out of a safety line through the
anchorage. The  To that extent the assembly is similar to that in the
anchorage comprises a cable guide in the form of  anchorage shown in Fig 4.
However, in the an- a sheave 112 which is mounted on a plate 112a  20
chorage shown in Fig 13, the ratchet teeth 131 of and is rotatable on shaft
113. A central region of  the centrifugal clutch are formed on the inner
pe- this shaft is formed with a peripheral series of teeth  riphery of a
ring 132. The flange 133 of that ring is forming a sun gear 114 of an
epicyclic gear train.  located within the projected width of those teeth.
This train incorporates three planetary idler gears  Friction brake rings
134, 135 are sandwiched under 115-117 which are mounted on the plate 112a
and   25  pressure between the flange 133 and the fixed which mesh with the
sun gear and with crown gear  brake components, one of which is constituted
by teeth 118 which are formed in a spine plate 119 by  the spine plate 129.
The spine 129, which has a which the whole assembly can be suspended. The
top loop 129a providing an attachment point for plate 119 has an aperture
119a providing an attach-  attachment of the anchorage to a fixture,
directly ment point for attachment to a fixture. On the  30  serves as a
bearing for the shaft 136 which carries opposite side of the epicyclic gear
train from the  the drum 128 and rotates therewith. cable sheave 112, the
shaft 113 carries a brake      The anchorage shown in Fig. 14 has a spine
arm 120 to which brake shoes 121 are connected.  formed by plates 140,141
secured together face to The brake shoes work against a brake drum 122
face. Spine plate 141 supports a fixed shaft 142 on which is secured to the
spine plate. A fixed cable  35  which a safety line drum 143 is rotatably
mounted. guide 123 is secured to the spine plate 119 and   Spine plate 140
forms part of a centrifugal brake serves to guide a cable 124 in its travel
into the  clutch. A brake disc 144 is clamped between brake anchorage and
out again after passage around the  rings 145,146 by a clamping ring 147
which is sheave 112. In use, the anchorage is suspended by  bolted to a
plate 148 forming part of the cable its spine plate, from a fixture. When a
load is  40  drum. The brake disc 144 carries eccentrically applied to one
reach of the cable 124 so as to    mounted pawls 149,150. The drum and
brake disc rotate the sheave 112, the plate 112a and the idler  are mounted
to the spine plate 140 so that the gears 115-117 rotate with the sheave.
The idler   pawls 149,150 are accommodated within an ap- gears bodily
rotate around the shaft 113 and at the  erture in that plate. The plate is
formed with a same time drive the sun gear 114 and therefore the  45
series of teeth 151 around the periphery of that shaft 113 and the brake
arm 120. Rotation of the  aperture. If under an applied load on the cable
the brake arm causes the brake shoes 121 to be        drum unwinding speed
exceeds a certain value, the displaced into contact with the brake drum
122.   pawls 149,150 swing out, against the action of The speed at which
the shaft rotates under the load  biasing springs (not shown) into
engagement with applied to the cable depends on the gear ratio  50  the
teeth 151, so causing the brake disc 144 to be 



between the sun and crown gears of the epicyclic  abruptly arrested.
Rotation of the drum 143 there- train and the braking resistance imposed by
the   upon continues against the frictional resistance im- drum brake. An
anchorage of this form is useful for  posed by the brake rings 145,146.
Rotation of the example as a means by which persons can safely    drum in
the unwinding direction takes place against descend from an elevated
position on a building or  55  biasing force of a spiral spring 152 which
is housed other structure. It can be designed so that under  within the
cable drum. The outer end of this spring the weight of a person attached to
one reach of the  is secured to the drum while its inner end is cable, the
cable pays out through the anchorage at  secured to the shaft 142. The
spine plate 140 has a 7    13                EP 0 516 798 B1
14 top loop 140a which provides an attachment point      rotatable brake
components, for the attachment of the anchorage to a fixture.         means
(5,6; 39, 40; 76, 77; 94, 95; 134, The upper portion of the plate 140 which
forms the    135) for imparting frictional resistance to rela- attachment
loop is inclined with respect to its lower  tive rotation of said
relatively rotatable braking portion so that the attachment point is at a
more   5  components, central position with respect to the projected axial
and clutch means (16,17,22; 41,41a,44; length of the control assembly. In
consequence the    131, 132) which functions automatically to anchorage
hangs in a vertical or more nearly verti-   cause relative rotation of the
relatively rotatable cal orientation when it is suspended from a fixture.
brake components against said frictional resis- Figs 15 and 16 show an
anchorage having a   10    tance means on rapid acceleration of the safe-
spine 155 formed by a plate for rigid attachment to   ty line drum such as
occurs in the event of a a fixture. For this purpose the plate has holes
155a  fall of a person attached to the safety line, for the passage of
securing bolts by which the            and said clutch means including
coupling anchorage can be bolted to a fixture such as F.       elements
(17; 44;) which are displaceably con- The anchorage can be secured in
different orienta-  15  nected to the safety line drum, abutments (16;
tions to suit different circumstances. Thus, the an-  44a; 131;) with which
said coupling elements chorage can be bolted to a vertical fixture surface
move into engagement so as to bring about disposed alongside the anchorage
so that the spine    the relative rotation of the brake components, plate
155 extends cantilever fashion from such            wherein said
safety-line drum  and said fixture. Fig. 15 can be regarded as a plan view
of  20  braking means are carried by the load-bearing the anchorage as thus
installed. As an alternative    spine means, the spine plate can be bolted
to an overhead          characterized in that vertical fixture surface so
that the plate extends        said load-bearing spine means includes at
downwardly therefrom. In a portion of the plate       least one spine plate
(1; 26; 34; 65; 75; 87; 95, other than that at which the holes 155a are
pro-  25  96; 100, 101; 129; 155); vided, it has an aperture 155b so as to
provide an    said spine means serving to transmit load and attachment loop
by which the anchorage can be         braking forces operating on the
safety anchor- suspended, e.g. from a hook or other coupling         age to
said at least one attachment point, element on a fixture. In whichever of
those ways          and wherein said braking means includes the anchorage
is attached to a fixture, the spine   30  at least one rotatable
component(2; 22; 41; 72; provides a rectilinear load-transmitting path be-
84; 92; 102; 132) which is connectable by said tween the control assembly
and the attachment         clutch means to said drum; point or points. Of
course the anchorage (and in-         and said braking means including at
least deed other anchorages according to the invention)     one fixed
component (1,7; 7, 26-27; 34, 37; 65; can if required be suspended from a
crane or other  35  75, 78; 87, 89; 95, 96; 100, 109; 129; 7, 155); lifting
gear instead of being attached to a fixture.      said means imparting
frictional resistance The cable drum and brake mechanism of the an-
to relative rotation frictionally engaging perma- chorage shown in Figs. 15
and 16, and their as-       nently both a said rotatable and a said fixed
sembly to the spine, are similar to those of the      braking component;
anchorage shown in Figs. 1 and 2 and therefore  40        and wherein said
at least one spine plate require no further description. Corresponding
parts   (1; 26; 34; 65; 75; 87; 95, 96; 100, 101; 129; in the different
figures bear the same reference      155) of said load bearing spine means
func- numerals.                                             tions as a said
fixed component of said braking means. Claims
45 2. A safety anchorage according to claim 1, 1. A fall-arrest safety
anchorage including:          wherein said rotatable brake component (72;
load bearing spine means (1; 26-27; 34;        84) is one of a plurality of
rotatable brake 



65;75; 87; 95-96; 100-101; 129; 155), having at    components (72-73;
84-86; 102,105,106) which least one attachment point (la; 26a-27a; 34a;  50
rotate as a unit on engagement of said clutch 65a; 75a; 87a; 95a-96a;
100a-101a; 129a;           means, and wherein a said means (76,77) 155a) by
which it can be attached to a fixture;    which imparts frictional
resistance to rotation of a safety line drum (10, 62, 128) from which
such rotatable brake components is present a safety line can be drawn in
response to a        between each of such rotatable brake compo- pulling
force on that line exerted by a body   55  nents and a fixed brake
component (75; 87,88; attached thereto,
100,101). braking means for arresting rotation of the drum, said braking
means including relatively 8    13                EP 0 516 798 B1
14 top loop 140a which provides an attachment point      rotatable brake
components, for the attachment of the anchorage to a fixture.        means
(5,6; 39, 40; 76, 77; 94, 95; 134, The upper portion of the plate 140 which
forms the     135) for imparting frictional resistance to rela- attachment
loop is inclined with respect to its lower  tive rotation of said
relatively rotatable braking portion so that the attachment point is at a
more   5  components, central position with respect to the projected axial
and clutch means (16,17,22; 41,41a,44; length of the control assembly. In
consequence the    131, 132) which functions automatically to anchorage
hangs in a vertical or more nearly verti-   cause relative rotation of the
relatively rotatable cal orientation when it is suspended from a fixture.
brake components against said frictional resis- Figs 15 and 16 show an
anchorage having a   10    tance means on rapid acceleration of the safe-
spine 155 formed by a plate for rigid attachment to   ty line drum such as
occurs in the event of a a fixture. For this purpose the plate has holes
155a  fall of a person attached to the safety line, for the passage of
securing -bolts by which the           and said clutch means including
coupling anchorage can be bolted to a fixture such as F.       elements
(17; 44;) which are displaceably con- The anchorage can be secured in
different orienta-  15  nected to the safety line drum, abutments (16;
tions to suit different circumstances. Thus, the an-  44a; 131;) with which
said coupling elements chorage can be bolted to a vertical fixture surface
move into engagement so as to bring about disposed alongside the anchorage
so that the spine    the relative rotation of the brake components, plate
155 extends cantilever fashion from such            wherein said
safety-line drum and said fixture. Fig. 15 can be regarded as a plan view
of  20  braking means are carried by the load-bearing the anchorage as thus
installed. As an alternative     spine means, the spine plate can be bolted
to an overhead          characterized in that vertical fixture surface so
that the plate extends        said load-bearing spine means includes at
downwardly therefrom. In a portion of the plate       least one spine plate
(1; 26; 34; 65; 75; 87; 95, other than that at which the holes 155a are
pro-  25  96; 100, 101; 129; 155); vided, it has an aperture 155b so as to
provide an    said spine means serving to transmit load and attachment loop
by which the anchorage can be         braking forces operating on the
safety anchor- suspended, e.g. from a hook or other coupling         age to
said at least one attachment point, element on a fixture. In whichever of
those ways          and wherein said braking means includes the anchorage
is attached to a fixture, the spine   30  at least one rotatable
component(2; 22; 41; 72; provides a rectilinear load-transmitting path be-
84; 92; 102; 132) which is connectable by said tween the control assembly
and the attachment         clutch means to said drum; point or points. Of
course the anchorage (and in-         and said braking means Including at
least deed other anchorages according to the invention)     one fixed
component (1,7; 7, 26-27; 34, 37; 65; can if required be suspended from a
crane or other  35  75, 78; 87, 89; 95, 96; 100, 109; 129; 7, 155); lifting
gear instead of being attached to a fixture.      said means imparting
frictional resistance The cable drum and brake mechanism of the an-
to relative rotation frictionally engaging perma- chorage shown in Figs. 15
and 16, and their as-       nently both a said rotatable and a said fixed
sembly to the spine, are similar to those of the      braking component;
anchorage shown in Figs. 1 and 2 and therefore  40        and wherein said
at least one spine plate require no further description. Corresponding
parts   (1; 26; 34; 65; 75; 87; 95, 96; 100, 101; 129; in the different
figures bear the same reference      155) of said load bearing spine means
func- numerals.                                             tions as a said
fixed component of said braking means. Claims
45 2. A safety anchorage according to claim  1, 



1. A fall-arrest safety anchorage including:          wherein said
rotatable brake component (72; load bearing spine means (1; 26-27; 34;
84) is one of a plurality of rotatable brake 65;75; 87; 95-96; 100-101;
129; 155), having at    components (72-73; 84-86; 102,105,106) which least
one attachment point (1a; 26a-27a; 34a;  50  rotate as a unit on engagement
of said clutch 65a; 75a; 87a; 95a-96a; 100a-101a; 129a;           means,
and wherein a said means (76,77) 155a) by which it can be attached to a
fixture;   which imparts frictional resistance to rotation of a safety line
drum (10, 62, 128) from which    such rotatable brake components is present
a safety line can be drawn in response to a        between each of such
rotatable brake compo- pulling force on that line exerted by a body   55
nents and a fixed brake component (75; 87,88; attached thereto,
100,101). braking means for arresting rotation of the drum, said braking
means including relatively 8    15                EP 0 516 798 B1
16 * C   L  M   S * 3  A fall-arrest safety anchorage according to
relativ drehbaren Bremsbauteile gegen die Rei- claim 1, wherein the
rotatable brake compo-        bungswiderstands-Einrichtung zu bewirken,
nent (2; 22; 102; 132) has a series of abut-          und wobei die
Kupplungseinrichtung Kupp- ments (16, 103, 131) which surrounds and is
lungselemente (17; 44), die beweglich mit der engageable by coupling
elements (17) of the  5    Sicherheitsseil-Trommel verbunden sind, und
clutch means and said frictional resistance        Anschlage (16; 44a; 131)
aufweist, mit denen means is between a said spine plate and an         die
Kupplungselemente bei ihrer Bewegung in outer peripheral margin of said
rotatable brake    Eingriff kommen, so daB die relative Drehung component,
surrounding such series of abut-        der Bremsbauteile hervorgerufen
wird, ments.                                    10          wobei die
Sicherheitsseil-Trommel und die Bremseinrichtung an dem lastaufnehmenden 4.
A safety anchorage according to claim  3,          RUckgrat-Bauteil
gehalten sind, wherein said rotatable brake component (72;
dadurch gekennzeichnet, daB 84) is one of a plurality of rotatable brake
das lastaufnehmende RUckgrat-Bauteil we- components (72-73; 84-86;
102,105,106) which   15  nigstens eine Grundplatte (1; 26; 34; 65; 75;
rotate as a unit on engagement of said clutch      87; 95, 96; 100, 101;
129; 155) aufweist, means, and wherein a said means (76,77)
dieses R~ckgrat-Bauteil dazu dient, Last- which imparts frictional
resistance to rotation of  und Bremskrafte, die auf die Sicherheitsveran-
such rotatable brake components is present         kerung wirken, in den
wenigstens einen Befe- between each of such rotatable brake compo-  20
stigungspunkt einzuleiten, nents and a fixed brake component (75; 87,88;
und wobei die Bremseinrichtung wenig- 100,101).
stens ein drehbares Bautell (2; 22; 41; 72; 84; 92; 102; 132) aufweist, das
durch die Kupp- 5. A safety anchorage according to claim  1,
lungseinrichtung mit der Trommel verbindbar wherein said means imparting
frictional resis-  25  ist, tance (5,6;39-40; 76; 94; 134-135) comprises at
und die Bremseinrichtung wenigstens ein least one friction ring which is
held sandwiched   festes Bauteil (1, 7; 7, 26-27; 34, 37; 65; 75, under
pressure between said relatively rotat-      78; 87, 89; 95, 96; 100, 109;
129; 7, 155) able and fixed brake components.                   aufweist,
30         die Einrichtung zur Erzeugung des Rei- PatentansprUche
bungswiderstands gegen die relative Drehung sowohl mit dem drehbaren als
auch mit dem 1. Fallsicherungsverankerung mit:                     festen
Bremsbauteil in permanentem Reibein- einem lastaufnehmenden
RUckgrat-Bauteil        griff steht, (1; 26-27; 34; 65; 75; 87; 95-96;
100-101; 129;  35   und wobei die wenigstens eine Grundplatte 155) mit
wenigstens einem Befestigungspunkt       (1; 26; 34; 64; 75; 87; 95, 96;
100, 101; 129; (la; 26a-27a; 34a; 65a; 75a; 87a; 95a-96a;         155) des
lastaufnehmenden RFckgrat-Bauteils 100a-101a; 129a; 155a), mit dem es an
einer        das feste Bauteil bzw. eines der festen Bautei- Halterung
angebracht werden kann,                 le der Bremseinrichtung bildet.
einer Sicherheitsseil-Trommel (10, 62,  4o 128), von der ein
Sicherheitsseil abgezogen    2. Sicherheitsverankerung nach Anspruch 1, bei
werden kann, als Reaktion auf eine Zugkraft,       der das drehbare
Bremsbauteil (72; 84) eines die auf das Seil von einem daran befestigen
von mehreren drehbaren Bremsbauteilen (72- 



Kdrper ausgetbt wird,                              73; 84-86; 102, 105,
106) ist, die sich bei einer Bremseinrichtung zum  Blockieren   45
Eingriff der Kupplungseinrichtung als eine Emn- der Drehung der Trommel,
welche Bremsein-          heit drehen, und wobei eine der Einrichtungen
richtung relativ drehbare Bremsbauteile auf-      (76, 77), die der Drehung
dieser drehbaren weist,
Bremsbauteile den Reibungswiderstand entge- einer Einrichtung (5, 6; 39,
40; 76, 77; 94,   gensetzt, zwischen jedem  dieser drehbaren 95; 134, 135)
zur Erzeugung eines Reibungs-  so    Bremsbauteile und einem festen
Bremsbauteil widerstands gegen die relative Drehung der        (75; 87, 88;
100, 101) vorhanden ist. relativ drehbaren Bremsbauteile, und einer
Kupplungseinrichtung (16, 17,     3. Fallsicherungsverankerung nach
Anspruch 1, 22; 41, 41a, 44; 131, 132), die bei schneller      bei der das
drehbare Bremsbauteil (2; 22; 102; Beschleunigung der
Sicherheitsseil-Trommel,  55    132) eine Folge von Anschlagen (16, 103,
131) wie sie im Fall eines Sturzes einer an dam         aufweist, die mit
ihnen mit ihnen in Eingriff Sicherheitsseil befestigten Person auftritt,
auto-  bringbare Kupplungselemente (17) der Kupp- matisch arbeitet, um eine
relative Drehung der    lungseinrichtung umgeben, und die Reibungs- 9    17
EP 0 516 798 B1                    18   |I    Nf ||||| ||     Jill * C   L
M   S widerstands-Einrichtung  sich  zwischen  der      telle qu'elle se
produit dans le cas de la chute Grundplatte bzw. einer der Grundplatten und
d'une personne attach6e au cable de securite, einem auBeren Umfangsrand des
drehbaren               lesdits moyens d'embrayage comprenant Bremsbauteils
befindet, der diese Folge von        des 6l6ments de couplage (17; 44) qui
sont Anschlagen umgibt.                         s       relies, de fagon &
pouvoir 8tre deplaces, au tambour de cable de securite, et des butees 4.
Sicherheitsverankerung nach Anspruch 3, be!        (16; 44a; 131) avec
lesquelles lesdits 6l6ments der das drehbare Bremsbauteil (72; 84) eines
de couplage viennent en prise de maniere a von mehreren drehbaren
Bremsbauteilen (72-         provoquer la rotation relative des pieces de
73; 84-86; 102, 105, 106) ist, die sich bei  10   freinage, Eingriff der
Kupplungseinfichtung als eine Ein-       ledit tambour de caible de
securite et ledit heit drehen, und wobei eine der Einrichtungen      moyen
de freinage 6tant port6s par I'element (76, 77), die der Drehung dieser.
drehbaren        de base porteur, Bremsbauteile den Reibungswiderstand
entge-           caracterise en ce quo gensetzt, zwischen jedem  dieser
drehbaren   15       ledit 6l6ment de base porteur comprend Bremsbauteile
und einem festen Bremsbauteil        au moins une plaque de base (1; 26;
34; 65; (75; 87, 88; 100, 101) vorhanden ist.              75; 87; 95, 96;
100, 101; 129; 155), ledit e16- ment de base servant A transmettre une
char- 5. Sicherheitsverankerung nach Anspruch 1, bei        ge et des
forces de freinage agissant sur I'an- der die Einrichtung zur Erzeugung des
Rei-  20     crage desocurit dudit point de fixation, bungswiderstands (5,
6; 39-40; 76; 94; 134-           et dans lequel ledit moyen de freinage
135) wenigstens einen Reibring aufweist, der       comprend au moins une
piece pouvant etre sandwichartig unter Druck zwischen den relativ     mise
en rotation (2; 22; 41; 72; 84; 92; 102; drehbaren und festen
Bremsbauteilen gehalten       132) qui pout 8tre reliee par ledit moyen
d'em- ist.                                      2s       brayage audit
tambour, ledit moyen de freinage comprenant au Revendicatlons
moins une pibce fixe (1, 7; 7, 26-27; 34, 37; 65; 75, 78; 87, 89; 95, 96;
100, 109; 129; 7, 1. Ancrage de s6curite pour arr~t de chute corn-
155); prenant:                                  30          ledit moyen
communiquant une r6sistance un el6ment de base porteur (1;26-27; 34;
de frottement A la rotation relative etant on 65; 75; 87; 95-96; 100-101;
129; 155) ayant au     prise par friction, de maniere permanente, A la
moins un point de fixation (la; 26a-27a; 34a;     fois avec une piece de
freinage pouvant 8tre 65a; 75a; 87a; 95a-96a; 100a-101a; 129a;
mise en rotation et une piAce de freinage fixe; 155a) par loquel il peut
Otre attache A une   35      et dans loquel au moins la plaque de base
installation fixe;                                 precit6e (1; 26; 34; 65;
75; 87; 95, 96; 100, un tambour de cAble de s6curite (10, 62,       101;
129; 155) dudit element de base porteur 128) A partir duquel un cable de
securite peut     fonctionne comme une piace fixe dudit moyen 8tre tire en
r6ponse a une force de traction       de freinage. exerc6e sur ce cAble par
un corps fixe a celui-  40 



ci,                                            2. Ancrage de securite selon
la revendication 1, un moyen de freinage pour arrbter la rota-     dans
lequel la piece de freinage (72; 84) pou- tion du tambour, ledit moyen de
freinage corn-     vant 8tre mise en rotation est l'une d'une plu- prenant
des pieces de freinage pouvant etre       ralit6 de pibces de freinage
(72-73; 84-86; 102, mises en rotation relative l'une par rapport a   4s
105, 106) pouvant 8tre mises en rotation, qui l'autre,
tournent on bloc lorsque ledit moyen d'em- un moyen (5, 6; 39, 40; 76, 77;
94, 95;        brayage est en prise, et dans lequel un moyen 134, 135) pour
communiquer une resistance          (76, 77) qui communique une resistance
de de frottement A la rotation relative desdites      frottement A la
rotation de ces pieces de frei- pieces de freinage pouvant 8tre mises
relative-  so  nage pouvant Otre mises en rotation se trouve ment en
rotation relative,                         entre chacune de ces piAces de
freinage pou- et de moyen d'embrayage (16, 17, 22; 41,       vant 8tre
mises en rotation et une piece de 41a, 44; 131, 132) qui fonctionnent
automati-     freinage fixe (75; 87, 88; 100, 101). quement pour provoquer
une rotation relative des pieces de freinage pouvant ftre mises en  s5  3.
Ancrage de s6curite pour arret de chute selon rotation relative, a
l'encontre dudit moyen de     la revendication 1, dans loquel la piAce de
resistance de frottement, lors d'une rapide ac-   freinage pouvant ftre
mise en rotation (2; 22; c6l6ration du tambour de cAble de s6curit6,
102; 132) porte une s6rie de but6es (16, 103, 10    19                EP 0
516 798 B1                    20          c      1111111!1 1!1 131) qui
entourent des elements de couplage (17) du moyen d'embrayage et peuvent
venir en prise avec eux, et ledit moyen de r6sistan- ce de frottement so
trouve entre une plaque de base et un bord p~riph6rique exteriour de ladi-
5 to pibce de freinage pouvant atre mise en rotation, entourant cette serie
de butees. 4. Ancrage de s~curit6 selon la revendication 3, dans loquel
ladite piece de freinage pouvant  io Otre mise en rotation (72; 84) est
l'une d'une pluralite de pieces de freinage (72-73; 84-86; 102, 105, 106)
pouvant etre mises on rotation qui tournent en bloc lorsque ledit moyen
d'em- brayage est en prise, et dans lequel un moyen   15 (76, 77) qui
communique une resistance de frottement & la rotation de ces pibces de
frei- nage pouvant etre mises en rotation, so trouve entre chacune de ces
pibces de freinage pou- vant etre mises en rotation et une pibce de   2o
freinage fixe (75; 87, 88; 100, 101). 5. Ancrage de securite selon la
revendication 1, dans lequel ledit moyen communiquant une resistance de
frottement (5, 6; 39-40; 76; 94;  25 134-135) comprend au moins un anneau
de friction qui est maintenu en sandwich par pres- sion entre lesdites
pieces de freinage pouvant etre mises en rotation relative et ladite piece
de freinage fixe.                         30 35 40 45 50 55    


