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A shock absorber comprises a tubular sleeve (46) and a load applying member (45) having a nut (4/7) normally in engagement
with an end of the sleeve (46). Under loading the nut Is drawn Into the sleeve to cause permanent radial deformation of the

sleeve wall thereby absorbing the loading.
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| (57) Abstract

| A shock absorber comprises a tubular sleeve (46) and a load applying member (45) having a nut (47) normally in engage-
ment with an end of the sleeve (46). Under loading the nut is drawn into the sleeve to cause permanent radial deformation of the

| sleeve wall thereby absorbing the loading.
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SHOCK ABSORBING DEVICE

FIELD OF THE INVENTION

This invention relates to a shock absorblng device
particularly, but not exclusively, for use in loa.d attachment
systems in which a load attachment device is movable along an
elongate support or location element, e.g. a wire or a
rod-like member, secured with respect to a fixed support
structure. '

BACKGROUND TO THE INVENTION

GB-A-1,582,201 describes such a load attachment systemn.
'i'he elbngate element, which niay be rigid or flexible, 1s
generally f 1xedly secured at its ends to the support structure
| as well as belng located,  at intermediate locations, with

o respect to the structure., The system includes a load-transfer

or traverss.ng dev:l.ce wh:n.ch is utlllzed to locate the elongate
element at eech lntermedlate location poa.n't or is engaged
. wlth the elongate element to move therealong with the ability
o to traverse the 1ntermeda.ate support po:mts without needing to

S "-"'be detached from the elongate element.

, When a wa.re element 15 utlllzed for the elongate element,
- for example, it 15 usually prov:.ded with end ferrules or
. sleeves swaged thereen, | prov:.ded w::.th :mtegral couplings for

. '-'-boltlng to location £ 1tt1.ngs secured to a fixed structure. In

many appllcatlons where a personnel safety line is concerned

B a ehock absorblng and 1:me tens:.om.ng device, e.g. as

descrlbed in EP«-A-O 212,826, is interposed between the end

o ferrule of the wu'e ang a 1ocatlon fitting to facilitate

- -...1n1tlal installation tensm.onxng of the wire and to absorb

shock leadlng applled to the wire in use.

. . The invention is ‘therefore concerned with providing an
' '1mproved shock absorbing device adapted to control the peak
_fload:mg applled to the attachment means secured to the fixed

-structure.
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The invention provides a shock absorber comprising two
relatively movable parts for connection between an elongate
support or location element and a fixed supporting support for
the elongate element, one of said parts being provided with a
tubular element and the other of said part being provided with
a loading member extending through the tubular, element and
provided with outwardly projecting flange me/a;; which 1is
adapted, under normal loading, to remain located against an
end surface of the tubular element and, under greatly
increased loading, to ke pulled into the tubular element to
cause a radially outward deformation of the wall of the
tubular element thereby acting to absorb such loading.

Preferably at leaSt one of the contacting surfaces on the
flange'meanS'and the internal surface of the tubular element
is provided by a lubricating material.

~ Such flange part may be provided by a nut threadably
“mounted on a section of said loading member. The nut may have
a tapered end section which engages within a smoothly profiled
'internal'end surface of'the tubu1ar element even before any
outward defomatlon thereof.- In other embodiments, the flange
part may 1nclude at 1east one rolling element which engages
'the end surface of the tubular element to cause outward
deformatz.on thereof .under greatly increased loading
 conditions. : ’ |
' . BRIEF DESCRIPTION OF THE DRAWINGS
: Embod:ments of the lnventlon will now be described by way
- of example and with reference to the accompanying drawings, in
'whlc .

JFlgure.l is a dlagrammat1C'p1an view, partly in section,
of a shock absorber according to the invention;

.~ Figure 2 is ‘a similar view of the shock absorber of
Figure 1 showing it partly expanded under a shock loading;

Figure 3 is a similar view to that of Figures 1 and 2 but

showing'thefshock.abSOrber in a fully expanded condition as a

result of shock loading;
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Figures 4A and 4B illustrate respective load/extension
characteristic of a shock absorber according to the invention
under different dynamic loadings;

Figure 5 is a side view of a loading element of a second
embodiment;

Figure 6 is a sectional view on lkine A-A 1n Figure 5;

Figure 7 is an end view of the loadix{g | element of
Figure 5;

Figure 8 is a side view of the second embodiment, partly
in section, to illustrate a loaded condition of the device;

Figure 9 is a view similar to Figure 8 illustrating the
device 1in an unloaded condition;

Figure 10 is a diagrammatic detail in section of an end
portion of another embodiment; and,

Figure 11 is a diagrammatic detail in section of an end
of a further embodiment.

DETAILED DESCRIPTION OF THE DRAWINGS

FiQUres»l —'B‘illustrate a shock absorbing device which,
- for example, could be 1n a safety line system to absorb sudden
 shock loadlngs applled to the safety 1xne in use, to reduce
. the loadlng apph.ed to flxed anchorage points of the 1line.
' ‘I‘he device can also be used in other applications. It 1is
"generally sxmllar'ln formmtO'the shock absorbers~descr1bed in
“ EP~A~O 212 826 and can be used in the appllcatlcns described
thereln..c,l B '

The shock -absorblng device comprises an elongated
generally Uhshaped frame (40) hav1ng a base part (41) and a
.- pa:n.r of arms (42) the free ends of which converge at (43)
formlng a pair of abuttlng flanges (44) which can be secured
either directly to the ends of a safety line in a permanent
fixed safety structure, or to the ends of the connecting link
of the'gripping devices described above for temporary
'inStallations;.The movable element (45) 1s in the form of a
' threaded rod which paSSes through the base (41) of the frame
and extends between the arms (42) thereof. A metal sleeve
( 46) , located between the arms (42), abuts, at one of its
'ends, the base (41) of the frame. The rod (45) is provided
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with a retaining nut (47) and secured in bosition by a lock
nut (48). The retaining nut (47) has a tapered nose portion
which is dimensioned to engage within the opposed end of the
sleeve (46), which has a rounded internal profile to cooperate
smoothly with the tapered nose portion of the nut (47). 1In
other possible embodiments, the hexagenal nut (47) could be
replaced by other types of threaded members haviﬁg engagement
parts for contacting the sleeve wall, e.g. a collar having'
radial lobes which could be provided by ball bearings.

A washer (49) is provided on the rod (45) between a nut
portion (50) thereof and the base portion (41) of the frame.
The purpose of the washer (49) is to indicate when a
predetermined required setting tension is achieved 1in the
safety line installation. This correct setting is indicated

_during installation by the condition of the washer, which is

initially‘ gripped between the nut (50) and the frame, becoming
freely movable. - |
Figure 1 shows the initial condition of the shock

absorber under normal loading conditions. However, when a

shock load is experienced in the safety wire, this causes the
rod (45) to move with 'the' respect of the frame (40) thereby
forc1ng the retalnlng mxt ( 47) into and along the sleeve
member ( 46) As a result of the dlmen51on1ng of these parts,
t.h:.s can only be achleved by a permanent, radially outward

.deforma.tlon of the sleeve as a nut is forced therethrough.
. Flgure 2 shows an 1ntermed;n.ate position of the nut and
| ’Flgure 3 ‘shows the fully extended position in which the nut

engages a resn.llent tubular end stop member (51) provided in

' the sleeve. In this way, the device operates to absorb shock

loads experienced in use in the safety line associated with

| the shock absorber device.

~In the embodiment ‘illustrated in Figures 1 - 3, a dry

| lubrlcant coating is provided on at least one of the

.contactlng surfaces_of_the nut (47) and the internal surface
of the sleeve (46) to ensure a low frictional contact

‘t’herebetwjee’n. This makes it possible to provide a %"flat
response profile" load (F)/extension (X) (or load (F)/time



. B e | . - L L o ey T - . | U L - . . A . v LS . . - - . . . . = L s L o . 7 . "™ " i - L -y r v - ] “- S PRy ¥ 4 "YY< ¥ v g = - . . - - e " 1" Y . - - e - . L eEw Wy, w7 . - - -_— - - . - LIRS -, - oo . . . e
SOV Lo Cor e e L L A o P oz LA E AT R T A A S LWL S LT LRI AT XS AN (T SOTTIRE Bt o R AL TR 3 TPt SR U JERER I Rrter SRR AR, 21 1) IR AP IEE d LA DS A UM AP TET Y S S RS
'F’_ "y.. 2 . . . ] . A, e ey T PR AL T T R v N P v osor o, LIS £ 4 N , " L v.q..&‘.' ’, ~|"v-:"j -’ ,...-:;“J-z. PRIPEPY LI SEEL Y ;J’.. * ’ \-.'h,.;;’ ’;A.{"_'vo,\!‘ die a4 LM ‘:l';l.(:‘ 4 ﬁ',!'., - ‘\-\$f"~!’ £ vy r r,,‘.,y'w3 '....' - f_ .{.r".._.‘_" AN e A rp e ey )“‘!' PRy 3 Ly,

. LD . K . e B s » . . ol 3® . . . . . . e : ) - P e, . - .. . . Jer e ow ot s 0 a0 - . , - -~ - A . A ' L L) o ....‘ . LR 4 . i . @ ‘l.."" PR - s . . N _— . . . : &, ! e .. . ,
‘; 4 .‘,03". . . - . ¢ r 4 s ... / ! -n s ',"", £ - ' . rin T W " . "‘" - . . L :b . '.( ‘l. 4 - ‘.- . N r:'. I !’ Lt ‘ ) .I..\.. !f'*fl' oo .J""‘ S 3 aana o ¢ \\‘. ! ‘..,.l5 WPl S ‘ 1(" \ : : 4 e .
. .)h’- b‘ e, Y . . . . . .. 3 v - ert e oW T ? P ¢ ' St s . AL Srnt T g T e =abifs o T e P N TP AR TR PP M as [ . d

thh . . . i . . . .y . at . A i ; I . . Lo Lo L L . ‘o . Y TN

' L ) :9? Pae e a 23 s @ 8 Py g, i LA
! LT, R 3 . ’ & e
. " . L Vi ¢ 4.‘,".‘1""‘ F -J “ ""\ 'b)"ﬁ..\"-‘" g

WO 93/06384 ’ - PCT/GB92/01744

! 5

21193584

(t)) characteristic, as illustrated in Figures 4A and 4B
showing dynamic test results under different loadings, whereby
energy is absorbed by the device at a controlled and
predetermined manner. The force can then be controlled

predictably by the radial strength of the sleeve and the
g ¢ .
: amount of deformation thereof. Without such a. low friction

, contact, instantaneous excessively high frlctz.onal loadings
: could be applied to ‘the anchorage point of the device which
;.:1 could destroy that anchorage. In this respect, the smooth
contacting surfaces between the nut (47) and the sleeve (46)

PNV S B S

also reduce the pos’sibility of excessively high frictional

loadings belng produced during a shock absorblng operation.
When the sleeve (46) and the nut (47) are made of a

metallic material, at least one of the contacting surfaces
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thereof, e.g. the internal surface of the sleeve (46) 1is
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provided with a surface region incorporating such a dry
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lubriCant. Other possible lubricant coatings include
-molybdenum and graphite.
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Possible methods of providing lubricant between the nut
(47) and the tube (46) 1nclude*

1. Coatlng of the nut (47) or the tube (46) or both
with dry' lubrlcat:x.on such as PTFE graphite or molybdenum

2. Prov:nd:x.ng the tube (46) or the nut (47) with a
sleeve (80) of moulded or extruded lubricating material such
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filled Nylon, as illustrated in Figure 11, with an end cap
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a0 (81) being provided to enclose the end of the assembly.

' 3. Surface impregnation or either a wet or dry
' Jubricant of the nut (47) or the tube (46) which is

: A manufactured from sintered material suitable for such

wwi o 1mpregnatlon.

. 4. quantlty of o0il or grease (82) retained in the nut

and tube assembly within an end cap (81) sealed to the tube
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(46) and an internal sealing member (83) provided within the
tube (46) as shown in Figure 10.
5. Either the nut (47) or the tube (46) is made from a

lubricating material such as PTFE or graphite filled Nylon.
The material could contain reinforcing agents to add strength

such as glass filled PTFE. - ,

Figures 5 - 9 illustrate a second embodimen/thn which the
nut (47), which causes outward deformation of the sleeve (46),
in the first embodiment is replaced by a plurality of balls
(70). In this embodiment the rod (45') is formed with an
annular peripheral reoess (71) in a threaded section (72)
thereof. An annular cage (73) is threaded onto the rod
section (72). The cage (73) has an annular series of windows

(74) which are shaped to retain the balls (70) therein, with

.the balls projecting radially outwardly of the cage (73).

o As seen in Flgure 9, the balls :mltlally engage an end
surface of the sleeve (46). On excess shock loading, the rod

. (45') is pulled further into the sleeve (46) whereby a

progress:.ve, controlled outward deformation of the sleeve
takes place as the balls (70) are forced into the end of the
sleeve (46), as 111ustrated in Flgure 8.

 An advantage of a shock absorber ‘according to the

,;1nvent1.on 1s that 1t glves a permanent visual indication that
~a fall arrest 51tuat1.on ‘has taken place, This would not
nomally occur Wl‘th a dev:x,ce incorporating resilient means,
e. g.' spr:s.ngs, as the energy absorblng means.
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CLAIMS:

1. A shock absorbing device comprising two relatively

movable parts (45,46) for connection between an elongate
support or location element and a fixed supporting support
for the elongate element, wherein one of said parts is
provided by a tubular element (46) and the other of said
part is provided with a loading member (45) which extends
through the tubular element and is provided with outwardly
projecting load applying means (47) which is adapted,
under normal loading, to remain 1located against an
abutment on the tubular element (46) and, under greatly
increased loading, to be pulled into the tubular element
(46) to cause a radially outward deformation of the wall
of the tubular element (46) thereby acting to absorb such
loading, characterised in that 1lubricating material 1is
provided to 1lubricate the contacting surfaces of said
loading means (47) and the tubular element (46).

2. A shock absorbing device according to Claim 1 whereiln
smoothly profiled contacting surfaces are provided on said
load applying means (47) and said end surface of the

tubular element (46).

3. A shock absorbing device according to Claim 1 wherein
at least one of the contacting surfaces on said load
applying means (47) and the tubular element (46) is

provided by a lubricating material.

4. A shock absorbing device according to Claim 1 wherein
a reservoir of lubricating material (80) is provided at an
end portion of the tubular element (46) and the ccintacting
surfaces of the load applying means (47)'and the.tubular

element (46) are disposed in the reservoir (80).

“United Kingdom Patent Office
PCT International Application SUBSTITUTE SHEET
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5. A shock absorbing device according to claim 1 wherein at least one of said
load applying means (47) and said tubular element (46) is metallic and 1s provided

with a surface layer of a lubricating material.

6. A shock absorbing device according to claim 1 wherein said load applying

means is provided by a nut (47) threadably mounted on a section of the loading

member.

7 A shock absorbing device according to claim 6 wherein said nut (47) has a
tapered end section which engages within a smoothly profiled internal end surface

of the tubular element (46), before any outward deformation thereof.

8. A shock absorbing device comprising two relatively moveable parts (45, 46)
for connection between an elongate support or location element and a fixed
supporting support for the elongate element, wherein one of said parts is provided
by a tubular element (46) and the other of said parts is provided with a loading
member (45') which extends through the tubular element and i1s provided with
outwardly projecting load applying means (70) which is adapted, under normal
loading, to remain located against an abutment on the tubular element (46) and,
under greatly increased loading, to be pulled into the tubular element (46) to cause
a permanent radially outward deformation of the wall of the tubular element (46)
thereby acting to absorb such loading, wherein said load applying means includes at
least one rolling element (70) which engages said end surface of said tubular
element (46) to cause outward deformation of the wall thereof under said greatly
increased loading conditions, whereby the energy of the said greatly increased
loading 1s absorbed by the device at a substantially constant rate without

excessively high frictional loadings.
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9. A shock absorbing device according to Claim 8 whereiln
said load applying means comprises an annular series of

rolling elements (70) provided on said loading member
(45"').

10. A shock absorbing device according to Claim 1 or
Claim 8 wherein a resilient end stop (51) for said loading
member, is provided within said tubular element (46).
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