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An overload detecting assembly comprises a first l[oad bearing member (10) adapted to flex laterally in response to a load to be
monitored, a second load bearing member (11) spaced from the first under normal load conditions and which Is contacted and
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(57) Abrege(suite)/Abstract(continued):
loaded by the first load bearing member (10) when It is loaded beyond a load limit. Preferably, the first load bearing member (10)
has a yield point below the load limit and takes a permanent set once the yield point has been exceeded. A lateral probe (18)
cooperates with the first load bearing member as it moves towards the second load bearing member and In turn deflects an
Indicator member (20) which takes a permanent set when a yield point is exceeded. Ready inspection of the indicator member then
reveals whether or not it has been bent.
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(57) Abstract: Anoverload detecting assembly comprises a first load bearing member (10) adapted to flex laterally in response to a
&\ load to be monitored, a second load bearing member (11) spaced from the first under normal load conditions and which is contacted
and loaded by the first load bearing member (10) when it is loaded beyond a load limit. Preferably, the first load bearing member
(10) has a yield point below the load limit and takes a permanent set once the yield point has been exceeded. A lateral probe (18)
cooperates with the first load bearing member as it moves towards the second load bearing member and in turn deflects an indicator

whether or not it has been bent.

o member (20) which takes a permanent set when a yield point is exceeded. Ready inspection of the indicator member then reveals
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Overload Detection

Technical Field

This invention relates to an overload detecting assembly suitable for use in a load bearing

application such as the landing gear of aircraft to monitor landing loads.

It is known to provide hard landing indicators in aircraft landing gear to support
appropriate maintenance and repair regimes. A landing gear will typically comprse a
shock absorber strut carrying a landing wheel assembly at its lower end and a pair of side
stays connected between the strut and the aircraft fuselage. It 1s appreciated that loading of
the side stays can be taken as an indicator of a hard landing or other adverse operating
conditions. It has therefore been proposed to adapt a load bearing connector pin of a strut

so that it gives an indication if it has experienced overload conditions.

An object of the invention is to provide an improved apparatus for indicating the

occurrence of an overload condition 1n aircraft landing gear.

Disclosure of the Invention

According to the invention an overload detecting assembly comprises a first load bearing
member adapted to be loaded laterally and to flex laterally in response to a load to be
monitored, a second load bearing member orientated relative to the first load bearing
member so as to be spaced therefrom under normal load conditions and to be contacted by
and loaded by the first load bearing meinber when the latter 1s loaded laterally beyond a
load limit, the first load bearing member thereafter transferring additional load to the

second load bearing member.

In one embodiment, the first load bearing member has a yield point set below the load limit
and takes a permanent deflected set once the yield point has been exceeded. The yield
point may occur before the first and second load bearing members engage, or when they

engage.
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In an alternative embodiment of the invention, in which the first load bearing member may
or may not reach a yield point, the assembly includes a load indicator in the form of one or
more lateral probes which each cooperate with the first load bearing member as it moves
towards engagement with the second load bearing member and in turn deflect an indicator
member having a yield point which when exceeded by contact with the lateral probe takes
a permanent set. This can happen either before the load bearing members engage or when
they engage. Simple inspection of the central bore of the second load bearing member then
reveals whether or not the indicator member has been bent, irrespective of whether or not
the first load bearing member has taken a permanent set. However, in yet another
embodiment of the invention, i1f the first load bearing member 1s adapted to take a
permanent set indicative of a yield point, this will be sufficient to hold the indicator

member 1n a set state, and 1t therefore need not have a yield point itself.

Preferably, the first load bearing member comprises a tubular ‘member that receives the
second load bearing member within 1t so that the two members engage via lands at
opposite ends and are spaced apart in a central region to allow flexing of the first load
bearing member relative to the second load bearing member under load. Both load bearing
members may compris.e cylindrical members arranged concentrically. In the alternative
embodiment which includes an indicator member, the indicator member may comprise a
cylindrical member located within the bore of the second load bearing member and
engaged by the lateral probe passing through an aperture in the second load bearing
member. The probe may comprise a pin mounted in said aperture between the first load
bearing member and the indicator member so as to transfer flexing of the first load bearing
member to the indicator member. Clearance may be provided to accommodate small

movements of the pin without causing movement of the indicator member.

Description of the Drawings

The invention will now be described by way of example with reference to the

accompanying drawings:

Figure 1 is a schematic drawing of an aircraft landing gear;
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Figure 2 1s an axial section of a pivot pin according to the invention in its non-loaded

condition;

Figure 3 is an axial section of the pivot pin of Figure 1 in a lightly loaded condition;

Figure 4 1s an axial section of the pivot pin of Figure 1 in a loaded condition that operates

an 1ndicator;

Figure 5 i1s an axial section of the pivot pin in Figure 1 in a more fully loaded condition

than in Figure 4; and

Figure 6 i1s an axial section of the pivot pin in Figure 1 showing it being removed from

engagement within the members which 1t connects together, and

Embodiments of the Invention

Figure 1 shows a landing gear assembly comprising a shock absorber strut 1 pivotally
connected to a landing gear bogie 2 at i1ts lower end and which 1s adapted to be connected
to the fuselage of an aircraft at its upper end so that it can be deployed for landing or
retracted into a storage bay in the fuselage. A pair of side stays 3, 4 are connected between
the outer casing 9 of the strut 1 and the fuselage and serve to stabilise the position of the
strut in operation. In combination, the stays react fore and aft loads and side loads. Each
side stay i1s connected to the casing 9 of the strut via a pivot pin 5 and i1s pivotally
connected to the fuselage at its remote end so as to fold with the landing gear when
deployed or stowed. In operation, the side stays 3, 4 bear loads related to the load applied
to the landing gear assembly and therefore loading of a stay is indicative of landing loads.
The invention provides an overload indicator which is responsive to the load in a side stay:.
This overload indicator is incorporated in the pivot pin 5 connecting the lower end of a side

stay to the casing 9 of the shock absorber strut 1.

Figure 2 shows a pivot pin S incorporating the invention and fitted between a pair of lugs 6
connected to the strut casing 9 and an eye 8 at the lower end of the side stay 3. The pivot
pin comprises an outer cylindrical load bearing member 10 arranged concentrically with an

inner cylindrical load bearing member 11. The two load bearing members engage at
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opposite ends via lands 12 and the mnner load bearing member 11 has a reduced thickness
therebetween in its central region so as to create a separation between the surfaces of the
two load bearing members. The pivot pin 5 is inserted through apertures in the lugs 6 and
the eye 8 of the side stay 3. A radially extending flange 13 formed on one end of the inner
load bearing member 11 abuts the outer side of one lug 6 and a retaining nut 14 engages a
threaded portion 15 of the inner load bearing member 11 at the opposite end from the
flange 13 and abuts an outer side of the second lug 6 so as to secure the pivot pin 1n place.
A pair of L-shaped spacer sleeves or bushes 16, 17 are provided at each end between the
lug 6 and the outer load bearing member 10. The lugs 6 are aligned with the lands 12. A
pair of spacer sleeves or bushes 23 are also provided between the eye 8 of the side stay 3

and the outer load bearing member 10.

The pivot pin 5 also incorporates a pair of sensor pins 18 which are mounted in apertures
19 in the inner load bearing member 11 so as to extend radially on opposite sides of the
centre-line of the pin along the longitudinal axis of the side stay 3. Each pin 18 engages
against the inside of the outer load bearing member 10 and has an overall axial length such
that its inner end does not then extend from the inner end of aperture 19. An annular
indicator 20 in the form of a sleeve (which may be a split sleeve for ease of assembly) 1s
located within a shallow recess 21 in the bore of the inner load bearing member 11 such
that in its non-activated state it lies fully within the recess 21 and is flush with the bore of
the inner load bearing member 11. A small clearance 22 is provided between the ends of
the sensor pin 18 and the indicator sleeve 20 and outer load bearing member 10. In order
that the sensor pins 18 remain aligned with the longitudinal, load bearing axis of the side
stay 3, the inner load bearing member 11 is fixed against rotation by engagement of

location means between the flange 13 and the adjacent lug 6 (not shown).

In operation, as a compression load is applied to the side stay 3, this is applied to the pivot
pin 5 and causes the outer load bearing member 10 to flex, as shown in Figure 3. Under
light load conditions below a yield point, the outer load bearing member does not take a
permanent set when deflected and returns to its normal cylindrical shape once the load 1s
removed by virtue of its resilient material properties. As shown in Figure 3, the extent of
the flexing of the outer load bearing member 1s such as to engage one of the sensor pins 18

and to push it into the aperture 19 to close the clearance 22. At this stage, the sensor pin 18
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may engage the indicator sleeve 20 but does not deflect it. Further deflection of the outer
load bearing member 10 under increased load causes the sensor pin 18 to deflect the
indicator 20 inwardly, but the indicator does not take a permanent set until a yield point
defined by the indicator material is reached. Therefore, if the applied load is reduced, the

indicator 20 returns to its normal position by virtue of its own resilient material properties.

Under overload conditions, once the compression load exceeds an indicator threshold, the
outer load bearing member 10 is deflected to such an extent as to displace the sensor pin 18
and indicator 20 so that one of the yield points of the outer load bearing member 10 or
indicator 20 is exceeded, whereupon the indicator 20 does not return to its normal position
once the load is reduced below the indicator threshold. If the yield point of the outer load
bearing member 10 is exceeded, it takes a permanent set and serves to hold the sensor pin
18 and indicator 20 in the projecting State shown in Figure 4. It therefore does not matter
whether the indicator 20 has exceeded its own yield point itself because 1t 1s not free to
return to its normal position. In an alternative embodiment of the invention, the indicator
20 is arranged to be deflected beyond its yield point when the indicator load 1s exceeded,
and it does not then matter if the outer load bearing member 10 has not exceeded its yield
point and returns to its normal position when the applied load is removed. Therefore, in
each of these embodiments, the indicator 20 is permanently displaced inwardly of the
central bore of the inner load bearing member 11 once the indicator load has been apphed
or exceeded, and this serves as an indication of an overload event for maintenance or
service personnel who are able to check by inspection of the bore of the inner load bearing
member. Inspection may be visual inspection or tactile inspection using for example a

gauge to detect deformation of the indicator 20.

If the compression load applied to the side stay 3 is increased beyond the indicator load,
then the outer load bearing member 10 will continue to flex and will eventually close the
gap with the inner load bearing member 11 to engage the latter, as shown in Figure 5. Any
further increase in load will then be transferred to the inner load bearing member. The
inner load bearing member can be made as strong as required to match the loads for which

the apparatus is designed.
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Whilst the operation of the pivot pin 5 has been described above by reference to a
compression load which operates one of the two aligned sensor pins 18, it will be
appreciated that a tension load applied to the side stay 3 will cause the outer load bearing

member 10 to flex in the opposite direction and operate the other of the two sensor pins 18.

Once the indicator 20 has been operated, the pivot pin 5 will need to be serviced to reset it.
This is done by removing the locating nut 14 and withdrawing the pivot pin 5 from the
assembly, as shown in Figure 6. This illustrates that the provision of the bush 16 adjacent
the flange 13 allows this to be removed with the pivot pin 5 so as to leave an enlarged
opening through which the deflected body of the outer load bearing member 10 can be
withdrawn. The whole pivot pin assembly can then either be replaced or the indicator 20
and outer load bearing pih 10 can be replaced. The latter option may be facilitated in an
alternative embodiment of the invention by arranging that the land 12 adjacent the threaded
portion 15 is formed by a separate concentric sleeve or is formed in the bore of the outer

load bearing member 10.

As shown in the drawings, there are two bushes 16, 17 at each end of the pivot pin 5, but
these may be replaced by a single bush 17 at that end of the pin nearest the threaded

portion 15 without adversely affecting the ability to remove the pin from the apparatus.

Although the embodiment described has the inner load bearing member 11 fixed against
rotation within the lugs 6, in other embodiments of the invention the inner load bearing
member 11 might be free to rotate within the lugs 6 and additional sensor pins 18 provided

so that one of them is always substantially aligned with the direction of the apphed load.
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Claims

1. Anoverload detecting assembly comprising:
a first load bearing member adapted to be loaded laterally and to flex laterally in

response to a load to be monitored,

a second load bearing member orientated relative to the first load bearing member so
as to be spaced therefrom under normal load conditions and to be contacted by and loaded by
the first 1oad bearing member when the latter is loaded laterally beyond a load Iimit, the first
load bearing member thereafter transferring additional load to the second load bearing

member; and
a load indicator in the form of a lateral probe which cooperates with the first load
bearing member as it moves towards engagement with the second load bearing member and 1n

turn deflects an indicator member.

2. An assembly as claimed in claim 1 in which the first load bearing member has a yield
point set below the load limit and takes a permanent deflected set once the yield point has

been exceeded.

3. An assembly as claimed in claim 1 in which the yield point may occur before the first

and second load bearing members engage, or when they engage.

4. An assembly as claimed in claim 1, wherein the first load bearing member is an outer
cylindrical member and the second load bearing member is an inner cylindrical member that

is received at least partially within a bore of the first load beéring member.

5. An assembly as claimed in claim 1 in which the indicator member has a yield point

which when exceeded by contact with the lateral probe takes a permanent set.

6. An assembly as claimed in claim 5 in which the indicator member takes a lateral set

either before the load bearing members engage or when they engage.
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7.  An assembly as claimed in claim 1 in which the indicator member is held in a deflected

position by a lateral probe due to a permanent set of the first load bearing member.

8. An assembly as claimed in claim 1 in which the first load bearing member comprises a

tubular member that receives the second load bearing member within it so that the two
members engage via lands at opposite ends and are spaced apart in a central region between

the lands to allow flexing of the first load bearing member relative to the second load bearing

member under load.

9. An assembly as claimed in claim 8 in which both load bearing members comprise

cylindrical members arranged concentrically.

10. An assembly as claimed in claim 1 in which the indicator member comprises a
cylindrical member located within a bore of the second load bearing member and engaged by
the lateral probe passing through an aperture in the second load bearing member.

11. An assembly as claimed in claim 10 in which the probe comprises a pin mounted 1n
said aperture between the first load bearing member and the indicator member so as to

transfer flexing of the first load bearing member to the indicator member.

12. An assembly as claimed in claim 11 in which a clearance is provided to accommodate

small movements of the pin without causing movement of the indicator member.

13. An assembly as claimed in claim 11 in which multiple probes are provided similar to

said lateral probe and arranged in circumferentially spaced locations around the tubular

member.

14. An assembly as claimed in claim 1 further comprising a radial flange connected to the
second load bearing member and adapted to axially abut a side of one of two components to

be connected together by insertion of the assembled load bearing members into apertures 1n

said two components.
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- 15. An assembly as claimed in claim 14 in which the assembled load bearing members

comprise a pivot pin.

16. An assembly as claimed in claim 1 in a side stay of an aircraft landing gear.

17. An aircraft landing gear comprising an assembly as claimed in claim 1.

18. An aircraft comprising an overload detecting assembly as claimed in claim 1.

19. An assembly as claimed in claim 4, wherein the second load bearing member includes a
reduced thickness section that creates a separation between the first load bearing member and

the second load bearing member in the region of reduced thickness.
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