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(54) IMPROVEMENTS IN OR RELATING TO STAIRLIFTS

(57) The invention provides a method of forming a
stairlift rail from individual tubular sections. Juxtaposed
sections are joined using an internal joint, the internal
joint and the tubular sections being provided with com-

plimentary locking surfaces that can be manipulated from
outside the rail to lock the rail sections together. The in-
vention also describes novel joints for drive tangs at-
tached to the tubular rail sections.
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Description

Field of the Invention

[0001] This invention relates to a stairlifts and, in particular, to a method of forming a stairlift rail from multiple tubular
sections, and/or a stairlift rail formed thereby.

Background to the Invention

[0002] A stairlift comprises a rail which in use is attached to a stairway; a carriage which is mounted on the rail for
movement along the rail; and a chair mounted on the carriage on which a user sits while completing his/her journey.
[0003] The rail should fit the contours of the stairway as closely as possible so as to protrude into the stairway to the
least possible extent. However there is an increasing demand for rails to be configured from a selection of standard rail
components, and to be easily disassembled for re-use after an existing installation is no longer required. This means
that the components that form the rail must be capable of being securely fixed together for use; but equally capable of
being disassembled without damage.
[0004] One example of stairlift rail is formed from sections of round tube joined end-to-end. Each section has a flange
or tang extending from the surface of the tube, the tangs of all the rail sections combining and being adapted to provide
a drive surface for a pinion on the output shaft of a motor/gearbox unit mounted within the carriage. It is important that,
when the rail is assembled, the sections of rail remain in the correct relative rotational position so that tangs of juxtaposed
rail sections remain in alignment. Correct alignment of the tangs not only ensures the structural integrity of the rail as a
whole, but is also necessary to maintain ride quality.
[0005] In the past, juxtaposed rail sections of this type have typically been held together by a split tubular internal
spigot that is expanded to frictionally engage the inner surfaces of the tube sections. However, over time and when
subjected to cycles of torque applied as the carriage moves up and down the rail, these frictional joints can loosen.
[0006] It is an object of the present invention to provide a method and/or apparatus for forming a stairlift rail that will
go at least some way to addressing the aforementioned drawbacks; or which will at least provide a novel and useful choice.

Summary of the invention

[0007] In one aspect the invention provides a method of joining together tubular sections of a stairlift rail, said method
including:

forming an first locking surface in each tubular section such that each said locking surface is accessible from within
the tubular section;

mounting an internal joint between juxtaposed tubular sections, wherein each internal joint carries second locking
surfaces complimentary to, and engageable with the first locking surfaces on said juxtaposed tubular sections; and

from a position external to said tubular sections, engaging said first and said second locking surfaces.

[0008] Preferably said method comprises frictionally engaging said internal joint with internal surface parts of said
tubular sections while engaging said first and said second locking surfaces.
[0009] Preferably said internal joint includes a further tubular member, said method comprising engaging said first
and said second locking surfaces in the region of one end of a diameter of said further tubular member and frictionally
engaging said further tubular member with inner surface parts of said tubular sections in the region of the opposite end
of said diameter.
[0010] In a second aspect the invention comprises a stairlift rail formed from a plurality of tubular rail sections wherein:

each tubular section has a first locking surface formed therein such that said first locking surface is accessible from
within the tubular section;

an internal joint is provided between juxtaposed tubular sections, each internal joint carrying second locking surfaces
complimentary to, and engageable with the first locking surfaces on said juxtaposed tubular sections; and

wherein said tubular sections and said internal joint are configured to allow said first and said second locking surfaces
to be engaged from positions external to said tubular sections.
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[0011] Preferably said internal joint is configured to frictionally engage internal surface parts of said tubular sections
when said first and second locking surfaces are engaged,
[0012] Preferably said internal joint includes a further tubular member.
[0013] Preferably said second locking surfaces are displaceable substantially along a diameter of said further tubular
member.
[0014] Preferably said first locking surfaces are defined by one or more holes extending through said tubular members.
[0015] Preferably said second locking surfaces are defined by pins displaceable from said internal joint.
[0016] Preferably each tubular section has a tang extending from the outer surface thereof such that, when said tubular
sections are assembled together, the tangs of juxtaposed sections are aligned.
[0017] Preferably each said tang is aligned with a diameter of the corresponding tubular member.
[0018] Preferably the diameter along which said second locking surfaces are displaced, is arranged at an angle of
between 10° and 40° from the diameter with which said tang is aligned. More preferably said angle is substantially 30°.
[0019] In a third aspect the invention provides method of joining together tubular sections of a stairlift rail wherein each
section of said rail includes a tang projecting from an outer surface thereof, said tang having a plurality of apertures
extending along said tang; and wherein the tangs of juxtaposed sections have overlapping parts, each of said overlapping
parts having a hole there-through such when sections of rail are engaged in juxtaposition the holes are arranged co-
axially to define a bore, said method being characterized in that a pin is inserted into said bore so that a distal end of
said pin projects out beyond said bore; and said distal end is deformed to prevent withdrawal of said pin from said bore.
[0020] Preferably said one of said holes extends from one of said apertures and wherein said method includes gen-
erating a displacement force between said pin and an edge defining part of said aperture to drive said pin into said bore.
[0021] Preferably said method includes inserting a wedge into said one of said apertures between said edge and said
pin, and displacing said wedge so as to drive said pin into said bore.
[0022] Preferably said method includes maintaining said pin in position by means of said wedge while deforming the
distal end of said pin.
[0023] Preferably said method includes using a device provided integrally with said wedge for effecting deformation
of the distal end of said pin.
[0024] In a fourth aspect the invention provides a stairlift rail formed from a plurality of tubular sections joined together,
each section of said rail including a tang projecting from an outer surface thereof, said tang having a plurality of apertures
extending along said tang; wherein the tangs of juxtaposed sections have overlapping parts, each of said overlapping
parts having a hole there-through such when sections of rail are engaged in juxtaposition the holes on said overlapping
are arranged co-axially to define a bore, said rail further including a pin inserted into said bore to join said overlapping
parts together
said rail being characterized in that:

said pin and/or said bore are configured and arranged so that the insertion of said pin into said bore is restrained
to a limit position;

when in said limit position a distal end of said pin projects beyond said bore; and

said distal end is deformed to prevent withdrawal of said pin from said bore.

[0025] Preferably said pin includes a taper.
[0026] Preferably the holes in said overlapping sections differ in diameter.
[0027] Preferably said pin includes an axial socket in said distal end.
[0028] In a fifth aspect the invention provides a stairlift rail formed from a plurality of tubular sections joined together
wherein each of said sections has a tang extending from the outer surface thereof such that when the sections are
combined, said tangs combine to provide a drive surface extending along said rail, wherein said sections are joined
together using an internal joint as set forth above and wherein said tangs are connected as set forth above.
[0029] Many variations in the way the present invention can be performed will present themselves to those skilled in
the art. The description which follows is intended as an illustration only of one means of performing the invention and
the lack of description of variants or equivalents should not be regarded as limiting. Wherever possible, a description of
a specific element should be deemed to include any and all equivalents thereof whether in existence now or in the future.

Brief Description of the Drawings

[0030] The various aspects of the invention will now be described with reference to the accompanying drawings in which:

Figure 1: shows an isometric view of an internal joint forming part of a stairlift rail according to the invention;
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Figure 2: shows a sectional view of the joint shown in Figure 1;

Figure 3: shows a part-sectional view of the internal joint shown in Figures 1 & 2 inserted between two
juxtaposed tubular rail sections;

Figure 4: shows an end view of that which is shown in Figure 3;

Figure 5: shows an end view of a tubular rail section illustrating one form of tang connection;

Figure 6: shows a side view of a joint between juxtaposed rail sections illustrating the tang connection
from a different angle;

Figure 7: shows a view from underneath of that which is shown in Figure 6;

Figure 8: shows a side view of a first tang part, partly in section, incorporated in a rail joint according to
an aspect of the invention;

Figure 9: shows, in reverse and also partly in section, a second tang part for overlapping engagement
with the first tang part shown in Figure 8;

Figure 10: shows, in an enlarged scale and partly in section, a pin for connecting the tang parts shown in
Figures 8 & 9;

Figures 11A to 11C: show a sequence of sectional views of the pin shown in Figure 10 being engaged with the
overlapped tang parts shown in Figures 8 & 9;

Figure 12: shows in a larger scale the area circled in Figure 11C; and

Figure 13: shows an isometric view, from below, of a completed joint formed by a combination of the com-
ponents shown in Figures 8 to 10.

Detailed Description of Working Embodiment

[0031] The invention provides a method of forming a rail for a stairlift and/or a stairlift rail formed according to the
method. In the conventional manner the stairlift includes a carriage (not shown) which, in use, is driven along the rail by
a motor and gear box unit mounted within the carriage. Typically a drive pinion is mounted on the output shaft of the
gearbox, the assembly being configured so that the pinion engages a drive surface on the rail.
[0032] The method disclosed herein has been devised, in particular, to provide a means of forming a stairlift rail from
pre-configured tubular rail sections that are assembled together, at an installation site. In Figure 3 of the attached
drawings two juxtaposed tubular rail sections 10 & 11 are depicted which meet at joint axis 12. It will be appreciated,
however, that the method and apparatus described for joining the sections 10 & 11 together can be applied to the joining
of other rail sections along the entire length of the rail.
[0033] The tubular sections 10 and 11 are preferably formed from round-sectioned steel tube and, as shown, each
section has a drive flange or tang 13 extending from the outer surface thereof. The tang 13 is planar in form and
conveniently aligned along an extension of a diameter of the section to which it is attached. When the tubular sections
are all assembled together to form a complete or finished rail, the tang of each section is aligned with the tangs of the
sections on both sides thereof. In this way a continuous drive surface is provided along the length of the rail.
[0034] The tangs 13 are conveniently formed from steel plate that is preferably welded to the exterior of the tubular
sections. Windows or apertures 14 are formed in the tangs to provide drive surfaces for the rail the windows 14, in use,
receiving the teeth of the drive pinion (not shown).
[0035] The tubular rail sections 10 & 11 are held together, and in alignment, by an internal joint 15 shown in detail in
Figures 1 & 2. In the form shown the internal joint comprises a length of tube 16 that is sized to fit concentrically and
snuggly within the tubular sections
10 & 11. The tubular sections 10 & 11, and the internal joint 15, are provided with co-operating first and second locking
surfaces respectively such that, with the tubular rail sections 10 & 11 in the correct rotational alignment and abutted in
juxtaposition along joint axis 12, and the internal joint 15 correctly positioned, the first and second locking surfaces can
be brought into engagement to lock the sections 10 & 11 together. When so locked together, both axial displacement
and relative rotation between the tubular rail sections is positively prevented.
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[0036] The first locking surfaces are, in the form shown, provided by holes 17 extending through the walls defining
the tubular rail sections 10 & 11. The second locking surfaces are provided by pins 18 mounted within the internal joint,
the pins 18 being engageable within the holes 17 to lock the tubular rail sections together.
[0037] As can best be seen from Figure 2, the pins 18 are mounted on joint bar 19, the joint bar 19 being held in
position within the joint by clamping screws 20 which pass through the wall of the tube 16 and screw into the bar 19. In
addition to mounting the pins 18 the bar 19 includes clamping pads 21 that surround the pins 18 and are aligned with
slots 22 formed in the wall of the tube 16. Thus, as the clamping screws 20 are tightened, the pads 21 are drawn through
the slots 22 causing the pins 18 to project out beyond the surface of the joint 15.
[0038] It will be seen from Figure 4 that the joint bar 19 is mounted for displacement along a diameter of the joint tube
16 and, given that the joint tube 16 is concentric with the tubular rail sections 10 & 11, is also mounted along a diameter
of the rail sections. The holes 17 defining the first locking surfaces are preferably formed in the sections 10 & 11 so that,
when the first and second locking surfaces are engaged, the diameter along which the joint bar 19 lies - indicated by
section Y-Y- is rotationally offset from the axis on which the tang 13 lies - indicated by section X-X in Figure 4, by angle
α. Angle α preferably lies in the range 10-40° and more preferably is about 26°. This arrangement provides a good
compromise between providing access to an installer whilst minimizing the visual impact of the components forming the
joint. Further, when the clamping screws are tightened, the rail sections 10 & 11 may be deformed to some extent. By
arranging any deformation along axis Y-Y, the carriage rollers can readily accommodate this deformation.
[0039] It will be appreciated that access holes 23 must be provided through the tubular rail sections to allow access
to the clamping screws 20 from positions external to the rail sections. It will be further appreciated that, in order to
assemble the internal joint 15 within the rail sections, the outer clamping screws must first be removed from the joint
and then passed though the holes 23 once the tubular rail sections have been brought into abutting juxtaposition.
[0040] Whilst a single clamping screw 20 could be provided at the centre-line of the internal joint 15, we have found
that the provision of three clamping screws 20 allows a more even loading to be applied to the joint. This is important
because, as the screws 20 are tightened to draw the pins 18 into engagement with the holes 17, the clamping pads 21
are brought into contact with the interior walls of the tubular sections 10 & 11. Further tightening of the screws 20 then
causes the tube 16 to be locked against the tubular rail sections 10 & 11, particularly that part of the tube 16 at the
opposite end of the diameter, indicated by region A in Figure 4. This provides frictional engagement between the joint
and the rail sections which supplements the resistance to relative rotation provided by the engagement of pins 18 in
holes 17.
[0041] In addition to the internal joint 15 described above, juxtaposed tangs are also preferably joined in a manner
that will maintain alignment of the tang sections yet allow the rail sections to disassembled at a later date, if necessary.
[0042] In the form shown in Figure 3 the tangs of juxtaposed rail sections are configured in a manner so that parts
thereof overlap. A pin is then inserted into aligned holes in the overlapping tang parts to join the tangs together. A
particular embodiment of this arrangement is described in greater detail below.
[0043] An alternative is shown in Figures 5 -7. In this embodiment juxtaposed tang edges are provided with aligned
slots 26 into which a plate 27 is inserted. The ends 28 of the plate are pre-formed at an angle to the centre, or are folded
over to maintain the plate in position.
[0044] Referring now to Figures 8 - 13, adjacent tang sections may be formed to overlap, such tang sections comprising
an upper tang part 30 as shown in Figure 8 and a lower tang part 31 as shown in Figure 9. Upon assembly, as two rail
sections are brought into juxtaposition, an upper tang part is overlapped and combined with a lower tang part to form
the joint shown in Figures 3 & 13. It will be noted that the overlapping joint lies beneath an aperture 14 in the tang.
[0045] The upper tang part 30 includes a hole 32 projecting there-through, the axis of hole 32 being substantially
perpendicular to the axis of the tubular section to which the tang part is fixed. Similarly the lower tang part includes a
hole 33 there-through, the axis of which is arranged substantially perpendicular to the axis of the tubular section to which
the respective tang part is fixed. Thus, as the two tang parts are brought into overlapping engagement, the holes 32 &
33 become co-axial and combine to form a bore 34. It will be seen that the bore 34 extends downwardly from an aperture
14 in the tang and is sized to receive a joint pin 35 to complete the joint. A feature of the holes 32 and 33 is that the
diameter of hole 32 is larger than that of hole 33. By way of example, the hole 32 may be 4.2 mm in diameter whilst the
hole 33 may be 4.0 mm in diameter. Thus the bore 34 effectively tapers.
[0046] As shown in Figure 10, the joint pin 35 has a lower section 36 of uniform cross section and an upper section
37 which tapers inwardly to the lower section 36. The distal end of the lower section is formed with an axial socket 38.
The pin 35 is sized to be an interference fit within the bore 34, the combination of the reduced diameter of lower hole
33 and the tapered upper section of the pin 35 serving to limit the insertion of the pin 35 into the bore 34.
[0047] Turning now to Figures 11A - 11c, in order to positively drive the joint pin 35 into the bore 34, tool 40 is preferably
employed. Such a tool has the advantage that significant axial force can be applied to the pin in a very confined space.
In the form shown, the tool 40 includes a wedge section 41, a base 42, and a deforming device 43.
[0048] To start the pin insertion sequence, the distal end of pin 35 is offered up to the upper entrance of hole 32.
Because the lower section 36 of the pin is smaller in diameter than the diameter of hole 32, the pin can be partially
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inserted into the bore 34. As the wedge section 41 is introduced into the aperture 14 from which the bore 34 extends,
the lower surface 45 of the wedge section contacts the upper end of the pin 35 whilst the upper surface 46 of the wedge
section contacts the edge 47 of the aperture that is opposite to the edge containing bore 34. Thereafter, as the tool 40
is displaced in the direction of arrow 48, the expanding taper of the wedge section 41 causes the pin 35 to be driven
into the bore 34 and, thereby, causes the tapered section 35 of the pin to be driven downwardly against the reducing
diameter of the bore 34.
[0049] The displacement of tool 40 in the direction of arrow 48 is continued until, as shown in Figure 11C, abutment
surface 49 on the tool contacts the surface of tang 13. The tool 40 is configured so that, when this position is reached,
the pin 35 is fully displaced into a limit position in bore 34, the distal end of the pin projects below the lower edge of the
tang, and the deforming device 43 is positioned adjacent to the projecting part of the pin 35.
[0050] In the form shown, the deforming device comprises a screw having a distal end 50 shaped to locate within
socket 38 provided in the end of the pin. As illustrated in Figure 12, as the screw 43 is would upwardly, the end 50
engages within the socket 38 and deforms the end of the pin outwardly. The end of the pin 35, following deformation,
is shown in Figure 13. When so deformed the pin 35 is restrained against removal from the bore 34 yet, if the rail is to
be disassembled, a suitable tool can be readily located within the end of the pin to effect removal.
[0051] Thus the invention provides a method of joining tubular stairlift rail components together that provides positive
anchoring against relative rotation between juxtaposed sections, confines the joint components completely within the
rail yet allows the rail to be readily formed and disassembled as required.

Claims

1. A method of joining together tubular sections of a stairlift rail wherein each section of said rail includes a tang
projecting from an outer surface thereof, said tang having a plurality of apertures extending along said tang; and
wherein the tangs of juxtaposed sections have overlapping parts, each of said overlapping parts having a hole there-
through such when sections of rail are engaged in juxtaposition the holes are arranged co-axially to define a bore,
said method being characterized in that
a pin is inserted into said bore so that a distal end of said pin projects out beyond said bore; and
said distal end is deformed to prevent withdrawal of said pin from said bore.

2. A method as claimed in claim 1 wherein said one of said holes extends from one of said apertures and wherein said
method includes generating a displacement force between said pin and an edge defining part of said aperture to
drive said pin into said bore.

3. A method as claimed in claim 2 including inserting a wedge into said one of said apertures between said edge and
said pin, and displacing said wedge so as to drive said pin into said bore.

4. A method as claimed in claim 3 including maintaining said pin in position by means of said wedge while deforming
the distal end of said pin.

5. A method as claimed in claim 3 or claim 4 including using a device provided integrally with said wedge for effecting
deformation of the distal end of said pin.

6. A stairlift rail formed from a plurality of tubular sections joined together, each section of said rail including a tang
projecting from an outer surface thereof, said tang having a plurality of apertures extending along said tang; wherein
the tangs of juxtaposed sections have overlapping parts, each of said overlapping parts having a hole there-through
such when sections of rail are engaged in juxtaposition the holes on said overlapping are arranged co-axially to
define a bore, said rail further including a pin inserted into said bore to join said overlapping parts together
said rail being characterized in that:

said pin and/or said bore are configured and arranged so that the insertion of said pin into said bore is restrained
to a limit position;
when in said limit position a distal end of said pin projects beyond said bore; and
said distal end is deformed to prevent withdrawal of said pin from said bore.

7. A stairlift rail as claimed in claim 6 wherein said pin includes a taper.

8. A stairlift rail as claimed in claim 6 or claim 7 wherein the holes in said overlapping sections differ in diameter.
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9. A stairlift rail as claimed in any one of claims 6 to 8 wherein said pin includes an axial socket in said distal end.

10. A stairlift rail formed from a plurality of tubular sections joined together wherein each of said sections has a tang
extending from the outer surface thereof such that when the sections are combined, said tangs combine to provide
a drive surface extending along said rail, wherein said sections are joined together using an internal joint carrying
second locking surfaces complimentary to, and engageable with the first locking surfaces on said juxtaposed tubular
sections and wherein said tangs are connected as set forth in any one of claims 6 to 9.
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