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57) ABSTRACT 

A method of making a handrail for an escalator or a 
passenger conveyor, which includes the steps of form 
ing a body by moulding successive lengths of rigid 
plastics material onto a continuous reinforcing mate 
rial, and then applying a continuous cover layer over 
the body. The cover layer is flexible. The moulded 
lengths may be spaced apart or abut the next adjacent 
length. Flanges may be formed on the underside of the 
body to define opposed slots parallel to the body, and 
which slots are engageable by guide means to support 
the handrail when in use. 

7 Claims, 8 Drawing Figures 
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1. 

METHOD OF MAKING HANDRAILS 

This invention relates to handrails for escalators, pas 
senger conveyors or the like. 
The invention provides a method of making a hand 

rail for escalators, travolators or the like which method 
comprises moulding successive lengths of rigid plastics 
material (e.g. nylon, polypropylene or the like) on to 
a continuous reinforcing material to form a body for 
the handrail and then applying a continuous cover layer 
of a flexible material (e.g. polyvinyl chloride, vulcanis 
able rubbers, sulphonated polyethylenes, polyurethane, 
polyvinyl chloride nitrile rubber mixtures) to at least 
the part of the body portion to be gripped in use. 
Each length of rigid plastics material may be sepa 

rated from the next adjacent length. 
Alternatively each length of rigid plastics material 

may adjoin the next adjacent length. 
In any of the above methods the reinforcing material 

may comprise strands or cords or other filamentary ma 
terial. 
The cover layer may be of substantially C-shaped 

cross-section, there being interengaging means on the 
cover layer and on the body to attach the cover layer 
to the body. 
The body may be provided with recesses spaced 

apart along the length of the handrail, which recesses 
are engageable with toothed driving means. 
The body may be provided with two co-planar 

flanges extending parallel to and spaced from the un 
derside of the body along the length of the handrail 
which define with the body portion two opposed slots, 
which slots are engageable with guide means when the 
handrail is in use. 
The flanges may be attached to the body portion at 

or adjacent the centre thereof and extend towards the 
longitudinal edges thereof to define two slots in a back 
to-back relationship. 

Alternatively, the flanges may be attached to the 
body portion at or adjacent the longitudinal edges 
thereof and extend towards the centre thereof to define 
two slots the mouths of which face one another. 
The body may be formed with transverse slots ex 

tending part way through its thickness in a direction 
normal to the direction of movement of the handrail to 
permit flexing of the body. 
The longitudinal edges of the cover layer may be 

turned inwardly to provide resilient lips engageable 
with the sides of the body opposed to the side over 
which the major portion of the cover layer lies. 
The invention also provides a handrail for escalators, 

passenger conveyors, or the like whenever made by a 
method according to any of the above described meth 
ods. 
The invention further provides an escalator, passen 

ger conveyor or the like in which a moving handrail is 
retained on a fixed support by interengaging guide 
means which comprises on the handrail two co-planar 
flanges spaced from and attached to the underside of 
the handrail, which flanges together with the underside 
of the handrail define two opposed slots, and on the 
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fixed support two spaced apart rigid strips each of 
which enters one of the slots respectively, the edge of 
each strip remote from the slot being attached to the 
support. 
The following is a description of certain specific em 

bodiments of the invention, given by way of example, 
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2 
reference being made to the accompanying drawings in 
which: 

FIG. 1 is a plan view from above a first embodiment 
of handrail with the cover portion removed; 

FIG. 2 is a section on line 2-2 on FIG. 1, with the 
cover portion included; 

FIG. 3 is a section on line 3-3 on FIG. 1, with the 
cover portion included; 

FIG. 4 is a sectional view on line 4-4 on FIG. 1; 
FIG. 5 is a split cross-sectional view taken at two 

spaced apart locations along the length of a second ex 
ample of handrail; 
FIG. 6 is a plan view of a third example of handrail, 

without a cover fitted; 
FIG. 7 is a sectional view on line 7-7 on FIG. 6; and 
FIG. 8 is an under plan view of a further example of 

handrail, without a cover fitted. 
The handrail shown in FIGS. 1 to 4 comprises a body 

10 and a cover layer 11, the body being made up of a 
plurality of discrete lengths of rigid plastics material, 
each discrete length being moulded on to four spaced 
apart reinforcing cords 12. 
Each cord 12 comprises a length of steel wire having 

its ends joined together to form a continuous loop. Al 
ternatively, the cords 12 may be made of any flexible 
material able to withstand tension, for example, tery 
lene, glass fibres, carbon fibres, or other metals in 
strand or strip form. 
Each discrete length of the body 10 is moulded on to 

the cords 12 by means of an injection moulding process 
using a rigid thermoplastic material, for example, poly 
propylene or nylon. During the injection moulding pro 
cess, the length being moulded is also welded to the 
next adjacent length which was moulded in the preced 
ing injection moulding step. Along the underside of the 
body there is a series of spaced apart recesses 13 dis 
posed along the centre line thereof. Extending out 
wardly from the recesses 13 towards the edges of the 
body are ribs 14 each of which is provided with two 
bosses 15 to strengthen the handrail where the cords 12 
connect with the ribs 14. On the underside of the body, 
there are provided two flanges 16 and 17, spaced from 
and attached to the body adjacent the recesses 13, 
which flanges extend outwardly towards the edges of 
the handrail. The flanges 16 and 17 are engageable 
with guide means which may comprise, for example, 
two spaced apart angle strips each of which is arranged 
with one flange extending perpendicularly downwardly 
from the body portion, the other flange engaging with 
one of the slots respectively defined by the underface 
of the body 10 and the flanges 16 and 17. 
The edges 18, 19 of the body 10 are turned upwardly 

as shown in FIG. 2. Transverse shots 20 are provided 
at intervals along the upturned edges 18 and 19 (FIG. 
3), to permit flexing of the body as it passes around 
curves, (e.g. around driving or idling pulleys). Addi 
tionally, the flanges 16 and 17 are provided with slots 
21 at spaced intervals similarly to permit flexing. 
The handrail is completed by a cover layer 11 which 

is of generally C-shaped section having ribs 22 formed 
along the inner surface thereof, the ends of the cover 
layer being turned inwardly at 23. The cover layer is 
pressed over the body, the ribs 22 bearing on the body 
and the turned inwardly ends 23 engaging the under 
side of the body 10. The cover layer 11 may be made 
of any flexible plastics or rubber material, for example, 
a thermoplastics material, (such as polyvinyl chloride, 
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sulphonated polyethylene), polyurethane, natural vul 
canisable rubber, or polyvinyl chloride nitrile rubber 
mixture. The cover may be coloured or otherwise deco 
rated. The cover may be extruded or moulded and 
made endless by moulding or bonding. It may be made 
of a very resilient material so that it can be stretched 
on and hold itself in place without further assistance. 
Alternatively where necessary it may be bonded on the 
faces of the body with which it mates. 

In the above described example, the discrete lengths 
of the moulded body are welded to one another during 
the injection moulding step by virtue of the heat of the 
moulding process. Alternatively, the discrete lengths 
may be bonded to each other by means of an adhesive 
if the material from which the body is moulded does 
not lend itself to such welding. 
FIG. 5 shows a handrail similar in general construc 

tion to the just-described handrail, but in which only 
two reinforcing cords 25 are employed. The body 26 is 
shaped so that the neutral axis 27 thereof coincides 
with the plane of the reinforcing cords 25, and this also 
conforms to the pitch circle of the toothed driving 
wheel (not shown) for the handrail. In this example, 
flanges 28 and 29 are provided on the underside of the 
body 26, and are moulded with the body and attached 
thereto along the longitudinal edges of the body to pro 
vide two slots 30 and 31 the mouths of which face one 
another. A guide 32 is arranged to engage the slots 
when the handrail is in use. The cover 33 for the hand 
rail fits around the flanges 28 and 29, as well as over the 
upper surface of the body 26 as in the previous exam 
ple. 
FIGS. 6 and 7 show a reinforced body for a handrail, 

the cover therefor not yet fitted. In this example, two 
reinforcing cords 35 and 36 are employed and discrete 
lengths 37 of rigid thermoplastics material are ejection 
moulded on to the cords, the lengths being spaced 
apart from one another. Also, the depth of the tooth 
pockets 38 are increased from the previous described 
examples to give a greater bearing area on the driving 
wheel (not shown). - 
FIG. 8 shows a modification of the handrail of FIGS. 

6 and 7 in which buttresses 39 are moulded on to the 
ends of the discrete lengths 37 during the injection 
moulding step to give continuous support for a handrail 
in an installation in which the guide means and/or sup 
porting means is discontinuous; for example, if the sup 
porting means comprises roller bearings. 

It will be appreciated that handrails such as shown in 
FIGS. 6 to 8, in which the moulded lengths 37 are 
spaced apart, may be used in installations in which the 
handrail has to move around severe radii. Furthermore 
the features of the increased tooth pocket depth and 
the inwardly disposed slots for the guide means may be 
incorporated in any of the described examples. 

In any of the above examples the internal profile of 
the cover is shaped to suit the body to which it is to be 
attached. A soft cushioning material may be incorpo 
rated between the cover and the body. 
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In examples in which wires are employed to reinforce 

the handrail, the ends of the wires may be joined to 
form a continuous loop by means of known crimping 
devices, or by welding, brazing or soldering. Preferably 
the join is incorporated into a length of the body por 
tion during an injection moulding step. 
The final length of rigid plastics material to complete 

an endless loop may be injection moulded in position, 
as with the other lengths, or may be moulded separate 
from the handrail and then welded or bonded in posi 
tion. 

In all of the above examples, the flanges 16, 17, or 
28, 29 may be shaped so as to define, with the under 
side of the body, slots the cross-section of which differ 
from the rectangular shape shown; for example, the 
slots may be curved, or part-circular in section. 
We claim: 
1. A method of making a handrail for passenger con 

veyors which method comprises injection moulding 
successively onto a preformed continuous reinforcing 
member a multiplicity of spaced apart body members 
of rigid plastics material, the body members being 
formed with two coplanar flanges extending parallel to 
and spaced from the underside of the body members 
along the length of the handrail which define with the 
body members two opposed slots, which slots are en 
gageable with guide means when the handrail is in use, 
and then applying to the body members a continuous 
C-shaped cover of flexible material to provide a contin 
uous handrail. 

2. A method as claimed in claim 1, wherein the 
flanges are attached to the body members adjacent the 
center thereof and extend toward the longitudinal 
edges thereof to define two slots in a back-to-back rela 
tionship. 

3. A method as claimed in claim 1, wherein the 
flanges are attached to the body members adjacent the 
longitudinal edges thereof and extend toward the cen 
ter thereof to define two slots the mouths of which face 
one another. 

4. A method as claimed in claim 1, wherein the body 
members are formed with transverse slots extending 
partway through their thickness in a direction normal 
to the direction of movement of the handrail, to permit 
flexing of the body members. 

5. A method as claimed in claim 1, wherein the rein 
forcing member comprises strands, cords or other fila 
mentary material. 

6. A method as claimed in claim 1, wherein inter 
engaging means are provided on the cover layer and on 
the body members to attach the cover layer to the body 
members. 

7. A method as claimed in claim 1, wherein the body 
members are formed with recesses spaced apart along 
the length of the handrail, which recesses are engage 
able with toothed driving means when the handrail is in 
Se. 
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