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HITACHI, LTD., a 'Corpora-  by the rail support girders, while the guide'
tion organised under the laws of Japan, of  rails for the plurality of
endless steps in 5-1, 1-chome, Marunouchi, Chiyoda-ku,  their trip from the
passenger alighting area Tokyo, Japan, do hereby declare the in- to the
passenger boarding area are sup- 5 vention, for which we pray that a patent
ported by the rail support blocks.        55 - may be granted to us, and
the method by    A plurality of guide rollers for the hand- which it is to
be performed, to be particu-  rails are mounted on guide roller support
larly described in and by the following' blocks rigidly secured to the
auxiliary statement:-                               members of the framed
structures for guid- 10   This invention relates to a personnel  ing the
movement of the handrails during  60 conveyor, such as an escalator, which
has a  their trip from the passenger alighting area framework including
framed structures of  to the passenger boarding area. The lower a
construction  which  supports thereon  main members of the framed
structures on guide members for handrails.              both sides of the
endless steps are connec- 15   Generally, in an escalator which is a  ted
together and fixed by connecting mem- 65 typical personnel conveyor, a
plurality of  bers which have secured thereto an oil steps linked as an
endless chain arranged  receiver for receiving lubricating oil for between
a pair of balustrades are driven by' chains of the steps and the rails 'and
dust, upper drive means and lower drive means  etc. carried by passengers.
20 to move  on guide rails for their trip from  The framework of the
aforementioned  70 a passenger boarding area of the escalator  construction
of an escalator of 'the prior to a passenger alighting area thereof and
art consists of framed structures each of on separate guide rails for their
trip from   which is of a truss type and comprises an the passenger
alighting area to the passen-  upper main member, a lower main member 25
ger boarding area. A pair of handrails are  and auxiliary members joined by
welding. 75 each guided by a guide member on one of  Stated differently,
each framed structure the balustrades in their trip from the pas-  consists
of independent members, and the senger boarding area to  the 'passenger-
number of these members is very large. alighting area and by a plurality of
guide  Moreover, the auxiliary members generally 30  rollers in their trip
from  the passenger  differ from one another in length depending  80
alighting area to the passenger boarding on the positions in which they are
located, area, so that the endless handrails move in  such as upper or
lower area, horizontal the same direction and at the same speed  passenger
boarding and alighting areas and as the plurality of endless steps.      an
intermediate inclined area of the escala- 35   An escalator of this type of
the prior art  tor, and the forces exerted on the auxiliary  85 comprises a
framework of a truss type and  members differ greatly from those exerted
includes a framed structure located in each' on the main members.
Therefore, the of the balustrades and having an upper  framework of the
escalator of the prior art main member, a lower main member and  has some
disadvantages. Members of dif- 40 auxiliary members for supporting the
upper  ferent lengths and different types are' re- 90 and lower main
members in vertically  quired for each framed structure of the' spaced
parallel relation.  Rail support  truss type and the framed structure
itself girders for interconnecting the auxiliary  becomes complex in
construction.  Inas- members on both sides of the plurality of  much as
independent members are joined 45 steps and projecting rail support blocks
are  by welding to constitute each framed struc- 95 rigidly secured to the
auxiliary members  ture, it is essential to eliminate errors in of the
framed structures. The guide rails  assembling and dimensions of the framed
for the plurality of endless steps in their  structures. Thus it requires a
lot of labor trip from the passenger boarding area to  and time to select
suitable members, handle 50  the passenger alighting  area are supported
the selected members and assemble the 100    2
1567,800                                      2 same. Also, the support
girders and the  inwardly of each framed structure. Thus, 



support blocks are all independent mem- there are disadvantages in that
difficulties bers and joined to the auxiliary members  are encountered in
mounting the guide by welding. Thus they also have the same  rollers
accurately and hence a smooth .5 disadvantages 'as are referred to herein-
movement of the handrails is prevented.   70 above.
The description set forth hereinabove has The framework of an escalator is
re-  been confined to an escalator as a typical quired to have sufficiently
high strength to  personnel conveyor. However, other types support the
heavy weight of the load of of personnel conveyor, such as electrically 10
passengers, steps, handrails, balustrades in- operated passengerway, also
have the afore- 75 cluding guide members for Ahe. handrails, mentioned
disadvantages         . - and exterior decoration. Also, it is neces-   As
another example of the prior art U.S. sary to minimize the total depth and
total Patent No. 2,039,994 may be cited as a re- width of an escalator in
order that no more  ference. In this patent, a framed structure 15 space
than is necessary will be occupied by  includes a carrier beam  extending
longi- 80 the escalator in a building in  which it is tudinally of an
escalator  on either side installed.  In, order to minimize the total
thereof  and supporting uprights which. depth and total width of the
escalator and  mount rails for the steps. yet to impart to the framework
sufficiently   Some disadvantages are also associated high strength to
support the aforesaid heavy  with this contruction. Each beam would 85
weight, it is necessary to minimize the. independently be subjected to
torsional de- clearane between the endless steps and the  formation, and
when the load of passengers oil receiver, to increase the spacing between
is lop-sided, the load would be supported by the upper and lower main
members, and to  the beam of one side. Since each beam 25 increase the
rigidity of the truss structures  has a very small height, the formed
struc- 90 as a whole. Accordingly, the handrails are  tare lacks torsional
rigidity, and it. would disposed inwardly of the upper main mem-  be
impossible to bear the total load of the bers or auxiliary members during
their trip  escalator as a whole. by the beams of a. from the passenger
alighting area to the  small size which are used in this patent. 30
passenger boarding area. Also, since it is.   This invention has as an
objeet the pro- 95 necessary to reduce the overall width of the  vision of
a personnel conveyor which ob- escalator as. aforementioned, it is not pos-
viates the aforementioned disadvantages of sible to provide an upper
surface of a large  the prior art, and which is simple in con- area to each
of the upper main members, struction and yet high in strength. 35 with the
result that it is impossible to secure    According to the present
invention there 100 in a stable manner to the upper main  is provided a
personnel conveyor having a members struts for supporting the guide
framework including framed structures of members for the handrails. This
makes it a construction which supports thereon guide necessary to secure a
reinforcing member members for handrails, comprising: aplura- 40 of a large
area widthwise of the escalator lity of steps linked as an endless chain
and 105 to the inner side of each upper main mem- each having wheels
mounted on both ends ber so as to hold in place the handrail guide
thereof; a plurality of guide rails for guiding member supporting struts by
utilizing a  said wheels of said plurality of steps; a pair surface of a
large width made up of sur- of balustrades located respectively on both. 45
faces of each upper main member and each  sides of said plurality of steps
in adjacent 110 reinforcing member, so that it is possible  relationship
thereto;- a pair of  guide men-i to bear a load applied to the handrail
guide  bers each mounted adjacent to one of said member supporting struts
in a direction  pair of balustrades, each said guide member crosswise of
the escalator when one of the  having an upper end of  said balustrade 50
handrails is pushed by passengers.  The  connected to the underside of the
guide 115 use of the reinforcing members referred to  member in a position
near said plurality of hereinabove has a disadvantage in that the  steps; a
pair of endless handrails each positions in which they. are secured and
guided by one of said guide members for their-shapes should be varied
depending on  movement in the same direction and at the 55 the: style of
the escalator or whether the  same speed as said plurality of steps; a pair
120 handrail guide members are supported by  of main frame members each in
the form the struts or by glass panes. without using  of a beam located on-
either side of said struts.                            plurality of steps,
each of said pair of main In regard to the handrail guide rollers, it frame
members being disposed below one 60 is necessary that- such rollers not
only sup- of said pair of balustrades as an entity 125 port the handrails-
but also nermit the hand- separate from  said balustrade and consisting
rails to move smoothly without moving in. of a horizontal upper. edge
portion includ- zigzag movement. In the escalator of the  ing a horizontal
surface, a horizonta lower prior art referred to above, however, the  edge
portion including a horizontal sur 65 guide rails are mounted in a narrow
space face and a portion interposed between said 130 



3                                       1,567,800
3 upper and lower horizontal edge portions  structures located in the,
balustrades. I on and formed integrally therewith; upper and  both sides of
the endless steps 2 are sym- lower connecting. members interconnecting
metrical, only a right half portion thereof is said upper horizontal edge
portions of said  shown and a left half portion thereof is S plurality of
main frame members on both  omitted.                                   70
sides of the plurality of steps and said lower   In Fig. 2, there is
provided in the balu- horizontal edge portions thereof respec- strade 1 a
main frame member 14 consist- tively; a plurality of struts each rigidly
ing of an upper edge portion 11, a lower secured at an upper end thereof to
the  edge portion 12, and a vertical portion 13 10 underside of one of said
pair of. guide mem- interposed between the upper and lower 75 bers in a
position remote from the position  edge portions 11 and 12 which
interconnets in which one of said pair of balustrades is  the same. The
main frame member 14 is connected to  said guide member and at a  in. the
form  of a beam  made of a steel lower end thereof to the horizontal upper.
material of a shape of a letter I, for. ex- 15 edge portion of a respective
said main  ample.  Cross girders  15  are  rigidly 80 *   frame member.
secured at opposite ends thereof  to the There may be provided a framework
in-  upper edge portions 11, 11 of the main cluding beams of a steel
material in the  frame members 14, 14 located on both form of a letter I or
having other shape, sides of the endless steps 2, while a con- 20 and each
of such beams has rigidly secured  necting member or oil receiver 16
serving  85 to its upper edge portion struts which sup-  concurrently as a
reinforcing member is port a guide member for an endless hand- secured at
opposite ends thereof to the rail.                                    lower
edge portions 12, 12 of the main Embodiments of the present invention
frame members 14, 14. These parts con- 25 will now be described by way of
example  stitute a framework of a box shape. Each  90 with reference to the
accompanying draw-  of the cross girders 15 has secured to its ings, in
which:                          upper surface the guide rails 5 and 6 for
Fig. 1 is a schematic side view of an  guiding the endless steps 2 in their
travel escalator comprising one embodiment of  from the passenger boarding
area to the 30 the invention;                            passenger
alighting area, and has secured 95. Fig. 2 is a sectional view, on an
enlarged  to its underside a support frame 17 mount- scale, taken along the
line Fig. II-II in  ing thereon the guide rails 7 and 8 for Fig. 1; and
guiding the endless steps 2 in their travel Fig. 3 and Fig. 4 show other
embodiments  from  the passenger alighting area to the 35  of the invention
in enlarged sectional views  passenger boarding area. Each main frame 100'.
taken along. the line Il-II in Fig. 1.   member 14 has secured to its upper
edge The construction of an escalator in which  portion 11 struts 19 for
supporting a guide the present invention can have. application  member 18
for guiding one of the pair of will be outlined by referring to Fig. 1. As.
endless handrails 9.  The struts 19 each 40 shown, a plurality of steps 2
linked as an  have secured thereto a guide roller 20 for 105 endless chain
are located between a pair  guiding the handrail 9 in its travel from. the
of balustrades I (only one is shown). and  passenger alighting area to the
passenger driven for movement by upper drive means  boarding area. Thus a
framed structure is 3 and lower drive means 4.. In their travel provided in
each of the balustrades 1. 45  from  a passenger boarding area of the  Each
step 2 has secured to each. end there- 110 escalator to a passenger.
alighting area  of step support wheels 21 and 22 which... thereof, the
endless steps 2 are guided to  move in. rolling movement along the guide
move along guide rails 5 and 6, while in. rails 5 and 6 in an upper arm of
the step, their travel from  the passenger alighting  and move in rolling
movement along the 50 area to the passenger boarding area, they  guide
rails 7 and 8 in a lower run. Each 115 are guided to move along guide rails
7 and handrail 9 moves on the guide member 18 8. A pair of endless
handrails 9 (only one  and the guide rollers 20 in its movement in; is.
shown) are each guided by guide mem-  opposite directions. bers 18 in their
travel from the passenger   In the embodiment shown and described 55
boarding area to the passenger alighting  hereinabove,. the escalator
comprises a 120 area, and by plurality of guide rollers. 10  framework
including a pair of main frame in their travel from. the passenger
alighting  members 14, 14 of a beam type made of a area to the passenger
boarding area. The  steel material of a shape of letter I in cross- pair of
endless handrails 9 move in the  section, a plurality of cross girders 15,
15 60 same direction and! at the same speed as the  rigidly secured to
upper edge portions 11, 125 



endless steps 2.                         11 of. the main frame members 14,
14, and A framed structure will be described- by  an oil receiver 16
serving concurrently as a. referring to Fig. 2 which is a fragmentary
reinforcing member connected to lower edge enlarged sectional view on the
line II-II of  portions 12, 12 of the main. frame members 65  Fig. l  Since
the escalator having framed, 14, 14. The framework differs from the. 130
4                                       1,567,800
4 framework of an escalator of the prior art tated, thereby enabling the
handrails 9 to' which comprises a plurality of' independent move smoothly.
unitary members assembled into a truss.   Fig. 3 shows another embodiment
of the Since each main frame member 14 is in the  present invention in an
enlarged' sectional 5   form of a beam consisting of a single mem- view
taken along the  line II-II of Fig. 1. 70 ber, the framework of the
escalator accord- In this figure, parts similar to those shown ing to the
invention is simple in construc- in Fig. 2 are designated by like reference
tion and easy to assemble. The framework  characters.  The embodiment shown
in is of a box shape in which the main frame  Fig. 3 is substantially
similar to the em-' - - 10 members 14, 14 on opposite sides of the
bodiment shown in Fig. 2 except for the  75 endless steps are rigidly
connected at their  fact that intermediate  members 23 are upper edge
portions 11, 11 by the cross  secured to the cross girders which in turn
girders 15, 15 and at their lower edge por- are secured to the upper edge
portion 11 tions 12, 12 by the oil receiver 16. Because  of each main frame
member 14 of the I 15  of this arrangement, the main frame has  shape by
means of welding so that each  80 high solidity. In addition to
simplification  intermediate member .23 has secured there- of the main
frame, it is only the cross  to one of the struts 19: Besides the advan-
girders IS,' 15 to which the guide rails 5, tages offered by the embodiment
shown in 6 and -7, 8 are secured and the upper edge  Fig. 2, the embodiment
shown in Fig. 3 20 portions 11, 1-1 of the main frame member  offers -an
advantage in that, even if the 85 14, 14 to which are secured the struts
19, positions of the struts 19 are altered due 19 for supporting -the guide
rollers 20, 20- to a change in the- designed pattern of the and the
handrails 9, 9, that are required to  balustrades, the main frame members
14, have a' dimensional accuracy when the main  14 of the I shape can be
used by merely 25 frame members are assembled. Thus, as- changing the
intermediate members 23. 90 sembling  of the parts and adjusting of the
This  not only contributes to improve pro- dimensions are facilitated.
Since each of ductivity but also minimizes errors in pro- the main frame
members 14, 14 is in the  duction due to 'an alteration in the de- form of
a beam and consists of one member, -signed pattern. In the embodiment shown
30 the -rigidity of the main frame members is and described hereinabove, a
steel material 95 increased and the spacing between- each  of the I 'shape
in cross-section has been upper edge portion 11 and the lower edge  used as
one of the main frame members 14, portion 12 of each main frame member 14
14, but it is to be understood that a steel can be reduced as compared with
the cor- material in the form of a sideways letter  - 35 responding spacing
in the framework of the  U in cross-section may be used with the 100 truss
type of the prior art. Consequently, steel material facing either inwardly
or each handrail 9 in its travel from the pas- outwardly. It is also to be
understood that senger alighting area' to the passenger the intermediate
members 23, 23 for sup- boarding area can be placed in a position  porting
the struts 19, 19 may each be modi- 40' higher than each upper edge portion
11 of fled to the L-shaped intermediate members 105 each main frame member
14, and the struts  23', 23' as shown in Fig. -4 or I-shaped 19, 19 can be
positively held in place even  members without causing any change in the if
high forces are exerted thereon when pas- results achieved by the
invention. sengers on the steps 7 lean heavily against   In the personnel
conveyor according to 45 the guide membrs 18, 18 for the handrails  the
invention, the main framework itself 110 9, 9.
-     i rendered very solid and makes it possible In the framework of the
prior art, each  to simplify the internal structure of the framed structure
on either side of the end- man conveyor. Moreover, mounting and less steps
is constructed such that it is neces-  adjusting of dimensions of the
struts' for 50 sary to machine each main frame member supporting the
handrail guide rollers are 115 for rigidly securing thereto struts 19 for
the handrail guide members are facilitated. supporting each  guide member
18 for each  Thus the invention: can markedly increase handrail 9. In the
framework according to the speed at  which a personnel conveyor, the
present embodiment, each main frame  such as an escalator, is installed. 55
member has an upper surface of a suffi-
120 



ciently large area to secure the struts    WHAT' WE CLAIM IS::- directly
thereto, thereby greatly increasing    1. A  personnel': conveyor having  a
operational efficiency.  Also, the guide  framework including framed
structures of rollers 20, 20 for guiding the handrails 9' a' construction
which supports thereon 60 in their travel from the passenger alighting
guide members for handrails, comprising: 125 area to the passenger"
boarding area are  a plurality of steps linked as an endless each mounted
on one side of each strut 19. chain and each having wheels mounted'-on This
arrangement 'offers advantages in that both ends thereof; a plurality of
guide rails mounting of the guide rollers is facilitated  for guiding said
wheels of said plrality of 65  and adjusting of dimensions are also facili-
steps; a pair of balustrades located respec- 130    1,567,800
4 framework of an escalator of the prior art tated, thereby enabling the
handrails 9 to which comprises a plurality of independent  move smoothly.
unitary members assembled into a truss.    Fig. 3 shows another embodiment
of the Since each main frame member 14 is in the  present invention in an
enlarged sectional 5  form of a beam consisting of a single mem-  view
taken along the line 11-II of Fig. 1. 70 ber, the framework of the
escalator accord-  In this figure, parts similar to those shown ing to the
invention is simple in construc-  in Fig. 2 are designated by like
reference tion and easy to assemble. The framework  characters.  The
embodiment shown in is of a box shape in which the main frame  Fig. 3 is
substantially similar to the em- 10 members 14, 14 on opposite sides of the
bodiment shown in Fig. 2 except for the  75 endless steps are rigidly
connected at their  fact that intermediate members 23 are upper edge
portions 11, 11 by the cross  secured to the cross girders which in turn
girders 15, 15 and at their lower edge por-  are secured to the upper edge
portion 11 tions 12, 1.2 by the oil receiver 16. Because  of each main
frame member 14 of the I 15  of this arrangement, the main frame has  shape
by means of welding so that each  80 high solidity. In addition to
simplification  intermediate member 23 has secured there- of the main
frame, it is only the cross  to one of the struts 19. Besides the advan-
girders 15, 15 to which the guide rails 5, tages offered by the embodiment
shown in 6 and 7, 8 are secured and the upper edge  Fig. 2, the embodiment
shown in Fig. 3 20  portions 11, 11 of the main frame member  offers an
advantage in that, even if the  85 14, 14 to which are secured the struts
19, positions of the struts 19 are altered due 19 for supporting the guide
rollers 20, 20  to a change in the designed pattern of the and the
handrails 9, 9, that are required to  balustrades, the main frame members
14, have a dimensional accuracy when the main  14 of the I shape can be
used by merely 25  frame members are assembled. Thus, as-  changing the
intermediate members 23. 90 sembling of the parts and adjusting of the
This not only contributes to improve pro- dimensions are facilitated.
Since each of  ductivity but also minimizes errors in pro- the main frame
members.14, 14 is in the  duction due to an alteration in the de- form of a
beam and consists of one member, signed pattern. In the embodiment shown 30
the rigidity of the main frame members is  and described hereinabove, a
steel material 95 increased and the spacing between each  of the I shape in
cross-section has been upper edge portion 11 and the lower edge  used as
one of the main frame members 14. portion 12 of each main frame member 14
14, but it is to be understood that a steel can be reduced as compared with
the cor-  material in the form  of a sideways letter 35  responding spacing
in the framework of the  U in cross-section may be used with the 100 truss
type of the prior art. Consequently,  steel material facing either inwardly
or each handrail 9 in its travel from the pas-  outwardly. It is also to be
understood that senger alighting area  to  the passenger  the intermediate
members 23, 23 for sup- boarding area can be placed in a position  porting
the struts 19, 19 may each be modi- 40  higher than each upper edge portion
11 of  fled to the L-shaped intermediate members 105 each main frame member
14. and the struts  23', 23' as shown in Fig. 4 or I-shaped 19, 19 can be
positively held in place even  members without causing any change in the if
highforces are exerted thereon when pas-  results achieved by the
invention. sengers on the steps 7 lean heavily against   In the personnel
conveyor according to 45  the guide membrs 18, 18 for the handrails  the
invention, the main framework itself 110 9, 9.
is rendered very solid and makes it possible In the framework of the prior
art, each  to simplify the internal structure of the framed structure on
either side of the end-  man conveyor.  Moreover, mounting and less steps
is constructed such that it is neces- adjusting of dimensions of the struts
for 50  sary to machine each main frame member  supporting the handrail
guide rollers are 115 



for rigidly securing thereto struts 19 for  the handrail guide members are
facilitated. supporting each guide member 18 for each  Thus the invention
can markedly increase handrail 9. In the framework according to  the speed
at which a personnel conveyor, the present embodiment, each main frame
such as an escalator, is installed. 55  member has an upper surface of a
suffi-                                            120 ciently large area to
secure the struts    WHAT WE CLAIM  IS: - directly thereto, thereby greatly
increasing    1. A  personnel conveyor having  a operational efficiency.
Also, the  guide  framework including framed structures of rollers 20, 20
for guiding the handrails 9  a  construction  which  supports thereon 60
in their travel from the passenger alighting  guide members for handrails,
comprising: 125 area to the passenger boarding area are  a plurality of
steps linked as an endless each mounted on one side of each strut 19. chain
and each having wheels mounted on This arrangement offers advantages in
that  both ends thereof; a plurality of guide rails mounting of the guide
rollers is facilitated  for guiding said wheels of said plurality of 65 and
adjusting of dimensions are also facili- steps; a pair of balustrades
located respec- 130    5                                       1,567,800
5 tively on both sides of said plurality of steps  lower end thereof to the
horizontal upper 35 in adjacent relationship thereto; a pair of  edge
portion of a respective said main guide members each mounted adjacent to
frame member. one of said pair of balustrades, each said    2. A conveyor
as claimed in Claim 1, 5 guide member having an upper end of said  wherein
each of said struts is secured at the balustrade connected to the underside
of the  lower end thereof to the upper surface of 40 guide member in a
position near said plura-  said upper connecting member which is lity of
steps; a pair of endless handrails each  secured to the horizontal surface
of the guided by one of said guide members for  horizontal upper edge
portion of each main 10 movement in the same direction and at the  frame
member. same speed as said plurality of steps; a pair    3. A conveyor as
claimed in Claim  1, 45 of main frame members each in the form of  wherein
each of said struts mounts a guide a beam located on either side of said
plura-  roller for guiding one of said handrails in lity of-steps, each of
said pair of main frame  its travel from a passenger alighting area 15
members being disposed below one of said  of the personnel conveyor to a
passenger pair of balustrades as an entity separate  boarding area thereof.
50 from said balustrade and consisting of a    4. A conveyor as claimed in
Claim  l, horizontal upper edge portion including a  wherein each of said
struts is secured to the horizontal surface, a horizontal lower edge  upper
edge portion of the associated main 20 portion including a horizontal
surface and  frame member through an intermediate a portion interposed
between said upper  member.                                   55 and lower
horizontal edge portions and    5. A conveyor as claimed in Claim 4, formed
integrally therewith; upper and  wherein each said intermediate member is
lower connecting members interconnecting  in the form  of a letter I or L
in cross- 25 said upper horizontal edge portions of said  section.
plurality of main frame members on both    6. A  personnel conveyor
substantially  60 sides of the plurality of steps and said  as hereinbefore
described with reference to lower horizontal edge portions thereof re-  the
accompanying drawings. spectively; a plurality of struts each rigidly
LANGNER PARRY, 30 secured at an upper end thereof to the
Chartered Patent Agents, underside of one of said pair of guide mem-
High Holborn House, bers in a position remote from the position
52-54 High Holborn, in which one of said pair of balustrades is
London WC1V 6RR. connected to said guide member and at a          Agents
for the Applicants. Printed for Her Majesty's Stationery Office by Burgess
& Son (Abingdon), Ltd.-1980. Published at The Patent Oflice, 25 Southampton
Buildings, London, WC2 lAY, from which copies may be obtained. 1111111
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