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‘Abstract paged le .

. MOVING WALK

BACKGROUND OF THE INVENTION

The present inventidn relates to a moving walk to be
installed in public facilities such as airport, railroad
station, etc., and in particular to a moving walk for
transporting users in two opposite directions.

As one of thelmpving walks currently in practical use,
there is a moving w51k which comprises sprockets rotatably
mounted on left and right sides of the moving walk at one
and the o;her ends of the moving walk, an endless chain
engaged oﬁ the sprockets at each of the left aquright
sides of the moving walk, and a number of pallefs on which
users can ride and which are eﬁgaged at their left and
right sides with the endless chains so as to be rounded or
circulated by rotation of the sprockets.

In this moving walk, users are trénsporfed from one end
to the other of the moving walk by the pallets moving along
an upper or ca:rier side of a circulating route whereas the
pallets moving along a lower or return side of the
circulating route do not contribute to traﬁsportation of
the users. In the moving walk, users cannot be transported
in two opposite directions at the same time.
| Another type of moving walk is disclosed in JP-B-56-257.

As shown in Figs. 1 to 5, the moving walk disclosed in
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station, etc., and in particular to a noving walk f or transporting users
Jn two opposite directions. As one of the noving wal ks currently in
practical use, there is a noving walk which conprises sprockets rotatable
mounted on left and right sides of the noving wal k at one and the other
ends of ‘the noving wal k, an endl ess chain engaged on the sprockets at each
of the left and right sides of the noving walk, and a nunber of pallets on
whi ch users can ride and which are engaged at their left and right sides
with the endl ess chains so as to be rounded or

this Japanese publiqatidﬁféomprises a guide rail 102 having
an accommodation gr@qve 101 extending in an extending
direction of the moving walk, guide plates 104 arranged on
upper pdrtions of the guide rail 102 at opposite sides of
the groove 101, each of the guide plates 104 having at its
upper surface a running groove 103 extending in the
extending direction of the moving walk, pallets 105 on
which users can ridg, steel balls 107 rotatably supported
via receptacles 106 én left and right bottom portions of
the pallets 105 so that tﬁe bails 107 can roll along.the
running grooves 103, and a screw shaft 108 having thread
109 and afranged in the groove 101 to extend inhthe
extending direction of the moving walk. |

The screw shaft 108 may be made of bundled steel wires
so as to have flexibility.

The screw shaft 108 has portions S and L with shorter
and longer pitches in thread 109, respectively. The | |
portions S with shorter pitdh are arranged near bbarding
sites where users can get on or off the pallets, and the
portions L with longer pitch are arranged between the
boarding sites.

The screw shaft 108 is connected at its one end to a
drive shaft of a motor 110 and is rotatably supported at
its other end by a bearing 111.

Each of the_pallets 105 is formed, at its bottom
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circulated by rotation of the sprockets. In this noving wal k, users
are transported fromone end to the other of the noving walk by the
pal | ets noving along an upper or carrier side of a circulating route
whereas the pallets noving along a lower or return side of the

circulating route do not contribute to transportation of the users. In the
nmovi ng wal k, users cannot be transported in two opposite directions at the
same time. Anot her type of noving walk is disclosed in JP-B-56-257.

portions closer to fronfﬁéhd;rear ends, with grooves 112
extending in the moving-direction of the pallet 105,.
respectively. N |

Each of the grooves 112 supports an upper portion of a
support frame 114 for forward and backward movement of the
frame 114 via a shaft 113 extending in the groove 112 in
the moving direction of the pallet 105.

Each of the suppo;t frames 114 rotatably supports steel
balls 115 at its froﬁt and rear bottom portions,
respectively, so that the steel balls 115 contact the
thread 109 6f the screw shaft 108.

In this moving walk, actuation of the motqs_llo causes.
the support frames 114 to be pushed in the feed direction
of the thread 109 in association with rotation of the screw
shaft 108, which moves the pallets 5.

Moving speed of the pallets 105 is slow at the portions
S with shorter pitch in thread 109 which are near the
‘boarding sites'and increases at the portions L with longer
pitch in thread 109 which are between the boarding sites.

In transition of each pallet 105 from the_portion S |
with shorter pitch in the thread 109 to the portion L with
longer pitch or vice versa, the fraﬁe supports 114 mounted
on the pallet 105 are moved horizontally along the shafts

113 so as to adjust spacing between the éupport frames 114

according to any change of pitch in the thread 109.
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As shown in Figs. 1 to 5, the noving-wal k disclosed . in g

2 this Japanese publication conprises a guide rail 102 having an
accomodat i on groove 101 extending in an extendlng dlrectlon of the noving
wal k, gui de plates 104 arranged on

Because of its'ilexiﬁiiiij; the screw shaft 108 may be
curved to curve the moving roﬁte of the pallets 105.

It may be, therefore, contrived that a number of
pallets 105 may be rounded or circulated by substantially
annular arrangement of the SGrew Shaft 108 as shown in Fig.
5.

However, in fact, a screw shaft 108 having good
flexibility is difficult to produce and therefore is not
suitable for practicél use. It is not easy to
substantially annularly arrange the screw shaft 108 so as
to round or circulate the pallets 105.

.Furthérmore, in the moving walk disclosed_&gOJP-B-Ss-
257, the adjacent pallets 105 in the moving direction afe
not in contact with each other, and therefore fence or the
like means must be provided for each of the pallets 105 so
as to prevent users frdm:félling off.

The present invention was made in view of thel;bové'and '
has its object to provide a moving walk which can transport
users in two opposite directions at the same time and in

safe manner.

BRIEF SUMMARY OF THE INVENTION
In a moving walk according to the invention, a number
of pallets are arranged for rounding or circulation on

annular rails each having two linear sectors and two semi-
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upper portions of the guide rail 102:-at opposite sides of ~ the groove 101,
each of the guide plates 104 having at its upper surface a running groove
103 extending in the extending direction of the noving wal k, pallets 105
on which users can ride, steel balls 107 rotatably supported Vi a
receptacles 106 on left and right bottom portions of the pallets 105 so
that the balls 107 can roll along the running grooves 103, and a screw
shaft 108 having thread 109 and arranged. in the groove 101 to extend in
the extending direction of the noving wal k.

circular sectors combinéﬁ'éndlessly and substantially
horizontally, Screﬁ rods installed on the linear éectors
of the rails are rotated to move in one direction the
pallets with their moving rollers engaged with screw
- grooves of the screw rods.
The adjacent pallets afe interconnected by string means.
The pallets at positions where no screw rods are arranged '
are pulled by the_pgllets moved on and by the screw rods.
On the semi-ciréular sectors of the rails, each pallet
is contacted, at its projection member on a lower surface
of the pa;let, by a front end of its succeeding pallet.

The pallets at the semi-circular sectors of the mails are

-

-

pushed forward by the pallets moved on and by the screw
rods on linear sectors of the rails.

Each pallet is 1nsefted, at its. front end, under a rear
end of its preceding pallet so that a continuous walk
surface is formed.

Each pallet may have a recess at its front end, which
recess may be fitted over the projection member of its
preceding pallet. This ensures positive engagement of a
réar end of each pallet with a front end of its succeeding
paliet on the semi-circular sectors of the rails.

The screw rods may be arranged on portions of the
linear éectors of the fails closer to the circulér sectors,

pitch of screw groove on the screw rods being shorter on
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The screw shaft 108 may be nade of bundled steel wires so as to have
flexibility. The screw shaft 108 has portions S and L with shorter

and | onger pitches in thread 109, respectively. The portions Swth
shorter pitch are arranged near boarding sites where users can get on or
off the pallets, and the portions L with longer pitch are arranged between

the boarding sites. - The screw shaft 108 is connected at its one end -
to a _ . _

their portions closgr tdﬂfhe:circular sectors of the rails
and longer on theif portions away from the circular sectors
of the rails. This decreases the moving speed of the
palleté on portions of the linear sectors of the rails
closer to the circular sectors, and increases the moving
speed of the pallets on the'middles of the linear sectors
of the rails.

| Further screw_rpds for moving pallets may be éeparately
arranged at the middies the linear sectors of the rails to
reduce tensile force to be applied on the string means
interconngcting the adjacent'pallets.

Each ballet may be provided with tilt-angle e
compensation rollers rollable over lower surfacés of guide
rails, which rollers forwardly tilt the pallet moved from
the linear seétors of the rails to the semi-circular
sectors so that the rear end of the pallet jumps away from
the froﬁt end of its succeeding pallet. The rollers
release the forward tilting of the pallet moved from the
semi-circular sectors of the rails to the linear sectors so
that the rear end of the pallet is overlapped with the
front end of its succeeding pallét.

Steps may be arranged on boarding sites where users may
get on or off the pallets. Each of such steps has comb
tegth which may be fitted into grooves extending

longitudinally on an upper surface of each pallet to remove
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drive shaft of a notor 110 and is rotatably_supported at its other end by
a bearing 111. Each of the pallets 105 is fornmed, at its bottom
3. portions closer to front and rear ends, with grooves 112

any foréign objectg:in'fﬂé'gfooves of the pallet.

The step may be vertically movably supported. Tracer
means may be provided to vertically move the step in
accordance with the upper surface 6f the pallet passing
near the position where the step is arranged. This
prevents the comb teeth from contacting bottoms of the
grooves of the pallet.

Elastic buffe; means may be provided between each
pallet-and the striné means to be connected to the pallet
so as to reduce tensile force to be applied to the string
means whe# its Succeeding pallet is moved after the pallet.

A shoft linear sector may be provided at éxmiddle of

each of the semi-circular sectors of the rails to increase

distance between the long linear sectors of the rails.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a partially sectional side view showing a
pallet engaged with a screw shaft of a moving walk
disclosed in JP-B-56-257;
Fig..z is a front view partially in section of Fig. 1;
Fig. 3 is a partially sectional side view showing
support frames mounted on the pallet of Fig. 1;
_Fig. 4 is a side view showing the whole of the screw
shaft of Fig. 1;

Fig. 5 is a plan view showing the screw shaft of Fig. 1
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extending in the noving direction of -the pallet 105, respectively.

Each of the grooves 112 supports an upper portion of a support franme 114
for forward and backward nmovenent of the frane 114 via a shaft 113
extending in the groove 112 in the noving direction of the pallet 105.
Each of the support franmes 114 rotatably supports steel balls 115 at its
front and rear bottom portions, respectively, so that the steel balls 115
contact the thread 109 of the screw shaft 108.

érranged substantia;ly dﬁnﬁlérly;

Fig. 6 is a plén view éhowing an embodiment of a moVing
walk according to the invention;

Fig. 7 is a partia; plan view showing rails and guide
rails in Fig. 6;

Fig. 8 is a partial side view showing the moving walk
according to the embodiment of the invention;

Fig. 9 is a parpial plan vieﬁ showing the pallets in
Fig. 8: |

Fig. 10 ‘'is a side view showing the pallets on linear
sectors of the rails in Fig. 9;

Figs.-ll and 12 are side and plan views shqwing the

' pallets on semi-circular sectors of the rails iﬁ Fig. 9,
respectively:

Fig. 13 is a partial perspective view showing a rear
end of the pallet in Fig. 8;

Fig. 14 is a perspective view showing the pallets and a
movable step in Fig. 8:

Fig. 15 is a front view showing the pallet in
transition between the lineaf and semi-circular sectors of
the rails in Fig. 9;

Figs. 16 to 18 are partial side views showing portions
of the screw rod different in pitch of screw groove in Fig.
6;

Figs. 19 and 20 are plan views showing drive mechanisms
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In this noving wal k, actuation of the notor 110 causes. the support franes
114 to be pushed in the feed direction of the thread 109 in association
with rotation of the screw shaft 108, which noves the pallets 5.

Movi ng speed of the pallets 105 is slow at the portions S with shorter
pitch in thread 109 which are near the boarding sites and increases at the
portions L with longer pitch in thread 109 which are between the boarding
sites. In transition of each pallet 105 fromthe portion S

for the screw rods in Fi&;'s;

Fig. 21 is a pértial sectional side view showing
elastic buffer means in Fig. 107

Fig. 22 is a partially sectional plan view showing
spring means in Fig. 10;

Fig. 23 is a side view showing the movable step and
the pallets in Fig. 8;

Figs. 24 and gs_are side and partial plan views showing
tracer means in Fig; 23, respectively: and

Fig. 26 'is a plan view showing another embodiment of
rail arraggement used in the moving walk of .the invention.

. ) .
DETAILED DESCRIPTION OF THE PREFERRED EMBdDIMENTS

Embodimehts of the invéntion will be described with
reference to the attached drawings.

Figs. 6 to 25 show an embodiment of a moving walk
according to the invention which comprises two annularly
arranged rails 11, a number of pallets 3 on which users can
ride and which.can be rounded or circulated along the rails
11, chains 22 and elastic buffer means 25 for
interconnecting the adjacent pailets 3, screw rods 16 and
24_for moving the pallets 3 in extending direction of the
rails 11, movable steps 63 each positioned at a boarding
site where users get on or off the pallets 3, and tracer

means 68 capable of vertically moving the corresponding
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with.shorter pitch in the thread 109.to the portion L with |longer pitch or
vice versa, the franme supports 114 nmounted on the pallet 105 are noved
hori zontally al ong the shafts 113 so as to adjust spacing between the
support frames 114 according to any change of pitch in the thread 109.

4 .

movable step 63 forfengdaemeAt with an upper surface of the
pallet 3. |

First, the rails 11 and guide rails 12 in association
with them will be described with referencé to Figs. 6 to 10
and 15. .

Each of the rails 11 comprises two linear sectors 1A
and 1B arranged horizontally in parallel with each other, a
semi-circular sector 1C connected to one end of each of the
linear sectors 1A anﬁ 1B and a semi-circular sector 1D
connected to the other end of each of the linear sectors 1A
and 1B.

The rails 11 are placed on racks 23 which ineturn are

,
g

installed on base stands 14.

Height of an upper or roller-rolling surface of each of
the rails 11 from the base stands 14 is set substantially
evenly.

Arranged outside and inside of the semi-circular
sectors 1C and 1D of the radially outward and inward rails
11, respectively, aré guide rails 12 which are semi-
circularly curved in accordance with the rails 11.

The guide rails 12 are supported from above by pillars
13 erected on the base stand 14 at sides of the guide rails
12 away from the rails 11.

Height of a lower or roller-rolling surface of the

guide rails 12 from the base stand 14 is set substantially
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Because of its flexibility, the screw shaft 108 nay be curved to curve the
noving route of the pallets 105. It may be, therefore, contrived that
a. nunber of pallets 105 nay be rounded or circulated by substantially
annul ar arrangenent of the screw shaft 108 as shown in Fig. 5.

However, in fact, a screw shaft 108 having good flexibility is difficult
to produce and therefore Is not suitable for practical use. It is not easy
to :

e'evenly.' ’

The semi-circular sectors 1C and 1D of the rails 11 and
the guide rails 12 are entirely ‘covered with boarding
platforms 2A and 2B, respectively.

Next, the pallets 3 and members associated with them
will be described with reference to Figs. 8 to 15.

Each pallet 3 has ridges 3g on its upper surface. The
ridges 3g define th;ough grooves 3f which extend entirely
of the upper surface.of the pallet in the moving direction.
The ridges 3g on the pallet 3 project backwardly to provide
comb teeth 3b.

Provided between the cdmb‘teeth 3b are doygyard
projections 3e for.engagement with the grooves éf of the
succeeding pallet 3. The comb teeth 3b have inclined upper.
surfaces 3d which gradually go down backwardly with gentle
downward gradient.

Each pallet 3 has a cylindrical projection member 3c
fixed to a lower surface of the pallet. The pallet 3 is
notched at its front end to proﬁide a semi-circular recess
3a into which the projection member 3c of the preceding
pallet 3 may be fitted.
| The pallet 3 has a lateral beam 5 attached via a spacer.
4 to the lower surface of the pallet aﬁd extending
laterally of the pallet.

The beam 5 has running rollers 6 each mounted via a
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substantially annularly arrange the screw shaft 108 so as to round or
circulate the pallets 105. Furthernore, in the noving wal k discl osed
i.n JP-B-56- 257, the adjacent pallets 105 in the noving direction are not
in contact with each other, and therefore fence or the |ike neans nust be
provi ded for each of the pallets 105 so as to prevent users fromfalling
of f. The present invention was made in view of the above and has its
obj ect to provide a noving wal k which can transport

bracket ‘7 on a lowe? surEade;of the beam closer to its rear
end so that the rollers 6 can roll over the upper surfaces
of the rails 11. . |

Arms 8 substantially L shaped when seen from front or
back in the moving direction of the pallet 3 are attached
at their upper ends to opposite sides of a front end of the
beam 5, respectively. The arm 8 has a tilt-angle
compensation rollgr_lolmounted'via a bracket 9 to a lower
end of the arm 8 so that the roller 10 can roll over a
lower surface of the guide rail 12.

The bgam 5 has two arms 15 attached at their upper.ends
to a lowef surface of the beam 5 so as to be p2§jtioned
between the paired running rollers 6. Each arm 15 has a
traverse-motion cbntrol roller 21 mounted to a lower end of
the arm 15 so that the rollers 21 can roll over opposite
sides of the rails 11.

The pallets 3 as described above are arranged such that
the running rollers 6 contact the upper surfaces of the
rails 11 and the traverse-motion control rollers 21 contact
the sides of the rails 11.

Each pallet 3 is inserted, at its front end, under its
preceding pallet 3. |

As a result, on the linear sectors 1A and 1B of the -
rails 11, the projections 3e of each pallet 3 is engaged

" with the grooves 3f of its succeeding pallet 3. That is,
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‘users in two opposite directions at t:he same time and in safe manner.
BRI EF SUMVARY OF THE | NVENTI ON In a noving wal k according to the

invention, a nunber of pallets are arranged for rounding or circulation on
annular rails each having two |inear sectors and two semi -

the rear end of thefpaligf'3;is supported by its succeeding
pallet 3. |

In transition from the linear sectors 1A or iB to the
semi-circular sectors 1D or 1C of the rails 11, the tilt-
angle compensation :ollers 10 begin tp roll over the lower
surfaces of the guide rails lé to forwardly tilt the pallét
3 so that the rear end of the pallet 3 jumps away from the
forward end of it;.succeeding pallet 3 and the projections
3e of the pallet 3 afe disengaged from the grooves 3f of
its succeeding pallet 3, which enables the pallets 3 to
pass along the semi-circular sectors 1D or 1C.

On thé semi-circular sectors 1D or 1C, thg/projection
member 3¢ of each pallet 3 is fitted in the recéss 3a on
the front end of its succeeding pallet 3.

In transition from the semi-circular sectors 1C or 1D
to the linear sectors 1A or 1B of the rails 11, the tilt-
angle compensation rollers 10 cease rolling over the lower
surfaces of the guide'rails 12 to release the forward
tilting of each pallet 3 so that the rear end of the pallet
3 is overlapped with the forward end of its succeeding
pallet 3 and the projections 3e of the pallet 3 are re-
engaged with the grooves 3f of its succeeding pallet 3.

Next, the screw rods 16 and 24 and drive mechanisms
associated with them will be desqribed_with reference to

Figs. 6 to 10 and 15 to 20.
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circular sectors conbined endl essly and substantially horizontally. Screw
rods installed on the linear sectors of the rails are rotated to nove in
one direction the pallets with their noving rollers engaged with screw
grooves of the screw rods. The adj acent pallets are interconnected by
string means. The pallets at positions where no screw rods are arranged

The' screw rods 16 afélarfanged at four positions, i.e.,
at portions of the linear sectors 1A and 1B of the rails 11
closer to the semi-circular sectors 1C and 1D. The screw
rods 16 are between and in parallel with the rails 11.

Each screw rod 16 is rotatably supported at its ends by
bearings 20 installed on the above-mentioned racks 23.

Screw groove l6a of the screw rod 16 is designed such
that the pitch becomes longer in the order of S1, M1 and L1
in whlch S1 refers to a boarding (getting on and off)
section closer to the semi-circular sectors 1C or 1D; M1, a
1ow-spéedﬁsection adjacent to the boarding section S1 and
clbser tozthe middle of the linear sectors 1A q;olB; and L1,
a high-speed section adjacent to the low-speed éection M1
and closer to the middle of the linear sectors 1A or 1B.

Each of the screw rods 16 arranged on the linear
sectors 1A closer to the semi-circular sectors 1D and on
the linear sectors 1B closer to the semi-circular sectors
1C is associated with a motor 19 through a rotation shaft
34 connected to the motor 19, a sprocket 35 fitted over the
shaft 34, a drive chain 36 stretched over the sprocket 35
and another sprocket 37 over which the chain 36 is
Stretched,.so that rotating power of the motor 19 is
transmitted.

Each of the screw rods 16 arranged on the linear

sectors 1A closer to the semli-circular sectors 1C and on
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are pulled by the pallets moved on and by the screw rods. On the

sem -circul ar sectors of the rails, each pallet 1is contacted, at its

proj ection menber on a |lower surface of the pallet, by a front end of its
succeeding pallet. The pallets at the sem-circular sectors of the rails
are pushed forward by the pallets noved on and by the screw rods on

| i near sectors of the rails. Each pallet is inserted, at its front
end, under a rear end of its preceding pallet so that a continuous wal k

the linear sectors 1B cIEsér.to the semi-circular sectors
1D is associated with the motor 19 through a gear box 38
connected to the shaft 34, rotation shafts 39, 40 and 41
sequentially connected to the gear box 38, a gear box 42
connected to the shaft 41, a rotation shaft 43 connected to
the gear box 42, a sprocket 44 fitted over the shaft 43, a
drive chain 45 stretched over the sprocket 44, another
sprocket 46 over wh;ch the chain 45 is stretched and a
rotation shaft 47 ovér which the sprocket 46 is fitted, so
that rotating power of the motor 19 is transmitted.

The screw rods 24 are arranged at two points, i.e., at
middles iﬁ the linear sectors 1A and 1B of thg/;ails 11.
The screw rods 24 are between and in parallel with the
rails 11.

The screw rods 24 is also rotatably supported via
bearings (not Shown)lon.the above-mentioned racks 23 just
like the screw rods 16.

Screw groove 24a of the screw rod 24 has a pitch equal
to the pitch of the screw groove l6a in the high-speed
section L1.

The screw rod 24 positioned at the middle of the linear
sectors 1B is associated with a motor 48 through a rotation
shaft 49 connected to the motor 48, a sprocket 50 fitted
6ver the shaft 49, a drive chain 51 stretched over the

sprocket 50 and another sprockgt 52 over which the chain 51
\
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surface is forned. Each pallet may have a recess at its front end,
which recess may be fitted over the projection nenber of its preceding
pallet. This ensures positive engagenent of a rear end of each pallet with
a front end of its succeeding pallet on the sem-circular sectors of the
rails. The screw rods may be arranged on portions of the: |inear
sectors of the rails closer to the circular sectors, pitch of screw groove
on the screw rods being shorter on

is stretched, so thgt-rdfatiﬁg power of the motor 48_is
transmitted. |

The screw rod 24 arranged at the middle of the linear
sectors 1A is aésociated with the motor 48 through a gear
box 53 connecte& to the shaft 49, rotation shafts 54, 55
and 56 sequentially connected to the gear box 53, a gear
box 57 connected to the shaft 56, a rotation shaft 58
connected to the gear box 57, a sprocket 59 fitted over the
rotation shaft 58, a.drive chain 60 stretched over the
sprocket 59, another sprocket 61 over which the chain 60 is
stretchedﬁand a rotation shaft 62 over whichlthe sprocket

61 is fitfed, so that the rotating power of the’motor 48 is
transmitted.

The lateral beam 5 of the pallet 3 has a support base
17 attached to a center of a lower surface of the beam 5.
The support base 17 has a moving roller 18 rotatably
mounted on a lower end of the base 17 such that the roller
18 is positioned Jjust under the projection member 3c.

With the moving rollers 18 being engaged with the écrew
grooves l6a and 24a, the screws rods 16 and 24 are rotated
so that the moving rollers 18 are sent in'a direction
corresponding to the rotation of the screw rods 16 and 24.
As a result, the paliets 3 are moved along the linear
sectors 1A and 1B of the rails 11.

Moving speed of the pallets 3 is increased in the order
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6 their portions closer to the circular sectors of the rails and |onger
on their portions away fromthe circular sectors of the rails. This
decreases the noving speed of the pallets on portions of the |inear
sectors of the rails <closer to the circular sectors, and increases the
novi ng

of the boarding section‘él; fhe low-speed section M1 and
the high-speed secfion L1 in accordaﬁce with the pitches of
the screw grooves lé6a and 24a. °*

Next, the chain 22 and the elastic buffer means 25 will
be described with reference to Figs. 10, 15, 21 and 22.

The elastic buffer means 25 comprises a spring member
29 loosely fitted over a bolﬁ 28 and capable of being
compressed in theﬂmpving direction of fhe pallet 3, a first
seat 27a axially moéably fitted over a portion of the bolt
28 closer to one end of the bolt 28 and in contact with one
end of thg spring member 29, a first nut 28a screwed on the

bolt 28 so that it contacts an end surface of the seat 27a

-,
-

away from the spring member 29, a second seat 26a axially

. movably fitted over a portion of the bolt 28 closer to the
other end of the bolt 28 and in contact with thé other end
of the spring member 29, a second nut 28b screwed on the
bolt 28 so that it contacts an end surface of the seat 26a
away from the'spring member 29 and a third nut 28c screwed
on the bolt 28 so that it contacts the second nut 28b.

In the elastic buffer means 25, engagement of the
second nut 28b with the bolt 28 is adjusted to change
projection length of the bolt 28 from the'segond seat 26a.

The first seat 27a is integral with an inner tube 27
which is positioned inwardly of the spring member 29 and

which encircles an intermediate portion of the bolt 28.
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speed of the pallets on the mddles of the linear sectors of the rails.
Further screw rods for noving pallets may be separately arranged at the
m ddl es the |inear sectors of the rails to reduce tensile force to be
applied on the string neans interconnecting the adjacent pallets.

Each pallet may be provided with tilt-angle conpensation rollers rollable
over |ower surfaces of guide rails, which rollers forwardly tilt the
pal l et noved from '

The second seat 26a is iﬁfégLaI with an outer tube 26 which
encircles the spriﬁg member 29.

The outer tube 26 has a plug 30 fitted into an end of
the tube 26 away from the seat. The plug 30 has a
connection fofk 30a and is retained in the tube 26 via a’
spring pin 30b.

The-fork 30a is connected to one end of a link member
32 via a pin 32a.f.

The other end of the link member 32 is connected to a
front end of a bracket 31 fixed to the above-mentioned arm
8 via a spbstantially horizontal pin 32b.

The ofher end of the bolt 28 is integrally,formed with
a fork 28d. |

The fork 284 is connected to a rear end of the chain 22 -
via a pin 22a. A front end of the chain 22 is connected to
a rear end of the above-mentioned bracket 31 via a
substantially horizontal pin 22b.

As a result, each of the arms 8 of each pallet 3 is
connected to the corresponding one of the arms 8 of its
succeeding pallet 3 via the bracket 31 on the pallet 3, the
chain 22, the elastic buffer means 25 and the bracket 31 on
the succeeding pallet 3.

Further, fixed to the outer tube 26 is a stbpper member
33 which contact the fork 284 to prevent the bolt 28 from

being rotated.

-
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the linear sectors of the rails to the sem -circular sectors so that the-
rear end of the pallet junps away from the front end of its succeedi ng
pallet. The rollers release the forward tilting of the pallet noved from
the sem-circular sectors of the rails to the linear sectors so that the
rear end of the pallet is overlapped with the front end of its succeedi ng
pal | et. Steps may be arranged on boarding sites where users nmay get on
or off the pallets. Each of such steps has conb teeth which may be fitted

i nto grooves extending

Next, the movable sfép'Gs and the tracer means 68 will
be described with feference to Figs. 14 and 23 to 25.

The movable step 63 is mounted on each of fixed steps
64-éssociated with the boardiﬁg platforms 2A and 2B.

The fixed steps 64 are positioned to extgnd from the
platforms 2A or 2B to cover the ends of the linear sectors
1A or 1B of the rails 11.

The movable step §3 is fo;med at its tip end with comb
teeth 65 to be fitted into the grooves 3f on the upper
surface of the pallet 3. The movable step 63 has a
rotation shaft 66 attached to a base end of.fhe step 63.
The rotation shaft 66 projects laterally from ppo base end
of the step 63 substantially horizontally.

'This rotation shaft 66 is rotatably supported by a
bearing 67-arrahged neaf a tip end of the fixed step 64
such that an upper surface of the base end of the movable
step 63 is not Qreatly distanced from or stepped with an
upper surface of the tip end of the fixed sfep 64.

The tracer means 68 comprises ah.upper arm 69 having a

- base end@ fixed to the shaft 66 and a tip end positioned
laterally of the movable step 63, a lower arm 72 having a
base end pivoted via a pin 71 to a braéket 70 arranged near
the tip end of the movable step 63 and a tip end arranged
under the upper arm 69 so as to be positioned closer to the

circular sectors 1C or 1D of the rails 11 than the rotation
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| ongitudi nally on an upper surface of each pallet to renove

7 any foreign objects in the grooves of the pallet. The step may be
vertically novably supported. Tracer means may be provided to vertically
nove the step in

shaft 66, a tracingfrollér'7é pivotally supported on the
tip end of the lower arm 72 so that the roller 73 can roli
over the upper surfacé of the pdllet 3 passing immediately
below the fixed step 64, and a connecting member 76 with
its one end pivoted via a pin 74 to the tip end of the
upper arm 69 and with its other end pivoted via pin 75 to
an intermediate portion of the lower arm 72.

Distance fromﬂtpe gomb teeth 65 of the movable step 63
to center of rotatioﬁ of the tracing roller 73 is set to a
value substantially equal to distance between two adjacent
pallets wbich are going to bass immediately below the

movable and fixed steps 63 and 64. _ .

-l

Distance between the pins 74 and 75 is set to such a

value that the comb teeth 65 are fitted in. the grooves 3f

- of the pallet passing immediately under the movable step 63
and the lower surface of the comb teeth 65 do not contact:
the bottom of the grooves 3f.

In Fig. 8, reference numerals 77S, 77M and 77L
represent handrails made of rubber ﬁaterial.

The handrails 77S are arranged respectively on left and
right of the moving route on the linear sectors 1A and 1B
of the pallets 3 to correspond to the boarding sections S1
of fhe screw rods 16; and the handrails 77M, on left and
right of the moving route of the pallets 3 to correspond to

the low-speed sections M1 of the scréw rods 16.
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accordance wth the upper surface of the pallet passing near the position
where the step is arranged. This prevents the conb teeth from contacting
bottons of the grooves of the pallet. El astic buffer means may be
provi ded between each pallet and the string neans to be connected to the
pallet so as to reduce tensile force to be applied to the string neans
when its succeeding pallet is noved after the pallet. . A short |inear
sector may be provided at a m ddl e of

As shown in Fig. 19f‘tﬁe:rotating power of the motor 19
is transmitted to the handrails 77S and 77M through
sprockets 78 and 79 fitted respectively over the rotation
shafts 39 and 41, sprockets 82 and 83 fitted respectively
over rotation shafts 80 and 81 connected to the gear boxes
38 and 42, drive chains (not shown) stretched over the
sprockets 78, 79, 82 and 83 and sprockets (not shown)
associated with th-hapdrails 77S and 77M. As a result,
the handrails 77S and 77M are rounded or circulated in
synchronization with the movement of the pallets 3.

The handrails 77L are arranged respectively at left and
right of fhe moving route in the linear sectoyfhla andllB

.of the pallets 3 to correspond to sections wheré the
handrails 77S and 77M are not arranged.

As shown in Fig. 20, rotating power of the motor 48 is
transmitted to the handrails 77L through sprockets 84 and
85 respectively fitted over the rotation shafts 54 and 56,
sprockets 88 and 89 respectively fitted over rotation
shafts 86 and 87 connected to the gear boxes 53 and 47,
drive chains (not shown) stretched over the sprockets 84,
85, 88 and 89 and sprockets (not shown) associated with the
handrails 77L. As a result, the handrails 77L are rounded
or circulated in synchronization with the movement 6f the

- pallets 3. |

Next, mode of operation of the moving walk as shown in
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each.of the semi-circular sectors of the rails to increase distance

between the long linear sectors of the rails. BRI EF
DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a partially sectional side view
showing a pallet engaged with a screw shaft of a noving wal k disclosed in
JP- B- 56- 257, Fig. 2is afront viewpartially in section of Fig. 1;

Fig. 3is a partially sectional side view showing support frames nounted
on the pallet -of Fig. 1;

Figs. 6 to 25 will be described.

In this embodiment, rotation of the screw rods 16 and
24 by the motors 19 and 48 cause€s the moving rollerslla in
engagement with the screw grooves l1l6a and 24a to be sent in
a direction to correspond'to_the fotation of the screw rods
16 and 24, which moves the pallets 3.along the linear
sectors JA and 1B of the rails 11.

In this case, the moving directions of the pallets 3 on
the linear sectors 1A and 1B of the rails 11 are mutually
reversed. Thus; users can be transported in two opposite
directiong at the same time by the single moving walk.

Among.the pallets 3 on the linear sectors ;gtand 1B of
the rails 11, those pallets 3 having the moving rollers 18
not in engagement with the screw grooves 16a and 24a are
.pulled via the elastic buffer means 25 and the chains 22 by
the preceding pallets 3 which are moving in association
with the rotation of the screw rods 16 and 24.

Thus, on the linear sectors 1A and 1B of the rails 11,
each pallet 3 is moved ﬁith its projections 3e engaged in
the grooves 3f of its succeeding pallet 3.

In this case, the rear end of the pallet 3 is
overlapped with the front end of its succeeding pallet 3.
Thus, many users can be transported in safe manner.

The.moving speed of the pallefs 3 is sequentially

increased as the moving rollers 18 are moved to the
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Figf.4 Is a side view showi ng the whole of the screw shaft of Fig. 1;
Fig. 5i1s a plan view showi ng the screw shaft of Fig. 1
arranged substantially annularly;

boarding section S1; the’iew;speed section M1 and the high-
speed section L1 of the screw grooves 1l6a, and is decreased
as the moving rollers 18 are move to the high-speed section
L1, the low-speed section M1 -and the boarding section S1 of
the screw grooves lé6a.

~ Consequently, at'the opposite ends of the linear
sectors 1A and 1B of the rails 11, the pallets 3 are moved
at low speed and users can easily get on or get eff the
pallets 3. At the middles of the linear sectors 1A and 1B
of fhe rail ‘11, the pallets 3 where the users are on can be
moved at high_speed;

| Any e#cessive tensile force may be applied’to the
chains 22 between the adjacent pallets 3 when eech pallet 3
is started to be pulled by its preceding pallet 3; Such
possible excessive tensile force is relieved by the elastic .
buffer means 25.

As a result, deformation of the chains 22 which may be
caused by repeated application of excessive tensile force
is prevented to alieviate any impact on users riding on the
pallets 3.

In addition to the screw rods 16, screw rods 24 are

| arranged at the middles of the linear sectors 1A and 1B of
the rails 11. Accordingly, any tensile force apblied on .

the chains 22 can be further decreased, which makes it

possible to design the linear sectors 1A and 1B of the
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Fig. -6 is a plan view show ng an enbodi nent of a noving walk according to
the i nvention; Fig. 7 i1s a partial plan view showng rails and gui de
rails in Fig. 6; Fig. 8 is a partial side view show ng the noving wal k
according to the enbodi rent of the invention; Fig. 9 is a partial plan
view showing the pallets in Fig. 8; Fig. 10 is a side view show ng
the pallets on linear '

rails 11 longer in ;engfﬁ:'

Relieve of the.tensile force applied to the chains 22
will suppress any elongation of "links which constitute the
chains 22 and any wear of pins interconnecting the links.

When the pallets 3 approach the portion of the linear
sectors 1A of the rails 11 closer to the semi-circular
sectors 1D or to the portion of the linear sector; 1B of
the rails 11_closgr_to the circular sectors 1C, the
overlapped amount of:the rear and front endé of the
adjacent pallets 3 is increased due to the difference of
the pitchgs of the high-speed section L1, the low-speed
section Mi and the boarding section S1 of the SCImew grooves
l6éa to decrease the distance between the palleté 3.

When the pallets 3 enter the circular sectors 1C or 1D
of the rails 11 after passing immediately under the movable
step 63; the comb teeth 65 at the tip end of the movable
step 63 are fitted in the grooves 3f of the pallet 3 to
remove any foreign objects in the grooves 3f.

In this case, the tracer means.68 vertically move the
movable step 63 in accordance with the upper surface of the
preceding pallet 3 so as to prevent the lower surface of
the comb teeth 65 from being contacted by the bottom of the
grooves 3f, which contributes to prevention.of wear of the

.comb teeth 65.

When the pallets 3 enter the linear sectors 1A or 1B
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sectors of the rails in Fig. 9; Figs. 11 and 12 are side and plan
views showing the pallets on sem-circular sectors of the rails in Fig. 9,

respectively; Fig. 13 is a partial perspective view show ng a rear
end of the pallet in Fig. 8; Fig. 14 is a perspective view show ng the
pallets and a novable step in Fig. 8; Fig. 15 is a front view show ng

the pallet in transition between the |linear and sem -circular sectors of

after passing 1mmed;atel§lﬁnéer the movable step 63 from
the circular sectofs 1C or 1D of the rails 11, the tracer
means 68 vertically move the movable step 63 in accordance
with the upper surface of the succeeding pallet 3 which is
moving behind of the pallet 3 with its grooves 3f engaged
with the comb teeth 65, which contributes to prevention of
wear of the comb teeth 65;

When the pallqt; 3 enter the circular sectors 1C or 1D
of the rails 11, the.tilt-angle compensation rollers 10
begin to roll over the lower surfaces of the guide rails 12
to tilt the pallet 3 forwa:dly so that the rear end of the
pallet 3.ﬁumps away from the front end of its.fgcceeding
pallet 3 and the projections 3e of the pallet 3-are
disengaged from the grooves 3f of its succeeding pallet 3,
which enables the pallets 3 to pass through the semi-
circular sectors 1D or 1C of the rails.

Over the projection member 3c of the pallet 3, the
recess 3a on the front end of its succeeding pallet 3 is
fitted. Thus, the pallets 3 on the semi-circular sectors
1C or 1D are sequentially moved toward the linear sectors
1A or 1B as these are pushed by the pallets 3 sent by the .
screw rod 16 from the linear sectérs 1B or 1A.

When the pallets 3 are moved from the semi-circular
sectoré 1C or.lD of the rails 11 to the linear sectors 1A

or 1B, the tilt-angle compensation rollers 10 cease rolling
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the rails in Fig. 9; Figs. 16 to 18 are partial side views show ng

. portions

of the screwrod different in pitch of screw groove in Fig.

Figs. 19 and 20 are plan views showi ng drive nmechani sns

over the lower'surf?ces gf tﬁe guide rails 12 to release
the forward tilting of the pallet 3. Accordingly., the rear
end of each pallet 3 is overlapped witﬁ the front end of
its succeeding'pallet 3 and the projections 3e of the
pallet'3 are re-engaged with the grooves 3f of the
succeeding pallet 3.

As described above, according to the moving walk shown
in Figs. 6 to 25, users can be safely transported in
oppoéite two directions.

Fig. 26 shows a further embodiment of the arrangement
of.the rails 11 to be used in the moving wélk of the
invention; Each rail 11 comprises two linear fggtors 1A
and 1B arranged horizontally and in parallel wifh each
pther,.quadrant sectors 1E, 1F, 1G and 1H continuous to the
respective ends of the linear sectors 1A and 1B, short
linear sectors lK.continuous at their opposite ends to the
quadrant sectors 1lE and 1G, and short linear sectors 1L
continuous at their opposite ends to the quadrant sectors
1F and 1H. Thus, it is possible to increase the distance W
between the long linear sectors 1A and 1B of the rails 11
where the pallets 3 are transported in different directions.

It is to be understood that the moving walk accordiﬁg
to the invention is not limited to the above embodiments
and -that various changes and modifications may be made

without departing from the scope of the invention.
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9 ‘for the screwrods in Fig. 6; Fig. 21 is a partial sectional side

vi ew show ng  elastic buffer neans in Fig. 10; Fig. 22 is a partially
sectional plan view showing spring neans in Fig. 10; Fig. 23 is a
si'de view showi ng the novable step and the pallets in Fig. 8; Fi gs.

24 and 25 are side and partial plan views show ng

Fof example, 1q a céée where the linear séctors 1A and
1B of the rails 11 are not long, the screw rods 16 may be
arranged almost over the total length of each of the linear
sectors 1A and 1B to move the pallets 3.

In a case where the linear sectors 1A and 1B of the
‘rails 11 are verj long, a plurality of screw rods 24 may be
installed at the intermediate portions of the linear
sectors 1A and lB_tp alleviate tensile force applied to the
chains 22. | |

The elastic buffer means 25 has been described to have
the spring member 29; instead, it may utilize gas pressure

or liguid wviscous resistance. £y

- .
-,

The elastic buffer means 25 has been described to be
installed on one end of the chain 22; ins;ead, the means 25
may be installed on eéch of the opposite ends of the chain
22.

In Figs. 6 and 7, the guide rails 12 are shown to have
‘their ends slightly extending beyond the ends of the semi.-
circular sectors 1C or 1D toward the center of the linear
sectors 1A or 1B:; instead, the guide rails 12 may further
extend toward the center of the linear sectors 1A or 1D
than the positions shown in Figs. 6 and 7, or may end short
of the positions shown in Figs. 6 and 7.

As described above, according to the moving walk of the

invention, the following superb effects can be attained:
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traéer.néans in Fig. 23, respectively; and Fig. 26 is a plan view
show ng anot her enbodi nent of rail arrangenent used in the noving wal k of

t-he i nventi on. ‘DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS
Enbodi nents of the invention will be described with reference to the
attached draw ngs. Figs. 6 to 25 show an enbodi nent of a novi ng wal k

according to the invention which conprises two annularly arranged rails
11, a nunber of pallets 3 on which users can :

(1) In the moving Walk adGOfding td any one of claims 1 to
10, a number of pailets are arranged for rounding or
circulation on the annular rails each having two linear
sectors. Screw rods for moving the pallets are installed
on the linear sectors of the rails and the adjacent pallets
are interconnected using string means. As a result, the
moving direction of the pallets in linear sectors is
reverse to the movipg direction in furthef linear sectors
of the rails, and uéers can be transported in two opposite
directions at the same time by a single moving walk.

(2)' Eaghgpallet is inserted, at its front end, under the

rear end of its preceding pallet to form a continmuous

e

walkway., so that a great number of users can be transported
in safe manner. _

(3) A recess may be provided on the front end of each
pallet to be fitted over a projection member of its
preceding pallet, which ensures positive engagement of the
front end of each pallet with the rear end of its preceding
pallet on the circular sectors of the rails.

(4) The screw rods may have screw grooves with shorter
pitch at portions closer to the semi-circular sectors of
the rails and with longer pitch at portions away from the
semi-circular sectors, so that the moving speed of the
pallets is slow at the portions of the linear sectors of

the rails closer to the circular sectors, and is increased
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ri de.and which can be rounded or circulated along the rails 11, chains 22
and -el astic buffer nmeans 25 for interconnecting the adjacent pallets 3,
screw rods 16 and 24 for noving the pallets 3 in extending direction of
the rails 11, novable steps 63 each positioned at a boarding site where
users get on or off the pallets 3, and tracer neans 68 capabl e of
vertically - noving the correspondi ng

at middles of the l;neaf”éecfors of the-rails. Accordingly,
on the portions of the linear sectors of the rails closer
to the circular sectors, users can easily get on or off the
pallets.

(5) Fﬁrther screw rods for moving the pallets may be
separately provided at the middles of the linear sectors of
the rails, which can relieve any tensile force applied to
the string means ;nterconnecting the adjacent pallets.

(6) Each pallet may.be provided with tilt-angle
compensation rollers rollable over the lower surfaces of
the guide@rails which forwardly tilt the pallet moved from
the linéaf sectors of the rails to the semi-ci;pular
sectors so that the rear end of the pallet jumpé away from
the front end of its succeeding pallet. This facilitates
movement of the pallets on the semi-circular sectors of the
rails.

(7) A step may be arranged on each of the boarding sites
where users may get on or off the pallets. The step has
comb teeth which may be fitted into grooves extending
longitudinally on an upper surface of each pallet. This
makes it possible to remove foreign objects in the grooves
of the pallet by the comb teeth.

(8) The step may be vertically moved by tracer means in
accordance with the upper surface of the pallet passing

near the position where the step is arranged. This

This Sheet Has Been Re; {i

o [




10 .novable step 63 for .engagenent with an upper surface of the pallet 3.
First, the rails 11 and guide rails 12 in association wth themw | be
described with reference to Figs. 6 to 10 and 15. Each-of the rails
11 conprises two linear sectors 1A

prevents the comb tgeth'%rom.contacting the bottoms of the
grooves of the paliet and therefore prevents wear of the
comb teeth. *

(9) Elastic buffer means may be arranged betwéen each
pallet and the string means to be connected to the pallet,
which can reduce any tensile force applied to the string |
means when its succeeding pallet is moved after the pallet.
(10) A short linea; sector may be arranged at a middle of
each of the semi—cifcular sectors of the rails, which makes
it pbssible'to increase distance between the long linear
sectors of the rails where the pallets are moved in

different directions. »

‘.
s
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and 1B arranged horizontally in parallel with each other, a sem-circular
sector 1C connected. to one end of each of the |I|inear sectors 1A and 1B and
a- seniGL#euLa#—see%ef—&E%—connected to the other end of each of the |inear
sectors 1A and The rails 11 are placed on racks 23 which in turn

are |nst | M“(‘ lHﬂ mmands 14. Hei ght of an upper or roller-rolling
surface ajls 11 fromthe base stands 14 is set

substantial ly. evenly

What is Claimed is:-

1. A moving walk comprising annular.réils each having two
linear sectors and twd semi¥circulaf sectors, said 1iﬁear
and semi-circulér sectors being combined endlessly and
substantially horizontally, screw rods rotatably arranged
in parallel with the linear sectors and having screw
grooves and a numbg; of pallets to be circulated along the
failsi each of said éallets haviﬁg running rollers for
rolling over the.rails, traverse-motion control side
rollers fqr rolling over side surfaces of the rails and a
moving roller to be engaged with the screw grooves of the
screw rods, each of said pallets having a projeétion member
on a lower surface of the pallet so that the projection of
the pallet may contact a front end of its succeeding pallet,
each of said pallets being inserted at its front end under

its preceding pallet, the adjacent pallets being

interconnected through string means.

2. A moving walk according to claim 1, each of the pallets
has a front end formed with a recess into which the -

projection member of its preceding pallet is fitted.

3. A MOving walk according to claim 1, wherein pitch of

the screw groove is shorter on a portion of each of the
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Arrénged out si de and inside of the senmi-circular sectors 1C and 1D of the
radially outward and inward rails 11, respectively, are guide rails 12
which are sem- circularly curved in accordance with the raitstir——

The guide rails 12 are supported from above by pi IIars d!m he
base stand 14 at sides of the guide rails 12 away fro q B(ﬂ”' :
Hei ght of a lower or roller-rolling surface of the qui real t he
base stand 14 is set substantially

screw rods closer tp oné”end;and is longer on a portion of
each of the screw fods closer to the other end, each of

- said screw rods being arranged on portions of the linear
sectors of the rails closer tb.the semi-circular sectors so
that the portion of each of the screw rods with shorter
pitch in the screw groove is positioned closer to the

circular sectors of the rail.

4. A moving walk acéording to claim 3, wherein further
screw rods are rotatably arranged on and parallel to the
linear sectors of the rails between said first-mentioned
'screw rodé arranged closer to the semi-circulgf‘sectors of
the rails, each of said further screw rods haviﬁg a scréw

groove with pitch same as the longer pitch of the thread

groove of the first-mentioned screw rod.

5. A moving walk according to claim.i, wherein guide rails
are arranged to extend along the semi-circular sectors of
the rails and along portions of linear sectors of the rails
closer to said semi-circular sectors, each pallet being
provided with tilt-angle compensation rollers which are
arranged ahead of fhe moving roller in a moving direction
of the pallet and are rollable over lower surfaces of the

guide rails.

-_
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eveﬁly ' " The seni-circular sectors 1C and 1D of the rails 11 and the
guide rails 12 are entirely covered MAth boarding platforns 2A and 2B,
respectively

6. A moving walk aqcordfhg fo claim 1, whgrein each of
said pallets has aﬂ upper surface formed with grooves
extending longitudinally, a step with comb teeth at a tip
end being arrangéd on each Qf'portions of the linear
sectors of the rails closer to the semi-circular sectors
such that the comb teeth are fitted in grooves of the
pallet passing through said portions, a base end of said
step away from thg_qomb teeth being positioned closer to

the circular sectors.

7. A moving walk according to claim 6, wherein a rotation
shaft is éttached to and extends laterally from’bhe base
end of the step, saild rotation shaft being pivofed to a
fixed object near the base end of the step, tracer means
being provided to vertically move the step in accordance
with the upper surface of the pallet passing through the
portions of the linear sectors of the rails closer to the

semi-circular sectors.

8. A moving walk according to claim 7, wherein said tracer
means comprises an upper arm having a base end fixed to the
rotation shaft and a tip end positioned laterally of the
step, a lower arm having a base end pivoted to the fixed
object near the tip end of the step and a tip end arranged

under the upper arm so that the tip end of the lower atm is
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Next - the pallets 3 and nmenbers associated with them w |l be described
with reference to Figs. 8 to 15. Each pallet 3 has ridges 3g on its
upper surface. The ridges 3g define through grooves 3f which extend
entirely of the upper surface of the pallet in the m)ﬂmﬂwm[ﬂm The
ridges 3g on the pallet 3 project backwardly to provid H'&""
Provi ded between the conb teeth 3b are downward projections Be" os *

engagenent with the grooves 3f of the succeeding pallet 3. The conb teeth
3b have inclined upper :

at a position closer to the circular sectors of the rails

than the rotation shaft, a tracing roller pivoted on the
tip end of the lower arm so that said roller can roll over
the upper surface of the pallet ﬁassing through the
portions of the lineér sectors of the rails closer to the
circular sectors and a connection member having one end
pivoted to the tip end of the upper arm and the other end

pivoted to a middle of the lower arm.

9. A moving walk according to claim 7, further comprising
elastic buffer means between each pallet and the string

means to be connected to the pallet so as to reduce tensile

-
-t

force to be applied to the string means when its succeeding

pallet is moved after the pallet.

10. A moving walk according to claim 9, wherein said
elastic buffer means comprises a spring member loosely
fitted over a bolt and to be compressed in the moving
direction of the pallet, a first seat akially movably
fitted over a portion of the bolt closer to one end thereof
and contacting one end of the spring member, a first nut
screwed on the bolt so that said nut contacts an end

- surface of said first seat away from the spring member, a
second sedt axially movably fitted over a portion of the

bolt closer to the other end thereof and contacting the
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surfaces 3d which gradual |y go down backwardly with gentle downward
gr adi ent . Each pallet 3 has a cylindrical projection nenmber 3c fixed
t o a—tewer—surface—ef—+the pallet. The pallet 3 is notched at its front end

to pr ular recess 3a into which the projection nenber 3c
of th m!i Hnu bhet 3 may be fitted. The pallet 3 has a | ateral
beam spacer 4 to the lower surface of the pallet and
ext endi ng .

other end of the sp;ing'ﬁembér, and a second nut screwed on
the bolt so that séid second nut contacts an end surface of
said second seat away from the spring membef, said elastic
buffer means being associated, through the second seat and
the other end of the bolt, with the pallet and the spring

means.

11. A moving walk according to claim 1, wherein-a short
linear sector is provided at a middle of each of the semi-

circular sectors of the rails.

This-Sheet Has Been RCﬁ

L]

35



| aterally of the pallet. The bean15 has runnlng rollers 6 each nounted
via a _ © 12 bracket 7 on a | ower
surface of the beamcloser to its rear end so that the rollers 6 can rol
over the upper surfaces

ABSTRACT OF THE DISCLOSURE

MOVING WALK

The inventiqn relates to é movihg.walk which can
transport users in opposite two directions.

A number of pallets 3 are arranged for rounding or
circulation on annular rails 11 having two linear sectors
1A and 1B. Screw ;qu 16 are arranged on the linear
sectors 1A and 1B of the rails 11. The adjacent pallets 3
are intercomnnected through string members 22. The pallets
3 are moved in opposite directions on the linear sectors 1A

and 1B, respectively - s

-

Each pallet 3 is inserted at its front end under a read
end of its preceding pallet 3 to provide a continuous walk

surface so that many users are transported safely.
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of the rails 11. Arms 8 substantially L shaped when seen fromfront or
back in the noving direction of the pallet 3 are attached at their upper
ends to opposite sides of a front end of the beamb5, respectively. The arm
8 has a tilt-angle conpensation roller 10 nounted via a bracket 9 to a

| ower end of the arm8 so that the roller 10 can roll over a | ower
surface of the guide rail 12. The beam 5 has two arns 15 attached at
their upper ends to a |ower surfaceFTIGe bIamS so as to be positioned

asBeenReﬁace:' FIG. 2
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bet ween t he paired running rollers 6. Each arm 15 has a

‘cont r ol

roller

21 mounted to a | ower end of

traverse-notion
the arm 15 so that the rollers

21 can roll

over. opposite

sides of the rails 11.

The pallets 3 as

descri bed above are arranged such that

the running rollers 6 contact the

upper surfaces of the

rails 11 and the traverse-noti on control

rollers 21

contact the sides of the rails 11. Each pallet 3 is inserted, at its
front_end, under its
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precedi ng pallet 3. As a result, on the linear sectors 1A and 1B of
the rails 11, the projections 3e of each pallet 3 is engaged wth the
grooves 3f of iits succeeding pallet 3. That is,
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the rear end of the pallet 3 is supported by its succeeding pallet 3.

In transition fromthe linear sectors 1A or 1B to the sem-circular
sectors 1D or 1C of the rails 11, the tilt- angle conpensation rollers 10
begin to roll over the lower surfaces of the guide rails 12 to forwardly
tilt the pallet 3 so that the rear end of the pallet 3 junps away fromthe
forward end of its succeeding pallet 3 and the projections 3e of the
pall et 3 are di sengaged fromthe grooves 3f of
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its éucceeding pall et 3, which enables the pallets 3 to pass along the

sem -circular sectors 1D or 1C On the sem -circular sectors 1D or 1C,
the projection nmenber 3c of each pallet 3 is fitted in the recess 3a on
the front end of its succeeding pallet 3. In transition fromthe

sem -circular sectors 1C or 1D to the linearsectors 1A or 1B of the rails
11, the tilt- angle conpensation rollers 10 cease rolling over the | ower
surfaces of the guide rails 12 to rel ease the forward
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tilting of each pallet 3 so that the rear end of the pallet 3 is
overl apped with the forward end of its succeeding pallet 3 and the _
projections 3e of the pallet 3 are re- engaged with the grooves 3f of its
succeedi ng pal l et 3. Next, the screw rods 16 and 24 and drive
mechani sms  associated with themw || be described with reference to Figs.
6 to 10 and 15 to 20.
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14 The screw rods 16 are arranged at four positions, i.e., at
portions of the linear sectors 1A and 1B of the rails 11 <closer to the
sem -circular sectors 1C and 1D. The screw rods 16 are between and in
parallel with the rails 11. Each screw rod 16 is rotatably supported
at its ends by bearings 20 installed on the above-nentioned racks 23.
Screw groove 16a of the screw rod 16 is designed such
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that the pitch becones longer in the order of S1, M and L1 in which S1
refers to a boarding (getting on and off) section closer to the

sem -circular sectors 1C or 1D, ML, a | ow speed section adjacent to the
boardi ng section S1 and closer to the mddle of the Iinear sectors 1A or
1B; and L1, a high-speed section adjacent to the | owspeed section M and
closer to the mddle of the linear sectors 1A or 1B. Each of the screw
rods 16 arranged on the linear sectors 1A closer to the sem -circular

sectors 1D and on

FIG. 11
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the linear sectors 1B closer to the sem -circul ar sectors

wi'th a notor
sprocket 35 f
so that rotat

sem -circul ar

19 through a rotation shaft
itted over the

34 connected to the notor
shaft 34, a drive chain 36 stretched over the

1C i s associ ated
19, a

sprocket 35 and another sprocket 37 over which the chain 36 is stretched,
ing power of the notor 19 is transmtted. Each of the
screw rods 16 arranged on the linear sectors 1A closer to the
sectors 1C and on
™
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the linear sectors 1B closer to the sem-circular sectors 1D is associated
wi'th the notor 19 through a gear box 38 connected to the shaft 34,
rotation shafts 39, 40 and 41 sequentially connected to the gear box 38, a
gear box 42 connected to the shaft 41, a rotation shaft 43 connected to

FIG. 13
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the gear box 42, a sprocket 44 fitted over the shaft 43, a drive chain 45
stretched over the sprocket 44, another sprocket 46 over which the chain
45 is stretched and a rotation shaft 47 over which the sprocket 46 is
fitted, so that rotating power of the notor 19 is transmtted. The
screw rods 24 are arranged at two points, i.e., at mddles in the |inear
sectors 1A and 1B of the rails 11. The screw rods 24 are between and in
parallel with the rails 11.
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The screw rods 24 is also rotatably supported via bearings (not'shomn) on

t he above-nentioned racks 23 just like the screw rods 16. Screw
groove 24a of the screw rod 24 has a pitch equal to the pitch of the screw
groove 16a in the high-speed section L1. The screw rod 24 positioned

at the mddle of the linear sectors 1B is associated with a notor 48
through a rotation shaft 49 connected to the notor 48, a sprocket 50

fitted over the shaft 49, a drive fPikﬂ}Slzf%éetched over the
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sprocket 50 and another sprocket 52 over which the chain 51
16 Is stretched, so that rotating power of the notor 48 is transmtted.
The screw rod 24 arranged at the mddle of the |inear

FIG. 19
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sectors 1A is associated with the notor 48 through a gear
rotation shafts 54, 55 and 56 sequentially connected to

box 57 connected to the shaft 56, a rotation shaft
connected to the gear box 57, a sprocket 59 fitted over the
shaft 58, a drive chain 60 stretched over the

to the shaft 49,
t he gear box 53, a gear
58

sprocket 61 over which the chain 60 is
over which the sprocket 61 is fitted,
notor 48 is

box 53 connect ed

rotation
sprocket 59, another

stretched and a rotation shaft 62
so that the rotating power of the

FIG. 20
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transmtted. The | ateral beam5 of the pallet 3 has a support base 17
attached to a center of a |ower surface of the beam 5. The support base 17
has a nmoving roller 18 rotatably nounted on a |ower end of the base 17
such that the roller 18 is positioned just under the projection nenber 3c.
Wth the noving rollers 18 being engaged with the screw grooves 16a and
24a, the screws rods 16 and 24 are rotated so that the noving rollers 18
are sent in a direction corresponding {0 the rotation of the screw rods 16

and 24. : «
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As a result, the pallets 3 are noved along the linear sectors 1A and 1B of
the rails 11. Movi ng speed of the pallets 3 is increased in the order
17 of the boarding section Sl1, the | ow speed section ML and
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t he hi gh-speed section L1 in accordance with the pitches of  the screw
grooves 1l6a and 24a. Next, the chain 22 and the elastic buffer neans
25 will be described with reference to Figs. 10, 15, 21 and 22. The
el astic buffer nmeans 25 conprises a spring nenber 29 loosely fitted over a
bolt 28 and capabl e of being conpressed in the noving direction of the
pallet 3, a first seat 27a axially novably fitted over a portion of the

bolt 28 closer to one end of the boltﬁgg\EEEILn contact with one

m\/—\

63
71

75 72

67 66 69 74 76

68

FIG. 23

64
3

This Sheet Has Been R

N I me




end of the spring nenber 29, a first nut 28a screwed on the bolt 28 so
that it contacts an end surface of the seat 27a away fromthe spring
menber 29, & second seat 26a axially novably fitted over a portion of the
bolt 28 closer to the other end of the bolt 28 and in contact with the
other end of the spring nenber 29, a second nut 28b screwed on the bolt
28 so that it contacts an end surface of the seat 26a away fromthe spring
menber 29 and a third nut 28c screwed on the bolt 28 so that it contacts

t he second nut 28b. In the elastic buffer neans 25, engagenent of the

FIG. 24
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second nut 28b with the bolt 28 is adjusted to change projection |ength of
the bolt 28 fromthe second seat 26a. The first seat 27a is integral
with an inner tube 27 which is positioned inwardly of the spring menber 29
and which encircles an internedi ate portion of the bolt 28.
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18 “he second seat 26a is integral with an outer tube 26 which encircles

the spring nenber 29. The outer tube 26 has a plug 30 fitted into an
end of the tube 26 away fromthe seat. The plug 30 has a connection fork
30a and is retained in the tube 26 via a spring pin 30b. The fork 30a

I's connected to one end of a link nenber 32 via a pin 32a.
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The ot her end of t he I|nk renber 32 i S connect ed to a front en@\%sﬁu(; \POQ

T oht réar end of the;chaln
SHWpof} the chain 22 is conpett 4 hpe ®99eal end

oKedy via al substantially horizontal pinj2pRb.
each pallet 3 is =

'MOVING WALK

BACKGROUND OF THE INVENTION

The present invention relates to a moving walk to be
installed in public facilities such as airport, railroad
station, etc., and in particular to a moving walk for
transporting users in two opposite difections.

As one of the moving walks currently in practical use,
there is a moving walk which comprises sprockets rotatably
mounted on left and right sides of the moving walk at one i
and the othef ends of the moving walk, an endless chain
engaged on the sprockets at each of the left and right
sides of the moving walk, and a number of pallets on which
users can ride and which are engaged at their left and
right sides with the endless chains so as to be rounded or
circulated by rotation of the sprockets.

| In this moving wa;k, users are transported from one end
to the other of the moving walk by the pallets moving along
an upper or carrier side of a circulating route whereas the
pallets moving along a lower or return side of the
circulating route do not contribute to transportation of
fhe nsers. In the moving walk, users cannot be transported
in two opposite directions at the same time.

Another type of moving walk is disclosed in JP-B-56-257.

As shown in Figs. 1 to 5, the moving walk disclosed in
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connected to the corresponding one of the arms 8 of its succeeding pall et
3 via the bracket 31 on the pallet 3, the chain 22, the elastic buffer
means 25 and the bracket 31 on the succeeding pallet 3. Furt her,
fixed to the outer tube 26 is a stopper nmenber 33 which contact the fork
28d to prevent the bolt 28 from being rotated.

2

——c—

this Japanese publication comprises a guide rail 102 having
an accommodation groove 101 extending in an extending
direction of the moving walk, guide plates 104 arranged on
upper portions of the guide rail 102 at opposite sides of
the groove 101, each of the guide plates 104 having at its
upper surface a running groove 103 extending in the
extending.direction of the moving walk, pallets 105 on

" which users can ride, steel balls 107 rotatably supported
via receptacles 106 on left and right bottom portions of
the pallets 105 so that the balls 107 can roll along.the
running grooves 103, and a screw shaft 108 having thread
109 and arranged in the groove 101 to extend in the
extending direction of the moving walk.

The screw shaft 108 may be made of bundled steel wires
so as to have flexibility.

The screw shaft 108 has portions S and L with shorter
aﬁd longer pitches in thread 109, respectively. The
portions S with shorter pitch are arranged near boarding
sites where users can get on or off the pallets, and the
portions L with longer pitch are arranged between the
boarding sites.

The screw shaft 108 is connected at its one end to a
drive shaft of a motor 110 and is rotatably supported at
its other end by a bearing 1l11.

BEach of the pallets 105 is formed, at its bottom
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19 Next, the novable step 63 and the tracer neans 68 will be
described with reference to Figs. 14 and 23 to 25. The novabl e step’ 63
is mounted on each of fixed steps 64 associated with the boarding
pl atforns 2A and 2B. The fixed steps 64 are positioned to extend from
the platfornms 2A or 2B to cover the ends of the linear sectors

: 3

portions closer to front and rear ends, with grooves 112
extending in the moving direction of the pallet 105,
respectively.

Each of the grooves 112 supports an upper portion of a
support frame 114 for forward and backward movement of the
frame 114 via a shaft 113 extending in the groove 112 in
the moving direction of the pallet 105.

Each of the support frames 114 rotatably supports steel
balls 115 at its front and rear bottom portions,
respectively, sé that the steel balls 115 contact the
thread 109 6f the screw shaft 108.

In this moving walk, actuation of the motor 110 causes.
.the support frames 114 to be pushed in the feed direction
of the thread 109 in association with rotation of the screw
shaft 108, which moves the pallets 5.

Moving speed of the palléts 105 is slow at the portions
S ﬁith shorter pitch in thread 109 which are near the
boarding sites and incfeases at the portions L with longer
pitch in thread 109 which are between the boarding sites.

In traﬁsition of each pallet 105 from the portion S
with shorter pitch in the thread 109 to the portion L with
longer pitch or vice versa, the frame supports 114 mounted
on the pallet 105 are moved horizontally along ﬁhe shafts
113 so as to adjust spacing between the support frames 114

according to any change of pitch in the thread 109.
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1A or 1B of the rails 11. The novable step 63 is forned at its tip end
wth conb teeth 65 to be fitted into the grooves 3f on the upper surface
of the pallet 3. The novable step 63 has a rotation shaft 66 attached to a
base -end of the step 63. The rotation shaft 66 projects laterally fromthe
base end of the step 63 substantially horizontally. This rotation
shaft 66 is rotatably supported by a béaring 67 arranged near a tip end of
the fixed step 64 such that an upper surface of the base end of the
novabl e
Because of its flexibility, the screw shaft 108 may be
curved to curve the moving route of the pallets 105.
It may be, therefore, contrived that a number of
pallets 105 may be rounded or circulated by substantially
annulaf arrangement of the screw shaft 108 as shown in Fig.
5.
However, in fact, a screw shaft 108 having good
flexibility is difficult to produce and therefore is not
suitable for practical use. It is not easy to
substantially annularly arrange the screw shaft 108 so as
to round or circulate the pallets 105.
Furthermore, in the moving walk disclosed in JP-B-56-
257, the adjacent pallets 105 in the moving direction are
not in contact with each other, and therefore fence or the
like means must be provided for each of the pallets 105 so
as to prevent users from falling off.
The present invention was made in view of the above and
has 1ts object to provide a moving walk which can transport

users in two opposite directions at the same time and in

safe manner.

BRIEF SUMMARY OF THE_INVENTION
In a moving walk according to the invention, a number
of pallets are arranged for rounding or circulation on

annular rails each having two linear sectors and two semi-
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step 63 is not greatly distanced fromor stepped with an upper surface of
the tip end of the fixed step 64. The tracer neans 68 conprises an
upper arm 69 having a base end fixed to the shaft 66 and a tip end
positioned laterally of the novable step 63, a lower arm 72 having a base
end pivoted via a pin 71 to a bracket 70 arranged near the tip end of the
novabl e‘step 63 and a tip end arranged S5under the upper arm 69 so as to be
positioned closer to the <circular sectors 1C or 1D of the rails 11 than
the rotation

circular sectors combined endlessly and substantially
horizontally. Screw rods installed on the linear sectors
of the rails-are rotated to move in one direction the
pallets with their moving rollers engaged with screw
grooves of the screw rods.

The adjaceﬁt pallets are interconnected by string means.
The pallets at positions where no screw rods are arranged
are pulled by the pallets moved on and by the screw rods.

On the semi-circular sectors of the rails, each pallet
is contacted, at its projection member on a lower surface
of the pallef, by a front end of its succeeding pallet.
The pallets at the semi-circular sectors of the rails are
pushed forward by the pallets moved on and by the screw
rods on linear sectors of the rails.

Each pallet is inserted, at its front end, under a rear
end of its preceding pallet so that a continuous walk
sﬂrface is férmed.

Each pallet may have a recess at its front end, which
‘recess may be fitted over the projection member of its
preceding pallet. This ensures positive engagement of a
rear end of each pallet with a front end of its succeeding
pallet on the semi-circular sectors of the rails.

The screw rods may be arranged on portions of the
linear sectors of the‘rails closer to the circular sectors,

pitch of screw groove on the screw rods being shorter on

————in
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20 shaft 66, a tracing roller 73 pivotally supported on the tip end of
the lower arm72 so that the roller 73 can roll over the upper surface of
the pallet 3 passing imediately below the fixed step 64, and a connecting
menber 76 with :

their portions closer to the circular sectors of the rails
and longer on their portions away from the circular sectors

. of the rails. This_decreases the moving speed of the
pallgts on portions of the linear sectors of the rails
closer to the circular sectors, and increases the moving
speed of the pallets on the middles of'the linear sectors
of the rails.

Further screw rods for moving pallets may be separately
arranged at the middles the linear sectors of the rails to
reduce tensile force to be applied on the string means
interconnecting the adjacent pallets.

Each pallet may be provided with tilt-angle
compensation rollers rollable over lower surfaces of guide
rails, which rollers forwardly .tilt the pallet moved from
the linear sectors of the rails to the semi-circular
sectors so that the rear end of the pallet jumps away from
tne front end of its succeeding pallet. The rollers
reiease the forward tilting of the pallet moved from the
semi-circular sectors of the rails to the linear sectors so
that the rear end.of the pallet is overlapped with the
front end of its succeeding pallet.

Steps may be arranged on boarding sites where users may
get on or off the pallets. Each of such steps has comb
teeth which may be fitted into grooves extending

longitudinally on an upper surface of each pallet to remove
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Its one end pivoted via a pin 74 to the tip end of the wupper arm69 and
with its other end pivoted via pin 75 to an internediate portion of the
| ower arm 72. D stance fromthe conb teeth 65 of the novable step 63
to center of rotation of the tracing roller 73 is set to a value
substantially equal to distance between two adjacent pallets which are
going to pass imedi ately bel ow the noyable and fixed steps 63 and 64.

Di stance between the pins 74 and 75 is set to such a value that the conb
~teeth 65 are fitted in the grooves 3f

any foreign objects in the grooves of the pallet.

The step may be vertically movably supported. Traqer
means may be provided to vertically move the step in
accordance with the upper surface of the pallet passing
near the position where the step is arranged. This
prevents the comb teeth from contacting bottoms of the
grooves of the pallet.

Elastic buffer means may be provided between each
pallet énd the string means to be connected to the pallet
so as to reduce tensile force to be applied to the string
means when iﬁs succeeding pallet is moved after the pallet.

A short linear sector may be provided at a middle of
.each of the semi-circular sectors of the rails to increase

distance between the long 1inéar sectors of the rails.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1_is a partially sectional side view showing a
pallet engaged with a screw shaft of a moving walk
disclosed in JP-B-56-257;

Fig. 2 is a front view partially in section of Fig. 1;

Fig. 3 is a partially sectional side view showing
support frames mounted on the pallet of Fig. 1:

Fig. 4 is a side view showing the whole of the screw

shaft of Fig. 1;

Fig. 5 is a plan view showing the screw shaft of Fig. 1
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of the pallet passing i nmediately under the novable step 63 and the | ower
surface of the conb teeth 65 do not contact the bottom of the grooves 3f.
In Fig. 8, reference nunerals 77S, 77M and 77L represent handrails nmade of
rubber material . . The handrails 77S are arranged respectively on |eft
and right of the noving route on the linear sectors 1A and 1B of the

pal lets*3 to correspond to the boardinggsections S1 of the screw rods 16;
and the handrails 77M on left and :

arranged substantially annularly:

Fig. 6 1s.a prlan view showiﬁg an embodiment of a moving -
.walk according to the invention;

Fig. 7_is a partial plan view showing rails and guide
rails in Fig. 6;

Fig. 8 is a partial side view showing the moving walk
according to the embodiment of the invention:

Fig. 9 is a partial plan vieﬁ showing the pallets in
Fig. 8:

Fig. 10 is a side view showing the pallets on linear
sectors of tﬁe rails in Fig. 9;

Figs. 11 and 12 are side and plan views showing the
pallets'on semi-circular sectors of the rails in Fig. 9,
respectively;

Fig. 13 is a partial perspective view showing a rear
end of the pallet in Fig. 8;

: Fig. 14 is a perspective view showing the pallets and a
movable step in Fig. 8; _

Fig. 15 is a front view showing the pallet in
transition between the linear and semi-circular sectors of
the rails in Fig. 9:

Figs. 16 to 18 are partial side views showing portioms
of the screw rod different in pitch of screw groove in Fig.
6;

Figs. 19 and 20 are plan views showing drive mechanisms
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right of the noving route of the pallets 3 to correspond to
sections M of the screw rods 16.

t he | ow speed
21

As shown in Fig. 19, the rotating power of the notor 19 is transmtted to

the handrails 77S and 77M t hr ough

for the screw rods in Fig. 6:

Fig. 21 is a partial sectional side view showing

elastic buffer means in Fig. 10;

Fig. 22 is a partially sectional plan view showing

spring means in Fig. 10;

Fig. 23 is a side view showing the movable step and

the pallets in Fig. 8;

Figs. 24 and 25 are side and partial plan views showing

tracer means in Fig. 23, respectively:; and

Fig. 26 is a plan view showing another embodiment of

rail arrangement used in the moving walk of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodimeﬁts of the invéntion will be described with

reference to the attached drawings.

Figs. 6 to 25 show an embodiment of a moving walk

adcording to the invention which comprises two annularly

arranged rails 11, a nﬁmber of pallets 3 on which users caﬁ

ride and which can be rounded or circulated along the rails

11, chains 22 and elastic buffer means 25 for

interconnecting the adjacent pallets 3, screw rods 16 and

24 for moving the pallets 3 in extending direction of the

rails 11, movable steps 63 each posifioned at a boarding

site where users get on or off the pallets 3, and tracer

means 68 capable of vertically moving the corresponding
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sprockets 78 and 79 fitted respectively over the rotation shafts 39 and
41, sprockets 82 and 83 fitted respectively over rotation shafts 80 and 81
connect-ed to the gear boxes 38 and 42, drive chains (not shown) stretched
over the sprockets 78, 79, 82 and 83 and sprockets (not shown) associ ated
with the handrails 77S and 77M As a result, the handrails 77S and 77M are
rounded or circulated in synchronizatggn with the novenent of the pallets
3. The handrails 77L are arranged respectively at left and right of
the noving route in the linear sectors 1A and 1B
movable step 63 for engagement with an upper surface of the
pallet 3.
First, the rails 11 and guide rails 12 in association
with them will be described with reference to Figs. 6 to 10
and 15.
Each of the rails 11 comprises two linear sectors 1lA
and 1B arranged horizontally in parallel with each other, a
semi-circular sector 1C connected to one end of each of the
linear sectors 1A and 1B and a semi-circular sector 1D
connected to the other end of each of the linear sectors 1A
and 1B. |
The rails 11 are placed on racks 23 which in turn are
installed on base stands 14.
Height of an upper or roller-rolling surface of each of
the rails 11 from the base stands 14 is set sﬁbstantially
evenly.
| Arranged outside and inside of the semi-circular
sectors 1C and 1D of the radially outward and inward rails
11, respectively, are gulde rails 12 which are semi-
circularly curved in accordance with the rails 11.
The guide rails 12 are supported from above by pillars
13 erected on the base stand 14 at sides of the guide rails
12 away from the rails 11.

Height of a lower or roller-rolling surface of the

guide rails 12 from the base stand 14 is set substantially
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of the pallets 3 to correspond to sections where the handrails 77S and 77M
are not arranged. As shown in Fig. 20, rotating power of the notor 48

is

transmitted to the handrails 77L through sprockets 84 and 85

respectively fitted over the rotation shafts 54-and 56, sprockets 88 and
89 respectively fitted over rotation shafts 86 and 87 connected to the

gear

boxes 53 and 47, drive chains (n@l shown) stretched over the

sprockets 84, 85, 88 and 89 and sprockefs (not shown) associated with the

evenly.

The semi-circular sectors 1C and 1D of the rails 11 and
the guide rails 12 are entirely covered with boarding
platforms 2A and 2B, respectively. '

Next, the pallets 3 and members associated with them
will be described with reference to Figs. 8 to 15.

Each pallet 3 has ridges 3g on its upper surface. The
ridges 3g define through grooves 3f which extend entirely
of the upper surface of the pallet in the moving direction.
The ridges 3g on the pallet 3 project backwardly to provide
comb teeth 36.

Provided between the comb.teeth 3b are downward
projections 3e for engagement with the grooves 3f of the
succeeding pallet 3. The comb teeth 3b have inclined upper
surfaces 34 which gradually go down backwardly with gentle
downward gradient.

B Each pallet 3 has a cylindrical projection member 3c
fixed to a lower surface of the pallet. The pallet 3 is
notched at its front end to provide a seﬁi-circular recess
3a into which the projection member 3¢ of the preceding
pallet 3 may be fitted.

The pallet 3 has a lateral beam 5 attached via a spacer
4 to the lower surface of the pallet and extending
laterally of the pallet.

The beam 5 has running rollers 6 each mounted via a

P vt ot




handrails 77L. As a result, the handrails 77L are rounded or circulated in

synchroni zation with the novenent of the pallets 3. Next, node of
operation of the noving wal k as shown in
22 :

12

—————

bracket 7 on a lower surface of the beam closer to its rear
end so that the rollers 6 can roll over the upper surfaces
of the rails 11.

Arms 8 substantially L shaped when seen from front or
back in the moving direction of the pallet 3 are attached
at their upper ends to opposite sides of a front end of the
beam 5, respectively. The arm 8 has a tiltrangle
compensation roller 10 mounted via a bracket 9 to a lower
end of the arm 8 so that the roller 10 can roll over a
lower surface of the guide rail 12.

The beam:S has two arms 15 attached at their upper ends
to a lower surface of the beam 5 so as to be positioned
between the paired running rollers 6. Each arm 15 has a

. traverse-motion control roller 21 mounted to a lower end of
the arm 15 so that the rollers 21 can roll over opposite
sides of the rails 11.

| The pallets 3 as described above are arranged such that
the running rollers 6 contact the upper surfaces of the
rails 11 and the traverse-motion control rollers 21 contact
the sides ef the rails 11.

Each pallet 3 is inserted, at its front end, under its
preceding pallet 3.

As a result, on the linear sectors 1A and 1B of the
rails 11, the projeetions 3e of each pallet 3 is engaged

with the grooves 3f of its succeeding pallet 3. That is,
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Figs. 6 to 25 will be described. In this enbodi nent, rotation of the
screw rods 16 and 24 by the notors 19 and 48 causes the noving rollers 18
in engagenment with the screw grooves 16a and 24a to be sent in a
direction to correspond to the rotation of the screwrods 16 and 24, which
noves the pallets 3 along the linear sectors 1A and 1B of the rails 11.
In this-case, the noving directions of qtgne pallets 3 on the linear sectors
1A and 1B of the rails 11 are mutual | y—Teversed. Thus, users can be
transported in two opposite
the rear end of the pallet 3 is supported by its succeeding
pallet 3.
In transition from the linear sectors 1A or 1B to the
semi-circular sectors 1D or 1C of the rails 11, the tilt-
angle compensation rollers 10 begin to roll over the lower
surfaces of the guide rails 12 to forwardly tilt the pallet
3 so that the rear end of the pallet 3 jumps away from the
forward end of its succeeding pallet 3 and the projections
3e of the pallet 3 are disengéged from the grooves 3f of
its succeeding pallet 3, which enables the pallets 3 to
pass along the semi-circular sectors 1D or 1C.
On the semi-circular sectors 1D or 1C, the projection
member 3c of each pallet 3 is fitted in the recess 3a on
the front end of its succeeding pallet 3.
In transition from the semi-circular sectors 1C or 1D
to the linear sectors 1A or 1B of the rails 11, the tilt-
aﬁgle compensation rollers 10 cease rolling over the lower
surfaces of the guide rails 12 to release the forward
tilting of each pallet 3 so that the rear end of the pallet
3 is overlapped with the forward end of its succeeding
pallet 3 and the projections 3e of the pallet 3 are re-
engaged with the grooves 3f of its succeeding pallet 3.
Next, the screw rods 1§ and 24 and drive mechanisms

assoclated with them will be described with reference to

Figs. 6 to 10 and 15 to 20.




directions at the sane tine by the single noving wal k. Anong t he
pallets 3 on the linear sectors 1A and 1B of the rails 11, those pallets 3
having the noving rollers 18 not in engagenment with the screw grooves 16a
and 24a are pulled.via the elastic buffer nmeans 25 and the chains 22 by
the preceding pallets 3 which are noving in association wth the rotation
of the screw rods 16 and 24. Thus,1on the linear sectors 1A and 1B of
the rails 11, each pallet 3 is noved~wtH-its projections 3e engaged in

The-screw rods 16 are arranged at four positions, 1i.e.,
at portions of the linear'sectors 1A and 1B of the rails 11
closer to the semi-circular sectors 1C and 1D. The screw
rods 16 are between and in parallel with the rails 11.

Each screw rod 16 is rotatably supported at its ends by
bearings 20 installed on the above-mentioned racks 23.

Screw groove lé6a of the screw rod 16 is designed such
that the pitch becomes longer in the order of S1, Ml and Ll
in which S1 referslto a boarding (getting on and off)
section closer to the semi-circular sectoré 1C or 1D; M1, 'a
low-spéed seétion adjacent to the boarding section S1 and
closer to the middle of the linear sectors 1A or 1B; and L1,
a high-speed section adjacent to the low-speed section Ml
and closer to the middle of the linear sectors 1A or 1B.

Each of the screw rods 16 arranged on the linear
sectors 1A closer to the semi-circular sectors 1D and on
tﬂe linear sectors 1B closer to the semi-circular sectors
1C is associated with a motor 19 through a rotation shaft
34 connected to the motor 19, a sprocket 35 fitted over the
shaft 34, é drive chain 36 stretched over the sprocket 35
and@ another sprocket 37 over which the chain 36 is
stretched, so that rotating power of the motor 19 is
transmitted.

Each of the screw rods 16 arranged on the linear

sectors 1A closer to the semi-circular sectors 1C and on
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the grooves 3f of its succeeding pallet 3. In this case, the rear

end

of the pallet 3 is overlapped with the front end of its succeedi ng pallet

3.

Thus,

many users can be transported in safe nmanner.
speed of the pallets 3 is sequentially
are noved to the

15

the linear sectors 1B closer to the semi-circular sectors
1D is associated with the motor 19 through a gear box 38
connécted to the shaft 34, rotation shafts 39, 40 and 41
sequentially connected to the gear box 38, a gear box 42
connected to the shaft 41, a rotation shaft 43 connected to
the gear box 42, a sprocket 44 fitted over the shaft 43, a
drive chain 45 stretched over the sprocket 44, another
sprockef 46 over which the chain 45 is stretched and a
rbtation shaft 47 over which the sprocket 46 is fitted, so
that rotating power of the motor 19 is transmitted.

The screﬁ rods 24 afe arranged at two points, i.e., at
middles in the linear sectors 1A and 1B of the rails 11.
The screw rods 24 are between and in parallel with the
rails 11.

The screw rods 24 is also rotatably supported via
bearings (not shown) on the above-mentioned racks 23 just
like the screw rods 16.

Screw groove 24a of the screw rod 24 has a pitch equal
to the pitch of the screw groove l6a in the high-speed

section Ll.

The screw rod 24 positioned at the middle of the linear

sectors 1B is associaﬁed with a motor 48 through a rotation
shaft 49 connected to the motor 48, a sprocket 50 fitted
over the shaft 49, a drive chain 51 stretched over the

sproéket 50 and another sprocket 52 over which the chain 51

The novi ng
i ncreased as the noving rollers 18



23 boardi ng section S1, the | ow speed section ML and the high- speed
section L1 of the screw grooves 16a, and is decreased as the noving
rollers 18 are nove to the high-speed section L1, the | ow speed section M
and the boarding section S1 of the screw grooves 16a. Consequent |y,
at the opposite ends of the linear sectors 1A and 1B of the rails 11, the
pallets-3 are noved at |ow speed and ysgrs can easily get on or get off

t he EE—

is stretched, so that rotating power of the motor 48 is
transmitted.

The screw rod 24 arranged at the middle of the linear
sectors 1A is associated with the motor 48 through a gear
box 53 connected to the shaft 49, rotation shafts 54, 55
and 56 sequentiallf connected to the gear box 53, a gear
box 57 connected to the shaft 56, a rotation shaft 58
connected to the geaf box 57, a éprocket 59 fitted over the
rotation shaft 58, a drive chain 60 stretched over the
sprocket 59, another sprocket 61 over which the chain 60 is
stretched ané a rotation shaft 62 over which the sprocket
61 is fitted, so that the rotating power of the motor 48 is
transmitted.

The lateral beam 5 of the pallet 3 has a support base
17 attached to a center of a lower surface of the beam 5.
The support base 17 has a moving roller 18 rotatably
mﬁunted on a lower end of the base 17 such that the roller
18 1is positioned just under the projection member 3c.

With the moving rollers 18 being engaged with the screw
grooves 1l6a and 24a, the screws rods 16 and 24 are rotated:
so that the moving rollers 18 are sent in a direction
corresponding to the rotation of the screw rods 16 and 24.
As a result, the pallets 3 afe moved along the linear
sectors 1A and 1B of the rails 11.

Moving speed of the pallets 3 is increased in the order
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pallets 3. At the mddles of the linear sectors 1A and 1B of the rail 11,
the pallets 3 where the users are on can be noved at high speed. Any
excessive tensile force may be applied to the chains 22 between the

adj acent pallets 3 when each pallet 3 is started to be pulled by its
preceding pallet 3. Such possible excessive tensile force is relieved by
the elastic buffer means 25. As g7result, deformation of the chains
22 which may be '

of the boarding section S1, the low-speed section M1l and
the high-speed section L1 in accordance with the pitches of
the screw grooves l6a and 24a.

Next, the chain 22 and the elastic buffer means 25 will
be described with reference to Figs. 10, 15, 21 and 22.

The elastic buffer means 25 comprises a spring member
29 loosely fitted over a bolt 28 and capable of being
compressed in the moving direction of the pallet 3, a first
seat 27a axially movably fitted over a portion of the bolt
28 closer to one end of the bolt 28 and in contact with one
end of the sbring member 29, a first nut 28a screwed on the
bolt 28 so that it contacfs an end surface of the seat 27a
away from the spring member 29, a second seat 26a axially

. movably fitted over a portion of the bolt 28 closer to the
other end of the bolt 28 and in contact with the other end
of the spring member 29, a second nut 28b screwed on the
bolt 28 so that it contacts an end surface of the seat 26a
away from the spring member 29 and a third nut 28c screwed
on the bolt 28 so that it contacts the second nut 28b.

In the elastic buffer means 25, engagement of the
second nut 28b with the bolt 28 is adjusted to change
projection length of the bolt 28 from the second sgat 26a.

The first seat 27a is integral with an inner tube 27
which is.positioned inwardly of the spring member 29 and

which encircles an intermediate portion of the bolt 28.




caused by repeated application of excessive tensile force is prevented to
all eviate any inpact on users riding on the pallets 3. In addition to
the screw rods 16, screw rods 24 are arranged at the mddles of the |inear
sectors 1A and 1B of the rails 11. Accordingly, any tensile force applied
on the chains 22 can be further decreased, which nmakes it possible to
design the |linear sectors 1A and 1B of18he

The second seat 26a 1s integral with an outer tube 26 which
encircles the spring member 29.

The outer tube 26 has a plug 30 fitted into an end of
the tube 26 away from the seat. The plug 30 has a
connection fofk 30a and is retained in the tube 26 via a
spring pin 30Db.

The fork 30a is connected to one end of a link member
32 via a pin 32a.

" The other end of the link membér 32 is connected to a
front end of a bracket 31 fixed to the above-mentioned arm
8 via a subsfantially horizontal pin 32b.

The other end of the bolt 28 is integrally formed with
a fork 284.

The fork 28d is connected to a rear end of the chain 22
via a pin 22a. A front end of the chain 22 is connected to
a rear end of the above-mentioned bracket 31 via a
sﬁbstantially horizontal pin 22b.

As a result, each of the arms 8 of each pallet 3 is
connected to the corresponding one of the arms 8 of its
succeeding pallet 3 via the bracket 31 on the pallet 3, the
chain 22, the elastic buffer means 25 and the bracket 31 on
the succeeding pallet 3.

Further, fixed to the outer tube 26 is a stopper member
33 which contact the fork 284 to prevent the bolt 28 from

being rotated.
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24 rails 11 | onger in |ength. Rel i eve of the tensile force applied
to the chains 22 w |l suppress any elongation of |inks which constitute
the chains 22 and any wear of pins interconnecting the |inks. When
the pallets 3 approach the portion of the linear sectors A of the rails
11 closer to the sem -circular

12

Next, the movable step 63 and the tracer means 68 will
be described with reference to Figs. 14 and 23 to 25.

The movable step 63 is mounted on each of fixed steps
64 associated with the boarding platforms 2A and 2B.

The fixed steps 64 are positioned to extend from the
platforms 2A or 2B to cerr the ends of the linear sectors
1A or 1B of the rails 11.

The movable step 63 is formed at its tip end with comb
teeth 65 to be fitted into the grooves 3f on the upper
surface of the pallet 3. The movable step 63 has a
rotation shaft 66 attached to a base end of the step 63.
The rotation shaft 66 projects laterally from the base end
of the step 63 substantially horizontally.

| This rotation shaft 66 is rotatably supporteq by a
bearing 67 arranged near a tip end of the fixed step 64
such that an upper surface of the base end of the movable
sfep 63 is not éreatly distanced from or stepped with an
upper surface of the tip end of the fixed step 64.

The tracer means 68 comprises an upper arm 69 having a
base end fixed to the shaft 66 and a tip end positioned
laterally of the movable step 63, a lower arm 72 having a
base end pivoted via a pin 71 to a braéket 70 arranged near
the tip end of the movable step 63 and a tip end arranged
under the upper arm 69 so as to be positioned closer to the

circular sectors 1C or 1D of the rails 11 than the rotation
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sectors 1D or to the portion of the linear sectors IB of the rails 11
closer to the circular sectors 1C, the. overlapped anount of the rear and
front ends of the adjacent pallets 3 is increased due to the difference of
the pitches of the high-speed section L1, the | owspeed section M and the
boardi ng section S1 of the screw grooves 16a to decrease the distance
bet ween 't he pallets 3. Wen the pg@ets 3 enter the circular sectors
1C or 1D of the rails 11 after passing | medi ately under the novable
shaft 66, a tracing roller 73 pivotally supported on the
tip end of the lower arm 72 so that the roller 73 can roll
over the upper surface of the-pallet 3'passing'immediately
below the fixed step 64, and a connecting member 76 with
its one end pivoted via a pin 74 to the tip end of the
upper arm 69 and with its other end pivoted via pin 75 to
an intermediate portion of the lower arm 72.
Distance from the comb teeth 65 of the movable step 63
to center of rotation of the tracing roller 73 is set to a
value substantially equal to distance between two adjacent
pallets whicﬁ are going to bass immediately below the
movable and fixed steps 63 and 64.
Distance between the pins 74 and 75 is set to such a
value that the comb teeth 65 are fitted in the grooves 3f
of the pallet passing immediately under the movable step 63
and the lower surface of the comb teeth 65 do not contact
the bottom of the grooves 3f.
In Fig. 8, reference numerals 778, 77M and 77L
represent handrails made of rubber material.
The handrails 77S are arranged respectively on left and
right of the moving route on the linear sectors 1A and 1B
of the pallets 3 to correspond to the boarding.sections S1
of the screw rods 16; and the handrails 77M, on left and
right of the moving route of the palletsls to correspond to

the low-speed sections M1 of the screw rods 16.
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step 63, the conb teeth 65 at the tip end of the novable step 63 are
fitted in the grooves 3f of the pallet 3 to renobve any foreign objects in
t he grooves 3f. In this case, the tracer nmeans 68 vertically nove the
novabl e step 63 in accordance with the upper surface of the preceding
pallet 3 so as to prevent the |ower surface of the conb teeth 65 from
bei ng contacted by the bottomof the @¥oves 3f, which contributes to
prevention of wear of the conb teeth™65. Wien the pallets 3 enter the
| i near sectors 1A or 1B '

As shown in Fig. 19, the rctating power of the motor 19
is transmitted to the handrails 77S and 77M through
sprockets 78 and 79 fitted respectively over the rotation
shafts .39 and 41, sprockets 82 and 83 fitted respectively
over rotation shafts 80 and 81 connected to the gear boxes
38 and 42, drive chains (not shown) stretched over the
sprockets 78, 79, 82 and 83 and sprockets (not shown)
associated with the handrails 77S and 77M. As a result,
the handrails 77S and 77M are rounded or circulated in
synchronization with the movement of the pallets 3. _

The handfails 77L are arranged respectively at left and
right of the moving route in the linear sectors 1A and 1B

'of the pallets 3 to correspond to sections where the
handrails 77S and 77M are not arranged.

As shown in Fig. 20, rotating power of the motor 48 is
transmitted to the handrails 77L through sprockets 84 and
85 respectively fitted over the rotation shafts 54 and 56,
sprockets 88 and 89 fespectively fitted over rotation
shafts 86 and 87 connected to the gear boxes 53 and 47,
drive chains (not shown) stretched over the sprockets 84,
85, 88 and 89 and sprockets (not shown) associated with the
handrails 77L. As a result, the handréils 77L are rounded
or circulated in synchronization with the movement of the

pallets 3.

Next, mode of operation of the moving walk as shown in




25 after passing i mediately under the novable step 63 from the circular
sectors 1C or 1D of the rails 11, the tracer nmeans 68 vertically nove the
novabl e step 63 in accordance wth the upper surface of the succeeding
pallet 3 which is

22

—————

Figs. 6 to 25 will be described.

In this embodiment, rotation of the screw rods 16 and
24 by the motors 19 and 48 causes the moving rollers 18 in
engagement with the screw grooves 1l6a and 24a to be sent in
a direction to correspond to the rotation of the screw rods
16 and 24, which moves the pallets 3 along the linear
sectors 1A and 1B of the rails 1l.

In this case, the moving directions of the pallets 3 on
the linear sectors iA and 1B of the rails 11 are mutually
reversed. Thus, users can be transported in two opposite
directions aé the same time by the single moving walk.

Among the pallets 3 on the linear sectors 1A and 1B of
the rails 11, those'pallets_3 having the moving rollers 18
not in engagement with the screw grooves.16a and 24a are
pulled via the elastic 5ﬁffer means 25 and the chains 22 by
the preceding pallets 3 which are moving in association
with the rotation of the screw rods 16 and 24.

- Thus, on the linear sectors 1A and 1B of the rails 11,
each pallet 3 is moved with its projectiéns 3e engaged in
the grqove5'3f of its succeeding pallet 3.

In this case, the rear end of the pallet 3 is
overlapped with the front end of its succeeding pallet 3.
Thus, many users can be transportea in sgfe manner.

The moving speed of the pallets 3 is sequentially

increased as the moving rollers 18 are moved to the




novi ng behind of the pallet 3 with its grooves 3f engaged wth the conb
teeth 65, which contributes to prevention of wear of the conb teeth 65.
Wien the pallets 3 enter the circular sectors 1C or 1D of the rails 11,
the tilt-angl e conpensation rollers 10 begin to roll over the |ower
surfaces of the guide rails 12 to tilt the pallet 3 forwardly so that the
rear end of the pallet 3 junps away frpgnthe front end of its succeeding
pallet 3 and the projections 3e of thé pallet 3 are

boarding section S1, the low-speed section M1 and the high-
speed section L1 of the screw grooves 1l6a, and 1s decreased
as the moving rollers 18 are move to the high-speed section
L1, the low-speed section M1l and the boarding section S1 of
the screw grooves lé6a.

-.Consequently, at the opposite ends of the linear
sectors lA and 1B of the rails 11, the pallets 3 are moved
at low speed and users can easily get on or get off the
pallets 3} At the middles of the linear sectors 1A and 1B
of the rail 11, the pallets 3 where the users are on can be
moved at high speed.

Any excessive tensile force may be applied to the
chains 22 between the adjacent pallets 3 when each pallet 3
'is started to be pulled by its preceding pallet 3. Such
possible excessive tensilé force is relieved by the elastic
buffer means 25.

As a resulf, deformation of the chains 22 which may be
caused by repeated application of excessive tensile force
1s prevented to alleviate any impact on uéers riding on the
pallets 3.

In addition to the screw rods 16, screw rods 24 are
arranged at the middles of the linear sectors 1A and 1B of
the rails 11. Accordingly, any tensile force applied on
the chains 22 can be further decreased, which makes it

possible to design the linear sectors 1A and 1B of the




di sengaged fromthe grooves 3f of its succeeding pallet 3, which enables
the pallets 3 to pass through the sem- <circular sectors 1D or 1C of the
rails. Over the projection nenber 3c of the pallet 3, the recess 3a
on the front end of its succeeding pallet 3 is fitted. Thus, the pallets 3
on the sem-circular sectors 1C or 1D are sequentially noved toward the

| i near sectors 1A or 1B as these are pushed by .the pallets 3 sent by the
screw rod 16 fromthe |linear sectors TBor 1A When the pallets 3 are
noved fromthe sem -circul ar

rails 11 longer in length.

Relieve of the tensile force applied to the chains 22
will suppress any elongation of links which constitute the
chains 22 and any wear of pins interconnecting the links.

When the.pallets 3 approach the portion of the linear
sectors 1A of the rails 11 closer to the semi-circular
sectors 1D or to the portion of the linear sectors 1B of
the rails 11 closer to the circular sectors 1C, the.
overlapped amount of the rear and front ends of the
adjacent pallets 3 is increased due to the difference of
the pitches 6f the high-speed section L1, the low-speed
section Ml and the boarding section S1 of the screw grooves
l6éa to decrease the distance between the pallets 3.

When the pallets 3 enter the circular sectors 1C or 1D
of the rails 11 after passing immediately under the movable
step 63; the comb teeth 65 at the tip end of the movable
-sfep 63 are fitted in the grooves 3f of the pallet 3 to
remove any foreign objects in the grooves 3f.

In this case, the tracer means 68 vertically move the
movable step 63 in accordance with the upper sufface of the
preceding pallet 3 so as to prevent the lower surface of
the comb teeth 65 from being contacted by the bottom of the
grooves 3f, which contributes to prevention of wear of the
comb teeth 65.

When the pallets 3 enter the linear sectors 1A or 1B

[ ——r——
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sectors 1C or 1D of the rails 11 to the linear sectors 1A or 1B. the
tilt-angle conpensation rollers 10 cease rolling

26 over the |l ower surfaces of the guide rails 12 to release the forward
tilting of the pallet 3. Accordingly, the rear

25

et tms—

after passing immediately under the movable step 63 from
the circular sectors 1C or 1D of the rails 11, the tracer
means 68 vertically move the movable step 63 in accordance
with the upper surface of the succeeding pallet 3 which is
moving behihd of the pallet 3 with its grooves 3f engaged
with the comb teeth 65, which contributes to prevention of
wear of the comb teeth 65.

When the pallets 3 enter the circular sectors 1C or 1D
of the rails 11, the tilt-angle compensation rollers 10
begin to roll over the lower surfaces of the guide rails 12
to tilt the ﬁallet 3 forwardly so that the rear end of the
pallet 3 jumps away from the front end of its succeeding
pallet 3 and the projections 3e of the pallet 3 are
disengaged from the grooves 3f of its succeeding pallet 3,
which enables the pallets 3 to pass through the semi-
circular sectors 1D or 1C of the rails.

. Over the projection member 3c of the pallet 3, the
recess 3a on the front end of its succeeding pallet 3 is
fitted. Thus, the pallets 3 on the semi-circular sectors
1C or 1D are sequentially moved toward the linear sectors
1A or 1B as these are pushed by the pallets 3 sent by the
screw rod 16 from the linear secﬁors 1B or 1A.

When the pallets 3 are moved from the semi-circular
sectors 1C or 1D of the rails 11 to the linear sectors 1A

or 1B, the tilt-angle compensation rollers 10 cease rolling




end of each pallet 3 is overlapped wwth the front end of its succeeding
pallet 3 and the projections 3e of the pallet 3 are re-engaged with the

grooves. 3f of the succeeding pallet 3. As descri bed above, according
to the noving wal k shown in Figs. 6 to 25, users can be safely transported
in opposite two directions. Fig. 26 shows a further enbodi nent of the

arrangenent of the rails 11 to be use®gn the noving wal k of the
o A

over the lower surfaces of the gulde rails 12 to release
the forward tilting of the pallet 3. Accordingly, the rear
end of each pallet 3 is overlapped with the front end of
its succeeding pallet 3 and the projections 3e of the
pallet 3 are re-engaged with the grooves 3f of the
succeeding pallet 3.

As described above, according to the moving walk shown
in Figs. 6 to 25, users can be safely transported in
opposite two directions.

Fig. 26 shows a further embodiment of the arrangement
of.the railszll to be used in the moving walk of the
invention. Each rail 11 comprises two linear sectors 1A
and'lB arranged horizontally and in parallel with each
other, quadra#t sectors 1lE, 1F, 1G and 1lH cohtinuous to the
respective ends of the linear sectors 1A and 1B, short
linear sectors 1K continuous at their opposite ends to the
qﬁadrant sectors 1E and 1G, and short linear sectors 1L
continuous at their opposite ends to the gquadrant sectors
1F and 1H. Thus, it is possible to increase the distance W
between the long linear sectors 1A and 1B of the rails 11
where the pallets 3 are transported in different directions.

It is to be understood that the moviﬁg,walk according
to the invention is not limited to the above embodimenté
and that various changes and modifications méy be made
without departing from the scope of the invention.
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i nvention. Each rail 11 conprises two |inear sectors 1A and 1B arranged
hori zontally and in parallel wth each other, quadrant sectors 1E, 1F, 1G
and 1H continuous to the respective ends of the linear sectors 1A and 1B,
- short linear sectors 1K continuous at their opposite ends to the quadrant
~sectors 1E and 1G and short linear sectors 1L continuous at their
opposite ends to the quadrant sectors 4 and 1H Thus, it is possible to
i ncrease the distance W between-the Tong |inear sectors 1A and 1B of the
rails 11 where the pallets 3 are transported in different directions.

For example, in a case where the linear sectors 1A and
1B of the rails 11 are not long, the screw rods 16 may be
arranged almost over the total length of each of the linear
sectors 1A and 1B to move the pallets 3.

In a case where the linear sectors 1A and 1B of the
'rails 11 are very long, a plurality of screw rods 24 may be

~installed at the intermediate portions of the linear
sectors 1A and 1B to alleviate tensile force applied to the
chains 22.

The elastic buffer means 25 has been described to have
the spring mémber 29; instead, it may utilize gas pressure
or liquid wviscous resistance.

The elastic buffer means 25 has been described to be
installed on one end of the chain 22; instead, the means 25
may be installed on each of the opposite ends of the chain
22.

In Figs. 6 and 7, the guide rails 12 are shown to have
their ends slightly extending beyond the ends of the semi-
circular sectors 1C or 1D toward the center of the linear
sectors 1A or 1B; instead, the guide rails 12 may further
extend toward the center of the linear sectors 1A or 1D
than the positions shown in Figs. 6 and 7, or may end short
of the positions shown in Figs. 6 and 7.

As described above, according to the moving walk of the

invention, the following superb effects can be attained:

S

01 APR 1999




It is to be understood that the noving wal k.according to the invention is
not limted to the above enbodi nents and that various changes and

nodi fications may be made without departing fromthe scope of the

i nventi on. 27

28

(1) In the moving walk according to any one of claims 1 to
10, a number of pallets are arranged for rounding or
circulation on the annular rails each having two linear
sectors. Screw rods for moving the pallets are installed
on the linear sectors of the rails and the adjacent pallets
are interconnected using string means. As a result, the
moving direction of the pallets in linear sectors is
reverse to the moving direction in further linear sectors
of the rails, and users can be transported in fwo opposite
directions at the same time by a single moving walk.

(2)' Each pailet is inserted, at its front end, under the
rear end of its preceding pallet to form a continuous
walkway, so that a great number of users can be transported
in safe manner.

(3) A recess may be provided on the front end of each
pallet to be fitted over a projection member of its
pfeceding pallet, which ensures positive engagement of the
front end of each pallet wifh the rear end of its preceding
pallet on the circular sectors of the rails.

(4) The screwlrods may have screw grooves with shorter
pitch at portions closer to the semi-circular sectors of
the rails and with longer pitch at portions away from the
semi-circular sectors, so that the moving speed of the
pallets is slow at the portions of the linear sectors of

the rails closer to the circular sectors, and is increased
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For exanple, in a case where the |linear sectors 1A and 1B of the rails 11
are not long, the screw rods 16 may be arranged al nost over the total
| engt h of each of the linear sectors 1A and 1B to nove the pallets 3.
In a case where the linear sectors 1A and 1B of the rails 11 are very
long, a plurality of screwrods 24 may be installed at the internediate
portions of the linear sectors 1A andZig to alleviate tensile force
applied to the <chains 22. . The elastic buffer neans 25 has been
descri bed to have
at middles of the linear sectors of the rails. Accordingly,
on the portions of the linear sectors of the rails closer
to the circular sectors, users can easily get on or off the
pallets.
(5) Further screw rods for moving the pallets may be
separately provided at the middles of the linear sectors of
the rails, which can relieve any tensile force applied to
the string means interconnecting the adjacent pallets.
(6) Each pallet may be provided with tilt-angle
compensation rollers rollable over the lower surfaces of
the guide rails which forwardly tilt the pallet moved from
the linear sectors of the rails to the semi-circular
sectors so that the rear end of the pallet jumps away from
the front end of its succeeding pallet. This facilitates
movement of the pallets on the semi-circular sectors of the
rails.
(1) A step may be arranged on each of the boarding sites
where users may get on or off the pallets. The step has
comb teeth which may be fitted into grooves extending
longitudinally on an upper surface of each pallet. This
makes it possible to remove foreign objects in the grooves
of the pallet by the comb teeth.
(8) The step may be vertically moved by tracer means in

accordance with the upper surface of the pallet passing

near the positidn where the step is arranged. This




the spring nenber 29; instead, it may utilize gas pressure or liquid
Vi scous resi stance. The el astic buffer nmeans 25 has been described to
be installed on one end of the chain 22; instead, the nmeans 25 my be
i nstall ed on each of the opposite ends of the chain 22. In Figs. 6
and 7, the guide rails 12 are shown to have their ends slightly extending
beyond the ends of the sem - <circular sgctors 1C or 1D toward the center
of the linear I

prevents the comb teeth from contacting the bottoms of the

grooves of the pallet and therefore prevents wear of the

comb teeth.

(9) Elastic buffer means may be arranged between each

pallet and the string means to be connected to the pallet,

which can reduce any tensile force applied to the string

means when its succeeding pallet is moved after the pallet.

(10) A short linear sector may be arranged at a middle of

each of the semi-circular sectors of the rails, which makes

it possible to increase distance between the long linear

sectors bf the ralls where the pallets are moved in

different directions.
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sectors 1A or 1B; instead, the guide rails 12 may further extend toward
the center of the linear sectors 1A or 1D than the positions shown in
Figs. 6 and 7, or may end short of the positions shown in Figs. 6 and 7.

%Azl ldgaﬂ_cngﬁﬂmﬂwp“'!gﬂtﬂnngbteoazPgl gg\él ng wal k of the [ nvent ion, the

31

What is Claimed is:

1. A moving walk comprising annular rails each having two
linear sectors and tﬁo semi-circular sectors, said linear
and semi-circular sectors being combined endlessly and
substantially horizontally, screw rods rotatably arranged

" in parallel with the linear sectors and having screw
grooves and a number of pallets to be circulated along the
rails, each of said pallets having running rollers fér
rolling over the rails, traverse-motion control side
rollers for éolling over side surfaces of the rails and a
moving roller to be engaged with the screw grooves of the
screw rods, each of said pallets having a projection member
on a lower surface of the pallet so that the prdjection of
the pallet may contact a front end of its succeeding pallet,
each of said pallets being inserted at its front epd under
1fs preceding pallet, the adjacent pallets being

interconnected through string means.

2. A moving walk according to claim 1, each of the palleté
has a front end formed with a recess into which the

projection member of its preceding pallet is fitted.

3. A moving walk according to claim 1, wherein pitch of

the screw groove is shorter on a portion of each of the

T

| O1APR 1999
. wssad "




28 (1) I'n the noving wal k according to any one of cl ai ns.

nunber of pallets are arranged for rounding or ﬂmmm mﬂﬂ “Bj\annul ar
rails each having two |inear sectors. Screm/rods lets -
are installed on the |inear sectors of the rails and the adjacent pal |l ets
are interconnected using string neans. As a result, the noving direction

of the pallets in linear sectors is regerse to the moving direction in
further linear sectors —

screw rods closer to one end and is longer on a portion of
each of the screw rods closer to the other end, each of
said screw rods being arranged on portions of the linear
sectors of the rails closer to the semi-circular sectors so
that the portion of each of the screw rods with shorter
pitch in the screw groove is positioned closer.to the

circular sectors of the rail.'

4. A moving walk according to claim 3, wherein further
screw rods are rotatably arranged on and parallel to the
linear sectofs of the rails between said first-mentioned
screw rods arranged closer to the semi-circular sectors of
the rails, each of said further screw rods having a screw
groove with pitch same as the longer pitch of the thread

groove of the first-mentioned screw rod.

5.. A moving walk according to claim 1, wherein guide rails
are arranged to extend along the semi-circular sectors of
the rails and along portions of linear sectors of the rails
closer to said semi-circular sectors, each pallet being
provided with tilt;angle compensation rollers which are
arranged ahead of the moving roller in a moving direction
of the pallet and are rollable over lower surfaces of the

guide rails.
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of the rails, and USers can be transported in two opposite directions at
the sane t ving wal k. (2) Each pallet is inserted, at its
front end ‘lﬂﬂ mn‘m““ mr‘e)nd of its preceding pallet to forma continuous
ta great nunber of users can be transported in safe

nanner (3) Arecess may be provided on the front end of each 'pallet to
be fitted over a projection nmenber of ig§g preceding pallet, which ensures
positive engagenent of the —

6. A moving walk according to claim 1, wherein each of

sald pallets has an upper surface formed with grooves

extending longitudinally, a step with comb teeth at a tip

end being arranged on each of portions of the linear

sectors of the rails closer to the semi-circular sectors

such that the comb teeth are fitted in grooves of the

pallet passing through said portions, a base end of said

step away from the comb teeth being positioned closer to

the circular sectors.

7. A moving.walk according to claim 6, wherein a rotation
shaft is attached to and extends laterally from the base
end of the step, said rotation shaft being pivoted to a
fixed object near the base end of the step, tracer means
being provided to vertically move the step in accordance
with the upper surface of the pallet passing through the
pdrtions of the linear séctors of the rails closer to the

semi-circular sectors.

8. A moving walk according to claim 7, wherein said tracer
means comprises an upper arm having a base end fixed to the
rotation shaft and a tip end positioned laterally of the
step, a lower arm having a base end pivoted to the fixed
object near the tip end of the step and a tip end arranged

under the upper arm so that the tip end of the lower arm is
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front end of each pallet with the rear end of i+s¥ﬁ+eeedLng— -pallet on the
circular sectors of the rails. (4) The screw roﬁiﬂﬁ lHhave SCrew grooves

with shorter pitch at portions closer to the se m rs of the
rails and with | onger pitch at portions away fro | ar
sectors, so that the noving speed of the pallets is S|OM/at the portions.
of the l'inear sectors of the rails chsgr to the circular sectors,. and is
i ncreased

at a position closer to the circular sectors of the rails

than the rotation shaft, a tracing roller pivoted on the

tip end of the lower arm so that said roller can roll over

the upper surface of the pallet passing through the

portions of the linear sectors of the rails closer to the

circular sectors and a connection member haviﬁg one end

pivoted to the tip end of the upper arm and the other end

pivoted to a middle of the lower arm.

9. A moving walk according to claim 7, further comprising
elastic buffér means between each pallet and the string

means to be connected to the pallet so as to reduce tensile
force to be applied to the string means when its succeeding

pallet is moved after the pallet.

10. A moving walk according to claim 9, wherein said
elastic buffer means comprises a spring member loosely
fitted over a bolt and to be compressed in the moving
direction of the pallet, a first seat axially movably
fitted_over a portion of the bolt closer to one end thereof
and contacting one end of the spring member, a first nut
screwéd on the bolt so that said nut contacts an end
surface of said first seat away from the spring member, a
second seat axially.movably fitted over a portion of the
bolt closexr to the other end thereof and contacting the

Do the
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29 at mddles of the |inear sectors of the rails. Accordingly, on the
portions of the linear sectors of the rails closer to the circular
sectors, users can easily get on or off the pallets. (5) Further screw

{(r)]ceisl Tg;aﬂﬂumuugmﬁﬂllslﬁﬂn may be separately provided at the m ddl es of

—35

other end of the spring member, and a second nut screwed on
the bolt so that said second nut contacts an end surface of
said second seat away from the spring member, said elastic
buffer means being associated., through the second séat and
the other end of the bolt, with the pallet and the spring

means.

11. A moving walk according to claim 1, wherein a short
linear sector 1s provided at a middle of each of the semi-

circular sectors of the rails.

; S
Pl [ YT O ErEe .._
! uEwn:_Nf SHEET

S et s sy




“the rails, which can relieve any tensile force applied to the string neans
I nterconnecting the adjacent pallets. (6) Each pallet may be provided with
tilt-angle conpensation rollers rollable over the | ower surfaces of the
guide rails which forwardly tilt the pallet noved from the |inear sectors
of the rails to the sem -circular sectors so that the rear—eng O T1T

pall et junps away from the front end 086its succeedi ng aTHIStS.\héF—Ei EEBEEN
facilitates novenent of the pallets on the sem -circular sectBE&- £Q he

ABSTRACT OF THE DISCLOSURE

MOVING WALK

The invention relates to é moving walk which can
transport users in opposite two directions.

A number of pallets 3 are arranged for rounding or
circulation on annular rails 11 having two linear sectors
1A and 1B. Screw rods 16 are arranged on the linear
sectors 1A and 1B of the rails 11. The adjacent pallets 3
are interconnected through string members 22. The pallets:
3 are moved in opposite directions on the linear sectors 1A
and 1B, respectively. '

Each pallet 3 is inserted at its front end under a read
end of its preceding pallet 3 to provide a continuous walk

surface so that many users are transported safely.

Fig. 6
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rails. (7) A step may be arranged on each of the boarding sites where
users may get on or off the pallets. The step has conb teeth which may be
fitted into grooves extending I|ongitudinally on an upper surface of each
pallet. This nmkes it possible to renmove foreign objects in the grooves
of the pallet by the conb teeth. (8) The step may be vertically noved by
tracer nmeans in accordance with the upper surface of the pallet passing
near the position where the step is arranged. This

FIG. 1
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30 prevents the conb teeth fromcontacting the bottons of the

the pallet and therefore prevents wear of the conb teeth. (9) Elastic
buf fer means may be arranged between each

grooves of
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pall et and the string nmeans to be connected to the pallet, which can
reduce any tensile force applied to the string nmeans when its succeedi ng
pallet is noved after the pallet. . (10) A short linear sector may be
arranged at a mddl € of each of the sem -circular sectors of the rails,
whi ch makes it possible to increase distance between the long |inear
sectors of the rails where the pallets are noved in different directions.
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31 What is Clained is: 1. A noving wal k conprising annular rails each
having two |inear sectors and two sem -circular sectors, said |inear and
sem -circul ar sectors being conbi ned endl essly and
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substantially horizontally, screwrods rotatably arranged in parallel with
the linear sectors and having screw grooves and a nunber of pallets to be
circulated along the rails, each of said pallets having running rollers
for rolling over the rails, traverse-notion control side rollers for
rolling .,over side surfaces of the rails and a noving roller to be engaged
with the screw grooves of the screw rods, each of said pallets having a
projection menber on a |lower surface o5 the pallet so that the projection
of the pallet may contact a front end of its succeeding pallet,

1B,1A

p e g,

16

FIG. 8
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each of said pallets being inserted at its front end under its preceding
pallet, the adjacent pallets being interconnected through string neans.
2. A noving wal k according to claim1l, each of the pallets has a front end
formed with a recess into which the projection nmenber of its preceding
pallet is fitted. 3. A noving wal k according to claim11, wherein pitch
of '
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the screw groove is shorter on a portion of each of the
32 screw rods closer to one end and is |longer on a portion of each of
the screw rods closer to the other end, each of said screw rods being

arranged on portions of the |inear
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sectors of the rails closer to the sem-circular sectors so that the
portion of each of the screw rods with shorter pitch in the screw groove
is positioned closer to the circular sectors of the rail. 4. A noving
wal k according to claim3, wherein further .screw rods are rotatably
arranged on and parallel to the |linear sectors of the rails between said
first-nmentioned screw rods arranged closer to the sem-circular sectors of
the rails, each of said further screw r&s having a screw _
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groove with pitch same as the longer pitch of the thread groove of the
first-nentioned screw rod. 5. A noving wal k according to claim1,
wherein guide rails are arranged to extend along the sem -circular sectors
of the rails and along portions of linear sectors of the rails closer to
said sem -circular sectors, each pallet being provided with tilt-angle
conpensation rollers which are arranged ahead of the noving roller in a
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of the pallet and are rollable over |ower surfaces of the guide rails.
REPLACEMENT SHEET 33 6. A noving
wal k according to claim1l1, wherein each of
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said pallets has an upper surface fornmed with grooves extending
longitudinally, a step with conb teeth at a tip end being arranged on each
of portions of the linear sectors of the rails closer to the sem -circular
sectors such that the conb teeth are fitted in grooves of the pallet
passi ng .t hrough said portions, a base end of said step away fromthe conb
teeth being positioned closer to the circular sectors. 7. ‘A noving wal k
according to claim®6, wherein a rotatidnl

FIG. 15
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shaft is attached to and extends laterally fromthe base end of the step,
said rotation shaft being pivoted to a fixed object near the base end of
the step, tracer neans being provided to vertically nove the step in
accordance wth the upper surface of the pallet passing through the
portions of the linear sectors of the rails closer to the sem-circular
sectors. 8. A noving wal k according to claim?7, wherein said tracer

12
FIG. 16
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means conprises an upper arm having a base end fixed to the rotation shaft
and a tip end positioned |aterally of the step, a |ower arm having a base
end pivoted to the fixed object near the tip end of the step and a tip end
arranged ‘under the upper armso that the tip end of the lower armis

34

13

et

FIG. 19

11
(
: 83 81
L7 N —-’)6 -q
L6 - {
- /
Y !
vl
Ll L2
‘L_(l-_ — S— | . . {
/ : - --
] ’
}.' 43 L1
1 1 -79
L0

(16

| REPLACEMENT SHeeT |

01 APR 1999




at a position closer to the circular sectors of the rails

rotation shaft,

so that said roller can rol

t hrough t he

circul ar. sectors and a connection nmenber
end of the upper armand the other end

arm

a tracing roller pivoted on the
over

FIG. 20

t han the
tip end of the |ower arm

t he upper surface of the pallet passing
portions of the |linear sectors of the rails closer to the

having one end pivoted to the tip
1£ivoted to a mddle of the | ower
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9. A noving wal k according to claim7, further conprising elastic buffer
nmeans between each pallet and the string neans to be connected to the
pallet so as to reduce tensile force to be applied to the string neans
when its succeeding  pallet is noved after the pallet. 10. A novi ng wal k
according to claim9, wherein said elastic buffer means conprises a spring
menber | oosely fitted over a bolt and to be conpressed in the noving
direction of the pallet, a first seat _dkbally novably
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fitted over a portion of the bolt closer to one end thereof and contacting
one end of the spring nenber, a first nut screwed onthe bolt so that said
nut contacts an end surface of said first seat away fromthe spring
menber, a second seat axially novably fitted over a portion of the bolt
cl oser t.o the other end thereof and contacting the
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35 ot her end of the spring nenber, and a second nut screwed on the bolt
so that said second nut contacts an end surface of said second seat away
fromthe spring nmenber, said elastic buffer nmeans being associ ated,

t hrough the second seat and the other end of the bolt, with the pallet and

the spring mneans.
17
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11. A noving wal k according to claim11, wherein a short |I|inear sector is
provided at a mddle of each of the sem - <circular sectors of the rails.

18
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TEXT OF THE ABSTRACT

MOVING WALK

The invention relates to a moving walk which can transport users in opposite two directions.
A number of pallets 3 are arranged for rounding or circulation on annular rails 11 having two
linear sectors 1A and 1B. Screw rods 16 are arranged on the linear sectors 1A and 1B of the
rails 11. The adjacent pallets 3 are interconnected through string members. The pallets 3 are
moved in opposite directions on the linear sectors 1A and 1B, respectively. Each pallet 3 is
inserted at its front end under a read end of its preceding pallet 3 to provide a continuous
walk surface so that many users are transported safely.

Figure 6.
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