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. 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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this Japanese publiqatidﬁféoﬁprises 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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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 support frames 114

according to any change of pitch in the thread 109.
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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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circular sectors combinéﬁ'én&lessly 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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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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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 short linear sector may be provided at a mi#ddle 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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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. 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 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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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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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 réils 11 are placed on racks 23 which %nnturn 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 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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 'evgnly.' ’

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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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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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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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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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
\
This Sheet Has Been

. [N



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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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.

This Sheet Has Been Repl

. (R0 IHIII




The second seat 26a is iﬁfégLaI with an outer tube 26 which
encirclés 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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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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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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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 and 1B
.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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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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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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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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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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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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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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(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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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 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.

(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
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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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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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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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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

o (WY
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at a position close; to %hé-éircular 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

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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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.
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