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(57) Abrege(suite)/Abstract(continued):

movement unit is provided with the following: a pair of the guide tracks (2) laid in parallel with each other; a plurality of movement
blocks (3) at least two of which are assembled to each guide track and that freely move along the guide tracks; and the movable
body (41) fixed to the movement blocks. The guide tracks are provided by disposing In series the track rails (21) on which a guide
surface (25) Is formed along the longitudinal direction. Meanwhile, the movement block (3) has a contact (31) that, while running
on the guide surface, passes joint-unit gaps (L) of the track rails that are disposed in series. When, In relation to the plurality of joint-
unit gaps (L) included In the pair of guide tracks (2), the movement block (3) Is positioned over any one of the joint-unit gaps, no
other movement block is positioned over any other joint-unit gaps.
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(57) Abstract: Provided 1s a movement unit (1) in which, in a case where a plurality of track rails (21) disposed 1n series constitute a
guide track (2) for guiding a movable body (41), 1t 1s possible to ride across the jomts of the track rails and move smoothly over the
guide track. The movement unit 1s provided with the following: a pair of the guide tracks (2) laid i parallel with each other; a plur-
ality of movement blocks (3) at least two of which are assembled to each guide track and that freely move along the guide tracks; and
the movable body (41) fixed to the movement blocks. The guide tracks are provided by disposing in series the track rails (21) on
which a guide surface (25) 1s formed along the longitudinal direction. Meanwhile, the movement block (3) has a contact (31) that,

while running on the guide surface, passes joint-unit gaps (L) of the track rails that are disposed in series. When, in relation to the
plurality of joint-unit gaps (L) included in the pair of guide tracks (2), the movement block (3) 1s positioned over any one of the

joint-unit gaps, no other movement block 1s positioned over any other joint-unit gaps.
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DESCRIPTION

TITLE OF INVENTION: MOVEMENT UNIT
TECHNICAL FIELD
[0001] The present 1inventionrelates toamovingunit for freely

guliding a movable body such as various units and tables along a
pair of guide tracks laid on a fixed portion in parallel to each

other.

BACKGROUND ART

[0002] Hitherto, themovingunit of this type has beendisclosed
in WO 2005/031082. This moving unit disclosed in WO 2005/031082
1s used for freely moving furniture items, electric appliances,
and the likeonawall surfaceofbuildings. Thismovingunit includes
a palr of track rails being laid on the wall surface in parallel
to each other and each having rolling surfaces for rolling elements,
which are formed along a longitudinal direction of the track rails,
a plurality of moving blocks assembled to the track rails through

intermediation of a large number of the rolling elements that roll

on the rolling surfaces of the track rails, and a movable body fixed

to the moving blocks and guided along the track rails on the wall

surface. Examples of the movable body may include a base plate for
fixing electric appliances such as a television or furniture items,
and casings themselves of the electricappliances. Thismovingunit

enables such movable bodies to be freely moved on the wall surface.
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[0003] Further, the moving unit of this type may be used to,
for example, move various devices, interior equipment, and the like
in a large space such as passenger cabins in aircrafts, ships, or
trains so that those devices and interior equipment are arranged
at arbitrary positions in the space. Specifically, in a passenger
cabin of an aircraft, service units are provided correspondingly
Lo respective seats. Those service units each contain emergency
supplies such as an oxygen mask, and devices such as a seat number

indication and a reading light are mounted to the service units.

When those service units can be moved along a ceiling surface in
the passenger cabin and fixed at arbitrary positions, an array pltch

Of the seats in the passenger cabin can be changed significantly

easily.

(10004 ] In this case, 1n order to move the service units over
the entire length of the passenger cabin of the aircraft, a plurality
of track rails need to be arranged in series so as to form long

gulde tracks, to thereby move the moving blocks along the guide

tracks whille passing from one track rail to another.

CITATION LIST

PATENT LITERATURE

[0005] (PTL 1] WO 2005/031082 A1l

DISCLOSURE of THE INVENTION

PROBLEMS TO B!
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[0006] ~ In this context, large structures such as the aircraft

and the ship are often manufactured by preparing a plurality of

segments and lastly coupling those segments to each other, to thereby

completean intended large structure. Inthiscase, inconsideration
of simplification of final assembly of the structure, it is
lnappropriate to fix the track rails while bridging over a coupling
portionof the adjacent segments. Further, inthe caseof airliners,
extensive interior furnishing of the passenger cabin is difficult

to perform after completion of assembly of a fuselage. Thus, at

the time of assembly of the fuselage, aplurality of fuselage segments
are not welded to each other until a part of the interior furnishing,
which 1s performed on each of the fuselage segments prior to the
assembly of the fuselage, is progressed to some extent. Under the
circumstances, in order to form long guide tracks in the large
structure, 1t 1s appropriate to first fix the track rails to the
segments, and then couple the segments to which the track rails
are fixed, to thereby complete the long guide tracks in the large
structure.

(0007] Thus, in consideration of the coupling of the segments,
clearances need to be secured in advance between end portions of
the track rails that are opposed to each other across the coupling
portions. Further, in the case of the large structures such as the
alrcraft, the train, and the ship, there isarisk in that the segments

thereof are deformed differently from each other when an external

force 1s applied to those structures. When the plurality of track
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ralls of the guide tracks are arrayed without securing the clearances
between the end portions, there is another risk in that the end
portions of the adjacent track rails significantly interfere with
each other. Thus, also from such viewpoints, clearances may need

Lo be secured in advance at joints between the adjacent track rails.

Dimensions of the clearances, which are differently set depending
on a size of a structure in which the track rails are laid, may
be set to approximately ten and several millimeters. Those
dimensions are clearly larger than a diameter of each of the rolling

elements provided to the above-mentioned moving blocks.

(0008] In this way, in a case where the clearances are formed
al the joints between the track rails of the above-mentioned gulde

tracks, when the moving blocks reach the joints between the track

ralls, therollingelements fail to come into contact with the rolling
surfaces of the track rails, and are brought into a non-load state.
In this state, the moving blocks cannot bear loads of the rolling
elements, and may be significantly displaced with respect to the
track rails. As a result, the movable body supported by the moving
blocks may be hindered from being smoothly moved.

[0009] Note that, themovingunitdisclosedinPatent Literature

1 1s described as an example of the devices for guiding the movable

pody to an arbitrary position along a given path, but the problems
described above may occur also in moving units of such a type that
the moving blocks including low-friction sliding contact members

slide on the track rails, or such a type that the moving blocks
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including pivotally supported wheels travel on the track rails while

rotating the wheels.

PROBLEMS

MEANS FOR SOLVING TH]

i)

(0010] Thepresent 1nvention has beenmade to solve the problems
described above, and it is an object thereof to provide a moving
unit that enables moving blocks to be smoothly moved along guide
tracks for guiding a movable body across joints between a plurality
of track ralls arranged in series so as to serve as the guide tracks,
to thereby enable the movable body to be smoothly moved with respect
to a fixed portion.

[0011] Specifically, according toone embodiment of the present
invention, there is provided a moving unit, 1including: a pailr of
guide tracks laid on a fixed portion in parallel to each other:
a plurality of moving blocks including at least two moving blocks
assembled to each of the pair of guide tracks, the plurality of
moving blocks being freely movable along the palr of guide tracks;
and a movable body fixed to the plurality of moving blocks and freely
movable on the fixed portion. The pair of guide tracks includes
a plurality of track rails each having a guide surface formed along
a longitudinal direction of each of the plurality of track rails,
and belng arranged in series with their end portions connected to
each other, whereas the plurality of moving blocks each include

contact elements configured to travel on the guide surface while

passing across joint clearances each being formed between the
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plurality of track rails arranged in series. Further, when one of
the plurality of moving blocks is positioned at any one of the joint
clearances each being formed between the plurality of track rails
of the pailir of guide tracks, another of the plurality of moving

blocks 1s prevented from being positioned at another of the joint

clearances.

EFFECTS OF THE INVENTION
[0012] According to one embodiment of the present invention,

under a state inwhichoneof thepluralityof movingmembers assembled
toeachof thepairof guide tracks ispositionedat the joint clearance
formed between the track rails arranged in series, the other of
the moving members assembled to each of the guide tracks is not
positioned at the joint clearance formed on the track rails. Thus,
in a case where the movable body is moved along the guide tracks,
at least three of the moving blocks are not positioned at the joint

clearance formed on the track rails, but bear a load to be applied

Co the movable body. 1In this state, the movable body supported by
those moving blocks can reciprocate in a stable posture along the

guide tracks while passing across joints between the track rails.

BRIEF DESCRIPTION OF TH.

il

DRAWINGS

[0013] FIG. 1 1s a schematic view of an application example

of a moving unit according to the present invention.

FIG. 2 1s a perspective view of an example of the moving unit
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according to an embodiment to which the present invention is applied.

FIG. 3 1s an enlarged perspective view of a main part of the
moving unit to which the present invention is applied.
FIG. 4 1s a perspective view of a combination of a moving block

and a track rail that can be used in the moving unit of the present

invention.

FIG. 5 1s a schematic view illustrating an arrangement
relationship between joint clearances on guide tracks and the moving

blocks for a movable body.

FIG. 6 1s a schematic view of another example of an arrangement

of the moving blocks on the moveable body.

FIG. 7 1s a sectional side view of an example of a position

fixing member for the movable body.

FIG. 8 1s a sectional side view of an operating state of the

position fixing member illustrated in FIG. 7.

FIG. 9 1s a schematic view of position detecting means of the

movable body with respect to the guide track.

4

MODE FOR CARRYING OUT TH

L4

INVENTION

[0014] Now, with reference to the accompanying drawings,

detaliled description is made of a moving unit according to an
embodiment of the present invention.

[0015] FIG. 1 1llustrates an example of how the moving unit
according to the embodiment of the present invention is used. For

example, 1n a passenger cabin 100 of an aircraft, service units
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42 are arranged on a ceiling panel 101 of the passenger cabin 100
correspondingly to seats 102 for passengers. Those service units
42 each contaln emergency supplies such as an oxygenmask, and include

various indication devices mounted thereto, such as a seat number

indication and a reading light. In general, an array ilnterval of
the seats 102 in the passenger cabin 100 of an aircraft is different
fromairline toairline that operates the aircrafts. Thus, aircraft
manufacturers customize the array of the seats 102 in the passenger

cabin 100 in accordance with requests from airlines. In view of

the circumstances, from a viewpoint of the aircraft manufacturers,
wnen the arrangement of the service units 42 can be freely customized
in accordance with the array interval of the seats 102, and when

the service units 42 can be freely removed from the ceil ing of the

passenger cabin 100 in accordance with an increase or decrease in
number of the seats, convenience of assembly of aircrafts can be
enhanced. Further, the service units 42 contain the emergency

supplies, and hence regular maintenance inspection needs to be

performed on the service units 42 themselves. Also from this

viewpoint, when the service units 42 can be freely removed

[0016] The moving unit according to the present invention
satlisfies such demands. Specifically, the service units 42 are
arranged 1n a freely movable manner on the celling panel 101 as

a fixed portion, and the service units 42 can be fixed at arbitrary

positions on the ceiling panel 101. In addition, the service units
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42 can be freely removed from the ceiling panel 101 as the fixed

portion.

[0017] FIGS. 2 and 3 1llustrate an example of a moving unit

1 according to the embodiment to which the present invention is
applied. FIG. 2 is a perspective view of a state in which the moving
unit 1 is used so that the service unit 42 is supported by the ceiling
panel 101 as the fixed portion. FIG. 3 is a perspective view of
a main part of the moving unit 1 without the ceiling panel 101.
[0018] The moving unit 1 includes a pair of guide tracks 2 laid

in parallel to each other on the ceiling panel 101 as the fixed

portion in the passenger cabin 100 of an aircraft, a plurality of

moving blocks 3 assembled to each of the guide tracks 2, and a movable

pody 41 to which those moving blocks 3 are fixed. The guide tracks
2 each include a plurality of linear track rails 21 laid in series.
When the number of track rails 21 to be laid in series is increased,
the long guide tracks 2 can be formed in accordance with the entire
length of the ceiling panel 101. Further, in order to form the gulde
tracks 2 to be even longer, a plurality of cellling panels 101 may
pe arranged in series. The track rails 21 each have a guide surface
25 for guiding the moving blocks 3 along its longitudinal direction.

With this, in a case where the plurality of track rails 21 are laid

inseries, theguide surfaces 250of the trackrails 21 are continuously

aligned with each other. 1In this way, a single guide surface is
formed over the entire length of each of the guide tracks 2.

[0019] In the example 1llustrated in FIG. 3, the pair of guide
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tracks 2 1s arranged so that the guide surfaces 25 thereof are opposed
to each other, and the moving blocks 3 fixed to the movable body
41 are assembled outward from an inside of the pair of the guide
tracks 2. Themovingblocks 3 eachinclude contact elementsto travel
ontheguide surfaces 25o0f thetrackrails21l. Thosecontactelements
function to enable the moving blocks 3 to freely move along the
track rails 21 while bearing a load that is applied to the movable
body41l. Then, underastateinwhichthemovingblocks 3 areassembled
to each of the guilide tracks 2, the movable body 41 is prevented
from dropping off from a position between the pair of guide tracks
2. Further, the moving blocks 3 are enabled to freely move over
the entire length of the guide tracks 2 while sequentially passing

across the plurality of track rails 21 laid in series.

[0020] In this way, the movable body 41 fixed to the moving

blocks 3 can be freely moved along the guide tracks 2. In addition,
when the service units 42 are fixed to the movable body 41, the
service units 42 can be freely moved to arbitrary positions on the
longcellingpanel101. Themovablebody4lismadeofametal material
Or a resin material.

[0021] Note that, in the example illustrated in FIGS. 2 and
3, the moving blocks 3 are fixed to the plate-like movable body
41 and the serviceunit 42 is fixed to this movable body 41. However,
as a matter of course, the movable body 41 may be formed integrally
with the service unit 42 and the moving blocks 3 may be fixed to

the service unit 42 itself. Further, in the example illustrated

10
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1n FIGS. 2 and 3, the moving blocks 3 of the present invention are
applied to the service unit 42 in the passenger cabin 100 of an
alrcraft. However, an object to be fixed to the movable body 41
1s not limited to the service unit 42. Further, in the following
description, the ceiling panel 101 is used as the fixed portion
to which the track rails 21 are laid. However, an object to which
the track rails 21 are laid is not limited thereto, and as a matter
of course, the object towhich the track rails 21 are laid may include

a wall surface, a floor, or other machinery equipment.

[0022] FIG. 4 1saperspectiveviewof anexampleof acombination

of thetrackrail2landthemovingblock3. Intheexampleillustrated

inFIG. 4, thetrackrail2lis formed intoa substantially rectangular
shape in cross-section perpendicular to the longitudinal direction
thereof. Mounting holes 22 for fixing bolts are formed through the
track rail 21 at predetermined intervals along the longitudinal
direction. Those mounting holes 22 are used at the time when the

track rail 21 is laid on the ceiling panel 101 as the fixed portion.

[0023] Further, on one side surface of the track rail 21, a
projection portion 23 is formed along the longitudinal direction.
On upper and lower sides with respect to this projection portion
23, a pair of rolling surfaces 24 for balls 31 is formed as the
gulde surface 25. Those ball rolling surfaces 24 are each inclined
at an angle of 45° with respect to a bottom surface of the track
rail 21, and the balls 31 roll on the pair of rolling surfaces 24

while sandwiching the projection portion 23.

11
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[0024] St1ll further, a plurality of fixing holes 26 are formed
through the track rail 21 at predetermined intervals in the
longitudinal direction. Those fixing holes 26 are positioned
between the projection portion 23 and the bottom surface of the
track rail 21, and formed through side surfaces of the track rail
21. As described later, those fixing holes 26 are used at the time
when the moving blocks 3 are fixed at arbitrary positions on the
track rail 21.

[0025] Meanwhile, the moving block 3 include a large number
of the balls 31 serving as the contact elements, and those balls
31 roll on the rolling surfaces 24 of the track rail 21. With this,

the moving block 3 can be freely moved along the track rail 21.

In the moving block 3, load-rolling surfaces 32 are formed in two
rows so as to be opposed to the rolling surfaces 24 of the track
rall 21. When the rolling surfaces 24 and the load-rolling surfaces
32 are opposed toeach other, loadball paths are formed therebetween,

through which the balls 31 roll while bearing a load between the

track rail 21 and the moving block 3.

[(0026] Further, themovingblock3hasendlesscirculationpaths

33 1intwo systems for theballs 31 correspondingly to the load-rolling
surfaces 32 1n two rows. The endless circulation paths 33 couple
both ends of the load ball paths, and each have an inner diameter
set to be slightly larger than a diameter of each of the balls 31.
Thus, after rolling on the load-rolling surfaces 32, the balls 31

roll on the endless circulation paths 33 under a non-load state,

12
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and then are returned onto the load-rolling surfaces 32. In other

words, the balls repeatedly roll on the load ball paths through
the endless circulation paths 33 so as to enable the moving block

3 to move over the entire region in the longitudinal direction of

the track rail 21. Note that, in FIG. 4, for the sake of better
understanding of how the balls 31 circulate 1n the moving block
3, half of the moving block 3 1is not i1llustrated, and the balls
31 1llustrated therein are those only in one of the two systems.
[0027] St1ll further, a retaining plate 34 is mounted to the
moving block 3, and the retaining plate 34 1is positioned between
the moving block 3 and the track rail 21. The retaining plate 34
has a pair of opening portions formed so as to be opposed to the
palr of rolling surfaces 24 formed on the track rail 21. Spherical
surfaces of the balls 31 to roll on the load-rolling surfaces 32
of themovingblock 3 arepartiallyexposed fromthose openingportions,

and exposed parts of the spherical surfaces are held in contact

with the rolling surfaces 24 of the track rail 21. A width of each

of the opening portions is set to be smaller than the diameter of

each of the balls 31. Even 1n a case where the moving block 3 1s

separated from the track rail 21, the balls 31 do not drop off from

the moving block 3.
10028] As described above, the guide tracks 2 are each formed
by laying the plurality of track rails 21 in series. For example,

1n FIG. 2, the pair of guide tracks 2 is formed on the ceiling panel

101 as the fixed portion, and the guide tracks 2 are each formed

13
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of two track raills 21 laid i1in series. In this case, the two track

ralls 21 of each of the guide tracks 2 are laid on the single ceiling
panel 101. Thus, noclearances need tobe securedbetween connecting
portions, that is, at joints between those track rails 21, and the
two track rails 21 are laid on the ceiling panel 101 under a state
in which the end portions thereof are held in contact with each

other.

[0029] However, 1n a case where the long guide tracks 2 are

formed by arranging the plurality of ceiling panels 101 in series

after laying the track rails 21 on each of the ceiling panels 101,

as 1llustrated in FIG. 5, there is a risk in that gaps are formed
between the end portions of the track rails 21 at joints between
the ceiling panels 101. Further, in consideration of a risk of
deformation of each of the ceiling panels 101, in order to avoid
interference between the end portions of each of the track rails
21 at the joints between the ceiling panels 101, clearances L may
need to be i1ntentionally secured between the end portions of each
of the track rails 21 (hereinafter referred to as "joint clearances
L") .

[0030] In a case where the movable body 41 needs to be moved
over the entire length of the gulde tracks 2 while passing across
the jJoints between the ceiling panels 101, the moving blocks 3 fixed
to themovable body 41 also pass across the joint clearances L between
the track rails 21. However, dimensions of the joint clearances

L. reach approximately ten and several millimeters, which 1s larger

14
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1n most cases than the diameter of each of the balls 31 serving
as the contact elements provided in each of the moving blocks 3.
Thus, when the moving blocks 3 come closer to the joint clearances
L, there arises a risk 1n that the balls 31 are not held in contact
with the rolling surfaces 24 of the track rails 21, and the moving
blocks 3 cannot bear the load to be applied to the movable body
41. As a result, a posture of the movable body 41 may be unstable.
[0031] As a countermeasure, at the time of fixing of the moving
blocks 3 to the movable body 41, arrangement of the moving blocks
3 on the movable body 41 1s determined so that two or more of the

moving blocks 3 do not simultaneously come to positions of the joint

clearances L between the trackrails 21. In the example illustrated

1in FIG. 5, si1x moving blocks 3A to 3F are fixed to the movable body

41, specifically, assembled to any one of the guide tracks 2A and

2B 1n two rows. More specifically, two moving blocks 3A and 3B are
assembled to the guide track 2A, and four moving blocks 3C to 3F

are assembled to the guide track 2B. Further, an array interval

between the two moving blocks 3A and 3B assembled to the guide track
2A1s different froman array interval between the four moving blocks

3C to 3F assembled to the guide track 2B. The moving blocks 3A and

3B on the guide track 2A side are provided at position displaced

from any one of the moving blocks 3C to 3F on the guide track 2B
side. Specifically, inlongitudinal directions of the guide tracks

2A and 2B, the moving blocks 3A and 3B on the guide track 2A side

and the moving blocks 3C to 3F on the guide track 2B side are fixed
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out of phasewlitheachothertothemovablebody4l. Morespecifically,

1n the example illustrated in FIG. 5, the moving block 3A on the

gulde track 2A side and the moving blocks 3C and 3D on the guide

track 2B side are positioned in a triangular arrangement on the

movable body 41, and the moving block 3B on the guide track 2A side

and themovingblocks 3Eand3Fontheguide track 2Bside arepositioned

lnatriangular arrangement on themovablebody 41. Further, a length

of each of the track rails 21 of the guide tracks 2A and 2B is set

to be larger than the distance between the moving block 3C and the

moving block 3D.

[0032] Thus, for example, when the moving block 3F on the guide

track 2B side passes across the joint clearance L on the guide track

2B, the moving block 3B on the guide track 2A side has not yet reached
the joint clearance L on the guide track 2A. Of the six moving blocks
3 fixed to the movable body 41, only the moving block 3F is positioned
at the joint clearance. Meanwhile, when the moving block 3B on the

gulde track 2A side passes across the joint clearance L on the guide

track 2A, the moving block 3F on the guide track 2B side has already
passed across the joint clearance L, and the moving block 3E has
not yet reached the joint clearance L. In other words, even when

one of the six moving blocks fixed to the movable body is positioned

at the joint clearance L on the guide track 2A or 2B, the other
fivemovingblocksareassembledtothe trackrails21lwithout reaching
the joint clearances L.

[0033] Thus, even in a case where one of the moving blocks 3
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1s brought into a load unbearable state at the joint clearance L
at the time when the movable body 41 passes across the joint clearance
L., the other moving blocks 3 are assembled to the track rails 21
without being positioned at the joint clearances L. Thus, those
moving blocks 3 can reliably bear the load to be applied to the

movable body 41. With this, the movable body 41 can be stably moved

over the entire length of the long guide tracks 2A and 2B.
[0034] The number of the moving blocks 3 to be fixed to the

movable body 41 1s not limited to six as long as two or more moving

blocks are assembled to each of the guide tracks 2A and 2B. FIG.

6 1llustrates an example in which four moving blocks 3A to 3D are

fixed to the movable body 41. In this way, also in a case where

the four moving blocks 3A to 3D are used, an array interval between

the two moving blocks 3A and 3B assembled to the guide track 2A

1s different from an array interval between the two moving blocks

3Cand 3D assembled to the guide track 2B. Inother words, the moving

blocks 3A and 3B on the guide track 2A side are fixed to the movable

body 41 out of phase with the moving blocks 3C and 3D on the guide

CLrack 2B side.

[0035] Thus, even when the moving block 3D reaches the joint

clearance L on the guilide track 2B, the other moving blocks 3A to
3C are assembled to the track rails 21 without overlapping with
the joint clearances. Thus, three moving blocks 3A to 3C can bear

the load tobe applied to themovablebody 41. With this, the movable

body 41 can be stably moved over the entire length of the guide
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tracks 2A and 2B.

10036] In the examples 1llustrated in FIGS. 5 and 6, the array
1interval between the plurality of moving blocks 3 assembled to the

guide track 2Aonone side and thearray interval between theplurality

of moving blocks 3 assembled to the guide track 2B on another side
aredifferent fromeachother. Withthis, thepluralityof themoving
blocks 3 may avold simultaneously coming to the positions of the
joint clearances L. Alternatively, in order that the plurality of
moving blocks 3 may avoid simultaneously coming to the positions
of the joint clearances L, positions of the joint clearance L on
the guide track 2A and positions of the joint clearance L on the
guide track 2B may be intentionally displaced from each other.

[0037] Further, although not clearly illustrated in FIG. 4,
ball leading surfaces are formed at both ends in a longitudinal
direction of each of the rolling surfaces 24 of the track rails

21. Those ball leading surfaces are formed by performing a crowning

process on end portions of the rolling surfaces 24. In regions in
which the ball leading surfaces are formed, an interval between
the moving block 3 and the rolling surface 24 becomes gradually
larger toward the end portions of the track rails 21. Those ball

leading surfaces are formed so as to enable the moving blocks 3

ﬂ

Lo smoothly pass across the joint clearances L. In a case where

those ball leading surfaces are formed, when the moving blocks 3
pass across the joint clearances L, loads to be applied to the balls

31 interposed between the moving blocks 3 and the track rails 21

18



CA 02878232 2014-12-31

are gradually reduced, and then gradually increased. Note that,

those ball leading surfaces may be arbitrarily formed on the rolling

surfaces 24 of the track rails 21. Even in a case where those ball
leading surfaces are not formed, the moving blocks 3 can pass across
the joint clearances L.

[0038] The moving block of the present invention is not limited
to the moving block illustrated in FIG. 4, specifically, a moving
block of such a type that the endless circulation paths for the
balls are formed and the balls roll on the rolling surfaces 24 of
the track rails 21. For example, the moving block of the present
invention may be a moving block of such a type that the moving blocks
including low-friction sliding contact members slide on the track
ralls, or such a type that the moving blocks including pivotally
supported wheels travel on the track railswhile rotating the wheels.
[0039] Next, description 1s made of a position fixing member
for fixing the movable body 41 at particular positions on the guide
tracks 2A and 2B.

[0040] As described above, the movable body 41 can be freely

moved to arbitrary positions on the guide tracks 2A and 2B. However,
1t 1s conceived that, in many situations of practical use of the

movable body 41, the movable body 41 1s not used while being moved

with respect to the guide tracks 2A and 2B, but the movable body

41 1s used while being fixed at the particular positions on the

gulde tracks 2A and 2B as described above by way of the example

of the use 1n the passenger cabin 100 of an aircraft. Thus, the
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position fixing member may be provided to the movable body 41. This
positionfixingmember isconfiguredtorestrictmovingof themovable
body 41 byusing the fixingholes 26 formed at predetermined intervals
along the track rails 21. An operator can fix the movable body 41
at arbitrarypositions corresponding to the fixingholes 26 by moving

the movable body 41 to particular positions on the guide tracks

2A and 2B, and then operating this position fixing member.

[(0041] FIGS. 7 and 8 are sectional side views of an embodiment

of theposition fixingmember as viewed 1n the longitudinal direction

of the track rails 21. FIG. 7 illustrates an initial state of the

position fixing member, and FIG. 8 illustrates an operating state
of thepositionfixingmember. Thispositionfixingmember 7 includes
an engaging pin 72 to be inserted into and retracted from the fixing
holes 26 formed through the track rails 21, a setting pin 71 for
switching the position fixing member 7 between the initial state
and the operating state, a driven plate 73 for transmitting moving
of the setting pin 71 to the engaging pin 72, and a housing 74 for
housing the setting pin 71, the engaging pin 72, and the driven
plate 73. The housing 74 1s fixed to the movable body 41.

[0042] The setting pin 71 includes a shank portion 71a provided
orthogonally to the engaging pin 72 and projecting from the housing
74, and a cam portion 71b provided in a freely rotatable manner
at one end of the shank portion 71a. The shank portion 71a projects
from the movable body 41 to an opposite side with respect to the

cel1ling panel 101, and a female thread is provided at a distal end
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thereof so that other members for pushingor pulling the shank portion
71la 1n an axial direction can be coupled thereto. Further, the
setting pin 71 1s held by the housing 74 so that the setting pin
71 can be freely moved 1n the axial direction of the shank. portion

7la. Thus, a distal end of the setting pin 71 projects into, for

example, the service units 42 illustrated in FIGS. 2 and 3 so that
the setting pin can be operated from the service unit 42 side.

[0043] Meanwhile, thedrivenplate 73 isamember for converting
the moving in the axial direction of the setting pin to a moving
in a direction orthogonal thereto, and has an inclined portion 73a
Lo come 1nto sliding contact with an outer peripheral surface of
the cam portion 71b of the setting pin 71, and a retaining portion
73b that 1s formed into a concave shape having substantially the
same curvature as that of the outer peripheral surface of the cam
portion7lbandiscontinuouswiththe inclinedportion773a. Further,
the engaging pin 72 is a columnar member substantially coaxial with
those of the fixing holes 26 of the track rails 21 and retained
in the housing 74 so as to be freely movable in its axial direction.
This engaging pin 72 is always urged by a coil spring 74a provided
in the housing 74 into a direction away from the track rails 21.
Further, a rear end of the engaging pin 72 is fixed to the driven
plate 73, and the engaging pin 72 is inserted into and retracted
from the fixing holes 26 of the track rails 21 in conjunction with

moving of the driven plate 73.

(0044] In the 1initial state illustrated in FIG. 7, the engaging
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pin 72 1s retracted from the fixing hole 26 of the track rail 21

by an action of the coil spring 74a. In this state, the position
fixing member 7 is inactive at all, and hence the movable body 41
can be freely moved along the longitudinal direction of the track
rails. At this time, the cam portion 71b of the setting pin 71 1s
held in contact with the inclined portion 73a of the driven plate
73 .

(0045] Tnthis initial state, when the settingpin 71 1s pressed
in the axial direction so that the setting pin 71 is pushed 1nto
the housing 74, the cam portion 71b rolls along the inclined portion
73a of the driven plate 73 to cause the driven plate 73 to be moved

together with the engaging pin 72 against an elastic force of the

coil spring 74a. In this way, a distal end of the engaging pin 72

is inserted into the fixing hole 26 of the track rail 21. Then,

as illustrated in FICG. 8, under a state in which the setting pin
71 is fully pushed into the housing 74, the cam portion 71b rolls

from the inclined portion 73a of the driven plate 73 onto the concave
retaining portion 73b thereof. With this, the engaging pin 72 1s
moved out by a maximum amount with respect to the fixing hole 26
of the track rail 21. Further, in this state, the concave retaining
portion 73b of the driven plate 73 is pressed against the cam portion
71b of the setting pin 71 by the elastic force pf the compressed
coll spring 74a. Unless the shank portion 71a of the setting pin
71 1is intentionally pulled back, the camportion 71b 1s not separated

from the retaining portion 73b of thedrivenplate 73, or the engaging
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pin 72 is not retracted from the fixing hole 26 of the track rail
21.

[0046] Thus, when the movable body 41 is moved to an arbitrary

position along the guide tracks 2A and 2B, and the setting pin 71
is pushed at this position in the axial direction, the engaging
pin 72 is inserted into the fixing hole 26 of the track rail 21.
In this way, the movable body 41 is fixed at this position. Further,
whenthe settingpin 71 ispulledback, the camportion 71b is separated
fromthe retainingportion 73bof thedrivenplate 73. Inconjunction

therewith, the engaging pin 72 is pulled back and retracted from

the fixing hole 26 of the track rail. In this way, the movable body

41 can be moved along the guide tracks 2A and 2B again.
(0047 ] Meanwhile, the fixing holes 26 are formed at
predetermined intervals through the track rails 21. Thus, even in

a case where the movable body 41 is moved to an arbitrary position

on the guide tracks 2A and 2B, it is uncertain whether or not the
engaging pin 72 of the above-mentioned position fixing member 7
can be reliably inserted into the fixing hole 26 of the track rall
21 at that position. Thus, at the time of using the position fixing
member 7, the operator needs to find a matching position between
the engaging pin 72 and the fixing hole 26 by slightly moving the
movable body 41 forward and rearward. As means for avoiding such
troublesome operations, it is appropriate to introduce a position
detecting member for accurately matching stop positions of the

movable body 41 with the fixing holes 26 of the track rail 21.
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[(0048] FICG. 9 illustrates an example of the position detecting
member. This positiondetecting member 8 includes a reference plate
81 that is fixed to the ceiling panel 101 together with the track

rails 21, and an elastic plate 82 that is fixed to the movable body

41 and moved.along the guide tracks 2A and 2B together with the
movable body 41.

(0049 ] The reference plate 81 is a long plate-like member
provided along the longitudinal direction of the track rails 21,
and has a plurality of engaging grooves 83 formed at equal intervals
alongthe longitudinaldirection. Theengaglnggroovesagsare formed
2t the same intervals as those of the fixing holes 26 of the track
rails 21. The reference plate 81 is laid on the ceilling panel 101
together with the track rails 21 so that formation positions of
the engaging grooves 83 and formation positions of the fixing holes
26 overlap with each other.

(0050] Meanwhile, the elastic plate 82 is formed by bending

a thin plate, and has an engaging projection 84 to be fitted into
the engaging grooves 83 of the reference plate 81. This elastic
plate 82 is fixed to the movable body 41, and adjusted in fixing
position so that a distal end of the engaging projection 84 enter

the engaging grooves 83 of the reference plate 81, and that the
engaging projection 84 overlaps with the engaging pin 72 of the
position fixing member 7. The elastic plate 82 is formed by bending
a thin plate, and hence is easily deformed. When the movable body

41 is moved under a state in which the engaging projection 84 1s
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inserted in the engaging groove 83 of the reference plate 81, the
engaging projection 84 is moved out of one of the engaging grooves
83, climbs onto a land portion 85 between the engaging grooves 83,
and then re-enters subsequent one of the engaging grooves 83.

[0051] Thus, along with the moving of the movable body 41 along
the longitudinal direction of the track rails 21, the engaging
projection 84 of the elastic plate 82 is repeatedly moved into and
out of the engaging grooves 83 of the reference plate 81 while being
moved along the reference plate 81. With this, the operator who
moves the movable body 41 can easily feel whether or not the engaging
projection 84 is engagedwith the engaginggroove 83. Further, under
a state in which the engaging projection 84 is engaged with the
engaging groove 83, the engaging pin 72 of the position fixing member
7 is opposed to the fixing hole 26 of the track rail 21. Thus, the
operator can easily insert the engaging pin 72 into the fixing hole

26 of the track rail 21 by operating the setting pin 71 of the position

fixing member 7. In other words, at the time of moving the movable

body 41 along the guide tracks 2A and 2B and fixing the movable
body 41 topredetermined positions, the operator caneasily recognize
positions of the fixing holes 26 of the track rails 21. Thus, the

operator can easily perform a fixing operation of the movable body

41 by using the position fixing member 7 described above.
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CLAIMS

[Claim 1] A moving unit, comprising:

a palr of guide tracks laid on a fixed portion 1in parallel
to each other;

a plurality of moving blocks comprising at least two moving
blocks assembled to each of the pair of guide tracks, the plurality
of moving blocks being freely movable along the pair of guide tracks;
and

a movable body fixed to the plurality of moving blocks and
freely movable on the fixed portion,

wherein the pair of guide tracks comprises aplurality of track
rails each having a guide surface formed along a longitudinal
direction of each of the plurality of track rails, and being arranged
in series with their end portions connected to each other,

wherein the plurality of moving blocks each comprise contact
elements configured to travel on the guide surface while passing

across joint clearances each being formed between the plurality

of track raills arranged in series, and
wherein, when one of the plurality of moving blocks 1is
positioned at any one of the plurality of joint clearances formed

on the pair of guide tracks, another of the plurality of moving

blocks is prevented frombeing positioned at another of the plurality

of joint clearances.

(Claim2] Themovingunit accordingtoclaiml, whereintheplurality

26



CA 02878232 2014-12-31

of jJoint clearances each being formed between the plurality of track

ralls each comprise a clearance larger than a diameter of each of

the contact elements.

[Claim 3] The moving unit according to claim 1 or 2,

wherein the plurality of track rails each have a plurality
of fixing holes arrayed at predetermined intervals along the
longitudinal direction of the each of the plurality of track rails,
and

wherein the movable body comprises a position fixing member
for restricting moving of the movable body with respect to the pair
of guide tracks, the position fixing member comprising an engaging
pin freely insertable into and retractable from any one of the

plurality of fixing holes of the plurality of track rails.
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Fig. 9

» 0

%,--\v\u_w/ ............ :
|
|
!
. ~
N /_l\t*
]
]
i
|
|
(o 5 =
St A
i
b
]
|
|
i
|
|
|
e — e e . — = ——— —
” o
O .
Y it S j
| $
“ T T
| T
, ) ,
" “ =
“ ! I‘\\l
llllllllllllll 3
: % m m%
O _
Q¢ |..\L\\|.“V lllllllllllll | % 4
! _
_ " L
\ < _
m —— I o \.\._U 2
I | 7
[ |
{ , ﬁ
;
O _
N

- — -







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - claims
	Page 31 - claims
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - abstract drawing

