FOOTPLATE AEPARATUS FOR CONNECTI NG PATHWAY BETWEEN VEHI CLES BACKGROUND OF
FHE. T NVENTI ON 18 APR 1995 Industrial Field of the Inven The present
i nvention a footplate apparatus for a connecting pat hway

bet ween vehicles. 5 Description of Related Art A conventional footplate
apparatus for a connecting pat hway betweédnlvéhicles of a train is shown in

Figs. 8 and 9: This footplate appgg@mﬁE |A§pp;hA\1-Usqile nto two sections in a

direction of the railroad. footplates—-1 and 2 are vertically
novabl y supported by hi ngesz‘[&ﬁ@ﬁa NG PPE‘Q’{%C N
to nmove downwardly fromtheir horizontal post ¢djstal portion of

the upper footplate 2 is nounted on the uppefy e a\di stal portion
of the | ower 15 footplate 1 which is fornmgd N ate. The upper
footplate 2 comnmmsmsunungp1ﬂﬁﬂﬂnnﬁhmymM@uh_' : and 7. The main
plate 5 is fornmed of a single A

The present invention \’?:~ 5 td a footplate

apparatus for a connecting pathway between vehicles.

5 Description.of Related Art
A conventional footplate apparatus for a
connecting pathway between vehicles of a train is shown
in Figs. 8 and 9. This footplate apparatus is divided
into two sections in a direction of the railroad. These
10 two footplates 1 and 2 are vertically movably supported
by hinges 3 and 4, respectivély, but are restricted not
to move downwafdly from their horizontal positions, and
a distal portion of the upper footplate 2 is mounted on
" the upper surface of a distal portion of the lower
15 footplate 1 which is formed of a single plate. The
upper footplate 2 compfises a main blate's and auxiliary
plates 6 and 7. The main plate 5 is formed of a single
plate including opposite slant portions which extend
from the vicinity of a distal-end center portion 5a in a
20 direction of the vehicles toward oppésite sides. The
auxiliary plates 6 and 7 are vertically movably attached
to edges of the above-mentioned opposite slant portions
through hinges 8 and 9, respectively.

Figs. 8 and 9 show a type of the footplate



pl ate including opposite slant portions which extend fromthe vicinity of a
di st'al -end center portion 5a in a 20 direction of the vehicles toward
opposite sides. The auxiliary plates 6 and 7 are vertically novably
attached to edges of the above-nenti oned ogposite sl ant portions through

hi nges 8 and 9, respectively. Figs. 8 and ¢ show a type of the footplate
-2- apparatus where a connecting hood whjch constitutes the connecti

pathway is di vitFERGFHYE MIF& i SHNSTEAME Rpe d??kﬁpo?°?ﬁEiFﬁFFFo§gg and

h ‘wo hood ' 10 _and 11 det achabl ted. by free.end
frames 12 5 Suioerting, ety i G Yaro G0 Rectiot e 6 BBS0r the
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10 and 11 are detachably connected by free-end frames 12

5 and 13. The lower footplate 1 is provided on the side
of the wvehicle 14 while the upper footplate 2 is
provided on the free-end frame 12. Also, the similar
footplates as described above are mounted betweén the
free-end frame 13 and the vehicle 14’ on the other side,

iO and the similar components as described above are
denoted by common reference numerals with primes so that
their explanations will be omitted.

When gaps are formed between the two foot-

plates 1 and 2 on both sides at the'time of rolling of

15 the vehicles, the auxiliary plates 6 and 7 are moved
downwardly around the hinges 8 and 9, thereby closing
the gaps between side portions'of the footplates 1 and
2. In this conventional footplate apparatus, however,
no consideration is given on the case where pitching of

20 the vehicles occurs or the distance between the vehicles
is decreased at the same time as pitching.

More specifically; the main plate 5 of the

upper footplate 2 is forméd of a single plate from a
portion adjacent to the hinge 4 to the distal-end

25 central portion 5a. Consequently, when the pitching
amount is =zero, the footplate apparatus is in a state
' shown in Fig. 10A, but when pitching of the vehicles

occurs as shown in Fig. 10B (Fig. 10B illustrates the



free-end frame 13 and the vehicle 14" on the other side, 10 and the

si m1’ar conponents as descri bed above are denoted by common reference
nunerals with primes so that their explanations will be onmtted. Wien gaps
are formed between the two foot- plates 1 and 2 on both sides at the tine
of rolling of 15 t he vehicles, the auxr1ﬁ%ry pl ates 6 and 7 are noved

downwar dl y around t he hi.nges and. 9, 1 hereby cl osing_the gaps between side
portions of tfm???ﬁnﬁﬂeﬂnﬁé%.éhﬁiE&t¢99qgn%m%%ﬁ5eh?igﬁaym?oo Beahdnges
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Fig. 10A But vwitertgldtdinagtofa idistehigd®scenter portion la or its

vicinity, and the distal-end centrai portion 5a of the

main plate 5 of the upper footplate 2 moves apart from

the upper surface of the'lower.footplate 1, thus forming

a large gap D; therebetween.

10 Further, when the distance between the
opposite end surfaces is decreased in this pitching
staté, as shown in Fig. 10C, the distal-end center
portion la of the lower footplate 1 is moved toward the
proximal side of the lower surface of the upper foot-

15 plate 2 and presses the main plate 5 of the upper foot-
plate 2 further upwardly, thereby forming an even larger
gap D, between the distal-end cénter portion 5a of the
upper . footplate 2 and the upper surface of the lower
footplate 1.

20 When the above-mentioned gap D; or D, is
abruptly formed due to pitching of the vehicles while a
passenger or the like is walking on a connécting pathway
during traveling of the vehicles, there is some danger
of the passenger or the like stumbling over the distal

25 end of the raised footélate and falling down, or putting
his or her foot in the gap-DIIh and catching it between
the two footplates 1 and 2.

Moreover, with the structure which does not



occurs as shown in Fig. 10B (Fig. 1B illustrates the -3- case in which
the pitching amount is 55 nm), the hinges 3 and 4 of the footplates 1 and 2
are located at dif- ferent levels. In such a case, the upper footplate 2 is
pressed upwardly, as shown in Fig. 10B, by the lower 5 footplate 1 at a
distal -end center portion la or its vicimty,~and.the distal-end central
portion 5a of the main plate 5 of the upper footplate 2 noves apart from
the upper surfdd¥199 e ARAVE-FRPFLpRed  avrbiieby PhYtes| &r§8dgdp D1
t her ebet ween. 10 . urt her, when the djstance between. the
opposi te end s JaP det AR (v, £ TRt Ty LPATER 9L ERBwn in Fig.
10C, the distal;.e e r | he | ower footplate 1 is noved
dln%%giég%ec?oqfﬁ{]ﬁé Pl Pit

toward the proxi e l'ower*surface of the upper foot-
SUMMARY OF THE INVENTION
5 An object of the present invention is to
provide a footplate apparatus for a connecting pathway
which solves the problem of danger at the time of
pitching which has not been solvéd by the conventional
structure described above.

10 In order to solve this problem, according to
the invention, there is provided a footplate apparatus
for a connecting pathway, comprising a pair of foot-
plates, a first footplate being extended below a second
footplate, wherein the second footplate is divided at at

15 least one portion over its entire length in a direction
perpendicular to a direction of the railroad so as to
form a first footplate section and a second footplate
section in the direction of the railroad, and these
footplate sections are vertically moﬁably connected to

20 each other.

lWhen the pitching amount of the vehicles is
large and the distal portion of thé first footplate
presses the second footplate upwardly, the distal
footplate section of the second footplate is bent and

-25 inclined downwardly as a whole including its distal-end
center portion due to the weight, thereby closing the

gap between the distal end.portion of this footplate



15 plate 2 and presses the main plate 5 of the upper foot- plate 2
further upwardly, thereby formng an even |l arger gap D2 between the

di stal -end center portion 5a of the upper footplate 2 and the upper
surface of the lower footplate 1. 20 When t he above-nenti oned
gap [err] or [err] is abruptly forned due Po- pitching of the vehicles while

I
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-4- include the above-nentioned auxiliary plates

a result, when the pitching amount of the vehicles is

5 large and the distance between the end surfaces of the
coupled vehicles is decreased so that the first foot-
plate is moved toward the proximal side of the lower
surface of the second footplate, the second footplate is
inclined at a gentle angle, and also, the gap between

10 the distal portion of.this second footplate and the

upper surface of the first footplate is closed.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a vertical cross-sectional view of a
connecting pathway portion, showing a first embodiment
15 according to the present invention;
Fig. 2 is a horizontal cross-sectional view of
the same; |
Figs. 3 ére vertical cross-sectional views of
the same in operating states, in which Fig. 3A shows the
20 case where the piﬁching amount is 0 mm, Fig. 3B shows
the case where pitching occurs, and Fig. 3C shows the
case where pitching occurs and the aistance between the
end surfaces of vehicles is simultaneously decreased;
Figs. 4 are vertical cross-sectional views of .
25 a connecting pathway portion in operating states,
showing a sécdﬁd embédiméﬂt according to the invention,

in which Fig. 4A shows the case where the pitching



such a gap is fornmed over the entire length of the distal end of the
foot'pl ate. SUMMARY OF THE | NVENTI ON 5 An obj ect of the present
invention is to provide a footplate apparatus for a connecting pat hway

whi ch sol ves the problem of danger.at the tjnme of pitching which has not
been sol ved by the conventional structuré descri bed above. 10

d | [ S: ' t he i tion, there.is
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railroad so as to forma first footplate section and a second _
section in the glimfiddridoudly dedrdddepd, and these footplate sections are

vertically novably connected to 20 each ot her.

5 Fig. 5 is a horizontal cross-sectional view of
a connecting pathway portion, showing a third embodiment
according to the invention;

Fig. 6 is a vertical cross-sectional view of
‘the same;

10 Figs. 7 are vertical cross-sectional views of
the same in operating states, in which Fig. 7A shows the
case where pitching occurs, and Fig. 7B shows the case
where pitching occurs and the distance between the end
surfaces of vehicles is simultaneously decreased;

15 Fig. 8 is a vertical cross-sectional view of a
connecting pathway portion, showing conventional
footplates;

Fig. 9 is a horizontal cross-sectional view of
the connecting pathway portion shown in Fig. 8; and

20 Figs. 10 are vertical cross-sectional views oﬁ
the footplates of Fig. 8 in operating states, in which
Fig. 10A shows the case where the pitching amount is 0
mm, Fig. 10B shows the case where pitching occurs, and
Fig. 10C shows the case where pitching occurs and the

25 distance between the end surfaces of vehicles is

simultaneously decreased.



When the pitching anount of the vehicles is large and the distal portion of
tthe first footplate presses the second footplate upwardly, the distal
footpl ate section of the second footplate is bent and 25 inclined
downwardly as a whole including its distal- end center portion due to the
wei ght, thereby closing the gap between rhd distal end portion of this

footpl ate 0 f QBA£1 the flrst footplate.
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the proxi mal side of the |ower e second T00 p ate he setond
footplate is 3,

5 Figs. 1 and 2 are a vertical cross-sectional
view and a horizontal cross-sectional view showing
footplate apparatus of the type in which a connecting
pathway between coupled vehicles 20 and 21 is covered
with a connecting hood divided into two sections 22 and

10 23. Reference numerals 24 and 25 denote free-end frames
of the two hood sections 22 and 23, respectively.

An explanation will be given on a right
footplate apparatus mounted between the first wvehicle 20
and the free-end frame 24 shown in Fig. 1.

15 : Reference numeral 26 denotes a first footplate
or a lower footplate which is provided on the first
vehicle 20, and 27 denotes a second footplate or an
upper footplate which is provided on the free-end frame
24. The upper footplate 27 is divided into a first

20 footplate section 28 and a second footplate section 29
in a direction of the railroad, and the upper. footplate
27 includes auxiliary plates 30 and 31 provided on
opposite sides of the distal end of the second footplate
section 29.

25 Since a left footplate apparatus mounted

| between the second vehicle 21 and the free-end frame 25
has substantially the same structure as the foregoing

right footplate apparatus, the similar components as



inclined at a gentle angle, and al so, the gap between 10 t he di stal
portion of this second footplate and the upper surface of the first
footplate is closed. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a vertical
cross-sectional view of a connecting pathway portion, showng a first
enbodi nent 15 according to the present Tn¥ention; Fig. 2 is a horizontal
cross-sectional _view of the sane; 3 .are verti cal cross-sectiona
views of the saf@SFRiBRe, QPPHS arst ggn°tﬁd\/\ﬁii’cﬁ°ﬂm§n IRIeTSRCS RMMRYals ase
where the pltchln amount is ws_the cas ere |tch ng
ocours. ‘and Fio"ige BRoRes, e thek Ghéis s@?ﬁpﬁ&l&&émﬁa} nce
betmeen the end surfaces ﬁ% VSQIC| S és §| e neousl decr 39
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e ﬁpgﬁ@%?ﬁz%%z:e&ﬁg%zﬁ@%b%%sﬁﬁﬁge%B%c&wﬁlwﬂ“éﬂ o
5 reference to Figs. 2 and 3A.

The lower footplate 26 is formed of a single
rectangular plate. A longer proximal portion of the
lower footplate 26 is located along an end surface of
the wvehicle 20 and connected thereto vertically movably

10 by a horizontal hinge 32 which is provided on the end
surface of the vehicle 20, so that the lower footplate
26 will vertically move around the hinge 32. The lower
footplate 26 further includes a downward movement
preventing stopper (not shown) which allows the lower

15 footplate 26 to move upwardly from the illustrated
horizontal position but prevents it from moving down-
wardly. A distal portion 26a of the lower footplate 26
is bent slightly downwardly.

The upper footplate 27 is divided into the

20 first and second footplate eections 28 and 29 in the
direction of the railroad. A proximal portion of the
first footplate section 28 is pivotally connected to
the free-end frame 24 by a hinge 33 which extends
horizontally and perpendicular to the direction of the

25 . railroad so that the first footplate section 28 will
vertically move around the hinge 33. A distal portion
of the first footplate section 28 projects toward the

above-mentioned lower footplate 26, and a distal end



-6- amount is O mm Fig. 4B shows the case where pitching occurs, and Fig.
4C shows the case where pitching occurs and the distance between the end
surfaces of vehicles is simltaneously decreased; 5 Fig. 5is a
hori zontal cross-sectional view of a connecting pathway portion, show ng a
third enbodi nent according to the i nventio® Fig..6 is a vertical
cross-sectional view of the sa verti
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A proximal end 29%a of the second footplate
5 section 29 is located along the distal end surface 28a
of the first footplate section 28, and the second
footplate section 29 is vertically movably connected to
the distal portion of the first footplate section 28 by
a hinge 34 which extends horizontally and perpendicular

10 to the direction of the railroad. As shown in Fig. 2,
the second footplate section 29 has a plane shape which
is cut to have opposite slant portions which extend from
the vicinity of a distal-end center portion 29b toward
opposite sides of the proximal end portion.

15 As shown in Fig. 3A, the hinges 32 and 33 are
arranged at different levels such that when the pitching
amount is 0 mm, the above-described first and second
footplate sections 28 and 29 will be horizontally placed
on the lower footplate 26 in the horizontal position.

20 Reference numeral 35 denotes a sliding plate
secured on the lower surface of thé first footplate
section 28 through a braékét 36, and 37 denotes a
sliding plate secured on the lower surface of the second
footplate section 29 through a bracket'3é. The sliding

25 plates 35 and 37 are slidably placed on the lower
footplate 26. By providing the sliding plate 37 and the
bracket 38, a slight gap is formed between the second

footplate section 29 and the lower footplate 26.



connecti ng pat hway portion, show ng conventional footplates; Fig. 9 is a
horizontal cross-sectional view of the connecting pathway portion shown in
Fig. 8, and 20 Figs. 10 are vertical cross-sectional views of
the footplates of Fig. 8 in operating state%, in which Fig. 10A shows the
case where the pitching anount is 0 mm Fié OB shoms t he case where
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reference to Figs.qdctfaske a gap between the distal-end center portion
29b and. the lower footplate 26.
5 As shown in Fig. 2, the auxiliary plates 30
and 31 are pivotally connected to the opposite slant
portions of the second footplate section 29 by hinges 39
and 40, respectively. Further, as shown in Fig. 2,
outer side portion 30a, 3la of the auxiliary plates 30,
10 31 have a shape which is cut to have slant portions
which e#tend from the vicinity of the center toward
sides of the proximal end poftion.
In Figs. 1 and 2, reference numerals 41 and 42
denote pressing device for pressing the free-end frames
15 24 and 25 toward each other, 43 and 44 denote side
panels, and 45 and 46 denote ceiling panels.
' The function of this embodiment will now be
described.
When the‘pitching amount between the vehicles
20 or between the vehicle and the free-end frame is zero,
as shown in Fig. 3A, the first and second footplate
sections 28 and 29 of the upper footplate 27 are
horizontally placed on the lower footplate 26 in the
horizontal position. Therefore, the distal-end center
25 portion 29b of the second footplate section 29 is
located close to the upper surface of the lower foot-
plate 26. Also, the distal ends of the auxiliary plates

30 and 31 are located close fo the upper surface of the



S Figs. 1 and 2 are a vertical cross-sectional view and a
horizontal cross-sectional view showi ng footplate apparatus of the type in
which a connecting pathway between coupled vehicles 20 and 21 is covered
with a connecting hood divided into two sections 22 and 10 23. Reference
nuneral s 24 and 25 denote free-end frames &ft Che two hood sections 22 and

23, respectively. | apation _will be given on a right footplate
apparat us nount ﬂwﬁﬁtgggﬁpiﬁEefEFSt vehi cl e 20 and the free-end frane 24

shown in Fi 1. 15
footplgte g? a | owner foot%?%?et%ﬁlé§£ggiggoéﬁgﬁgko ﬁgag%rst vegﬁﬁ%giK)
and 27 denotes Sﬁ&? gﬁﬁo%g'%ﬁlei?agnapi?ﬁé Eegbnbgaefw ilsS 1Rixyd ded

on the free- end rane ootplate 27 is divided into a i r'st 20
footplate sectipg-28xaRd18, S@ﬁ@ﬁdtﬁéohﬂhéée3§eétf| @Re29 owerd fdotpdidten 28
the railroad, and the upper footplate 27 includes auxiliary plates 30 and
31 provi deds on REPesi bpwatdeg, Ohst BRowhsial Fegd aB,t ke acdenelf digheat e

than the hinge 33 of the upper footplate 27 (Fig. 3B
illustrates the state in which the pitching amount is 55
mm), the distal portion of the.first footplate section
28 of the upper footplate 27 is pressed upwardly by the
10 distal portion of the lower footplate 26, as shown in
Fig. 3B, and the first footplate section 28 is moved
upwardly around the hinge 33. At this time, the second
footplate section 29 is inclined due to its own weight
so that the distal portion is moved downwardly around
15 the hinge 34, thereby maintaining the sliding plate 37
close to the lower fobtplate 26. Consequently, the
distal-end center portion 2%b maintains the gap-closed
condition in which it is located close to the upper
surface of the lower fpotplate 26. Also, the auxiliary
20 plates 30 and 31 are inclined downwardly, and their
distal ends are located close to ﬁhe upper surface of
the lower footplate 26 so as to close the gaps
therebetween.
Therefore, a large gap is not formed between
25 the uppef surface of the lower footplate 26 and the
distal end portion of the upper footplate 27, so as to
prevent a passenger or the like from stumbling over the

footplate or catching his or her foot between the



section 29. 25 Since a left footplate apparatus nounted between
phe-second vehicle 21 and the free-end frame 25 has substantially the sane
structure as the foregoing right footplate apparatus, the simlar

conponents as descri bed above are denoted by common reference numeral s
with primes so that their explanations wrl B2be" onitted. The structure of
the foregoing right footplate apparatus will now be described nore

?peciLic?lly mﬁfTPEP*%#%?enfe tolFigs. 2 and 3A. The lower footplate 26 is
ormed of a single rectangul ar LA il Al
o chera anennt Berraen e, pBRGELRE 80"

| ower footplate 26 is |oc ace o he vehicl e 20 and
b ovi ded on ' no @it Fe YHEHRE dnd tpe sple Sh ERbRe TR R TR
in the above-described pitching state, as shown in Fig.
5 3c, the first footplate section 28 of the upper foot-
plate 27 is pressed further upwardly by the distal
portion of the lower footplate 26, and the distal end of
the first footplate section 28 moves apart from the
upper surface of the footplate 26. However, the second
10 footplate section 29 is inclined due to its own weight
so that the distal portion is moved downwardly in
substantially the same manner as describeq above,
thereby closing the gaé from the upper surface of the
lower footplate 26. Aléo, the auxiliary plates 30 and
15 31 are inclined downwardly, and their distal ends are
located close to the upper surface of the lower foot-
plate 26 so as to close the gaés therebetween. |
Therefore, as described before, it is possible
to prevent a passenger or the like from stumbling over
20 the footplate or catching his or her foot between the
footplates.
ﬁext, a second embodiment according to the
present invention will be described with reference to
Fig. 4. | | |
25 | In the second embodiment, the lower footplate
26 in the first embodiment has an inclined surface

extending toward the distal portion slightly downwardly

at an angle a with respect to the horizontal plane when



26 will vertically move around the hinge 32. The | ower footplate 26 further
Inct'udes a downward novenent preventing stopper (not shown) which allows
the |ower 15 footplate 26 to nove upwardly fromthe illustrated

hori zontal position but prevents it from npyving down- wardly. A distal
portion 26a of the |ower footplate 26 is‘b%%t‘slightly downwardly. The

footplate 27 is djvided j. '
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vertically nmove aroun e hinge . A tal portion of the first

footplate sectl e%%lpsr ASGiratl MG (e Bher SR DN dbé Cvmitteal pl ate
26, and a distal en
5 According to the second embodiment, as shown
in Fig. 4C, when the pitching amount is as large as
shown in Fig. 3C of the first embodiment and when the
distance between the end surfaces of the vehicles or
between the vehicle and the free-end frame is decreased,

10 a distal portion of the lower footplate 26 is located at
a lower level than that of the first embodiment.
Consequently, a first footplate section 28 of an upper
footplate 27 is pressed upwardly by a less degree than
that of the first embodiment, and the gap between a

15 distal portion of the first footplate section 28 and the
lower footplate 26 is decreased. Therefore, the height
of bending of the first and second footplate sections
28, 29 is decreased, further lessening the above-
mentioned danger.

20 The other functions and effects of the second
embodiment are substantially the same as the first
embodiment.l

A third embodiment according to the present
invention will now be described with reference to Figs.

25 5 to 7.

In the third embodiment, the first footplate
section 28 of the upper footpiate 27 in the first

embodiment is further divided in the direction of the



-9- surface 28a of the first footplate section 28 is cut straight over the
.entire length along a direction perpendicular to the direction of the
railroad. A proxinmal end 29a of the second footplate 5 section 29 is
| ocated al ong the distal end surface 28a of the first footplate section 28,
and the second footplate section 29 is veﬂﬁically novably connected to the

distal portion_of. .the first footplate section 28 a .hi.nge 34 whic

ext ends hori zoRPaMFP2Gn§CpBFp&RIPELVALSL S éﬂﬁf&|ﬁ?§ﬁﬁ%§ﬁéﬁﬁ??ﬁquméba'

rail road. As .n Eig, 2 he secand footplate segtion 29 has a plane
shape which i s%gg\gﬁt 6sh§\c/’gn8|8 géi t%g gl %ﬁt ep%lntdi ﬁ?m\ﬁmezg% tglﬁoeurﬁp % om t he
vicinity of a ¢ | -end..Cc A’ QAR ¢haQRRASI 'ﬂﬁg- t he
proxi mal end pg?tﬁlbgn?glgn Eﬁb@‘i—_aﬂgiklﬁ g’%%m% I'n &ag. %,SA_, s?hcgé mglsegsd 32 and
33 are arrangegpai;edi fferent | evels such that when the pitching amount is 0
mm the above-described first and second

5 The first footplate section 28 and the third
footplate section 28a are pivotally connected by a
horizontal hinge 47 which extends in a direction
perpendicular to the direction of the railroad.

Retainer members 48 and 49, which abut against each

10 other, are located on both sides of the hinge 47 and
fixed on the upper surfaces of the first and third
footplate sections 28 and 28a. The retainer members 48
and 49 have vertical contact surfaces 48a and 49a which
abut against each othér when the footplate sections 28

15 and 28a extend straight and which are separated from
each other when the footplate sections 28 and 28a arxre
bent downwardly from the hinge.47. The contact surfaces
48a and 49a prevent the footplate sections 28 and 28a
extending straight from being bent upwardly but allow

20 them to be bent only downwardly. Since the structure is
otherwise the same as that of the first embodiment, the
similar components as the first embodiment are denoted
by common reference numerals so that their explanations
will be omitted.

25 According to the third embodiment, as shown in
Fig. 7B, when the pitching amount is large and the
distance between the end surfaces of the vehicles or

between the vehicle and the free-end frame is decreased,



footplate sections 28 and 29 wll be horizontally placed on the | ower
footplate 26 in the horizontal position. 20 Ref erence numer al
35 denotes a sliding plate secured on the lower surface of the first
footplate section 28 through a bracket 36,]2pd 37 denotes a sliding plate
secured on the | ower surface of the second-fodtplate section 29 through a

| di .sl i dahl I d th
over T oot pl at o=35. 125, 807 FSEE£08FBARAE pPEFISns 2hybrke Mrmarlt 36, a
Footpl ate 26, Doreyhe B UM LPREAR maRLE, ThRan R, RbpR e, SPPRI Sseh of
the second footpyaie sesti £ ﬁgvesabiegs%gg&g% d@?ﬁ%%%@l:%i?&)?%%éf%%%f

gap between the distal-end center portion 2 | ower
foregoing embodiments, thereby further lessening the

5 danger. Moreover, by means of the retainer members 48
and 49, the footplate sections 28 and 28a can be
normally maintained to extend straight, so that a pas-
senger or the like will.have no trouble in walking on
them. |

10 The other functions and effects of the third
embodiment are substantially the same as the first
embodiment.

Each of the above-described embodiments is an
example of application of the type in which the connect-

15 ing hood is divided into two sections, and the footplate
apparatus are mounted between the free-end frames of the
hood sectiohs and the vehicles. However, the present
invention may be applied to the type in which a single
connecting hood is mounted between the vehicles, and the

20 .above—mentioned lower footplate 26.is provided on an end
surface of the first vehicle while the above-mentioned
upper footplate 27 is provided on an end surface of the
second vehicle.

Moreover, the invention may be applied to a

25 footplate apparatus which does not include the auxiliary

plates 30 and 31 in the foregoing embodiments.
According to the present invention, as has

been described heretofore, even if the pitching amount



5 As shown in Fig. 2, the auxiliary plates 30 and 31 are
pivotally connected to the opposite slant portions of the second footplate
section 29 by hinges 39 and 40, respectively. Further, as shown in Fig. 2,
outer side portion 30a, 3la of the auxilia&%iplates 30, 10 31 have a
shape which is cut to have slant portions ch extend fromthe vicinity of

Feference numer Sts HE. SRAIS3oReNE: Ao Ess s GAR BB e I TP tiaste
free-end fr amssaillg Xg%gdﬁ'%‘ia@e wg,rfd +R3C F’st@‘téf‘ﬁref‘?ﬁ’t% Aeé%l,p?%)tse si de

panel s, and 45 an enote celling pane ction

enbodi ment wi || naoWrRS ndSati RAd exiemdlRe shiallGhislG A MU i) veen the
vehi cl es 20 or between the vehicle and“the free-end frame i's zero, as

shown in Fig. 3frevBatingStangerseuendakoal Padlsenyret icintms 1anek 29 of the
upper footplate 27 are horizontally placed on the 1ower footplate 26 in the
5 stumbling over the distal end of the footplate and
falling down, or catching his or her foot between the

footplates.



hori zontal position. Tgﬁ{efore, t he distal-end center 25 portion 29b of

t he sé\?\a:‘“‘“ﬂmn ion 29 is |located close to the_upper surface of .
the lo

Al so, the distal ends of the aem,é LAEMT P ) tE?éN?‘
and 31 art I%cate close to the upper surface of the omeqq IR pAte 2@

When the pitching armunt bet ween t he v?ahrc&ﬁs orhbe}]we 32 f tlhﬁlr and
the free-end fr exanpl e en the hinge o] e | owner
footplate 26 5 anes uﬁ%%?gwﬁﬁoég shown in Fig. SBI to a |l evel higher than
t he hinge 33 ofy the upperpf B S e_in
whi ch the pi tchJi ng anount f@%@%ﬁ Zg?éﬂagntlg f%%r |%ég%§8?%n8 f’%g%‘
footplate sect '&tv?&rpfvéﬁh?d@er?cﬁrﬁ’?fféte A ohExP fosgtagggéggézey the

10 distal portion of the I owet as s and the
first footplatergctimd LOdts fUB/ﬁSilate (26) being extended below the

second footplate (27), wherein said second footplate
(27) is divided at at least one portion over its entire
length in a direction perpendicular to a direction of a
railroad so as to form a first‘footplate section (28)
and a second footplate section (29) in the direction

of the railroad, and said footplate sections are
vertically movably connected to each other.

2. A footplate apparatus accofding to Claim 1,
wherein said first footplate (26) has an inclined
surface extending toward the distal portion slightly
downwardly at an angle a with respect to the horizontal
plane when it lies down.

3. A footplate apparatué according to Claim 1,
wherein said first footplate section (28) of the second
footplate (27) is further divided into two sections in
the direction of the railroad so as to provide a third
footplate section (28a), said third footplate section
(28a) and said first footplate section (28) being
pivotally connected through a hinge (47).

4. A footplate apparatus according to Claim 3,
wherein retainer members (48, 49), which abut against
each other, are provideduon the upper surface of said
first footplate section (28) and the upper surface of

said third footplate section (28a), said retainer

This Sheet Has Been Re’ilaced




upwar dl y’mHmlmﬁ [ 33. At this tine, the second footplate section 29
I s.ineli u #mgn wei ght so that the distal por g S Frovet—r
downwar dly &rolind®15s 4 he hinge 34, thereby maintainingjt he*s}

37 close to the |ower footplate 26. Consequently, the dia_m_________
portion 29b mai ntains the gap-closed condi &i8orr i'n.which it is Iocated
to the upper surface of the |lower footplate 26. Al so, the auxiliary 20

pl ates 30 and 3% %rFn&ﬁpneﬁgdoﬁﬁﬁﬁgdﬁyFaéﬁﬂ PRePPY; Sideseds sadd | ocat ed
close to the u 26.sQ as tq clgse the

f the,l ; t pl at
gaps therebetmggﬁﬁgéﬁggzsgrg? 35FﬁPgﬁgéﬁggggpFEFGPBFﬁ§&°B§t efd8  the
upper surface o£%égslég$eg?gggégggte 26 and the distal end portion of the

upper footplate SO as {0 prevént a passenger or the like fromstunbling

over the footplate or catghiggepise8rafphrhfl BBEWEAInEN%0 any one of

Claims 1 to 4,.which is applied to a type including a

connecting hood between the vehicles, said connecting
hood being divided into two sections in a direction of
the railroad and separably conhecting both of said
divided hood sections with each other by free-end
frames, said footplate apparatus being provided between
one of said free-end hood frame and the vehicle.

6. A footplate apparatus according to any one of
Claims 1 to 4, which is applied to a type including a
single connecting hood between the vehicles, said first
footplate (26) being provided on an end surface of the
first vehicles while said second footplate (27) is
provided on an end surface of the second vehicle.

7. A footplate apparatus according to any one of
Claims 1 to 6, wherein said second footplate (27)
includes said second footplate section (29) and
auxiliary plates (30, 31) which are vertically movably

connected through hinges (39, 40).

This Sheet Has Been Rerilaced
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- 12 - footplates. Wien the distance between the vehicles or between the
vehicle and the free-end franme is decreased in the above-described pitching
'state,’as shown in Fig. 5 3C, the first footplate section 28 of the upper
foot- plate 27 is pressed further upwardly by the distal portion of the
| ower footplate 26, and the distal endof érmefirst footpl ate section 28
noves apart fromthe upper surface. of ﬂhé oot pl ate 26. However, the second
10 footplate section 29 is inclined due to its own weight so that the
distal portion is noved downwardly in substantially the sane manner as
descri bed above, thereby closing th;:g psgron1the upper surface of the
| oner footplate 26. Al so, the auxil arg at ed 30 and 15 31 are inclined
downwardly, and their distal ends are |ocated close to the upper surface of
the lower foot- plate 26 so as to close the gaps thez&?etmeen.
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Therefore, as described before, it is possible to prevent a passenger or
the like fromstunbling over 20 the footplate or catching his or her foot
between -t he footplates. Next, a second enbodi nent according to the present

i nvention will be described with reference to Fig. 4. 25 In the
second enbodi ment, the | ower footplate %ﬁ in the first enbodi ment has an

I nclined surface extending toward the ng?&| portion slightly downwardly at
an angle [err] with respect to the horizontal plane when - 13 - it lies
down. Since the structureée is otherwi se the same as that of the first

enbodi ment, the sim|ar conponents as descri bed above are denoted by conmon
reference nunerals so that their. e>FI 1nG| on2vm"| | be omtted.
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5 According to the second enbodi nent, as shown in Fig. 4C, when
the pitching ambunt is as |large as shown in Fig. 3C of the first enbodinent .
and when the di stance between the end surfaces of the vehicles or between
the vehicle and the free-end frane is decreased, 10 a distal portion of -
the I ower footplate 26 is | ocated at hpépr | evel than that of the first
enbodi nent. Consequently, a first foo?% e section 28 of an upper
footplate 27.is pressed upwardly by a | ess degree than that of the first

enbodi nent, and the gap between a_l5 I st ortion of the first
footpl ate section 28 and the | o f | at I s decreased. Therefore,
t he hei ght .of bending of the first and second footplate sectEEyB 28, 29 is
decreased, further | erP7 the above- n&@@ione £ange
The other functidfk ef&ect,’g&f t heZfFcpn@2Babpdi ROt 58 tantially
the sane as the fhrst/ enbodi nent. A thigd odirfent: c o dig |tjo t he
pr esent Ry
' D

rITTJ' | 22 20
FIG. 3B
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i nvention will now be described with reference to Figs. 25 5 to 7. In the
third enbodi nent, the first footplate section 28 of the upper footplate 27
in:the first enbodinent is further divided in the direction of the - 14
- railroad so as to provide a third footplate section 28a, which is
connected to a free-end frame 24 throuah/g hi nge 33 in substantially the
sane manner as descri bed above. The first footplate section
28 and the third footplate sectlon 28a are pivotally connected by a

hori zontal hinge 47 which extendsf= n ire ﬁ per pendi cul ar to the
direction of the ra| | road. Ret ai ner érs and 49, whi ch abut agai nst

each 10 ot her; 33cat eZJ on boéé si des of34he ég\ge 2 d




fixed on the upper surfaces of the first and third footplate sections 28
and 28a. The retainer nenbers 48 and 49 have vertical contact surfaces 48a
and 49%a whi ch abut agai nst each .other when the footplate sections 28 15
and 28a extend straight and which are separated from each other when the
footpl ate sections 28 and 28a are bentdpwnwardly fromthe hinge 47. The
contact surfaces 48a and 49a prevent tﬁépggotplate sections 28 and 28a
extendi ng strai ght from bei ng bent al l ow 20 themto be bent
only downwardly. Since the struct d&# i se the same as tjhat of the
first enbodi nent, the S|n1lar conponents as the flrst enbodlnen are

shpown in Fig.
4 e end
dl frane is
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- 15 - the first and third footplate sections 28 and 28a are bent in the

i1 lustrated nmanner, and the upper footplate 27 is bent to have a | ess
angul ar cross section than the foregoi ng enbodi ments, thereby further

| essening the 5 danger. Moreover, by neans of the retai ner nenbers 48
and 49, the footplate sections 28 andfggqacan be normal ly maintained to
extend straight, so that a pas- senger 0r“the |like wll have no trouble in
wal ki ng on them 10 ' The other functions and effects of the
third enbodi mrent are substantially the sane as the first enbodi nent. Each
of the above-described enbodinments i's an exanple of application of the type

in which the connect- 15 ing hood is divided into two sections, and the
foot pl ate apparatus are QQFntedcyetmeen the free-end franmes of the
M) N

FIG. 7TA
FIG. 7B




hood sections and the vehicles. However, the present invention may be
applied to the type in which a single connecting hood is nounted between
the vehicles, and the 20 above-nmentioned | ower footplate 26 is provided
on an end surface of the first vehicle while the above-nenti oned upper
footplate 27 is provided on an end sur%ifg of the second vehicle. Moreover
" the invention may be applied to .a 25 t pl at e apparatus whi ch does not

i nclude the auxiliary ptates 30 and 31 in the foregoi ng enbodi nents.
According to the present invention as has been described heretofore, even
if the pitching anount - 16 - F::tﬁ (&s is large, the gap between
one footplate and the distal end of her™t oot plate can be nai ntai ned
at-an extrenely small_size, thereby
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preventi ng danger such as a passenger or the like 5 stunbling over the

di stal end of the footplate and falling down, or catching his or her foot
bet ween. t he f oot pl at es. Substitute sheet - 24.4.96 - 17 - WHAT IS
CLAIMED I S: 1. A footplate apparatus for a connecting pat hway between
vehi cl es, conprising a pair of footplaégf (26, 27), the first footplate
(26) bei ng extended bel ow the second f glate (27), wherein said second
footplate (27) is divided at at |east one portion over its entire length in
a direction perpendicular to a direction of a railroad so as to forma
first footplate section (28) and a second footplate section (29) in the
direction of the railroad, said first and second footplate sections (28,

29) being provided with sliding plates (35, 37) on each | ower

FIG. 9




surfaces in a manner to place the sliding plates on upper surfaces of the
first footplate (26), and said footplate sections are vertically novably
connected to .each other. 2. A footplate apparatus according to Caim
1,. wherein said first footplate (26) has an inclined surface extending
toward the distal portion slightly doyn)wgdly at an angle [err] with
respect to the horizontal plane when M’ M es down. 3. A footplate
apparatus according to Caim1l, wherein said first footplate section (28)

of the second footplate: (27) iSErtp@ dm& into two sections in the
direction of the railroad so as to provid ird footplate section (28a),
said third footplate sectior2(28a and said fLrst footplate section (28) :
bei ng pivotally connect ed.thl\ough hi nge (4794 REPLJACEMVENT) SHEET Date: 2 5

APR 1996 — I
o 12 -4 T — 3
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Substitute sheet - 24.4.96 - 18 - 4. A footpl ate apparatus accordi ng
to daim3, wherein retainer nenbers (48, 49), which abut agai nst each

ot her, are provided on the upper surface of said first footplate section
(28) and the upper surface of said third footplate section (28a), said
retai ner nmenbers (48, 49) being | ocated on both sides of said hinge (47)

so as to maintain the positions of said footplate sections. 5.

foot pl ate apparatus according to any one of Clains 1 to 4, which is applled
to a type including a connecting hood between the vehicles, said connecting

hood bei ng di vi §agrkRE® byoTﬁgcﬁI§E§b$€F§.dlrectlon of the railroad and

separably connecting both of said divided hood sections with each other by
free-end franmes, said footplate apparatus being provi ded between one of
said free-end hood frame and the vehicle.

FOOTPLATE APPARATUS FOR

CONNECTING PATHWAY BETWEEN VEHICLES

In a footplate apparatus between vehicles, a
gap between one footplate and the distal end of the
other footplate placed on the former is closed to
prevent a passenger or the like from stumbling over the
footplate or catching his or her foot between the
footplates. For this purpose, the footplate apparatus
has a structure in which the first footplate 26 is
extended below the second footplate 27, and the second
footplate 27 is cut over its entire length in a direc-
tion perpendicular to a direction of a railroad and
divided into sections in the direction of the railroad,
these footplate sections being vertically movably

connected to each other through a hinge 34.

Fig. 1 to accompany abstract when published
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surface of the second vehicle. 7 A footplate apparatus according to any
one of O ¥PRE If CPED\JRir ei n sai d second footplate (27) includes said

second foqtplate sectjon (29) and auxiliar | ates (30, 31) which are
vertical Iy movabl y A dRIeeLake: APBAGRENPERY & SepnaRsC gL etueer

Date:2 5 APR 1996
vehicles, comprising a pair of footplates (26, 27), the first

footplate (26) being extended below the second footplate (27),
wherein said second footplate (27) is divided at at least one
portion over its entire length in a direction perpendicular to a
direction of a railroad so as to form a first footplate section
(28) and a second footplate section (29) in the direction of the

railroad, said first and second footplate sections (28, 29)

being provided with sliding plates (35, 37) on each lower
surfaces in a manner to place the sliding plates on upper
surfaces of the first footplate (26), and said footplate

sections are vertically movably connected to each other.

2. A footplate apparatus according to Claim 1,
wherein said first footplate (26) has an inclined
surface extending toward the distal portion slightly
downwatdly at an anglé a with respect to the horizontal
plane when it lies down.

3. A fooﬁplate apparatué according to Claim 1,
wherein said first footplate section (28) of the secoﬁd
footplate (27) is further divided into two sections in
the direction of the-railroad so as to provide a third
footplate section (28a), said third footplate section
(28a) and said first footplate séction (28) being

pivotally connected through a hinge (47).
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Substitute sheet - 24.4.96

- 18 -

4. A footplate apparatus according to Claim 3,
wherein retainer members (48, 49), which abut against
each other, are provided on the upper surface of said
first footplate section' (28) and the upper surface of
said third footplate section (28a), said retainer _
members (48, 49) being located on both sides of said
hinge (47), so as to maintain the positions of said
footplate sections.

5. A footplate apparatus according to any one of
Claims 1 to 4, which is applied to a type including a
connecting hood between the wvehicles, said connecting
hood being divided into two sections in a direction of
the railroad and separably connecting both of said
divided hood sections with each other by free-end
frames, said footplate apparatus being provided between
one of said free-end hood frame and the vehicle.

6. A footplate apparatus'according to any one of
Claims 1 to 4, which is applied to a type including a
single connecting hood between the vehicles, said first
footplate (26) being provided on an end surface of the
first vehicles while said second footplate (27) is

provided on an end surface of the second vehicle.

o ) A footplate apparatus accordlng to any one of
Clalms 1 to 6, wherein said’ sepond footplate (27)
includes said second footplate section (29) and
auxiliary plates (30, 31) which are vertically movably

connected through hinges (39, 40).
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