som2- Failroad, and these two hood sections 10 and 11 are

“detachably connected by free-end -frames 12 and 13. The | oner footplate
1 is provided on the side of the vehi- cle 14 while the upper _
footplate 2 is provided on the 5 free-end frame 12. Also, substantially
t he sane foot- pl ates as descri bed-above are nounted between the free-
end frame 13 and the vehicle 14' on the other side, and substantial ly
t he sane conponents as descri bed above are denoted by comon reference
nunerals with primes so 10 t haEOQTIREATE ARPARNTHSIFORs will be omitted.

Further, the free-end fra agai nst each ot her
TRONNEL TR PhfudiCaETEEN REAEEES

by pressing neans 15 and are nounte en these franes
and the vehicles 14 and 14'. 15 In the above-descri bed

conventional f ' p en gaps are forned between the
BRRRedn o mEECRRTRRrak

two foot- 'des at the tine of rolling of
The present invention relates to a footplate

apparatus for a connecting pathway between vehicles.
A conventional footplate apparatus for a con-
5 necting pathway between vehicles of a train is shown in
Figs; 14 and 15. This footplate apparatus is divided
‘into two sections in a direction of the railroad.
These two footplates 1 and 2 are vertically movably
supported by hinges 3 and 4, respectively, but are
10 restricted not to move downwardly 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 footplate 1 which is formed of a single
plate. The upper footplate 2 comprises a main plate 5
15 and auxiliary plates 6 and 7. The main plate 5 is
formed of a siqgle plate including opposite slant
.portions which extend from the vicinity of a distal-end
center portion 5a in a direction of the vehicles toward
opposite sides. The auxiliary plates 6 and 7 are
20 vertically movably attached to edges of the above-
mentioned opposite slant portions through hinges 8 and
9, respectively.
Figs. 14 and 15 show the case where a con-
necting hood which constitutes the connecting pathway

25 is divided into two sections in the direction of the



the vehicles, the auxiliary plates 6 and 7 are noved downwar dl y
=around the hinges 8 and 9, thereby closing. 20 the gaps between side
portions of the footplates 1 and 2. However, no consideration is
gi ven on the case where pitching of the vehicles occurs or the
di st ance bet ween t he opposed vehi el @ - s abnormal |y decreased at
the sanme tine as pitching. 25 More specifically, the main
plate 5 of therailroadppendf tbepkeatwo?hpodf sectdons d0siamgl & lplames from a
portion adjacent to the hinge 4 to the distal-end central_ portion 5a.
Consequent |y, datachrblyi connggted by free-end frames 12 and 13. The _3_

anount is zero, the footplate apparatus is in a state hown .i.n Fi-g.
16A, but when pPWEKi fgosplake JehscpEovided °@c§gﬁés&geéﬁﬁw#iqﬂﬁﬁ = 16%,

the hin _ i
| evel !5 gle?‘] 3 agge412f wil?f[e the u];)%%yalf%to %l%t%ng %.sarp?:'olvc:}. etde C<j>natthcg fferent

5 free-end frame 12. Also, substantially the same foot-
plates as described above are mounted between the free-
end frame 13 and the vehicle 14’ on the other side, and
substantially the same componeﬁts as described above
are denoted by common reference numerals with primes so

10 that their explanations will be omitted. |

Further, the free-end frames 12 and 13 are
pressed against each other by pressing means 15 and 16
which are mounted between these frames and the vehicles
14 and 14-’.

15 In the above-described conventional footplate
apparatus, when gaps are formed between the two foot-
plates 1 and 2 on both sides at the time of rolling of
the vehicles, the auxiliary plates 6 and 7 are moved
downwardly around the hinges 8 and 9, thereby closing

20 the gaps between side portions of the footplates 1 and
2. However, no consideration is given on the case

- where pitching of the vehicles occurs or the distance
between the opposed vehicles is ébnormally decreased at
the same time as pitching.

25 More specifically, the main plate 5 of the
upper footplate 2 is formed of a single plate from a
portion adjacent to the hinge 4 to the distal-end

central portion 5a. Consequently, when the pitching



5 such a case, the upper footplate 2 is pressed upwardly by the

“| omer footplate 1 at a distal-end center portion | a, and the

di stal -end central portion 5a of the main plate 5 of the upper
footplate 2 noves apart fromthe upper surface of the |ower footplate
1, thus formng a 10 | arge gap D[ err} Bherebetween. - VWhen
t he above-nentioned gap Dierr] is abruptly formed due to pitching of
t he vehicl es wampunt paszero, theefigotpdatehappakatus dal inng staxe
connecti ng pat hway during traveling of the vehicles, there is caused
sone 15 danﬁh?wﬁflﬂhglﬁasééggebuﬁrwbﬁé Plk@hgpgnbﬁlﬁgeovehlpﬂes

distal end of the raised Lootplate and_fallin putting his
or her foot in OFRRrBpafc8ngYR EReFig-ahfB, thd E&Psﬁﬁné Pdeétﬂéeﬁhﬁhe t wo

footplates 1 e di nce betmeen t he

20 vehicles ?ogg}ﬁﬁﬁﬁ tnandefi 8T8 ;ﬂﬁagﬁg PFeg %EﬁrFP eve s.jdn
abnornally decg&@ﬁ HQQ Ehghﬁ?§8r02089§1¥%2'5'§§ 8gﬁsse9hgpr glgltCh'”g

state, as shovvn ISses a pr

di stal.-end Cenﬁfrtﬁér169Qr5§ootplat3f1tQ€ HPE¢E+d9LBnA! BbRtar ﬁbg%k n

thrusts into a
la, and the distal-end central portion 5a of the main

plate 5 of the upper fobtpléte 2 moves apart from the
upper surface of the lower footplate 1, thus forming a
10 large gap D, therebetween.

When the above-mentioned gap D; is éﬁruptly
formed due to pitching of the vehicles while a pas-
senger or the like is walking on a connecting pathway
during traveling of the vehicles, there is caused some

15 danger of the passenger or the like stumbling over the
distal end of the raised footplate and falling down, or
putting his or her foot in the-opened gap D, and
catching it between the two footplates 1 and 2.

Further, when the distance between the

20 vehicles or between the vehicle and the frée-end frame
is abnormally decreased upon collision of the vehicles
in a non-pitching state, as shown in Fig. 16C, there
ariées a problem that the distal-end center portion 5a.
of thé upper main plate 5 largely thrusts into a

25 passenger room R of the vehicle 14 and hits passengers
in the room, thereby making secondary accidents result;
;ng in injury or death more serious.

Moreover, when the foregoing pitching state



25 passenger room R of the vehicle 14 and hits passengers in the
sroom thereby nmaki ng secondary accidents result- ing in injury or
deat h nore serious. Mor eover, when the foregoing pitching
state -4- occurs at the sane
time as such a decrease of the di st #anee between the vehicles or the
i ke upon collision of the vehicles, the nmain plate 5 of the

upper foot pl at eceursr gt $hehsames timeoashsughs scdgereaser ofmtde t he vehicle
14, and also, a_large opening is forned between_ the footplates, as
descri bed bef oféstance bekweepatbenyebicdefors §Bei ddkedypgsr .

SUMWWARY OF THE | NVENTI ON . - I& I s an ohject of the present
invention to $811i§igni @€ kheoyepisiesapbhraladns plake:gnodc pat hway

whi ch sol ves t98p8£°?58€518¥ed3”9§Ege &C@hggg sngkt%e%ﬂe passenger
5 room of the vehicle 14, and also, a large opening is

_formed between the footplates, as described before,

thus causing even more serious danger.

SUMMARY OF THE INVENTION
It is an object of the present invention to
10 provide a footplate apparatus for a connecting pathway
which solves the problems of danger which have not been
solved by the conventional structure described above.
In order to solve the pfoblems, according to
the invention, there is provided a footplate apparatus
15 for a connecting pathway, comprising a first footplate
provided on a first vehicle and a second footplate
provided on a second vehicle or a free-end frame, the
second footplate having a base plate supported on the
second vehicle or free-end frame and an extension plate
20 slidably extending from a distal portion of the base
plate in a direction of the railroad, the base plate
and the extension plate being connected to each other
by connector means in such a manner that the connection
can be released by a predetermined outside forée, the
25 extension late having a distal portion mounted on the
first footplate and including an engaging member, the

first footplate including a pressing member opposite to



sol ved by the conventional structure described above. I n
«order to solve the problens, according to the invention, there is
provi ded a footpl ate apparatus 15 for a connecting pathway, conprising a .
first footplate provided on a first vehicle and a second footplate
provi ded on a second vehicle or a free-end f+ane, the second

footpl ate having a base plate supported on the second vehicle or
free-end frane tied engagingn giembar atthe Zmgaging) atsmbes @ndlithe from a

di stal portion of the base plate in a direction of the railroad, the
base pl ate preéﬁengw@e@sh%éwmna a&l@lba r@mlycp ttehada SheR her |
by connector nmeans jin such a manner he .connec can be

rel eased by a H’@dé‘t’-@ﬁﬁnﬁ@dhﬁ%e@e é’@th’tq‘]é"s pasil %&%ﬁ%.'fd}ﬁ ate haV| ng
2ndi st al po;ﬂtjl on rrog.nt ed o ?que (ﬁrﬁi tn}%giioﬁtjcp# ‘Z"‘%&e‘én %%9%
gagi ng nenber, 0
opposite tg the pressing member presses and moves the engaging
member toward the second vehicle or free-end fraﬁe.
Further, the extension plate of the second
footplate may be divided into a plurality of portions
in the direction of the railroad, and the divided
10 portions may be connected vértically movably.
With the above-described structure, when the
distance between the vehicles or between the vehicle
and the free-end frame is abnormally decreased in a
collision accident of the vehicles, the pressing member
15 of the first footplate presses the engaging member
provided on the extension plate of the second foot-
plate. When the pressing force is not less than the
predetermined value, the connection by the connectox
means is released, and the extension plate is pressed
20 and moved toward the base plate. Thus, the entire
length of the second footplate_in'the direction of the
railroad is decreased to prevent the distal end of the
second footplate from largely thrusting into a pas-
senger room of the vehicle. Such thrusting prevention
25 is effected irrespective of occurrence of pitching
between the vehicles upon collision.

Moreover, with the extension plate of the

second footplate divided into a plurality of portions,



- 5- t he engagi ng nenber, the engagi ng nmenber and the pressi ng
menber havi ng such a relationship that when t he di stance between the
vehi cl es or between the vehicle and the free-end frane is abnormally
decreased, 5 the pressing nenber presses and noves the engagi ng

menber toward the second vehicle or free-efd-frane.

Further, the extension plate of the second f oot pl ate may be divi ded
into a pluralitwyher pbtchimg occursihetweeni thet vehigleshanr §her oad, and
the divided 10 portions nmay be connected vertically novably.

Wth the above-fREe9PHRE §?%Le§a% agrtdente a secopdsexheBSHERneen t he

vehi cl es or between,the v free-end fra s abnor nal
decreased in a.se°t1°%dV»+£+ohsaEc?ﬂ%ﬁ?foleﬁgegeﬂ?EFégn Pﬁetb?e55|ng Y

o1 ovi ded on 'tﬁfe A RIS R L IR 8§”9€9' Bin"gH3Ghe e\ﬁen the
235100 14 66 gL @fswfnea&eof the BLESRNCEELRRN1 4R UBcelbh

connection y t e connec means is re ease e ext ensi on
plate is pressefoyes downwardly, thereby closing a gap between the

distal end of the second extension section and the

upper surface of the first footplate.

BRIEF DESCRIPTION OF THE DRAWINGS

10 Fig. 1 is a horizontal cross-sectional view
of connecting pathway portion, showing one embodiment
according to the present invention;

Fig. 2 is an enlarged plan view showing an
essential portion of the same;

15 Fig. 3 is a cross-sectional view taken along.
the line III-III of Fig. 2;

Fig. 4 is a cross-sectional view taken along
the line IV-IV of Fig. 2;

Fig. 5 is an end view taken along the line

20 V-V of Fig. 2;

Fig. 6 is a horizontal cross-sectional view
showing connected portions of a base plate and an
extension plate of the embodiment in Fig. 1;

Fig. 7 is a cross-sectional view taken along

25 the line VII-VII of Fig. 6;
Fig. 8 is a cross-sectional view showing a

guide of the embodiment in Fig. 1;



20 and noved toward the base plate. Thus, the entire | ength of the
"second footplate in the direction of the railroad is decreased to
prevent the distal end of the second footplate fromlargely thrusting
into a pas- senger room of the vehicle. Such thrusting prevention 25
is effected irrespective of occurrence of 7pitchi ng bet ween t he
vehi cl es upon col | i sion. Moreover, with the extension plate
of the second footBFﬁtegd%§|BeGrPﬁ§US§CEF9P3ﬂ|VyeUbeéﬁuhans

- 6- when_pitchin curs hetwee vehicles_in the f or egoi ng
col l'i sion acciﬁgﬁP?eﬁ g@fgﬁﬂne? %ggoﬁmhoglme§EcPFoﬁlﬁhl&h is a distal
di vi ded portion of the tension Ehate s_i ncl due.to.its own

weight so 5 that theFﬁgsta tRa?ot® écgécﬁﬁﬂsﬁxﬁgﬁ i1gRale¥iryn
moves downvar dip/egif r§b¥oﬁ§9§%89 8£93P£ 6L 4160 BE the emBbaifeng InCf the

second extension sec I on an
5 Fig. 1 when pitching occurs at the same time as

‘contraction within a normal range;

Fig. 11 ié a vertical cross-sectional view
showing a condition of the foofplate of the embodiment
in Fig. 1 upon collision of vehicles while no pitching

10 is caused;

Fig. 12 is a vertical cross-sectional view
taken along the center of the footplate, showing a
condition of ﬁhe footplate of the embodiment in Fig. 1
when pitching occurs upon collisién of the vehicles;

15 Fig. 13 is a vertical cross-sectional view
showing a condition of the footplate of the embodiment
in Fig. 1 when pitching occurs upon collision of the
vehicles;

Fig. 14 is a vertical cross-sectional view of

20 a cdnnecting pathway portion, showing conventional
footplates;

Fig. 15 is a horizontal cross-sectional view
of Fig. 14; and

Figs. 16A, 16B and 16C are vertical cross-

25 sectional views showing the conventional footplates in
operating states, in which Fig. 16A shows the normal
case where the_pitching amount is 0 mm, Fig. 16B shows

the case where the distance between vehicles is



upper surface of the first footplate. BRI EF DESCRI PTI ON OF THE

‘DRAWNGS 10 Fig. 1 is a horizontal cross-sectional view

of connecting pat hway portion, show ng one enbodi nent . according to

t he present invention; Fig. 2 is an enlarged plan view
showi ng an essential portion of the8sane;, 15 Fig. 3is a
cross-sectional view taken al ong the line I1l-11l1 of Fig. 2

Fig. 4 is a crdegreasedowhenvpihchirgnogrung, and Fige 16Ke shows\/ the Fi g.

2, Fig. 5is an end view taken along the line 20 V-V of
F|g 2; case wherer@ pitriingndei saueer upeRscoddisdrRm ofi dhe
shomﬁng connecteﬁ Egrtlons of- a base plate and an extensi on pl ate of
t he enbodi ment VEH* Fig. 7 is a cross-sectional view
taken along 25 the line VII-VIl of Fig. 6; Fig. 8is a

- cross-sectional view show ng a
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

5 The preferred embodiments according to the
present inventien will be hereinafter described with
reference to Figs. 1 to 13. |

Fig. 1 is a horizontal cross-sectional view
showing footplate apparatus of the type in which a
10 connecting pathway between coupled vehicles 20 and 21
is covered with a connecting hood divided into two
sections 22 and 23. Reference numerals 24 and 25
denote free-end frames of the two hood sections 22 and
23, respectively.
15 An explanation will be given on a right
footplate apparatus mounted between the vehicle 20 and
the free-end frame 24 shown in Fig. 1.
Reference numeral 26 denotes a first foot-
plate which is provided on the first vehicle 20, and 27
20 denotes a second footplate which is provided on the
free-end frame 24. The second footplate 27 is divided
into a base plate 28A and an extension plate 28B in a
direction of the railroad, and further, the extension
plate 28B is divided into a first extension section 29
25 and a second extension section 30. Moreover, the
second extension section 30 includes auxiliary plates

31 vertically movably connected to opposite sides of



gui de of the enbodinent in Fig. 1,

- 7- Fig. 9 is a cross-sectional view show ng a

stopper portion of the enbodinment in Fig. 1; Fig. 10 is a
vertical cross-sectional view showi ng a condition of a footplate of

t he enbodi nent in 5 Fig. 1 when pitehPng occurs at the sanme tine as
contraction within a normal range; Fig. 11 is a vertical
cross-secti onathej distal endhofi theasecnud: pBkensioneseetipnaB@ - -of t he
enbodi nent in Fig. 1 upon collision of vehicles while no pitching 10
i s caused; | SmFﬁga footplatecpppazptugoneunted; beiweeney

e B ong, S SRSl pbHEALROSE 35S REOBkBd-Bne, hemmSoli hedl, o 11
collision of tQ&b gan laily the same structure as the foregoing right
5 footplate apparatus, substantially the same components
as described above are denoted by common reference
numerals with primes so that their explahations will be
omitted. |
The structure of the fo:egoing right foot-
10 plate apparatus will now be described more
specifically.
A longer proximal side of the first footplate
26 is located along an end surface of the first vehicle
20 and connected thereto vertically movably by a hori-
15 zontal hinge 32 which is provided on the end surface of
the vehicle 20, so that the first footplate 26 will
vertically move around the hinge 32. The first foot-
plate 26 further includes a stopper member 33 secured
thereto which contacts with stoppers 34 provided on the
20 vehicle 20 so as to allow the first footplate 26 to
move upwardly from the position with the front side
inclined slightly downwardly, as shown in Fig. 5, but
to prevent it from moving downwardly. The stoppers 34
are formed of bolts screwed in internal thread membefs
25 34a which are fixed on the vehicle 20. By revolving
the bolts, their heads are moved.back and forth and
also fixed by lock nuts, so that an angle of inclina-

tion of the posture of the footplate 26 can be



15 Fig. 13 is a vertical cross-sectional view show ng a

condition of the footplate of the enbodi nent. in Fig. 1 when pitching
occurs upon collision of the vehi cl es; Fig. 14 is a
vertical cross-sectional view of 20 a connecting pathway portion,:

show ng conventi onal footplates; - 10 - - Fig. 15is a

hori zontal cross-sectional view of Fig. 14; and Fi gs.
16A, 16B and locontrolltedi caRefevence nemersicB8bodehoteews chokard t he
conventional footplates in operating states, in which Fig. 16A shows
t-he nor mal Pl%ﬁsesﬁﬂéréthvebdﬁdhPhgtgﬁD&ﬁVerSDrﬁﬁFeré theB shoms

the case where the di stance between vehi cl

- 8- decr e3P SREeBPRENPAg o@Eﬁr§°n5ﬁ8tFPbat?6é5sh§m§1§ﬁe case

where no pltchlggkégggguggdc H%QCEQ&Etﬁ Qﬂeoﬁoiﬁ heads of the stoppers

5 34, thereby increasing the contact area of the stopper
member with the stoppers.

Incidentally, the stopper member 33 is formed
of a metal plate which can be deformed when it receives
an abnormal outside force.

10 ' The distal portion of the first footplate 26
comprises distal ends 26a of opposite side portions in
a direction perpendicular to the direction of the
railroad, and a cut-out portion 26b which is a central
distal portion cut from the distal ends 26a toward the

15 vehicle 20._ From this cut-out portion 26b, as shown in
Fig. 3, a pressing member 36 having side faces of an
inverted L-~shape is projected ﬁpwardly.

| The second footplate 27 is divided into the

base plate 28A and the extension plate 28B in the

20 direction of the railroad, and'further, the extension
plate 28B is divided into two sections, i.e., the first
extension section 29 and the second extension section
30 in the direction of the railroad. A proximal side
of the base plate 28A is pivotally connected to the

25 free-end frame 24 by a hinge 37 which extends hori-
zontally and perbendicular to the direction of the
railroad so that the base plate 28A will vertically

move around the hinge 37.



vehi cl es. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 5

*“The preferred enbodi nents according to the present invention wll be
herei nafter described with reference to Figs. 1 to 13.

Fig. 1 is a horizontal cross-sectional view show ng footplate
apparatus of the type in which a 10 -cdhheeting pat hway between coupl ed
vehicles 20 and 21 Is covered with a connectln% hood divided into two
sections 22 and 23. RefeTbacEimgkepstensionngegtion 29 dgndosatese- end
frames of the two hood sections 22 and respective

ly. 15
“An expl anat i onPRLPY EBegpéﬁﬁ Bhaker 2§Ar and a FGGFpP&F§18Bp§§3t8§ &t ed
bet ween the ve

Ref er ence nume éFLEG EﬁBFégn SFF%&Pnfégflgnglgag X%év%ﬁﬁ g gﬁg%ﬁééd on
e 105" VL EhG Eheegbbngdlo, RN, BSEIULHECHR B8 B 7 e
5 plate 28A. In this overlapping portion, as shown in

Figs. 5 and 8, guides 38 having a U-shaped cross- |
section are fixed on both sides of the base plate 284,
and opposite side ends of the first extension section
29 are slidably fitted in the guides 38.

10 Furthe;, an engaging member 39 having L-shape
side faces and located in a central portion of the
connecting pathway is securely hung from the lower
surface of the rear end of the first extension section
29. This engaging member 39 normaily faces the

15 aboﬁe-mentioned pressing member 36 at a distance.

Moreover, the base plate 28A and the first
extension section 29 are conneéted by connector means
40 located on opposite sides, as shown in Fig. 1. The
connector means 40 will now be described with reference

20 to Figs. 6 and 7.

A slot 41 in the direction of the railroad is
bored through the first extension section 29, and a
retaining hole 42 of a circular shape having a slight
larger diameter than the width of the slot 41 is formed

25 continuous from the end of the slot 41 on the far side
from the first vehicle 20. A bolt 43 located in the
center of the retaining hole 42 is secured to the base

plate 28A and projects therefrom downwardly. A retain-



into a base plate 28A and an extension plate 28B in a direction of

‘the railroad, and further, the extension plate 28B is divided into a
first extension section 29 25 and a second extension section 30.

Mor eover, the second extension section 30 includes auxiliary plates
31 vertically novably connected to opposit2 sides of

-9- © the distal end of the second extension section 30.

Since a footpl 4n8 BRPpiratds ifogrcagedetpedhe bolt die s&hendreatadindng 21 and
the free-end fr substanti%lg% the sane structure as the
S

f or egoi ng righPiggeziﬁgg%BFSPei&pﬁ&FﬁFﬂ%P Sdgk havipg webskdtonponent s
oS, dosor Do SREUS Byl RAhE LG R B SUiRaning WA, 1
The structure QioggiyfgﬁﬁQghnganﬂgtr%%%&hing hole 42, so that the
5 outer peripheral surface of the retaining plate 44

abuts against an inlet end 4la of the slot 41. The

retaining plate 44 is made of a material which is

broken or deformed when it recéives a strong impact of

not less than a predetermined vaiue, such asla syn-

10 thetic resin plate or an aluminum plate. A support
plate 45 is fitted around the bolt 43, and a nut 46 is
screwed on the bolt 43, thereby sustaining the retain-
ing plate 44 by the support plate 45.

With such a structure, the two plates 28A and

15 29 are normally maintained in the state shown in Figs.
6 and 7. When a strong impact force of not less than
the predetermined value is applied to the plates 28A
and 29 in a direction indicated by the solid-line arro&
A in Fig. 6, the impact force breaks or deforms the

20 retaining plate 44 so that the plates 28A and 29 can
relatively move in the direction of the solid line
arrow A and in a direction indicated by the chain
double-dashed line arrow A.

~ A proximal end 30a of the second eﬁtension

25 section 30 (see Fig. 3) is located along the distal end
surface 29b of the first extension section 29, and the
second extension section 30 is vertically movably

connected to the distal portion of the first extension



10 pl ate apparatus wi |1 now be described nore specifically.
mal side of the first footplate 26 is located al ong an
the first vehicle 20 and connected thereto vertically

‘A | onger pr oxi
end surface of
novably by a h
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20

25

ori- 15 zontal hinge 32 which is provided on the end
the vehicle 20, so that 1de-first footplate 26 will

e around the hinge 32. The first foot - pl ate 26 further

gpetionnBdr bxsas hauged 47 whichhextendshherizentadily and
ovi ded on the vehicle 20 so as to allow the first

tly d di
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oot pfa
end center portion 30b toward opposite sides of the

proximal end portion.

As shown in Fig. 3, the hinges 32 and 37 are
arranged at different levels such that when the pitch;
ing amount is 0 mm, the base plate 28A, the first and
second extension sections 29 and 30 will be horizontal-
ly placed on the first footpiate 26 with the front side
inclined SIightly downwardly. Also, as shown in Fig.
4, sliding plates 48 and 50 to be described below are
different in thickness.

Reference.numeral 48 denotes a sliding plate
secured on the lower sufface of the first extension
section 29 through a bracket 49, and slidably mounted
on the first footplate 26. By providing such a sliding
plaﬁe 48, a slight gap is formed between the second
extension section 30 and the first footplate 26.
Consequently, the distal-end center portion 30b of the
second extension section 30 is bent slightly downwardly
to decrease the gap between the distal-end center
portion 30b and the first footplate 26.

Further, as shown in Fig. 4, sliding plates
50 are secured on the lower surface of the first

extension section 29 and slidably mounted on the first

It

By



- 10 - controll ed. Reference nuneral 35 denotes a contact pl ate
securely wel ded on the | ower surface of the st opper nenber 33. The
contact plate 35 is also arranged to contact with the bolt heads of
t he stoppers 5 34, thereby increasing the contact area of the stopper
menber with the stoppers. - 1I&hcidentally, the stopper nenber
33 is forned of a netal plate which can be defornmed when it receives
an abnornmal outf¢otplatee26.10 ' The distal portion of the first
footplate 26 conprises distal ends 26a of opposite side portions in
a direction perpendi cul arAgoshaendineEigsn bfanﬂe2: the pukidéadry and a
cut-out portion 26b which is a central distal portion cut fromthe
di stal ends 26aP13%@# d31nare 1vertigaliveprivotatlynrepnectad. §0t th6rti on

26b, as shown in [essin nmber 36 .having side faces of an
averted L shaperestre; ebent pisEiaRg. of Fhe secdna"Sxtelaion”sedtion

5 30 by hinges 51. Outer sides 31la of the auxiliary
plates 31 are shaped as slant side portions which
extend from the vicinity of the center toward opposite
sides of the proximal end portion;

In Figs. 5 and 9, reference numeral 52

10 denotes a stopper. Stoppers 52 are fixed on both sides
of the base plate 28A and have stopper portions 52a |
which contact with the lower surfaces 53a of side
panels 53 located on both sides of the footplate. More
specifically, when the base plate 28A is moved upwardly

15 around the hinge 37 to a predetermined inclined posi-

~tion (posture), the stopper portions 52a abut against
the lower surfaces 53a of the.éide panels 53, thereby
restricting further upward movement of the base plate
28A.

20 : Incidentally, the free-end frames 24 and 25
are pressed by pressing means (not shown) which are
similar to the pressing means 15 and 16 shown in Fig.
14 of the conventional apparatus.

The function of this embodiment will now be

25 described.

During normal traveling of the wvehicles, when
the distance between the opposed vehicles or between

the vehicle and the opposed free-end frame is with a



The second footplate 27 is divided into the base plate 28A and the
-extension plate 28B in the 20 direction of the railroad, and further,

the extension plate 28B is divided into two sections, i.e., the first
extension section 29 and the second extension section 30 in the
direction of the railroad. A proxinmal skdé5 - of the base plate 28A is

pivotally connected to the 25 free-end frame 24 by a hinge 37 which
ext ends hori- - normalzgrangd yanghdthee pidighiing amount Hes #exei ias SHowme

railroad so that the base plate 28A will vertically nove around. the
hi nge 37. in Figs. 3 to 5, the fHast rand saeend BrERIION 29 is

| ocat ed bel ow t he base plate 28A, and a rear ortlo 9a o the
first extensi oﬁ%ﬂ% 2499 qrsdosqq d%ﬁol";h%v%?‘f%{‘rfbenf’%ﬁqpta ORI tRe

surface of a f
r e éﬁﬁ (¥}o é%ﬁg ﬁggétxﬁ%te 28A, and all these plates

5 28A, 29 and 30 are horizontally placed on the first
footplate 26. Therefore, the distal-end cehter pdrtion
30b of the second extension section 30 is located close
to the upper surface of the fifst footplate 26. Also,
the distal ends of the auxiliary plates 31 are located

10 close to the upper surface of the first footplate 26.

When the pitching amount between the vehicles

or between the vehicle and the free-end frame is large,
for example, as shown in Fig. 10, when thé hinge 32 of
the first footplate 26 moves upwardly to a level higher

15 than the hinge 37 of the second footplate 27, the
distal portion of the first extension section 29 of the
second footplate 27 is pressed-upwardly by the distal
portion of the first footplate 26, and the base plate
28A and the first extension section 29 are moved

20 upwardly around the hinge 37. At this time, the second
extension section 30 is inclined around the hinge 47
due to its own weight so that the distal portion is
moved downwardly, thereby maintaining the sliding plate
48 close to the first footplate 26. Consequently, the

25 distal-end center poftion 30b maintains the gap-closed
condition in which it is located close to the upper
surface of the first footplate 26 or the floor surface.

Also, the auxiliary plates 31 are inclined downwardly,



5 plate 28A. In this overlapping portion, as shown in Figs. 5 and
8, guides 38 having a U shaped cross- section are fixed on both sides
of the base plate 28A, -and opposite side ends of the first extension
section . 29 are slidably fitted in the guides 38. 10

Further, an engagi ng nenber 39 havi ng L-sHdpe- side faces and | ocated
In a central portion of the connecting pathway is securely hung from
the | ower ardrthedrofiistalrendseadeolocatedi ciosextonthenuppetri on

29. This engagi ng_nmenber 39 nornall¥ faces the 15 above-nentioned
pressi ng menberswefage 0§ thanférst footplate 26 sppasoter clpee Bhee plate
28A and the first - extensi on section 29 are connected by connector

means 40 ?%E%t%ﬁeﬁﬁbﬁﬁﬂﬁ§Pte sides, as shown in Fig. 1. The
connector means 40w A"@F%?gﬁé’??ﬁr%Ei%%“?é@?ﬁﬁ%grﬁgﬁego%-%ﬁfir bated
por 0 1D LUt Lo ERRLOTCR ChuoRs PR 308cBros tﬁk%@hzgv;‘aiﬁ e
the slot 41 is ffﬁafdsurface and the distal end portlon of the second
footplate 27, so as to prevent a passenger or the like
from stumbling over the footpléte or catching his or
her foot betweén the footplates.

10 _ When such pitching occurs and the distance
between the vehicle 20 and the free-end frame 24 is
decreased within a normal range, an amount of upward
movement (a rising amount ) of the first extension
section 29 of the second footplate 27 can be made

15 smaller than when the first footplate 26 extends hori-
zontally because the first footplate 26 is inclined
slightly downwardly on the froht side. In consequence,
a passenger or the like.cah be prevented from stumbling
over the raised footplate or having difficulty in

20 walking on the footplates.

Next, abnormal decrease of the distance
. between the vehicles or between the vehicle 20 and the
free-end frame 24 upon éollision of the vehicles will
be described.

25 For example, when the collision happens while
no such pitching as described before is not caused,
i.e., while the footplate is in the horizontal state,

as shown in Fig. 3, the pressing member 36 of the first



25 continuous fromthe end of the slot 41 on the far side fromthe

first vehicle 20. A bolt 43 located in the center of the retaining
hole 42 is secured to the base pl ate 28A and projects therefrom
downwardly. A retain- : : , - 12 - i ng
plate 44 is secured to the bolt 43. The=-r&¥akni ng plate 44, which is
formed of a di sk having substan- tially the sane dianeter as the

retai ni ng hol e foptplate 26 calddses fagainst rthehengaging menkere 3P ofo
that the 5 outer, peripheral surface of the retaining plate 44

abuts agai nst ihe fidEte/xtension mectdan 2P offihe secondifpatmiptg ate 44

is made of a eri,al which i.,s roken or deforned when jt receives a
strong i npact 77 'thus RIessddg the, first frtenARiY s\%ﬂ‘iﬂé{“s@cﬁ‘a’@%@ syn-

10 thetic re late or ung ,num pl at e. upport plate 45 is
s Er%%75§9 ¥%§ﬂ§ruﬁ PENSY and“é%ﬁﬂﬁﬂiytwlthe bolt 43,

fitted around the bol an
thereby sugtaining the reiAilis pressing force, the retaining plate

44 provided on the base plate 28A, as shown in Figs. 6
and 7, coliides against the inlet end 4l1la of the slot
41 and ié broken or deformed sé that both the base
plate 28A and the first extension section 29 can be

10 relatively moved in the directions of the arrows A.
Then, the pressing member 36 further presses the engag-
- ing member 39, and as éhown in Fig. 11, the first
extension section 29 is moved along the guides 38
toward the free-end frame 24. Also, the second exten-

15 sion section 30 connected to the distal portion of the
first extension section 29 is moved back toward the |
free-end frame 24, thereby decfeasing the entire length
of the second footplate 27 in the direction of the
railroéd.

20 Therefore, as shown in Fig. 11, even if the
distance between the vehicle 20 and the free-end frame
24 is abnormally decreased, the distal end portion 30b
of the second footplate 27 can be prevented from
largely entering into the passenger room R of the

25 vehicle 20.

Next, an explanation will be given on the

case where pitching between the vehicles or between the

vehicle 20 and the free-end frame 24 occurs at the same



ing plate 44 by the support plate 45. Wth such a

Structure, the two plates 28A and 15 29 are normal ly maintained in
state shown in Figs. 6 and 7. When a strong inpact force of not
t han the predeterm ned value is applied to the plates 28A

29 in a direction indicated by the solid-18ne arrow Ain Fig. 6,

| npact force breaks or deforns the .20

t he
| ess
and

t he
retaining plate 44 so that the

pl ates 28A andtimecas the aboyexdessiribes @bineommiad dleansassn af thee solid

i ne

arrow A and in a direction indicated by the chain

doubl e- dashed Aif&agceoWpRn collision of theavehdgles, afd stewrofin he
second extensi gn 233 section 30 (see Fig. 3) is located along the di
*0

‘end surf 2ag-2

f the first extension section 29, and the

second extension section_ 30 is vertically novahly. cOo ted to t
distal portion of the fi FSPCEFPARG; $he abnbrmal Yecrease™oF the

5

10

15

20

25

distance, the first extension section 29 of the second
footplate 27 is moved in the same manner as described
above. At this tiﬁe, even if pitching occurs after the
pressing member 36 engages with the engaging member 39,
a projecting portion 36a of the pressing member 36
engages with a projecting portion 39a of the engaging
member 39, and the engagement between the members 36
and 39 is maintained so that the first extension
section 29 will be reliably pressed and moved.

When the pitching amount is so-large that the
pressing member 36 abuts against the lower surface of
the first extension section 29, and a force of the
pressing member 36 to press thé first extension section
29 upwardly is abnormally high, the stoppers 52
provided on the base plate 28A of the second footplate
27 abut against the lower surfaces 53a of the side
panels 53, thus preventing further upward movements of
these plates 28A and 29. Also, the contact plate 35 of
the stopper member 33 of the first footplate 26 and the
end surface of the vehicle body 20 are deformed, as
shown in Fig. 12, or all or some of the stopper member
33, the contact plate 35 and the end surface of the
vehicle body 20 are deformed. As a result, the posture

of the first footplate 26 shown in Figs. 3 to 5

st al

he



- 13 - section 29 by a hinge 47 which extends horizontally and
‘perpendi cular to the direction of the railroad. As showmn in Fig. 1, a
di stal portion of the second extens- ion section 30 has a pl ane shape
whi ch have opposite 5 slant portions extending fromthe vicinity of a
distal - end center portion 30b towal® epposite sides of the
proxi mal end portion. As shown in Fig. 3, the hinges 32 and
37 are arpdhgpsest antif thenfirstefootpdaten6 isemavied pitch- 10
ing anount is Q mm the base plate 28A, the first and second
extensi on sect AgWBWanddyd 86 RhPWnhdnhEigzodZal - ly placed on the

first footplate 26 wth the front side i nclined slightly downwardly.
Al so, as shomm in Fig. Here$°r§hl&Pﬁgdﬂ§§ﬁéspﬂgtéﬁﬁ of thepdasend i bed

s 27 %hgg ey o Bt o oo s AR
RHENIR ST B L R e DA
R of the vehicle 20 or the pathway, thus preventing
secondary danger to the passengers.
Moreover, since the second extension section
30 of the second footplate 27 is connected through the
10 . hinge 47, the distal end of the second extension sec-
tion 30 is constantly inclined downwardly by its own -
weight, to thereby prevent an increase of the gap
between the distal end portion 30b of the second exten-
sion section 30 and the surface F of the passenger room
15 R or the pathway.
The pressing member 36 of the first footplate
26 is provided in the recess of the cut-out portion 26b
formed in a central portion of the footplate 26 because
even at the time of collision when the distal end 26a
20 of the first footplate 26 abuts against the free-end
frame 24, as shown in Fig. 13, the pressing member 36
maintains the engagement with the engaging member 39,
as shown in Fig. 12.
Moreover, as described before, the engaging
25 member 39 is provided on the lower surface of the.first
extension section 29, and the pressing member 36 is

provided on the distal portion of the first footplate

26, so that these members 39 and 36 are hidden under



.20 plate 48, a slight gap is forned between the second ext ensi on

section 30 and the first footplate 26. Consequently, the distal-end
center portion 30b of the second extension section 30 is bent
slightly downwardly to decrease the gap between the distal-end center
25 portion 30b and the first footpl ate2D6~ Further, as
showmn in Fig. 4, sliding plates 50 are secured on the | ower surface
of the first the fontplatien therehin Cusing she dadybleuinethen the first

- 14 - f oot pl ate 26. As shown in Figs. 1 and 2, the
auxiliary Paﬁﬁ%ﬁ&ﬁ?%ﬂ_%ﬁkk\R#t#hﬁﬂlﬁkﬁnvotalIy connected to the
opposite slant portions t he second extepsion section 30 by hi nges
51. CQuter sides 3la oftﬁﬁ% §TmgRtione ﬁﬂ%ﬁ%ﬁF%ﬁ.%ﬁ%ﬁ%hﬁ%éﬂaﬁs €| ant

si de POr 105 Witlkeq winP oK fgfng,frbse HLED L3 8Lt e geplgr tovard

5 plates 28A and 29 so that when a shearing force of not
less than a predetermined value is exerted on the bolts
or pins, the bolts or pins will be sheared and broken.

In another embodimenf corresponding to the
invention disclosed in Claim 1 than the above-described

10 embodiment, the first and second extension sections 29
and 30 in the foregoing embodiment are not separate
from each other but the extension plate 28B may be
formed of a single plate. Further, in one embodiment
corresponding to the invention disclosed in Claim 2,

15 the first extension section 29 or the second extension
section 30 may be further divided into a plurality of
portions in the direction of the railroad, and the
divided portions may be connected vertically movably,
so that the extension plate 28B will be formed of three

20 of more plates. |

According to the present invention, as has
been described heretofore, it is possible to prevent
secondary accidents upon collision of the wvehicles,
such as the distal end of the footplate largely

25 thrusting into the passenger room of the vehicle and
hitting the legs of passengers. Further, by dividing
the extension plate of the second footplate into a

plurality of sections, not only the foregoing effect of



., sides of the proximl end portion. In Figs. 5 and 9,
:'reference nuneral 52 10 - denotes a stopper. Stoppers 52 are fixed on
both sides of the base plate 28A and have stopper portions 52a

whi ch contact with the | ower surfaces 53a of side panel s 53 | ocated
on both sides of the footplate. More = 21 specifically, when the base
plate 28A is noved upwardly 15 around the hinge 37 to a predeterm ned

i nclined posi preventingofhgpdoorpdpte forom dhymusting iiotke Lhe atnom agai nst
the | ower surfaces 53a of the side panels 53, thereby restricting
further upwar §8FpPenProdgcedne s @lsioyithe gap bgiweempthe first

Incidental ly, _.th ree-end franmes 24 .and 25 ar e sed b ressing
means (not ShERRFRMATEn ik the SleTalk |G B {the SHCCHH FIRBIEE and 16
shown in Fig. 14 .of t.he cqnventi | ratus. .. . The
function of i FPE BRuBEiMERTARd AL & sXtEsn®iY el gize even if
During nogmal cheaIlich ndf AdEnteli ki wiiiR1es is Mo laddl pdif! een
t he opposed vehicFes of Bbetween

their collision. Thus, the distal end of the footplate

can be kept from making a large opening to cause a

serious accident to passengers. Also, it is possible

to prevent more effectively secondary accidents such as

10 a passenger or the like stumbling over the distal end

of the footplate and falling down, or catching his or

her foot between the footplates.



‘the vehicle and the opposed free-end frane is with a
-715 - normal range and the pitching amount is zero, as shown I'n
Figs. 3to 5, the first and second extension secti onﬂlﬂmm”g"m)ulm m]e
second horizontal footplate - 27 extend fromthe base , I
these plates 5 28A, 29 and 30 are horizpmtally placed on the fists =
footplate 26. Therefore, the distal-end center portion 30b of the
second ext ensi oWHaAZcTIBoQLAIMEP [Scat ed cl ose to the upper surface of
the first footplate 26. Al so, the distal ends of the auxiliary plates
31 are located 110 cl osd footpdatigpeppamratuse for ahgonnestingot pl ate 26.
When the pitching anount between the_vehicles | or between the vehicle
and the free-enB2thYA¥ petwgegevehiclesy compxising as fig@n foetmlgtelo,

anen the Ninge 32000 1eq on 4"%:LLEobhI2HE 248 2° 02488 YKl 0 @ Teve

provided on a second vehicle or a free-end frame, said
second footplate having a base plate supported on the
second vehicle or free-énd frame and an extension plate
slidably extending from a distél portion of the base

" plate in a direction of the railroad, said base plate
and said extension plate_being connected to each other
by connector means in such a manner that the connection
can be released by a predetermined outside force, said
extension plate having a distal portion mounted on the
first footplate and including an engaging member, said
first footplate including a pressing member opposite to
said engaging member, said engaging member and said
pressing member hgving such a relationship that when
the distance between the vehicles or between the
vehicle and the free-end frame is abnormally decreased,
said pressing member presses and moves said engaging
member toward said second vehicle or free-end frame.

2. A footplate apparatus according to Claim 1,
wherein said conﬁector means include a slot bored
through said extension plate in the direction of the
-railroad, a fetaining hole of a circular shape having a
larger diameter than the width of the slot which is
formed continuous from the end of the slot on the far

side from the first vehicle, a bolt located in the



15 than the hinge 37 of the second footplate 27, ‘The —distal portion

.of the first extension section 29 of the secon " -
pressed upwardly by the distal portion of the ﬂ“lmnmlnmmlﬂlHIEG and
t he base plate 28A and the first extension sectiont29 arte H#ove 20
upwardly around the hinge 37. At this-tRdeyr the second ext ensi on

section 30 is inclined around the hinge 47 due to its own weight so
that the di st &enten iofn the retaimgegxqi@m yis tsrgursd ke ke ning the
sliding plate 48 close to the first footplate 26. Consequently, the
25  distal - eR@SCeRi@tHAnd Frodnstmithersfrahdymprandlsed 8 conditi on
o ! Gk, G238 L P Rlogren R, AiriadBa, o
hei di stal Snddsk baviog sybatanriat it the, pame dianatr AdYe o i rot
footplate 26 3RtAIni%g" Hei%, Ahd closely fitted in the retaining

hole, said retaining plate being made of a material

which is broken or deformed when it receives an impact

of not less than a predetermined value, and a support

plate and a nut for supporting the retaining plate

against the bolt.

3. A footplate apparatus according to Claim 2,

wherein said retaining plate is made of a synthetic

resin.

4. A footplate apparatus according to Claim 2,

wherein said retaining plate is made of an aluminum

plate.

5. A footplate apparatué accbrding to Claim 1,

wherein said connector means include bolts which

connect said extension plate to said base plate, and

said bolts are made of a material which is sheared and

broken when the bolts receive a shearing force of not

less than a predetermined value.

6. A footplate apparatus according to Claim 1,

wherein said connector means includé pins which connect

said extension plate to said base plate, and said pins

are made of a material which is sheared and broken when

the pins receive a shearing force of not less than a

predetermined value.



gaps therebet ween. Therefore, a large~gap is not tornmed
-bet ween 5 the upper surface of the first footplate 2 ar
surface and the distal end portion of the second 1‘“mmml“|:um"mras
to prevent a passenger or the |ike from stunbling over thefodbtpl ate
or catching his or her foot betwee@4tlre footplates. 10

When such pitching occurs and the distance bet ween the vehicle 20 and
the free-end frane 24 | A footplpke ARRAraFYH | FCEOFBIRG| L Bhimah,s anpunt
of upward novenent 4a rising amount ) of the first extensjon

section 29 of hereidt #Arid REINgED Plake iRt second :PPEPLaken when
the first footplate 2 ds hoyi- .. taJly b the first
oot pl ate 26 1 orided 1565 2 Flusa ity pf o trioes Thethe RETSFae. |1
consequence, t.qnoocffpﬁg}fes%%rggd} t%ﬁ 'é?e c?iyfﬁeggﬁgf@%gﬂgirégg stunbl i ng

over the raised e "or "havi ng frcul ng on the

footplates. oonnected vertiN&xdy S:RWEL . decrease of the distance
bet ween the vehicles or between t%e vehi ¢l e 20 and the




o

free- end frame 24 upon collision of the vehicles wll '~ be descri bed. .

25 For exanpl e, when the collision happens while no such
pitching as described before is not caused, i.e., while the footplate
is in the horizontal state, as shown in Fig. 3 t he pressing nenber
36 of the first 17 -

footplate 26 collides against the engaaj /n@ menber 39 of the first

ext ensi on section 29 of the second footplate 27, thus pressing the
first extension section 29 .toward the free-end frane 24 rapidly and
strongly. - 5 - By this pressing force, the retaining plate

44 provided on the base plate 28A, as shown in Figs. 6 and 7,
col I'i des against the inlet end 41a of the slot 41 and is broken or
deforned so that both the base pl ate 28A and the first extension

section 29 can be

FIG. |
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10 'felatiVer noved in the directions of the arrows A Then, the

: pressing nenber 36 further presses the engag- I ng menber 39, and as
shown in Fig. 11, the first extension section 29 is noved al ong the
gui des 38 toward the free-end franme 24. Also,. the second exten- 15
sion section 30 connected to the distaé(ggrtion of the first
extension section 29.is noved back to t he free-end frame 24,

t hereby decreasing the entire length of the second footplate 27 in

the direction of the railroad. 20 ' Therefore, as shown in
Fig. 11, even if the di stance between the vehicle 20 and the free-end
frame 24 is abnormally decreased, the distal end portion 30b of
the second footplate 27 can be prevented from | argely entering into

t he passenger roomR of the 25 .  vehicle 20. . Next, an

expl anation wll be given on the case where pitching between the
vehicl es or between the vehicle 20 and the free-end frane 24 occurs

at t he same

FIG. 2
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- 18 - time as the above-descri bed abnornmal decrease of the

~di stance upon collision of the vehicles, as shown in Fig. 12.
Concerni ng the abnornal decrease of the 5 distance, the first ext ensi on
section 29 of the second footplate 27 is noved in the sanme nanner as
descri bed above. At this tine, e ip I f pitching occurs after the
pressing nenber 36 engages with the eﬁé gSng menber 39, a projecting
portion 36a of the pressing nmenber 36 10 engages with a projecting
portion 39a of the engaging menber 39, and the engagenent between the
menbers 36 - and 39 is nmintained so that the first extension. :
section 29 will be reliably pressed and noved. - When the
pitching amount is so large that the .15 pressing menber 36 abuts agai nst .

‘the | ower surface of t he f|r¥1 I’ISI section 29, and a force of

t he _ pre55|ng nmenber 36 to pr t t extension section

| 27 288
37_28A 280 | 29 29b 300 30|4948 300

FIG.5

37 28A 52 29 28830




29 upwardly is abnormally high, the'stoppers 52 provi ded on the bése
pl ate 28A of the second footplate 20 27 abut against the |ower surfaces

53a of the side panel s 53, thus preventing further upward novenents
of t hese plates 28A and 29. Also, the contact plate 35 of t he
stopper nenber 33 of the first footpla;g/;G’and t he end surface of
the vehicle body 20 are deforned, as ‘Oshown in Fig. 12, or all or sone
of the stopper nenber 33, the contact plate 35 and the end surface of
t he vehi cl e body 20 are defornmed. As a result, the posture of
the first footplate 26 shown in Figs. 3 to 5

- 19 - col | apses, and the first footplate 26 is noved

downwardly, as shown in Fig. 12. Therefore, the distal
portion of the second foothaJE.l7<;s ESEvented fromreachi ng an
abnormal | y

FIG. 7
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5 hi gh position fromthe surface F of the passenger room R of the
-vehicle 20 or the pathway, thus preventing : secondary danger to the
passengers. Mor eover, since the second extension section
30 of the second footplate 27 is connected through the 10 hi.nge 47, the
di stal end of the second extension seg- tion 30 is constantly
I nclined downwardly by its own %k(é%t, to thereby prevent an increase

of the gap bet ween the distal end.portion 30b of the second exten-
sion section 30 -and the surface F of the passengy t he
pat hway. The pressing nenber 36 bﬂ the first foofpl ate
26 is provided in the recess of the cut-out port}jgh 26b fotnmed in a
central portion of the footplate 26 because : bven at the ti of
col I'ision when the distal endE%gaGEZO of- the fyjnpt footplate abut s
agai nst the free-end fr o shown inf | g. 13, the prigssing
menber 36 ‘mai ntai ns the engagenent with thglengagi ng nenb 39,
as shown in Fig. 12. Mor eover, ab |pHescribed befoffe, the
engagi ng o - '
53
#
38
28A i
| A
S3a
29 52" °
- 52a |




25 nenmber 39 is provided on the |ower surface of the first - :

‘ext ensi on section 29, and the pressing nenber 36 is ~ provided on th

di stal portion of the first footplate 26, so that these nenbers 39
and 36 are hidden under : ' - 20 -

the footplate, thereby causing no trouble in the passengers' wal k or .
the |ike. The above- mef@4/ &ed connector means 40 may be
repl aced with bolts or pins which connect the two 5 plates 28A and 29 so
that when a shearing force of not = | ess than a predeternined value is
exerted on the bolts or pins, the bolts or pins will be sheared and
br oken. I n anot her enbodi nent corresponding to the

i nvention disclosed in Claim1l than the above-described 10 “enbodi nent,
the first and second extension segl) ong.,29 and 30 in the foregoing
enbodi nent are not separate ?rﬁni;qcllz her but the extension plate
28B may be , _

|20

30 30b

26a- 29 2&5 5*) »




formed of a single plate. Further, in one embodinent - - corresponding to
-the invention disclosed in daim2, 15 the first extension section 29 or

t he second extension - section 30 may be further divided into a
plurality of portions in the direction of the railroad, and the
di vi ded portions may be connected vertécally_nnvably,- ' so that the
extension plate 28B will be fornmed of Be” 20 or nore plates. - -
According to the present invention, as has been descri bed heretofore,
it is possible to prevent secondary acci dents upon collision of the
vehi cl es, such as the distal end of the footplate largely 25
thrusting into the pasng rGoorr!q, t hP\R}LQﬁn%B hitting the | egs .
of passengers. Further, *by *di™i*di g t tensi plate of the second
footplate into a plurality of sections, not only the foregoing effect
of B . :
o m
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- 21 - ‘preventing the fobtplate fronithrusting into the room

‘can be produced, but also the gap between the first : footplate and the
di stal end of the second footplate ' can be nmintained at an extrenely
smal | size even if 5 the pitching anount of the vehicles is increased
upon their collision. Thus, the gggﬁgl end of the footplate can
be kept fromnaking a | arge opening to e a serious accident to
passengers. Also, it is possible to prevent nore effectively
secondary accidents such as 10 a passenger or the like stunbling over

t he distal end of the footplate and falling down, or catching his or
her foot between the footplates. : _ - 22 -
VWHAT IS CLAIMED | S: 1. A footplate apparatus for a connecting

pat hway bet ween vehicles, conprising a first footplate

"FIG. I5 PRIOR ART




provided on a first vehicle and a second footplate provided on a second
‘'vehicle or a free-end frame, said second footplate having a base plate
supported on-the second vehicle or free-end frame and an extension plate
slidably extending froma distal portion of the base plate in a direction
of the railroad, said base plate and ggkq%extension pl at e bei ng connected
to each other by connector neans in s manner that the connection can
be rel eased by a predetern1ned outside force, said extension plate having
a distal portion nmounted on the first footplate and including an engagi ng
menber, said first footplate including a pressing nmenber opposite to said
engagi ng nmenber, sai dpen ' m a?mo r espal nber havi ng such
a relationship that mﬁgn'aea F? S or between the
vehicle and the free-end fr.-- |s abnor mal |y decr--sed said pr essi ng
rd{said segpnd vehicle
or free-end frane i at pl a S ording [t
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. :".(

/ through said extension plate-in the direction of the railroad, a retaining
hol e of- a circul ar shape having-a |arger dianeter than the width of the
slot which is forned continuous fromthe end of the slot on the far side
fromthe first vehicle, a bolt located in the
-23- center of the retaining hole which is secured to the
projects therefromdowwardly, a retaining plate which is secured to the
bolt, fornmed of a disk having substantially the sane dianeter as the
retaining hole, and closely fitted in the retaining hole, said retaining

- plate being made of a material which is broken or defornmed when it

recei ves an irrpggg-rmgé-rr@g- 5 S redet erm ned val ue, and a support
plate and a nut Tor supporting there ning plate against the bolt.

base plate and

FOOTPLATE APPARATUS FOR
CONNECTING PATHWAY BETWEEN VEHICLES

A footplate apparatus for.a connecting
pathway between vehicles has the following structure to _
prevent a footplate from thrusting into a room of a
vehicle upon collision of the vehicles and causing
secondary accidents to passengers: A first footplate is
provided on a first vehicle, and a second footplate is
pro#ided cn a second vehicle or a free-end frame. The
second footplate is diviéed iﬁ 2 direction of the
railroad into a base plate and an extension plate which
are comnected by connector means in such a manner that
the coqpection can be released by a force of not less
thgnfa predetermined value. The extension plate
include§ an_engaging member, aﬁd the .first footplate
includes a pressing member, so that when the distance
between the vehicles is abnormally decreased, the
pressing member presses the engaging member to release

 the connection by the connector means and to move the

extension plate toward the base plate.

_&fig. 1 to accompany abstract when published
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3. A footpl ate apparatus according to Caim2, wherein said

retaining plate is made of a synthetic resin. 4. A footplate
apparatus according to Claim2, wherein said retaining plate is made of an
al um num plate. 5. A footpl ate apparatus according to Claima1,

wherei n said connector neans include bolts which connect said extension
plate to said base plate, and said bolts are made of a material which is
sheared and broken when the bolts receive a shearing force of not |ess

than a predeterm ned value. 6. A footplate apparatus according to
Claim1, wherein said connector neans include pins which connect said

ext ensi on pl at e ABSTRACT [OFs THE dIScro88rgai d pPins are made of a material
whi ch is sheared and broken when the pins receive a shearing force of not
| ess than a predeterm ned val ue.

| FOOTPLATE APPARATUS FOR
CONNECTING PATHWAY BETWEEN VEEICLES

A footplate apparatus for.a connecting
pathway between vehicles has the following structure to
prevent a footplate from thrusting into a room of a
vehicle upon_collision of the vehicles and causing
secondary accidents to passengers: A first footplate is
prdvided on a first wvehicle, and a2 second footplate is
provided.cn a second vehicle or a free-end frame. The
second footplate is divided in a direction of the
railroad into a base plate and an extension plate which
are connected by connector means in such a manner that
the connection can be xeleased by a force of not less
than a predetermined value. The extension plate
include§ an engaging member, and the first footplate
includes a pressing member, so that when the distance
between the vehicles is abnormally decreased, the
pressing member presses the engaging member to release
the connectioh by the connector means and to move the -

extension plate toward the base plate.

Fig. 1 to accompany abstract when published
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- 24 - 7. A footplate apparatus according to Caim1l, wherein said
extension plate of said second footplate is divided into a plurality of

portions in the direc-

tion of the railroad, and the divided portions are

cohnected vertical ly novably.

1/9
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