RAMP FOR EVACUATI ON DEVI CE FI ELD OF THE | NVENTI ON The present invention
relates to an evacuation device for vehicles, and nore particularly to a
ranp for wochieamweezacuati on devi ce. BACKGROUND ART | n paesamgers/gzxzond
vehi cl es such as trains, it is known to provide an energency evacuation
ranp which can be easily actuated by passengers in case of energency to
exit the vehicle quickly. Such ranps are sonetines integrated with an

energency door of the vehicle to automaticall when the door is
opened. However, emergency rgﬁé\éPmReEYé@é&‘\ﬂqlﬁ%?o‘ﬁ@ often either block a
space where a wi ndow of the door woul d otherw se be provided, and as such

reduce the vision area of the operator and/or the passengers, may have a

relatively co ﬁéa A ion that increases the probability of
mal f uncti on dﬁrgﬂ':ﬁé eﬁth%/ or necessitate a relatively conpl ex
manuf acturing and installation pr . NT| - i

Jﬁ@e B?eé%rg ﬁ?\Pen%E?@?tSsﬁ‘ H{%mg%c%l IWGEI}EI(; gr\lvlalruaf@ and

therefore an aimof t i nven provide an inproved ranp for
an evacuat i on mieeipegiculbigtes carey farsuchcovedawationievieet he present invention,
there is provided a foldable ranp for evacuation of a vehicle, the ranmp

conpri sing_t @% rArprimary side nenbers each having a first end
hi ngedl y cgn\rﬁ%ﬁgg e tlgﬁg rame attached to the vehicle and a second end
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of the primar enfdrsiiciRsroRit $he vehidilé GRIcklyl SuEPtaAgsae sbmetkhentitepgatbeinitaen t he

primary side nmenbers and havj first end.pivotally .connected to the
primry side r?é‘r?b‘éﬁr%enﬁ}ﬁgo %tjéggﬁ%“%lﬁéo ?‘ft8‘é‘a'i‘$ac|11%dteﬂ y }ﬁBqﬁfé&r%oérl%?peé’ed'
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first ends thereof, the fixedpanel being adjacent the first .end of the
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It is therefore an aim of the present invention to provide an improved

ramp for an evacuation device.
Therefore, in accordance with the present invention, there is provided a
foldable ramp for evacuation of a vehicle, the ramp comprising two spaced apart
20 primary side members each having a first end hingedly connectable to a frame
attached to the vehicle and a second end opposed the first end, two secondary side
members, each of the secondary side members having opposed first and second
ends, the second end of each secondary side member being connected to the second
end of a respective one of the primary side members, a primary flipping panel
25  extending between the primary side members and having a first end pivotally
connected to the primary side members and a second end free from the side
members, a secondary flipping panel extending between the secondary side
members and having a first end pivotally connected to the secondary side members
and a second end free from the side members, the second end of the secondary
30 flipping panel being hingedly connected to the second end of the primary flipping
panel, and a fixed panel extending between one of the primary side members and
the secondary side members, the fixed panel being fixedly attached to the one of
the primary and secondary side members adjacent the first ends thereof, the fixed



primary and secondary side nenbers, wherein the ranp is configurable
between a fol ded and a depl oyed position, the panels in the depl oyed

posi ti on wonrmongo@2r anp surface for evacuation of the vehiraaaposaozk2the
panels in the fol ded position being stacked one against the other. Also in
accordance with the present invention, there is provided an evacuation
device for a ground vehicle, the evacuation device conprising such a ranp,
the frame defining a door opening, a door connected to the frame through
hi nges such agahé Hemgpidyatatthe fibstene efi e ftippmepapesionnanedvocthe ondef theor
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conprising a ftheaxpevenodul e defini ng a door opening, a door connected to the
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prevent ed fr onhe otflatabigseahbeing connected to a source of pressurized air through a valve,

20  the locking mechanism in a locked position being actuated toward an unlocked
position through rotation of the cam, the rotating cam actuating the valve before
actuating the latch, the valve upon actuation releasing air pressure in the inflatable
seal.

Further in accordance with the present invention, there is provided an

25  evacuation device for a ground vehicle, the device comprising a frame module
defining a door opening, a door connected to the frame module through hinges
such as to be pivotable between a closed position where the door blocks the door
opening and an opened position where a free end of the door is pivoted away from
the vehicle, a deployable ramp pivotally connected to the frame module adjacent a

30  threshold thereof, the ramp being movable between a retracted and a deployed
position, and biased to be deployed when in the retracted position, a drum rotation-
ally mounted in a fixed position with respect to the frame module, the drum being
engaged with a rope wound therearound and attached to the ramp, the rope retain-
ing the ramp in the retracted position when the drum is prevented from rotating, a

35  gear functionally connected to the drum such as to rotate therewith, a ratchet

mechanism biased to engage the gear, the ratchet mechanism being movable



gear functionally connected to the drumsuch as to rotate therewith, a

rat chet mechani sm bi ased to engage the gear, the ratchet nechani sm bei ng
novabl ebewaeen/mm3engaged position in engagenent with tireTg2008/@2XI0 Q

rel ease position free of the gear, the ratchet nmechanismin engagenment wth
the gear preventing the drumfromrotating in a direction corresponding to
the ranp bei ng deployed while allowng the drumto rotate in the opposite
direction, and a latch mechani smattached to the door or to an el enent

novi ng mnth t he door, the |atch nmechani smbeing in engagement with the

rat chet mecharvietmesumhenghged positinveini angageondns it the lpsari bd arfelease pastianat ch

mechani sm whi %efH?Yﬁén%éaP%é ?ﬁ%@he%@h§§ﬂg@§@rﬂeﬁt WAtR t‘h@%eﬁ']ﬂ@s%qnﬁﬁﬁ:‘ tion,
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perspective Viwgoin digagntst atithothe daiche enahanisa suoly tha aa qpaninganbtion of
enbodi nent of th resent .invention 2,18 an nd v, rain cab
i ncor por ating t{“ﬁgogli/%ﬁ%ﬁ }hggla B\}P%Célh%lls gY"Bwhfnngs ei-r’,atdée?én%c&?# t1¥e view
of a door assédidh yheénghpel positoanathiedatct endohenish Rogng the ﬂﬁtcxbct mechananpwrt i al
Cross-section ' I 1as I i
mechani sm t heﬁié%;félg%??so.&@ﬁ ‘gfri:eg] g’% %)S)g% 2t r?alfcg{::d ge%gen ew o g?ﬁ}élf@%}éw}g
assenbly ab Fidpsed ppgtighowi ng part of the | ocki ng mechanismof Fig. 4, the
| ocki ng mechani sm being in an unl ocked position in Fig. 5A and in a | ocked

position in F'ﬂ{IE@%E§CHIPﬁO'I\§OPTﬁﬁ1‘§)WHVGSV' ew of part of a ranp of the
evacuation device of Fig. 1; Fig. 7 is a partial perspective view of an

undersi de of a ranmp oRefR@cBUARURIW BB nilRN¢it68h&hC any}m Elrﬂmnﬁsls‘hoﬂrmg
different partial perspective V|ew a side

cross- sect i ondly Wf“)é\)'\?fd usfrafipn s PafHge Praﬁlﬂgﬁ‘i‘%ngbpé ﬂ?)‘? Bfeﬁ@’te‘\%%ﬁ’é’fll ?6‘21 Wevi ce
of Fig. 1 showhigh:th the ranp in a fol ded position;

15 Fig. 1 is an exploded perspective view of an evacuation device accord-
ing to a particular embodiment of the present invention;
Fig. 2 is an end view of a train cab incorporating the evacuation device
of Fig. 1;
Fig. 3 is a perspective view of a door assembly of the evacuation
20 device of Fig. 1;
Fig. 4 is a partial cross-sectional view of the door assembly of Fig. 3,
showing a locking mechanism thereof; |
Figs. 5A and 5B are partial rear view of the door assembly of Fig. 3 is
showing part of the locking mechanism of Fig. 4, the locking mechanism being in
25 anunlocked position in Fig. 5A and in a locked position in Fig. 5B;
Fig. 6 is a perspective view of part of a ramp of the evacuation device
of Fig. 1;
Fig. 7 is a partial pérspective view of an underside of a ramp of the
evacuation device of Fig. 1;
30 Fig. 8 is a different partial perspective view of the ramp of Fig. 7;
Fig. 9 is a side cross-sectional view of a frame and ramp assembly of
the evacuation device of Fig. 1 shown with the ramp in a folded position;
Figs. 10A and 10B are side views of part of an exterior release mecha-
nism, shown in an activated position in Fig. 10A and in a standby position in Fig.
35 10B;



Figs. 10A and 10B are side views of part of an exterior release nmecha nism
shown in an activated position in Fig. 10A and in a standby position in
Fig. 10B,Wo@n101069033 a perspective view of a header asseirbirycaabosidoz220
evacuation device of Fig. 1; Fig. 12 is a side view of a ratchet nechanism
and part of a winch assenbly of the header assenbly of Fig. 11; Figs.
13A-13H are perspective views of the evacuation device of Fig. 1 showing a
progression of a deploynent of the ranmp thereof; Fig. 14 is a perspective
partial view of the rajp10fistahgergieaguaticanofie hieader ebsehitdy of thes baisuatipnt he
engagenent of £ %ri EFI ng. mechanismtherewith prior to retraction of the
depl oyed ramp;““48 °F s> 15A- 15B are partial front views of the header
assenbly of Fig. 11, BipWng a kide evicyagd ne mtclan dnecbtniant amshpat dfat ehnch

mechani sm t her eof W e i;smof Fig. 12. DETAILED

DESCRI PTI ON &%W%§&H%%%&%%%§Wg 1R(_af erring nowto Fig. 1, an
evacuat i onsdevi ce accbiadi -1 dHaarp petspedtivarviarifdherevacuation dryiggrad $égtl
invention is 9&4\;\? @Qﬁle i r assenbly 12 and a
frane and rarrp%g?g@riﬁ%?g%m ?fc%é&rllcl uélggﬁgl%ﬁirg?igfbrgggenbl 16. In the
enbodi nent shown, theFigedfds 2 perspeciae ingrial \iow p the ggmpsoh thee FEAcH Yy

evacuation devieGRed®ida, SRMILE theBhpdodnicht Bf & gfippiHl hitRharién Thd@MitlOprior
exi sting vehicle at t hegéggigplg)y he fropt and rear cabs 8, as shown in Fig.

2. The frane dA&etFashpn § ramp; 3¢ ached to the frame of the vehicle,
for exanpli® to verti caidsyl St 6Bdirdpatidl lfidht diewaost the lhealdressea@hbledferridi ng on
each side of the door opening. The dul ar _copfi qurati on advantageous|y
facilitates fabri %‘f”ingrfge tegg%eﬂ’ﬁn%ﬂgpf%ﬁ@?té?r} 8{% Bchaiism, eé?fﬁ‘lgl ﬂHaevi ce
10. The i nt er irarchgtanadhanisi dfifég.d@vi ce 10 are preferably designed to be
integrated with the cab interior design. In order to provide to the vehicle

t ' h f it its fol ded
o i on pr ovi el B g TR R TR AR Ao N o1 aye ot
least a mmjor porti O”R%ferﬁ%é"h&g%li“ %i’,zﬁf@xﬁac&éio%fdefv}}}l% éi@&ﬁg%%%%% such

that the windshield area 18 1s at [east substantially unobstr y the
frane and WBanpemebesimentyofithe ipsesents invgntipagispessierallyshomarad 10 argd eemptisgs @3, t he

door assenbly dodriaBehitihed22andoP ragfe Ml flthy @ssembly 14 which includes a header

assembly 16. In the embodiment shown, the device 10 is designed to be used as an

emergency evacuation device and be mounted by a train car builder to a new or
existing vehicle at the ends of the front and rear cabs 8, as shown in Fig. 2. The

20 frame and ramp assembly 14 is attached to the frame of the vehicle, for example to
vertically extending collision posts 17 thereof extending on each side of the door
opening.

The modular configuration advantageously facilitates fabrication,
testing and installation of the evacuation device 10. The interior panels of the

25 device 10 are preferably designed to be integrated with the cab interior design.

In order to provide to the vehicle operator a wide vision area, the frame
and ramp assembly 14 in its folded position provides for a substantially large
opening 22 which overlays at least a major portion of a windshield area 18 of the
door assembly 12, such that the windshield area 18 is at least substantially unob-

30  structed by the frame and ramp assembly 14 in its folded position.

Referring to Fig. 3, the door assembly 12 includes a door 20 which is
preferably, although not necessarily, molded as a single piece. In a particular
embodiment, the door is made of fiberglass and is reinforced with core cells and
with pockets to prevent the door from bending under the applied load.



preferably, although not necessarily, nolded as a single piece. In a
particul ar enbodi nent, the door is made of fiberglass and is reinforced

wi th corewoebloeansd with pockets to prevent the door fr ecrhendisng222nder the
appl i ed | oad. The door assenbly 12 also includes an infl atable seal 26
extendi ng around the door 20 and dust barriers 28 nounted to the perineter
of the door 20 to prevent ingress of water, dust and others debris in the
gap between the door 20 and outer wall of the cab (not shown). An inner
conduit (not shown) eYhendsr wischibly i2al® thohidef@nheflueble seab26sstandmed air
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20 in the opened Dosih t8'1h§ﬁ801b§0 Pc{ ﬁé’ l g]%gtaﬂé l%e?a?l@a{na&%efrﬁ)cpﬁghﬁr%% Rch as

for exanple a nechanismac reven 20 o
fromfalling bagk OtfﬁietrhléUWp@et@brmfsth@ flenr 20nce fuI |y opened Referring to

Fig. 4, the |ocking ”‘?ﬁ@%ﬂé §1$%rf"g‘§ 32”5ch%%% ﬂ?@ﬁ@n@h@tﬁv&%bl Qtta\@ﬁb&'t’b ke

pi votaIIy nounted a cam he cam 44 interfaces wwth a return spring 4

and with firstdognd0 s8¢ grigeqnd| wd4d 1@&%@%& atigghed to thesyehicls ipeyhich dsdaviesd to

an exteriqr | ogkisTR&ASM qmefg@s apriniat2dalRyy @i @oor 9l @rauﬁ&hﬁ@%m( 6§&hgﬁt&esm é4§
e.descri pe

and to 5 the |n cham 36 both i,.ch )

in nore detai I'§1¢ %Fé)tperfe%f?zﬂ b\ﬁt eAgleOnS, ﬁgﬁﬁ VOIS | %bih‘?ﬁﬁ@é {%eqséﬁfktor ods
5;1 extengl4 ng 'gﬁﬁﬁ@h{] A docach opedd if adossdofhgs pmeurerwcmvmttahhwygwmmgt ed to
t he cam an ot,her
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20 from falling back to the closed position once fully opened.
Referring to Fig. 4, the locking mechanism 34 includes a base plate 42
to which is pivotally mounted a cam 44. The cam 44 interfaces with a return spring
46 and with first and second release cables 48, 52 respectively connected to an
exterior lock mechanism 50 actuated by an exterior release mechanism 142 and to
25 the interior release mechanism 36, both of which will be described in more details
further below.
The cam 44 pivotally engages two lock rods 54 extending therefrom.
Each lock rod 54 has one end pivotally connected to the cam 44 and another end
pivotally connected to a latch 56, and is also engaged with a return spring 58. The
30  return springs 46, 58 thus bias the locking mechanism 34 in the engaged position
when the door 20 is closed.
Each latch 56 interfaces with a rotatable finger 60 and with a lock
switch 62 which sends a signal that is interrupted by the activation of the lock
mechanism. Each finger 60 interfaces with a locking pin 144 (see Figs. 10A-B)

35 mounted on the frame and ramp assembly 14 to produce the locking action.



Each latch 56 interfaces with a rotatable finger 60 and wwth a | ock swtch
62 which sends a signal that is interrupted by the activation of the | ock
mechani srwoBammepisager 60 interfaces with a | ocking pi nPLA4AA28@S®0E20S.
10A-B) 5 nounted on the frame and ranp assenbly 14 to produce the | ocking
action. The cam 44 also interfaces with a pneumatic valve 64 which is
connected to the inflatable seal 26 and to an air supply line 66, for
exanple providing air regulated to approximately 10 psi. The val ve 64
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cam 44 then p'~€|n§§% %%Mﬁkplgosl& § b ﬁ&e\ﬁs@&,w}% tﬁe%&kdgomcﬁahﬁnf ipgers 60
to rotate. This~allo

5%amec anism34 to be liberated fromthe
| ocki ng pins Engagedulas Shovwh in Fig PBAnRr BSPPPasis: 48 dbatA yse1 4an YRETTPWCAY; on of

the cam 44 al seolaﬁg hﬁ/tﬁé@&lot REIYIO 0N the Bpddngl6 Wwheth&iie 1ddkif héhaslignr 20
unl ocks. The ¢ 0 continues acting on the pneumatic valve 64 to

mai ntain the cﬁep‘?@’%%%ﬁ%ﬁo state of the inflatable seal 26 until the door
20 is closed and | ock&Hus,t@ponadiskngdagtmetithef cth@sleclanfgl rhevhknigat BQnthrdR@ﬁr ring
back to Fig

cam 76 wni oh ePPRoBEN FARERIGRY pRRhent 1o, 132 oL BT B GdRGr £ e,
cl ose switch 80tation bhtichamc4bBest sotiviates t}&)pl‘mamagc ar@ltve\ﬁéttemledseﬂletpresmmor 20
20 in the inflatable seal 26, such as to ensure an easy unlocking motion. The rotation
of the cam 44 then pulls on the lock rods/latches 54, 56 and allows the fingers 60
to rotate. This allows the locking mechanism 34 to be liberated from the locking
pins 144 mounted on the frame and ramp assembly 14. The rotation of the cam 44
also activates the lock switch 62 at the same time the door 20 unlocks. The cam 44
25  also continues acting on the pneumatic valve 64 to maintain the depressurized state
of the inflatable seal 26 until the door 20 is closed and locked, to facilitate the
close and lock action.
Referring back to Fig. 4, the locking mechanism 34 further includes a
close switch cam 78 which interfaces with the frame and ramp assembly 14 and
30  with a close switch 80, with the close switch 80 being activated when the door 20
1s opening or closing in order to monitor the status of the door 20.
Referring back to Fig. 3, in a particular embodiment, the door assembly
12 includes a floodlight 82 located along the bottom of the door 20, which is acti-
vated by the close switch cam 78 when the door 20 begins its opening motion.
35 Still referring to Fig. 3, the interior release mechanism 36 includes a
release bar 84 installed on the door 20. The interior release mechanism 36 is



is opening or closing in order to nonitor the status of the door 20.
Referring back to Fig. 3, in a particular enbodi nent, the door assenbly 12
i ncl udes wof2bmagbizght 82 | ocated al ong the bottom of thecutaao@do222hi ch is
acti vated by the close switch cam 78 when the door 20 begins its opening
motion. Still referring to Fig. 3, the interior release nmechani sm 36

i ncludes a release bar 84 installed on the door 20. The interior release
mechani sm 36 i sactivated to di sengage the | ocking mechani sm 34 sinply by
pushi ng on t hectetehwedibagagithe dogking mettenser dhsimpdy by peshizhorettEzelease Fi g.

4) extending it QUGN phithAROF hlcds O URMILIE AU 1AE! ) Akl rdifeRUAL UGS W R

an appropriate {pe hani sm for exang e a pl‘'vota cover 86 t
needs to be pi2Polnveluntimaetiwaipniepiekentedwithea appiopgatedupr plemegdepise forand

depressed. |n Q.pgfetd pHbabHIECORRARIBRI nebdieiolbe/pil 8l QipsAYEbefBfe 1hRGEKERS a
safety feature to prevent 1t fromfalli ng{ back tq its (Ié‘ﬁl tial posi tagon once
pi vot ed upwar dar 84@an besagresssd prchdepressedrin; thpartigdlan gpbediment ¢heg piyptadls: f aces

on the pivot QbvéMes GRIEdes3H safelyORbhttigle td) PrdvieMOlt fromStalify bavkOtoditsTastiained

sl ot of a bracket, once the cover 86,i i voted upward, +t ther with a
bi asi ng mechamOSHPRNGE inr‘ﬁterﬁ’guﬁ"}‘?ég'p$‘\‘fi‘t£ P et@'tfga@%o‘fzfn lgﬁlgﬁg‘i‘g Wnl\;ﬁn}eeaﬁtnt t he
cover 86 fromspifucdsiongthbagivot@felie ther 186]atlasingdrthe Byt tRalide into@ machinegs.
10A-B, the fra d.ra assenbl v 14,1 ncl ud t he exter] el .
mechani sm 142 Sg(ﬁl%c\? R@acggtt AT tgtﬁ) %’?’ I %ée "a867 e?p%rm’ar{g’ Ef {h(r%é lﬁdggﬁe%i/n#ent
from out siide ohedhheismahaiotaging He ppxdtanitoe sloglsecdss ogueneni the cbdgr $hbmdes an
exterior rel e%?@otﬂ%%%l?o@é}%el%gb%waﬁm! ch in a particular enbodinent is

ed w

nounted in a recess and cover a frangi ble cover. The handle is
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mechanism 34. The sliding shaft 150 pushes on the exterior lock link mechanism
50 (see Fig. 4) to pull the first release cable 48 and rotate the cam 44, thus disen-
gaging the locking mechanism 34 from the locking pin 144 to allow the door 20 to
open. _
25 Referring back to Fig. 1, the frame and ramp assembly 14 includes a
frame module 88 which is made for example of bended and welded metal sheets.
The frame and ramp assembly 14 includes a number of components attached to the
frame module 88 such as a ramp 90, dampers 92, 114, rémp linkages 94, the lock-
ing pins 144 interfacing with the locking mechanism 34, the exterior release
30  mechanism 142, as well as the header assembly 16, to which is attached the door
assembly 12. The frame module 88 thus links the components of the evacuation
device 10 once installed in the vehicle. The frame module 88 also defines a ramp
threshold 96 which is preferably covered with an anti-slip finish for improved
safety.



ing pins 144 interfacing with the | ocking nmechani sm 34, the exterior

rel ease nmechani sm 142, as well as the header assenbly 16, to which is

at t ached wbeotawspozassenbly 12. The frane nodul e 88 t hus PCTda0d80©2220
conponents of the evacuation device 10 once installed in the vehicle. The
frame nodul e 88 al so defines a ranp threshold 96 which is preferably
covered with an anti-slip finish for inproved safety. The ranp 90 incl udes
two primary side nenbers 98 hingedly connected to the frame nodul e 88, and
two secondary side nmefherssnpl@Dinehdbs twagedary satermenbes 98 hinghdly enonasfeda
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connect ed t hereto rimar xed pane
anot her end frli&4 are éIPﬁC?d'IéP%T fremenepamothengnd defineaing tyye Gwireraioniof Hlearampnged
connectionz11Qy such as for exanple a piano hinge. The secondary flipping

panel 108 extends between the S condar SI de rrenbmf 100 and_ has one end
pi votal |y connected t A8% d8BPaY] ‘"HE SnRrGArYL SecoBi iPPINgdMPanel
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connect | on, 11000tl)]géc\{vede trf'terepoeaéj.lsui:egp jth%%ng %?%espr%ggry fixed panel 102 and another end
free from the side members 98, 100 and provided with a hinged connection 110,
such as for example a piano hinge. The secondary flipping panel 108 extends
between the secondary side members 100 and has one end pivotally connected
thereto adjacent the end of the secondary fixed panel 104, and another end free
25 from the side members 98, 100 and attached to the primary flipping panel 106
through the hinged connection 110. The two flipping panels 106, 108 are thus
hingedly interconnected and define the middle section of the ramp 90. In the
embodiment shown, the hinged connection 110 between the flipping panels 106,
108 is aligned with a hinged connection between the primary and secondary side
30 members 98, 100, although in an alternate embodiment which is not shown, the
two hinged connections are offset from one another.

In one particular embodiment, the pivot connection between the
flipping panels 106, 108 and the side members 98, 100 are provided through pins
extending from the flipping panels 106, 108 and received in corresponding

35  reinforced bores defined in the side members 98, 100.



108 is aligned with a hinged connection between the primary and secondary
side nenbers 98, 100, although in an alternate enbodi nent which is not
shown, t hwotzem/dspesged connections are of fset from one amrorhroosia2zne
particul ar enbodi ment, the pivot connection between the flipping panels
106, 108 and the side nmenbers 98, 100 are provided through pins extending
fromthe flipping panels 106, 108 and received in correspondi ng reinforced
bores defined in the side nmenbers 98, 100. The side nenbers 98, 100 further
i ncl ude stoppers 112 €h¢ sidelimeqbetscéiSe 100 tthgpieludhistoppersd 12 ektepding theaerel s
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one end of the ranp 90 is defined by one of the flipping panels 106, 108.

In a particul SMLrbodi ment, the side nmenbers 98, 100 are nade of stainless
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folding process. Each arm 136 includes a roller 138 at its end which, when the
20 ramp is folded, engages a spring 140 enclosed in a tube and attached to the frame
module 88. As such, the ramp 90 is biased toward the deployed position when
folded, and the spring-loaded arms 136 push the ramp 90 over the vertical position
during the ramp deployment process, when the ramp 90 is released from the folded
position. ;
25 The ramp 90 is preferably self-supporting, such that the ramp 90 does
not rest upon the ground once deployed. In a particular embodiment applied to a
train cab, the ramp 90, once deployed, forms a maximum angle of 20° with the
horizontal, and stands approximately 12 inches above the ballast to allow an easy,
fast and safe deployment of the ramp 90 in a variation of rail slopes and vehicle
30  suspension conditions, to ensure that the ramp 90 stays over the top of rail and
provides, in case of emergency, a safe, planar and straight exit walkway to the
passengers.
Dampers, for example oil dampers, provide for a smooth deployment of
the ramp 90. Referring to Fig. 1, the frame and ramp assembly 14 includes two
35  primary dampers 92, one of which being attached between the frame module 88
and each primary side member 98 at the hinged connection between the primary



hori zontal, and stands approximately 12 inches above the ballast to all ow
an easy, fast and safe deploynent of the ranp 90 in a variation of rail

sl opes amdovetwmsb@2suspensi on conditions, to ensure thaPCriea20@mo220 st ays
over the top of rail and provides, in case of energency, a safe, planar and
straight exit wal kway to the passengers. Danpers, for exanple oil danpers,
provide for a snooth depl oynent of the ranp 90. Referring to Fig. 1, the
frame and ranp assenbly 14 includes two prinmary danpers 92, one of which
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20  connected to the linkage using any other adequate type of connection, or the arm

120 can be free from the linkage 94 while coming in contact with the linkage 94
and being pushed thereby during deployment of the ramp 90 to force the deploy-

ment of the primary flipping panel 106.
A compression spring 122 is wound around the linkage 94 between the
25  sleeve 118 and the end of the linkage 94, such as to be compressed as the ramp 90
is deployed. Referring to Fig. 7, the ramp 90 also includes a flipping panel lock
124, including for example a pivotable finger 126 supported on the secondary
flipping panel 108 and engaging a pin (not shown) protruding from the adjacent
secondary side member 100 when the flipping panels 106, 108 are fully deployed.
30  The ramp 90 under its own weight does not compress the springs 122 enough for
the flipping panels 106, 108 to be fully deployed, and as such the flipping panel
lock 124 remains disengaged. As the first user walks down the ramp 90, the weight
of the user compresses the springs 122 until the flipping panels 106, 108 become
fully deployed (i.e. aligned with one another), thus automatically engaging the
35 flipping panel lock 124. At the end of the evacuation process and before the
stowing of the ramp 90, the flipping panel lock 124 is manually disengaged by
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i s deployed. Referring to Fig. 7, the ranp 90 also includes a flipping
panel |ock 124, including for exanple a pivotable finger 126 supported on
t he secomslaryioidéppi ng panel 108 and engagi ng a pi n ( notCThaaends/qoex2d r udi ng
fromthe adjacent secondary side nenber 100 when the flipping panels 106,
108 are fully deployed. The ranp 90 under its own wei ght does not conpress
the springs 122 enough for the flipping panels 106, 108 to be fully

depl oyed, and as such the flipping panel |ock 124 remai ns di sengaged. As
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winch assembly 162 linked together by a drive shaft 164. The header assembly 16
is fixed to the vehicle and to a remainder of the frame module 88, for example with
fasteners. .
The door hinges 158 are attached to the mounting blocks 156 with
25  shafts 166, with the mounting blocks 156 being attached directly to the header
plate 154. In a particular embodiment, the height of the door 20 can be adjusted by
the addition or removal of shims (not shown) between the blocks 156 and the
header plate 154.In the embodiment shown, the mounting blocks 156 are adjust-
able from front to rear, and the height of the door 20 is adjusted by the addition or
30 removal of shims between the blocks 156 and the header plate 154.

The rope drum 160 is rotationally mounted on the header plate 154,
such as to be rotationally mounted in a fixed position with respect to the frame
module 88. A rope 168 (see Fig. 1) is provided on one side of the ramp 90 for the
stowing of the ramp 90. The rope 168 is attached to the rope drum 160, passes

35 around the front end of the ramp 90 and is attached under the ramp 90 under the

primary side member 98 near the hinged connection with the secondary side

-11 -



The door hinges 158 are attached to the nmounting bl ocks 156 with shafts
166, wth the nmounting bl ocks 156 being attached directly to the header
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with the gear depldymeheof thicahmp Qﬁe(vﬁn]m alowlir® thengeah é 7@ napegasdsupb she wamch

Do e e SBRY o7 B¢ AR UG0S, HE y SRAGIRLN PRt OBl

160, from rot I ng I'on ‘¢ausi ng
whi | e al | owi ngh¢ taen@Gr 170 and as such the wi nch assenbly 162 and rope

drum 160, to rotate 'Th%?zﬁcl%?lﬁ%ﬁgnghrl‘?’%tl% R/ofté?ﬂe Be%amﬁerehzlf P8l FARNI0.

The ratchet nmechanism 172 I s pivot abl e engaged position and a

rel ease positidf & Ffé@sémoﬁlﬁéngféf‘&r()fl‘?he gepief &)- rlf\fr"fsnlnﬂ toj agthdSAshe the 5
B e S T AN A e o
contact with (18 nendesgel aﬁﬂha{f‘%"hfl?lém% Yith ﬂéﬂe&w ﬁag n@ ip kEMAPLER thego
pushes agai nstreleh® pleteagseWHeattRe ddér, opmyltn@ fihhe 18atmikés agemaame&measkz away
fromthe engagﬁg [Zf(?él tian mgt htc[g% %e]ﬁr1 72201;‘, t t}{ wthréchgasé X The
rel ease pl at e PI#8 iy Y28y ea podt SR d 2 &y Tophthespede §|P\9§‘H B&g i on
al ong t he opernthegeqalt70 «ffthé¢ hendomserdbly 1t6BeThe ndease bBde pUs eszedand past-het
rechani s_m2:lo72 t.iorrllea QSCI{ ?ﬂa?%?ecl g[wér{ %)f)sq{i'orw&ﬁ)rng tf’l@%pening path of the door 20, the
finger 180 pushes the ratchet mechanism 172 in the release position where the
ratchet mechanism 172 is disengaged from the gear 170 of the winch assembly
162. The given position preferably corresponds to the fully opened position of the
door 20 or to a position close thereto. The deployment of the ramp 90 is thus
25  prevented until the door reaches that given position.
In an alternate embodiment which is not shown, the finger 180 of the
latch mechanism 178 can be provided attached to any adequate element of the door
assembly 12. |
Once the deployed ramp 90 needs to be folded, the finger 180 is pulled
30  so as to disengage it from the release plate 176, as shown in Fig. 15B, such that the
spring 174 brings the ratchet mechanism 172 back in engagement with the gear
170 of the winch assembly 162. The winch assembly 162 is activated manually
from the cab interior using a winch crank, which rotates the rope drum 160 through
the drive shaft 164 and thus pulls the ramp 90 with the rope up to the folded posi-
35  tion. The winch crank is preferably provided with a torque limiter to avoid causing

damage and/or compromising the next deployment due to overtorquing. In a
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ratchet mechanism 172 is disengaged fromthe gear 170 of the w nch assenbly
162. The given position preferably corresponds to the fully opened position
of the dowo280/90320 a position close thereto. The depl egmeEowioozze r anp
90 is thus 5 prevented until the door reaches that given position. In an

al ternate enbodi mrent which is not shown, the finger 180 of the latch
mechani sm 178 can be provided attached to any adequate el enent of the door
assenbly 12. Once the deployed ranp 90 needs to be fol ded, the finger 180
is pulled 0 sogattivutay esitedigagethietwihcloasseinbly €62 alewp tet mmp78owing igHessn i n
Fig. 15B, suc hat . ' ings the ratchet mechanism 172 back in
engagenent mﬁB%£}ﬁ%nég§ﬂﬁﬁégggg}%%§ggﬁnch assenbly 162. The wi nch assenbly
162 is activated manudh¢ gvacnginntdexicedl is s ppasiacoerding ta the fedlawingank, whi ch

rotates the rope drumghfy - i fb & : t he
ranp 90 wth the rope_upgtggg(%tﬁ%ei%éslt%ghlg%dé\s{%ﬁ)gﬁ%on. %_I%Eelﬁﬁ Egﬁhdg#%dngﬁd’i S

pr ef er abl y 5pr itherebly wiiyaiing thercguer B¢ end diressingathsi 1gleassBamed @4 rihg)dntamel/ or
c?rbrm&pm sit ngt Ebl%a&%%c}ﬁﬁi@hp%li%@% FggJ%I),lt&/ &*étslﬁhg&wﬁas&gtimb oML ﬂz}@ubgﬁ) .
e odl nent, e W nc sSse Yy al | . OWsS e ra .StO n n ess an
mnutes by a tmaim@wgp@lpiag&eﬂfég%@é@ua& relensei gigchanism 1%%’ 8%%% operagg the
acccﬁr di ng g 2 tadeesh PlheW2Nef. tthSdrS]r S¥anblgtl2odndi tanﬁlﬁgmier}addleggeoﬂ the kamngt4
mecnani sm 1 S Se a ,eter | V | t he over, . and pre 1 ng
The e ome o piPecching(RHRS, ncal (s, My Gl 34 i A R BL1BE AR RUS Y DO
br eaki ng tibe fdisngades gheaver 2Qifromppt ifald smodaled8Pafitn thy pressuteahad beanf t he

exterior rele | openi ng the access panel 72 of the
door assenbl y%%l%a{éﬁﬁ%ﬁhﬁe%%{ﬁ%ﬂg%aé%] e 74 of the cam 44 (see Figs. 5A-5B).

In all cases, the canOfde rthe dockingamechdmasth ok indisnegagahi ey dabrd2G epeprsges

the d 20 f | t : : d
from the i ntl dugdfeally AR dctorPit ol a6 shitfbT AH o 39RE0 1 SHE220
the door 20 opeirs Butherapenisglof yhe derae0, end thecloagdhighi 82 istugigd ogipPnagdne 2.

The close ,gW tlar 89 isSrAGtdpedad ad1davt bR oPRRNLAIsHngs D FREGaMY. lo@Rdiot he
floodlight 82 is turned On. he door 20 s fully opened at |east one

d ce the
of the gas sprirefat the doppQfrgmy Bllngdown; o prevent the door 20 fromfalling
down. Once the door 2@nbashd éasdhish@adicdahe RB&htpositionl dllewingdthehatchat chet

rechant sm 172 1 01BSar®) B3 G S \SuBL 5L ShaBLy L0F 058 LhSBEREREE
178 (see opened position (see Fig. 13A), the finger 180 of the latch mechanism 178 (see
20  Figs. 15A-15B) pivots the ratchet mechanism 172 to the release position free from
the gear 170 of the winch assembly 162, thus releasing the tension in the rope 168.

The spring-loaded arms 136 of the ramp 90, which were engaged with
the springs 140 during the previous folding of the ramp 90 (see Fig. 9), push the
ramp 90 up to and over the vertical position, as shown in Figs. 13B-13C, thus

25 causing the automatic deployment of the ramp 90. The motion of the ramp 90 is
not restricted by the belts 134 which extend loosely at this point.

The continued deployment of the ramp 90 is illustrated in Figs 13D-
13G. The ramp 90 deploys under the action of gravity, with the motion being
controlled by the primary and secondary dampers 92, 114. During the deployment,

30  the ramp linkages 94 push on the primary flipping panel 106 through the arms 120
to initiate the deployment of the secondary ramp panels 104, 108 (see particularly
‘Fig. 13E). The movement of the secondary ramp panels 104, 108 is then stopped
by the hinged connection between the primary and secondary side members 98,
100. The ramp deployment is stopped (See Fig. 13H) by the ramp linkages 94 and
35 the interaction between the sleeves 118 through which the linkages 94 extend and

the compression springs 122.
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Figs. 15A- 15B) pivots the ratchet nechanism 172 to the rel ease position
free fromthe gear 170 of the winch assenbly 162, thus releasing the

t ensi on iwothw/wope 168. The spring-loaded arns 136 of rhE/aazngs/@220whi ch
were engaged with the springs 140 during the previous folding of the ranp
90 (see Fig. 9), push the ranp 90 up to and over the vertical position, as
shown in Figs. 13B-13C, thus causing the automatic depl oynent of the ranp
90. The notion of the ranmp 90 is not restricted by the belts 134 which
extend | oosely at thi Dupogrbe ddpleyrnenttafithe damp$10p e fippidig phreely 406 98 i s

il lustrated I %OE&@&]G%II%B\&ICH%Sr(W%Pfl%gg QE@WQ{&hWQfeat 1o Al (‘Rﬂ)r%

gravity, with thé notron belng cont primary and secondary

danpers 92, 1mhenDhe iamp QﬂéVaﬁepIﬂ@ﬁyf?é‘iﬂd POtSH@nr %Wb asitp kegpletothe garmp wikkt he
primary fli pp"%:, [RfAeL. ﬁ%%lgﬁ%gjﬁﬂelﬁ h66 21 0%BredtZatt thelstd@tee fihexgsit r@/msnt

of the second rarrp pane (see particularly 13E). The
novenent of t HEO Eecidiangmperiay piaprﬁ)el s 104 108 is then stopped by t he

hi nged connect i on bet Wesiolé bpereﬁd»mam@rtﬂe &ﬁl@@lﬂﬁgwt}ﬁ‘d 106ki ﬂ“fé@lﬁaﬁuﬁﬁ% 100.

The ranp depl a is sto ped ee Fi by. th es 94 and
The | ntoracti ob TBBcESEY A Carre S CommB oY dbs Gor it (R DYEeno

extend and t hehe iy €& Jh apattjvilan gmbddizned thaginipdepitapleny isesoimpdéted heleazsarrp

90, the fIipplgg)l aqﬁ s 106, 108 cover the opening which was overl aying the
wi ndshi el d ar ¢ OF) P 00r 20 when the ranp 90 was in the fol ded

position, 1such as to Fbephsesgahera twp avatuatadaywiduthicaltippinghpant] iqupi g
panel s 106 108 1eRLivASFbI e OB HORPELSy ;&hﬁﬁkﬁﬂ@g}nﬁﬁe diiog he side

menbers 98, 1 gw he | ocki ng
mechani sm 34, is thusT edeﬁeﬁﬁdyam %a&ﬁéd@ andcsorpedeinetsoiplieil pgsispn.tredydoor

20 and depl oy ngpipeQfext De E@doPdngto IR f@ll&v@fn% EHl Alfpp %@ﬁ;ﬂiemak 124 RE A AR

depl oynent is conple ed | ess™t hen assengers are

t hen evacuat edt! YVHIﬂQFkF%é}“PPg}pBHCHE;V%d%IP“P‘G@‘F@ E‘Z@rﬁtﬁ W@l%%(f{W%uF 6 hyThene

wei ght of jthe dripgpsits REHRRMWESOK hIRE sidwt 1HeEFi m&%a dd'® tHeRIgYEEbmmdemN90 1S
f ol ded and sto |n it éol ded 05|b| glr&g re d %ﬁﬁie next use, according
to the foll ovm "*I"’F@nft § 10p 1214% unl ocked t hrough
the lever 128 prOVI deﬁefumd@gtdhgs rlamplm) thsﬁﬁgeﬁ'l 180 of Jthe Thieh rgéedhapismgl 78
mechani sm 130,. al

e o1 190 B SREL A e 13,78 D TR PP
Ref erri ng to Rhgstairl BApd&Bon.t Ae shchy dier spiBIy B4 brivegs| the chtchat ahevhasism 11782
20  back in engagement with the gear 170 of the winch assembly 162.

The winch crank is engaged with the winch assembly 162 and operated.
In a particular embodiment, the winch crank is provided with a mechanism, for
example a small retractable plunger engaging a corresponding hole in the winch
assembly 162, preventing the winch crank from accidentally disengaging from the

25  winch assembly 162 during its operation.

The winch assembly 162 is manually operated by pulling and pushing
on the winch crank as per a standard ratchet tool. The winch assembly 162 winds
the rope 168 around the rope drum 160, pulling on the ramp 90 through the rope
168 and automatically folding the ramp linkages 94. The linkages 94 and intercon-

30  nection between the ramp panels 102, 104, 106, 108 allow the ramp 90 to fold in a
manner corresponding to the reverse sequence of the deployment process up to the
fully folded position. The winch crank is then disengaged from the winch assembly
‘162, if necessary by pushing on the plunger retaining it thereto with a release tool
which in a particular embodiment is removably provided, e.g. screwed, on the

35 opposed end of the winch crank.
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is pulled and a safety locking pin 182 is inserted in an opening of the
finger 180 to nmaintain its position. As such, the spring 174 brings the

rat chet rwohamiem3r72 back in engagenment with the gear PTO/@20d8m92220NCh
assenbly 162. The winch crank is engaged with the wi nch assenbly 162 and
operated. In a particular enbodi ment, the winch crank is provided with a
mechani sm for exanple a small retractabl e plunger engagi ng a correspondi ng
hole in the winch assenbly 162, preventing the wi nch crank from

acci dental 'y di sengagThg rafchen h{eehahlmhmsseﬁgdgey tb6?hedwlh¢1g abgesbdpelredt i on.

W nch o ank agrpieHisIng riin ap grer AHEE Bpdo g ety RO ALK TR BB B o
the rope 168 a&Qoaradmﬂduked opelldwuthe 1601 20 ub dlasg. The tdher 2@np cBBed mooutie t he
rope 168 and a | f 94
a1 nter conndlifont BERshe Fhdl ¥ puld G Re vy BegaEs Py ik yhaltodes |12
ranp 90 tosf ol2@ rmc@smdesedcp@mmmdnthg 10@01@81@1%@@&36343%%@% .ofhet he
depl oyment - pr %Wé’ﬂh%g@p%f ija)fesft‘ﬁle Qﬁﬂ?% §'l(t)dk0:ﬂmtc_5@§ g 6@3%3 Bk tHeS then

di sengaged fr W n asse necessary ushi ng on the

pl unger r et ai rflgsg switch BB isagsiviied ﬁﬂP@qﬂéﬁ’ﬁZﬁ%ﬁ OWMW}/’? Cgl%éﬁ?‘i PRy

Wi noh Cr ank. The oL RSt Hoetan ori /8 Sneaaeq Cp T U ey 162
prevents the s % ‘S‘Bﬁﬁffaé‘? %é&bqr ?Fé“%e&r oyed position. The gas
springs 33,are unl ockgHe fiage 18?0/\611 fhe lﬁiel@ﬁne%ﬁaﬁlﬁnqweaerep'Bbﬂ‘lodéIDtn &Cgagér

G he oo g e RS IE oL i AR B PR ot b TR o
mechani sm 34 |safee5ng>agmg pinl h&2 @hdshmcg)veff 8a bfthd oceas2ban 84 isviabat $f thhéntetimse and
| ock swi tches and o h t

oot 53 Bt f A Pt I i
rotating cam 4<ledicsem mvashasedn evddor ea gk ¢ wds ows
the infl at; bl g, 588l <28 ftaqlgﬁ)?e L&iePls éfg{albﬁé%lag&e finger 180 of the latch

mechani sm'178 18 r éposi ned 1n e th the rel ease plate 176 of
the ratchet nechani smAtyantagaowslyr & aﬁondﬂlophwh@rafleweleém@ﬁlngumlh 018®  and

the cover 86 qfiedifigi 3%%@§sea\aﬁab1%4meseva&§d%nIdfevfceqol AR fufly fiSdtRAs and

mechani sm 36 was _use en. t he’ door . I'n a case vihere’ the exterior
rel ease rrecharﬁa§ﬂ?PPR?aW§§ta®éﬂn€to open the door and a frangi bl e cover was

broken, such frangi bl ?h@@ﬁfbbdh&nﬁ@ﬁﬁé&ﬂéﬁhbﬁ@b%@d abehwaart agiends to, beunder
condition where | o ct ri i:(aﬂ SUpt% no
20 exempla ose skilled in art w11 therefore appreciate that the foregoing
descrlptlon is illustrative only, and that various alternate configurations and modi-
fications can be devised without departing from the spirit of the present invention.
Accordingly, the present invention is intended to embrace all such alternate
configurations, modifications and variances which fall within the scope of the

25  appended claims.
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el ectrical power is available, the evacuation device 10 stays fully
functional and can be operated at anytine. The enbodi nents of the invention
descri bedvahowaeanse i ntended to be exenplary. Those ski lPceacAznostdoz22art wil |
therefore appreci.ate that the foregoing description is illustrative only,
and that various alternate configurations and nodi fications can be devised
W t hout departing fromthe spirit of the present invention. Accordingly,
the present invention is intended to enbrace all such alternate
confi gur aCLAMSIS: nodi fi cati ons and variances which fall within the scope of
t he appended clains. CLAIMS: 1. A foldable ranp for evacuation of a vehicle,
the ranp conprising: a first pair of spaced apart primary side nenbers each
havi ng a 1ir st Adnilablengmyifgr eveeunsion @bh echioleathf ramp cempagingd to the vehicle
and a second end op I L Sit - !

Q%deeay;ﬁ %'?Ecﬁlhaéﬁggpn Ig%ﬁmﬁ_e@ﬁé& <ah RRAGEY RRA

secondary side nenbers, con dary side nenpbers having opposed
first and secohingedysonnestablede aritrranettashedipcthe yekislsdndn sspend shdPBPsHei ng
connected to the macand end of a respective one of the primary side
menbers; a primary flipping. panel extendi ng between the pripary side
e o
menpers and a gayqide madbérs hpviag @pposed st \s€c €, the e€co b5 ea
secondary fli pgi n angl exten |gn betwef\e the secqndary side marrbersf and
having & fir st RSARIY o FeUOR BHECBICTE BE sEnf aaf vt e PR Tand a
second end di sfilegeiad) eide alenitieve t 0o t he side nenbers, the second end of the
secondary flippin anel being hi CO . f the
pri mary %‘/I i pp?ﬁg gaﬁgp;maz% PR B(aglgle%é%ne ng%@@%%ﬂ%é%gé&%ﬁgﬁﬁgmb%ﬂg@ﬁ
menbers of onehafing hdir§ti andtpivotell s eomncteg 46 the, prithary fsideaderpbere landeisaepnidi xed| y
attached to th ki . t . ne first and second pairs

adj acent the flg?ééétllg@%%@ﬁé%gg%to tpﬁtsal(a?:ﬁ%(eg{c}?eﬁ)gnel bei ng adj acent the first
end of the flippingageseararydlipriag paneal 6xtending beavesp tiseseso fide gyembers t he

first and secopgl RAiRSa MCERT PivblRy LafRcled t6QRE kaohakty 8ideh¥aBas and @l ded
and a depl oyed positiQ t he panels’ in the depl oyed poSition forqagawa ranp

n,,
surface for ev&cend igrdisnlagegleighitive do the Fidehmepbresh 4hs seqond ang)
posi tion bei ngs&haddegdlippiagagimenking hingedly connected to the second end of the

primary flipping panel; and

a fixed panel extending between the side members of one of the first and
second pairs, the fixed panel being fixedly attached to the side members of the one
of the first and second pairs adjacent the first ends thereof, the fixed panel being
adjacent the first end of the flipping panel connected to the side members of the
one of the first and second pairs;

wherein the ramp is configurable between a folded and a deployed
position, the panels in the deployed position forming a ramp surface for evacua-
tion of the vehicle, and the panels in the folded position being stacked one against
the other.

2. The ramp as defined in claim 1, further comprising two ramp linkages each
including two hingedly interconnected sections, each ramp linkage extending from a
respective one of the primary side members near the second end thereof for connection to
the frame, and further comprising at least one arm pivotally connected to a respective side
of the primary flipping panel such that upon deployment of the ramp, each arm is actuated
by a respective one of the ramp linkages to force a deployment of the primary flipping
panel.
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the other. 2. The ranp as defined in claim1l, further conprising two ranp

| i nkages each including two hingedly interconnected sections, each ranp

| i nkage ewDentiaego32r om a respective one of the prinmary SCHLATRISNOLR0Near

t he second end thereof for connection to the frame, and further conprising
at |east one armpivotally connected to a respective side of the primary
flipping panel such that upon deploynent of the ranp, each armis actuated
by a respective one of the ranp |linkages to force a depl oynent of the
primary f3. ppiThe foddeble @mpTlaselefinédimllamr 2 wheasn defat heast ane achanetudes twher ei n
the at le | Ky I | I i.Ng
through aiieaud BkGR JRkbOES e hen £ HOSANE SRy pRpEA"]
The f ol dapeeofitheriss defined in any one of clains 1 to 3, wherein the fixed
panel is integral with the side nenbers of the one of the first and second
pairs. 5. The foldable ranp as defined in any one of clains 1 o 4, erein
the fixed4panelh¢ oldabls famp 38 dafingd, 1be?Ye‘l’nea‘?ch¥%1ﬁ’é 1daé: &ﬁle{%ﬂ?ié"é"ﬁi P&ﬂé}n
second pajsifite@l With thd i8¢ memibErs of tHel diRlof et HidM@cehdsme@ndary fixed panel
ext endi ng between the secondary side nenbers adjacent the first ends

t hereof and adjacent the first end of the secondary flipping panel, the
secondar ys5f i xe@h@fédbldainioas defiedd yn adyt arehefbldimstihte 45 edervitathe fixied paneinber s.
6. The foldable r as defined in ne of clajns 1 t.0 wherein a

hi nged coﬁr?e%rfrflmaf%flv%’&% %‘?&gﬁf’f‘ﬁ@%éﬁf&t csgﬁ%fbdrg’/alrssi lﬁiheréf%g?lg @%R%I i gned
with a hi cgephisionaesdcondary dixed epanthextondingrbetecen thecsediadayy fsidepmiembersanel s.
7. The fo I ' i I .Gl g - W in:the
or i mary. afoeat ie iR RslicsbatCihd QURRN B0 ool & scholrd nipthA fur, 12
danper . 8the'5h®rlﬂ@ﬂyd'a@ﬁ@an@1rbpir@sfg@él‘yi attechedrio sheseopndany sid¢ miembers. t o 7,
further conprising a | ock engageable to | ock a position of the prinmary and
secondary flipping panels relative to one another, the [ock being,

aut omaticd |y h@g@ééblﬂﬁélﬁpt asedetineg pn rapypeife Pk claiay detoads tjh%félf\/\ﬁﬂw‘g?ﬁe

anot her .  Sonnfbgod BHARE ehe' priadSarfdedcbHRTAry Bide b s isviIegRH Withe Hiedar y
and secondary flipping ganel s are biased ti\\/\/aiy fror{1 a position aligned with
one anot heenrcgpn befyeen the ppmapy and sseondary igping ®angls-gn t he f1i ppi ng panel s

to engage the | ock. 10. The fol dable ranp as defined in claim3, further
conprising a |l gock.en eabl e | ock a posi.tjon of the prinary.and
secondar ygf | i pﬁﬁ‘fw&?ﬁ%ﬁ%’f@%ﬁ%?%‘g% (R4 Ogﬁk‘ﬂrﬁﬁﬁ),to [L’h‘@h r@é’EE%é?Wﬁry and

aut onmat i cedcbydanfiggat pdnels ardmtdrtormpétad bp anlebss ohedamnperal i gned wi t h one
anot her, wherein the primary and secondary flipping panels are biased away

froma
8. The foldable ramp as defined in any one of claims 1 to 7, further comprising a

lock engageable to lock a position of the primary and secondary flipping panels relative to
one another, the lock being automatically engaged when the flipping panels become
aligned with one another. ‘

9. The foldable ramp as defined in claim 8, wherein the primary and secondary
flipping panels are biased away from a position aligned with one another, so that a force
must be applied to align the flipping panels to engage the lock.

10. | The foldable ramp as defined in claim 3, further comprising a lock engageable to
lock a position of the primary and secondary flipping panels relative to one another, the
lock being automatically engaged when the flipping panels become aligned with one
another, wherein the primary and secondary flipping panels are biased away from a
position aligned with one another by a spring surrounding each linkage and compressed
between the sleeve and an end of the linkage connected to the primary flipping panel, so
that a force must be applied to align the flipping panels to engage the lock.
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position aligned with one another by a spring surrounding each |inkage and
conpressed between the sleeve and an end of the |inkage connected to the
pri mary fwoppiongogsanel , so that a force nust be appl i edprCo/@20agrnorize
flipping panels to engage the | ock.11. The fol dable ranp as defined in any
one of clainms 1 to 10, wherein the primary and secondary side nenbers

i ncl ude stoppers extending therefrom agai nst which the primary and
secondary flipping panels abut when aligned with one another. 12. An
evacuat i ohl.devThe fdldabla ramp as defireddi iol any dnkef eleuns dt tookd, dderae theoprpmaryi ng a

ranp as d n . B AShinR WG or
openi ng, gddoece)c(rgna&xnec 8{&?1* ol ﬁl mtd n%ppteﬁr ougrh&ﬂ?rtt%%s suc $faln’§t %1% fiR

pi vot abl ephaapesad saccmki@ts/efhpmg panadhabwih sthen ehgnedowith enersietherhe door openi ng
and an opened position where a free end of the door is pivoted away from
the vehicle, the ranp in the fol ded p05|t|on |l owi ng the door taq close

t her eover 12.13. Anrfevaguajion gexice dar p gsenndnvedicle.the gvaquatiom gevies sYPPETIRG 2

flexible held g @finR0Gh B8y bR WLEBINNE & €L Qﬁéliﬁfaﬁle&ie‘ﬁﬁl e @& opafiidgf H@odrr anme
to serve as handrails. for .users .of th evi ce. devi %flned in
Jesrdest

clai m12 eenngeted i tediame fhroyehhinges syrhy gty teomaptabte ‘ﬁ%ea % 1oPon
when in t k@edeché @dorislocks tﬁél doblh@pdilﬁtg & dnuspened pﬁﬁﬁm wdierega fre€l endrof the

rotationally .nount ed ed sition W .

Fope. ext oAy BBt Hem e SR b ool it a6 kit P SupB fEacR” go.a
funct i onatd glodeithéreavero t he drum such as to rotate sinultaneously therewth,
a ratchet nechani sm biased i n an engaged position in engagenent with the
gear and novable to a rel ease position free of the gear, the ratchet
mechani smi3.n t Kbe daviagas dsbsed irorlaih| Gwifghar eempsising: fexible chelts jexteadingr st
directi Onb&%erpflﬁvs‘%?(fddﬁﬁ' §1ﬁ'@nﬁﬁﬁ>'érsf grﬂlé %ﬁfe't@geﬂvg a§‘h§1’ﬁﬁ5’i‘&dfog'u§&§5f gR. the
drumrotating to pu thHe ranp toward the fol ded position when the gear
rotates i feMi¢le first direction. 15. The device as defined in claim 14,
further conprising a | atch mechani sm attached to the door, the latch
mechani sm enga ng the r nd ITDVI the ratchet nmechani sm
toward t hétrel giag g%‘ﬁ% Pt 36tineésmt bpr égewéerelfet 148D o biesd ewabthened | n
clai m 15, qyfieyeal ﬁbsﬁthﬁl vabe fin rm@lﬁﬂad:ds pbgmmsmte hi%vfcatﬁlhﬁér cEepraMig Mdramt he

rel ease tio he, door hes t he tion ch that
the ranp resralureialEm BRehette SEdeha GREMTSMI LR PEopenca
posi tion. béﬁfveeﬂ' e rdmypiand t%dmiaf amewournd thaneamoad, of gerat dumcsiod Ayt linked to tdeer ei n

the door kgl use 2! @ckig JIRGNARLAMY LRSKLM § NSicABoh M Hnl Bisld H5nand

actuabl e 90 unl"ock™t Including an
i nfl at abl engaged pesitientli engagéreerdavithuths gead a@dgaiowaide to a release position free of

the gear, the ratchet mechanism in the engaged position allowing the gear to rotate in a

first direction and preventing the gear from rotating in a second direction, the drum
rotating to pull the ramp toward the folded position when the gear rotates in the first

direction.

15.  The device as defined in claim 14, further comprising a latch mechanism attached
to the door, the latch mechanism engaging the ratchet mechanism and moving the ratchet
mechanism toward the release position as the door opens.

16. The device as defined in claim 15, wherein the latch mechanism moves the ratchet
mechanism to the release position only when the door reaches the opened position, such
that the ramp is prevented from being deployed until the door reaches the opened

position.

17.  The device as defined in any one of claims 12 to 16, wherein the door includes a
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a space between the door and the franme when the door is in the closed
position, the inflat able seal being connected to a source of pressurized
ai r throwyb2avmbose actuable to rel ease air pressure i nPCmaeEA2ndsi@ebl e
seal, and wherein the valve is functionally connected to the | ocking
mechani sm such that actuation of the | ocking mechani sm actuates the val ve
before actuating the latch. 18. A door assenbly for an evacuation device of
a ground vehicle, the door assenbly conprising a door, a |ocking mechani sm
i ncl udi ngloakingtnachmgsrodockimgithealokr with shefrtreadnd agustheteinlock the daot frame a

| atch sel gl%ttﬂra\ﬁ?e! %/}rga(?%b'f&%e?glﬁclgd;i{x%ﬁ}f!irﬁﬁutébiﬂeesequ’{tﬁl’{&%%t}%ré%?cgi seaﬁg%ﬂ gspace

frame, and an i n I'e se ndi ng ar ound or an

bet ween t hepagobetveast thehdoor padrtheviivare when dedpoi is imthel desed ppsitipe.ithaintlatre
i nflatabl g, ?%@ 1 pﬁh%goﬁ%@%ﬂﬁctoeg sBQrc@ o?%é%ﬁn?éd Qirretﬁﬁiﬁrghzae%l%b rachabRUGN a

val ve, the Ismin EOSItIOI’l bei n act%ﬁtedto rd an
unl ocked fsdesse ?’érﬁrqsﬁ?rém@ﬂlerlﬁﬂ&t@b]@ﬁe%f art‘h‘é‘ eraim the Nalve &y X FPBRACS i ng

the val vetdypb %&lrﬁg%é@tam@ﬁl JubR tHah&Hatidn tNlo¥ink RRRhAf ik abhueres tRIvaRsi ng
air press in the inflatable seal. 19. An evacuation device for a ground

vehi cl e, gﬁ@r 95Hﬁ$ sing: a franme nodul e defining a door opening; a
door connected to the frame nodul e through hinges such as to be pivotable

bet ween a. gl os 05|t| égnerethe do ks t h dlgr angd, an

opemed polft | o g ety B Sh St dRa PR Bt PEY Brobnd yE ST, RB R F SPiiRy

vehi cl e; eordpqidiny aldoer, mdogkipg wechdrigm dohwdbog edotating ben fand decknods bxteadl) acent
th h f

depl oyed OSPEESA t deed BT S ERFEN B, B URBOR 1D Ll £56E

posi tion; SIwndmgnframc,aandoaminfgatabtmmbdxtendlag faroved thosiopt amd wieaking aspesst t o

the framey, gf%ﬁ% fhe El&ﬁ" éii)]'ilLtﬂ'é RELNOWRAP AREEML B c?osreﬁ%sﬂ‘l%ﬂnﬁle ifRLGHkeAd and

attached to t e rope retaining the ranp i retracted position
when t he bmmcp@wﬁteé\ﬁe Bsedrce obpressred ay; thrézugteawalrven@ﬁ Qﬁkata gieehgnisetined t o

the drum gysdked@podiforl BEiRg Scthdted W ddan ﬁnlb@l&éa%kltﬁmﬁ%ﬂgﬁ fotiicksstdnhd Sangngage
t he gear, the ratchet rrechan sm be%?fgrrmvab ﬁ\/\ﬁ_len an engaged EOSI tion

in engaget%@rrptwgwawweagt GtV bereadeatipgdng 1 theralys Upgpagidaiion t he
rat chet npgéam SaﬁBpressﬁfbgﬁglmtl‘atametsBalt he gear preventing the drum from
rotating in a gl rection corresponding to the ranp being deployed while

allowing the drumto rotate in the opposite direction; anda | atch nmechani sm
attached 19. t hAndwvacuation tevienfoe lagnemmid vreh'tcler,tglevdetvtcetcbmpdsing; the |l atch

mechani sm bei ng ﬁiaﬂteeﬁ&ﬁﬁ’eegﬁﬂﬁné’\@ hgortotﬁgnirng;t chet nechani sm such

a door connected to the frame module through hinges such as to be pivo-
table between a closed position where the door blocks the door opening and an
opened position where a free end of the door is pivoted away from the vehicle;

a deployable ramp pivotally connected to the frame module adjacent a
threshold thereof, the ramp being movable between a retracted and a deployed
position, and biased to be deployed when in the retracted position;

a drum rotationally mounted in a fixed position with respect to the frame
module, the drum being engaged with a rope wound therearound and attached to
the ramp, the rope retaining the ramp in the retracted position when the drum is
prevented from rotating;

a gear functionally connected to the drum such as to rotate therewith;

a ratchet mechanism biased to engage the gear, the ratchet mechanism
being movable between an engaged position in engagement with the gear, and a
release position free of the gear, the ratchet mechanism in engagement with the
gear preventing the drum from rotating in a direction corresponding to the ramp
being deployed while allowing the drum to rotate in the opposite direction; and
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that an opening notion of the door noves the | atch nmechani sm which noves
the ratchet nechanismaway fromthe engaged position, the |latch nechani sm
novi ng t woratoalseds2mechani smto the rel ease positi on wheaTidodmor22has
reached a given position away fromthe closed position. 20. The device
according to claim19, wherein the given position corresponds to the opened
position. 21. The device according to claim19 or 20, wherein the ratchet
mechani smis pivotabl e between the engaged and rel ease positions. 22. The
devi ce as defined i alaeh/nmnlsar@sfm@tt@dhes td thet dvo2 br tovie eleintent hevihgowith tael udes

a | ocking rrech?nl sp}r Inir’]%lelt he e?nr&rl\fll\‘ t?a%tehe I ?tﬁ‘%hearagch%ffn%?l?ab et Qud nl ock

the door from |ng an in esea
ext endi ng t her &t onl nderamglnmdmh |otﬁgileadcgpa{msfebdtmb®h ménbagiomr whinhl mdves fheane

when the door ¥a?cﬂepn}egﬁa}n%n?§§/g e%ﬂgag{eﬁ obiftbh dhe ?z?&l?m%@lﬂm%ﬁfh@mg

connected to a rce o I’ESS rze ve actu eto

olfibh3
rel ease air pr8ssaichet mth@élstIthI the a@ib@es@autlonazgmnvmdwrrmsﬁeaohad wegiyen
functionally c gg}g&{ E‘ga}IfPOﬁlh &ggég\;ﬁgg t#¥gchani sm such that actuation of the

| ocki ng rrechan sm actudtes t val ve ef ore actuating the latch.
20.  The device according to claim 19, wherein the given position corresponds to the
opened position.

21.  The device according to claim 19 or 20, wherein the ratchet mechanism is pivo-
table between the engaged and release positions.

22.  The device as defined in any one of claims 19 to 21, wherein the door includes a
locking mechanism locking the door with the frame and actuable to unlock the door from
the frame, the door further including an inflatable seal extending therearound and sealing
a space between the door and the frame when the door is in the closed position, the inflat-
able seal being connected to a source of pressurized air through a valve actuable to
release air pressure in the inflatable seal, and wherein the valve is functionally connected
to the locking mechanism such that actuation of the locking mechanism actuates the valve

before actuating the latch.
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