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METHOD FOR SEPARATI NG A PETROLEUM CONTAI NI NG EMULSI ON Back{Fpund of
the I nvention Sul fur is an objectionable elenent that is typically
found in fossil fuels, where it occurs both as inorganic 5 sulfur, such as
pyritic sulfur, and as organic sulfur, such as a sul fur atom or noiety
present in a wide variety of hydrocar%on nol ecul es, including for
exanpl e, mer capt ans, disul fides, sulfones, thiols, thioethers,
t hi ophenes, and other nore conplex forns. Crude oils can 10 typically
contain, for exanple, anounts of sulfur up to 5 wt % or nore.
The presence of sulfur in fossil fuels has been correlated with the
corrosi on of pipeline, punping, and refining equi pment, and with the
premat ure breakdown of 15 conbustion engines. Sulfur also contam nates or
poi $ons many catal ysts which are used in the refining and conbus-
tion of fossil fuels. Mireover, the atnospheric em ssion of sul fur
conmbustion products, such as sul fur dioxide, | eads to the formof acid
deposition known as acid rain. 20 Acid rain has |asting del eterious
effects on aquatic and forest ecosystens, as well as sone agricul tural
ar eas | ocat ed downwi nd of conbustion facilities. To counter t hese
probl ens, several nethods for desul furizing fossi

10

DOOR AND RAMP EVACUATION UNIT FOR PASSENGER TRANSPORT
VEEICLES
15

The present invention refers to a door and ramp
evacuation unit for passenger transport vehicles, the
purpose of which is to allow the evacuation of passengers
by means of unfolding an articulated ramp with a textile

20 floor and side handrails. A special feature is that under
normal operating conditions the ramp remains folded and
stored in the interior of two vertical "U" cross -~ section
beams which form part of the cabin, and also that it
regquires no energy source other than manual operation for

25 it to be unfolded.

This invention has its application in the field of
passenger transport and, more specifically, in two sectors:
train and underground train carriages.

The different means of passenger transport currently

30 in existence do not at present dispose of mechanisms which
allow for the rapid evacuation of passengers in case of
emergency.

In those cases where a form of transport does dispose
of a means of evacuation, the evacuation system is very

35 large and requires an energy source to operate ik,



fuels, either prior to or immedi ately after conmbustion, 25 have been

devel oped. One recently devel oped techni que for desul furizing
fossil fuels is known as biodesul furization (BDS). BDS is general ly
descri bed as the harnessing of netabolic pro- cesses of suitable
bacteria to the desul furization of 30 fossil fuels. Thus, BDS typically

I nvol ves m | d condi - tions, such as I ent or physiol ogical, and does
not WO 95/3%516 : . PCg/USQS/ 5242
- 2- i nvol ve ffie BXPPEREs of*FenpERAPBPE and®prblBeure™lY IRFPpatk,
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Rhodococcus LA A 968. tiyel | e he, C- din
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i nproved by ehptegi mgquinemdiditmr othei exdetrehseonf Szergy sspporal nto
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Processes, ch as the e process, enploy Iple 1 | Tqui d phases or
result in theTf SEFRATERBH e RANLISHES Sor m croenul sions. It is often

difficult to resoEvedently, SRR A§c YHYSEMtS aldciheheaMbehanssANPbYI NY
conven- ti onal ap aratus such as, separ at or,s coal escensors or

el ectrical pFBEFSPPSYors tUaHRNY aFPLiEh o SEF TR Srefibr SRESIY 5 SGHHAY 19 s,
such as thosepemplteydd hafezitearthe oinleetént- problem of a blockage of

10 this evacuation mechanism in the event of the absence of
electrical, pneumatic or hydraulic energy due to breakdown.
Another problem is the size of the evacuation mechanism, as
although it is a piece of equipment for use in emergencies
it has to be kept available in the means of transport at

15 all times.

The clear solution to this series of drawbacks would
consist of an articulated mechanism which occupies a
minimum space when folded and does not require energy
sources to operate it.

20 Nevertheless, to date the existence of equipment which
is able to carry out the set of functions described is
unknown.

The proposed evacuation mechanism for forms of
passenger transport comprises a door and ramp evacuation

25 unit.

This door and ramp unit has the purpose of allowing
the rapid evacuation of passengers from a means of
transport, especially land transport, such as a rail
vehicle; with the special feature that, under the normal

30 operating conditions of the wvehicle, this unit is
completely retracted, while the exit opening is closed by
the door, whereas in an emergency the door and ramp may be
opened and extended to provide a safe evacuation route.

The door and ramp unit comprises a door and a ramp

35 mounted between two lateral beams which border the



ally enployed in solid-liquid separations. Mawson et al., Austral asi an

Bi ot echnol ogy, 3:348-352 (1993). Summary of the Invention

The invention relates to a nmethod of separating a 20 nmultiple phase liquid
medi um conprising a first liquid phase and a second |iquid phase
wherein the nediumis contacted with.a first filter, said filter having
been wetted by a wetting agent mscible with the first liquid phase

b | i sci blg, | d d
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| ects one phasatexaah Béatfnbe afrﬁxssuls fuzéngfreagyapuswﬁmﬁﬁded iag ot hewo
filtrate. The rtet er1 man3é1 tj_h%_'b HQ o t he WO 95/ 31516
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bi ocat a-
form the ramp are composed of two longitudinal beams, the

10 longitudinal beams of each frame coming together when the
ramp is folded for storage in the "U" cross - section
beams. The floor of the ramp is situated upon the
longitudinal beams, this floor being composed of a textile
sheet fixed upon movable crosspieces along the frames,

15 which allow the floor to be gathered up when the ramp is
folded.

The longitudinal beams of each frame are joined at
their ends by fixed crosspieces. When the ramp is folded,
the fixed longitudinal beams pass across the evacuation

20 opening and constitute an obstacle to the use of the
opening as a normal door for passage.

According to a second solution offered by the present
invention each of the frames composing the ramp is composed
of two independent parallel longitudinal beams connected to

25 each other and to the longitudinal beams of the other frame
only through the axis of articulation between the two
frames. In this manner, when the ramp is folded and its
longitudinal beams are withdrawn into the lateral "U" cross
- section beams, the evacuation opening remains completely

30 free and may be used as a normal door.

Another feature of this second solution is that the
frames are connected with the lateral "U"- beams by cables
which control suspension and folding.

The suspension cables of the frames are fixed at the

35 upper end to a manually operated winch or retrieving



iyst; can then, preferably, be recycled: The process can 5 be used to

resol ve an enul sion or m croemnul sion of the fossil fuel and aqueous
phase resulting froma BDS pro- cess, for exanple.

Advant ageously, the invention effectively resolves an enul si on or

m cr oemul si on product stream achi eved by BDS 10 nore conpletely and
efficiently than acconplished by conv tionaI equi pnent, such as
conventi onal r.at or, o] e US-
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a braking device, the features of which are already known,
which slows down the unwinding of the cable. To retract the
ramp it is necessary only to operate the winch or
15 retrieving device by means of the corresponding crank,
giving rise to the winding up of the cable which pulls upon
the frames and brings about their raising.
The folding and unfolding operation is also assisted
by the cables which control folding, which pass between the
20 "g" - beams and the opposing longitudinal beams of the
external frame. They are attached to the "U"- beams at
points situated slightly above the point of articulation
between the said beams and the opposing longitudinal beam
of the inner frame. These cables are attached to the
25 longitudinal beams of the end frame at points which are
aligned transversely, close to the axis of articulation
between the two frames, and they are supported on lifters
affixed to these longitudinal beams which give rise to the
shortening of the cable when the ramp is being hauled up,
30 bringing about the folding of the two frames. The length of
this cable, the anchorage points of the same and the lifter
on which it is supported are calculated so that variation
in the length of the cable allows the frames to unfold,
during the descent of the same, and to fold during its
35 elevation.
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-4- Detail ed Description The features and other details of

t he apparatus and nmet hod of the invention will now be nore particularly
described and pointed out in the claims. It will be 5 understood that the
particul ar enbodi ments of the inven- tg' on are shown by way of
illustration and not as limta- tions “of the invention. The principle

features of this ' nt i.on n | Oy [ ri. | nent
wi t hout depart Fﬁgltﬂ\ri%mbta%e tg%o%g)%oem a?‘(rélive“{r%ﬁlogréﬁ% o%‘}{jé 'rl%qe‘.’m?es
invention is Badedthd tadsdingcoamdy fidlaiindeofisethe s@fmef i Brer saclsistend i ve
for oil or an S+pRa efefi- e |5 ﬁgﬁ&gﬂﬂ |on or
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wetted sintered netalé?r ceramg. The pare SIﬁ? of thg filter is
sel ected PrEReMhat & hI9YRAF d phase SHATHPT s MYt bl 8Fwi ¢l are

l'i qui d enpl oyedpeeimpbselieahd |diareqastdn pbrpaghdithta?0difett onshiwich he
el ected o abhEevEeRthE, BE, e EREE. g Rl SR A E ahor e
size can be othegl &ut e viongitudinahripans cfbeachofzame sondsron. fatme
P BBt Ton, | SRABSL LIS FhFEh Mot Sinbo i 08, BeED IBRGR, ¢ O
prevent teari K§i6Ph BreaRRde to sdifiendlend theeflangpitpdimml Reans ¢ yThe up
to about 40% openbigvekUfke Y®ier Preef ¢ikins BeWwieardshaniangeasf a ahaite 20%
to 40% by vol Eg’% m%%%%gastﬁgoggoggfﬁ&e\s@l Lﬁ% lower "C" shapes of the
aligned longitudinal beams of the two frames face each

15 other when the ramp is folded.

The foldable door is connected to the lateral "U"-
beams by two pneumatic cylinders and lateral cables which
are attached at one end to the external section of the door
and pass over a roller or guide mounted on the internal

20 section of the said door, to be affixed at their free end
to the adjacent lateral "U"- beam. In this way, the door is
opened by pushing the same outward. During the turn
involved in opening, aided by the pneumatic cylinders, the
cable connected to the external section pulls on the same,

25 bringing about its folding upon the inner surface of the
internal section of the door. When the latter is being
closed, pulling it downward, the cable permits the gradual
fall of the end section until it reaches a position where
it forms a prolongation of the internal section when the

30 door reaches the frame or outer edge of the exit opening.

The features described, as well as others peculiar to
the invention, as included in the claim, are set out below
in greater detail with the aid of the accompanying
drawings, which show a non-restrictive example of how the

35 device could be constructed.



30 It is understood that the worker of ordinary skill can

optim ze the pore size and porosity of the filter in conjunction with
the filter material to achieve a suitable filter of optimumrate of
filtration vis-a-vis the filter's structural strength. In a preferred

enbodi ment, 35 the filter is a wetted cagillary cross-fl ow nmenbr ane
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conpri sing sinter al.with a pore size in the range of about 0.2 to
1 mcron and a po?lgnsirﬁ/e oqr%véltl\l/%seh about 20% to 40% by vol unme, nost

preferably 30% by Riguree.1 shows a Wiewfihtermpbebbtpeénsdecsivet oédtheth a
liquid msci- |t fﬁgﬁ[ﬁ@g@ p. ), t n .1h p The
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othey Iiquid phaserigusaibstaduadld Wiew iﬁté‘brﬂﬁﬁetghﬁeﬁé?ééthbaub@ Phase is
"substantially re- 10 tained" where the ratio of the filtered phase taq

retai ned FUnEified | 4eeht RN s TFRa SR YRS Oh &t | iphimeaRs of
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appgars as a 'Zyﬂéééﬂéﬂ§(¥fgﬁﬁﬁbrt. It is preferred that the liquid
to be enployed ds a ) i i
Figure 4 is a detail of .the door and ramp evacuation

unit for means of passenger transport.
Figure 5 is a perspective view of a second door and
ramp unit made in accordance with the invention.

15 Figure 6 is a view of the same unit mounted on the
front of an underground or surface train carriage.

Figure 7 is a diagrammatic vertical view of the door
and ramp unit shown in figure 6.
Figure 8 is a top plan view of the ramp, with the

20 floor of the same partially interrupted in its central
area.

Figure 9 is a side elevation of the central area of
the ramp as shown in figure 7, at a larger scale.
Figure 10 corresponds to detail A of figure 9, at a

25 larger scale.

Figure 11 shows detail B of figure 7, at a larger
scale.

Figure 12 is a partial plan view of the articulation
zone of the ramp as shown in figure 11.

30 Figure 13 shows the circuit of the cable which
controls the folding and unfolding of the floor of the
ramp.

Figure 14 is a cross-section of the ramp, taken along
the X-X cross - section line of figure 8, at a larger

35 scale.



wetting agent be selected to permt capillary flow of the 20 m sci bl e phase

through the filter. It is preferred that the wetting agent be the sane
as the phase to be filtered. For exanple, the "oil" filter is
prewetted with a wetting agent which is mscible with the oil phase of

t he mul ti pl e phase [iquid nedium such as an emul sion or 25

m cr oenul si on. V\here the oi | phase of the mul ti pIe phase l'iquid nmedium
is aliquid fossil h t ected.suc h t is
mscible with a fgs f&%I (ESV@% stanvglacfl m‘n?cflgllgH P?% 'P%

For exanple, in fql@@@mslﬁgﬂ@gent can be an oil, such as a liquid f ossi |

30 fuel (e.g., petiQhgdMer i3 HGE&%QH%‘ i gty Ebaxsﬁgﬁka%son&t a la %eﬁn
al i phatic hydrocar bén, an arqmati c hydrocar bagn synt hetic oil

silicon oilsFCal&| %?qvémgletd'éﬁ appRer pagf of HE f%a&fﬁ?é‘gek?%ﬂﬂ%' o‘t’+§h
| i ggi d ani malthieattramte foldaaified liquid animal fats. O her wettl ng agents
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- 6- car Bai -t deaashl dridwkei n@anthal kphgestudinal Pbebewsakify, thdefolded
wetting agent., i gdhe oil to be renoved, such as the Iiquid fossil fuel
subject to f||trat|on or a conponent of t he liquid fossil fuel, such as

an aliphatic or af@madeerdeneedwidar bdre inventiomandgiredtre f1ight OF
vethfged W th gpds@uird giredl RieGqure 1, figure 2, figure 3 and figure 4),

the evacuation mechanism in the planned emergency systems

consists of an articulated and glazed door which opens

outward (1), of an articulated textile-floored ramp (7)

equipped with side handrails (11) and of a £folding
15 aluminium footplate (10).

Under normal operating conditions the ramp is folded
and housed inside two vertical "U"- beams (15) which form
part of the supporting structure of the unit.

The main feature of this evacuation system for

20 emergency situations refers to the fact that it is an
articulated mechanism which occupies minimal space when
folded and does not require energy sources for its
operation.

The articulated door (1) opens outward and pivots upon

25 hinges (2) situated in the upper part of the supporting
structure of the unit. To open the door it is necessary to
push a crossbar (3) in the inner surface of the door
whereupon the door raises by means of the action of springs
located in the hollow spaces available in the upper part of

30 the cabin at both sides.

The evacuation ramp is comprised of a rectangular
aluminium frame which is articulated at the middle (4).
There is a series of movable crosspieces (5) along the
length of this frame upon which the material of the ramp

35 floor is rivetted. The frame (4) is comprised of four



with water but immscible with the oil phase, e.g. fossil fuel . For
exanpl e, the wetting agent can be a hydrophilic pol ar sol vent, such as
wat er, al cohol, or dinmethyl- 10 fornmam de. Preferably, the wetting agent is
wat er . The nultiple liquid phase nedi um conprises a first

l'iquid phase and a second liquid phase. TQe first and second liquid
phases are preferably substantially inm scCi- ble. The multiple liquid
phase medi um ppiHianal heyn 15 | $£Sq | i #mﬁ

catal yst or bl (F;&cr%lt a- ‘Mbé#{st A shagea Eﬁ ?pl % I qui d ligsil‘eﬁ?rbe Fumi s
contacted wit¥n the%ﬁelﬁh@rb@rn@r eabllet s, whncéhygw@@rtex:amaxmpme t he

mul tiple |lqtt'1fbcf¥1&§€ %@ Lgarﬁ@ntimésrasbeucméfﬁée@oWHéh:cZOtﬁaef%LuBhl ter.

The oil phase, 0SSi uel , will flowinto the mscible oil phase
on the f|Itews%ﬁﬁéﬁ?ﬁcﬁﬁﬁpsmlt?$@a??I?%? be&Bfoiting capillary force, for
exargpl e. The ofte f twbr ab&ere tpaninsed] huel rfilgidiat ejoindst st eakhy

free of an aqueo hase as ef.i.ned above) .has th b 25 _obt ai_ned.
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art |nclud|ng di stillation,_ ex- traction and precipitation, for

exanpl e. MEL@S/%QEEE?I articulation of the frame. These fixed

PCT/ US95/ 0524k osspieces (6) force the left and right-hand lateral
structures of the ramp to move jointly, thereby increasing
the reliability of the system.

15 A sheet of compound material which forms the ramp
floor (7) extends over the fixed (6) and movable (5)
crosspieces.

When the ramp floor (7) is folded, it is housed in a
container located in the upper part of the door (14). The

20 folded frames are stored in two vertical "U® cross -
section beams (15) which form part of the supporting
structure of the unit.

To facilitate evacuation of passengers, the ramp is
equipped with a handrail (11) on either side. These

25 handrails are formed of a steel cable covered with a sheath
of fireproof material. Each cable is attached to supports
(12) mounted on the lateral beams (4) with articulated
joints. When the ramp is folded, the supports of the
handrail (12) are housed in recesses made for this purpose

30 in the lateral beams (4).

In the retracted position the floor (7) remains
gathered up in two upper and lower sections which are
joined at one end to the central fixed crosspieces (6). The
other end of each floor section is rivetted to the first

35 and last mobile crosspiece (5) and the ends of these



-7- The filtration is conducted under sufficient condi- tions
to provide a positive flux across the filter. The pressure, for
exanpl e, of the nmultiple phase liquid nmedium can be controlled to
provide a positive flux. In a pre- 5 ferred enbodi nent, the pressure
applied to the multiple phase liquid di um can be sel ected such that
the surface tension and flux are optim zed. Applicable pressures can

be, for exanp ‘bet ou ahout 8 sig.. The enper at ur e at
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st epg can gpgc}nglé%‘eq‘ﬁi_rml taneously. The filtration steps can 25 be

conducted in parallel or_in series with each other. The multiple Iiquid
nmedi um can al so beT§§bfetténgt boprptare (10bjfolds wnasy the planpops, the any

conbi nati on. kiakew $8ocor andtufns termiEndqy sicwed day ihhener segsschigeehfn can
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extraction, décem icgrribage to carriage and prevents the accidental
15 unfolding of the ramp as it covers the place where it is
housed in the "U"- columns (15). In normal operation mode,
the footplate (10) remains in vertical position.
On the basis of the above-mentioned mounting
arrangement, the unfolding system of the evacuation
20 mechanism is activated manually which pushes the upper
beams (4) outward. When the upper beams (4) go beyond the
vertical position, the lower ones (4) begin to separate due
to the effect of their own weight and thus the frame
extends completely. The unfolding of the handrail (11) is
25 carried out simultaneously owing to the action of the upper
cable which is joined to the cabin and to the central
supports (12) of the handrail and pulls upon the central
support when the upper beam (4) turns, unfolding it into
its vertical position. The lower support of the handrail
30 (12) is moved into its position by a torsion spring (13)
which joins it to the lower beam (4). This spring is housed
inside the support (12), the cross-section of which is in
the form of a "U" and which is activated when the head of
the central support (12} of the handrail leaves its housing
35 in the lower beam (4).



The flilters can be oriented with the feed streamin any effective
manner, preferably in a tube housed within a vessel . For exanple, the
multiple liquid phase nediumis 35 introduced through an inner tube. The
filtrate fl ows WO 95/ 31516

- 8- ilter
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lining the tube to the outer vessel and 10 then transported out of the
vessel. Alternativ e bundled within the vessel.
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mul tiple liquid phase nediumis prepared i
part of the beams, forming a truss (16) supported on a
central support (17) at the level of the central
articulation (4) of the frame. This truss (16) helps to
bear the flexion stresses upon the beams.

15 According to the solution of figures 5 to 17, the
frame (103) is connected to the beams (101) by means of a
pair of suspension cables (109) and a pair of folding
cables (110).

Figure 6 shows the door and ramp unit of figure 5

20 fitted to the front opening (111) of a railway vehicle
(112) . The opening (111) is delimited by the beams (101),
and the internal section (104) of the door (102) is joined
by hinges onto the upper edge of the said opening.

Each of the frames (106) and (107) which form the ramp

25 (103) is composed of two independent longitudinal beams,
which are referred to by numbers 113 and 114 on frame 106
and by numbers 115 and 116 on frame 107. The two
longitudinal beams of each frame are connected with each
other and with the two longitudinal beams of the other

30 frame by means of an axis of articulation (108) between the
two frames.

Between the two longitudinal beams which form each
frame, crosspieces (117) are mounted which are able to move
along these longitudinal beams and to which there is

35 affixed an upper textile sheet (118) which will constitute



or added to the feed tank 12, optionally equi pped with an agitator 13.
The mediumis then punped through punp shut- of f valve 8 and inl et
control valve 4, by punp 7 to the prewetted cross-flow filter 1. The
pressure of the nedium 25 can be measured with inlet pressure gauge 2 and
out | et pressure gauge 3. The retentagﬁ formed by the filtration
returns to the feed tank 12 via the outl control valve 5. Velocity of

t he nediun1| Q%gp %ﬂ? ) The filtrate obtained flows to
filtrate reserv0|r and éﬁgh filtrate control valve 11. The
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or oil phase separ at ed loying a wetted filter as disclosed
equlpped with a lock’pin, which, when extracted, allows the

cable to unwind freely, controlled by a braking system that
is a part of the winch itself (119).
The folding cables (110), for their part, are

15 connected at their upper end to a fixed point (120} on the
beams (101), while their lower end is fixed to the
longitudinal beams (113) and (114) of the external frame
(106) at transversely aligned points close to the axis of
articulation (108) and which rest upon 1lifters (121)

20 (figure 9) which have an eccentric curved profile
respecting the axis of articulation (108), giving rise to
shortening of the cable (110} on raising the ramp and
applying traction to the external frame (106) during this
raising operation, bringing about the folding of the

25 sections (106) and (107) which take on the shape shown in
figure 15, in which the two longitudinal beams (113) and
(115) on the one side remain affixed to each other, as do
longitudinal beams (114) and (116) on the other side of the
ramp, being held within the "U" beams (101).

30 The door (102) is connected with the beams (101), as
may best be seen in figures 5 and 7, by two pneumatic
cylinders (122), which slide between the internal section
of the door and the above-mentioned beams, and which by a
cable (123) one end of which is affixed to the end section

35 (105) of the door, passing through a roller or guide (124)



10 herein can be fed to one or nore analyzers. The term "anal yzer" is

defined to include any apparatus capabl e of nmeasuring a reaction

par amet er and provi di ng out put. There, one or nore water quality
paranmeters, such as pH, oxygen content, ion content (such as chloride
or sulfate), 15 heavy netal content, BOD, or organic levels or the
presence of inhibitors, can be anal yzed. e anal yzer can,
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t he V&P§S}§§§18a1 beams 1 and 116 of tHe inner Erpme 705242
terminate, as may best be seen in figures 11 and 12, in

arched sections (127) that are hinged onto the lower end of
the beams (101) at the axis (28) set between the plates
15 (129) and to which the beams are affixed.

Between the plates (129) on the one side and the other
there is also affixed an articulated footplate (130) which
on extracting the ramp (103) covers the space between the
floor of the vehicle (112) and the floor (119) of the ramp,

20 while on folding and storing the said ramp, the footplate
(130) remains raised and is located inside the door (102}.

Figure 14 shows the cross - section of the two
longitudinal beams of which the ramp frame is composed,
between which the crosspieces (117) are mounted. These

25 longitudinal beams have a double "C" cross-section,
superimposed, the upper "C" of which, having reference
number 131, is open to the interior of the profile, thereby
facing each other in the longitudinal beams of the same
frame. The lower "C" shape, having reference number 132, is

30 open to the bottom, such that on folding the ramp and the
longitudinal beams on the same side coming together, in the
manner shown in figure 17, the lower "C" of the same are in
the position of facing each other.

Along the length of the upper "C" (131) of the

35 longitudinal beams of both frames there is a centre guide



-10- I nstrument. This can be avoi ded enpl oyi ng the process

descri bed herein. Alternatively, the process can be enployed to
provi de an oil phase substantially free of the aqueous phase for 5
anal ysis of the oil phase. Exanples, include analyzing t he degree of
reaction or quality of product (such as, esterification or hydrolysis
of a glyceride) or the pres- ence of Bl fur |n a fossil fuel, such as
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of fEzynes, fgﬁe longitudinal beams, then going on to run through the

inner part of the lower "C" {(132) of the said longitudinal

beams, in the manner shown and as may be seen in figure 17.

The cable (137) may also include a tensioner (39). The end

crosspieces 117a may also be connected to each other by a

20 recovery spring (140), figure 13.

_ As the cable {137) is of constant length, it applies
traction to the crosspieces at the end (117a) when the ramp
is unfolded, giving rise to the unfolding of the floor
(118) of the same.

25 As may be seen in figures 5, 9 and 10, the ramp (103)
when in its extended position is reinforced by a lower
truss at each side. Each truss is composed of two rods
{(140) that are articulated at their adjacent ends to a
lower arm (41) hinged onto the longitudinal beams (115 and

30 116) of the inner frame (107), while the external ends of
the rods are connected to sliders (142) which are held
within the lower "C" shape (132) of the longitudinal beams,
as may best be seen in figure 17, and which are able to
slide along the end section of the longitudinal beams of

35 the two frames, restricted on the inside by a run stop



exanpl e. Many mcroorgani sns are known in the art which 35 renove sul fur
from organi ¢ carbonaceous nmaterials. Pre- WO 95/ 31516
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found to be ilengitudinal beams (113) and (115} on the one side are
joined together, as are the longitudinal beams (114) and
(116) on the other side, all of them being held within the
beams (101), in the manner and as is shown in figure 15. In

15 this position the crosspieces (117) are moved towards the
upper part of the folded frames, as may best be seen in
figure 16, while the textile floor (118) is folded and the
crosspieces (117) are held against each other. The whole
set of these crosspieces and the fabric (118) is held

20 within an upper chamber (145) which runs between the beams
(101). The door (102}, with sections (104) and (105)
extended, closes the evacuation exit on the outside.
Figures 15 and 16 show the upper axis (46) for the
articulation of this door.

25 When it becomes necessary to evacuate a vehicle, such
as a railway carriage, the door (102) is opened, to which
end it is sufficient to push the same towards the outside,
giving rise to its swinging upwards, at the same time as
the end section (105) folds. It then folds down towards the

30 outside of the footplate (130}). In this situation the
passengers occupving the wvehicle or carriage may pass
directly to another carriage connected to the first or
located after it.

In the case of the carriage which it is wished to

35 evacuate being at one end, once the door (102) is open then



or has reduced activity if grown in the presence of sul- fate. 25

M cr oor gani sns whi ch can be enployed in the clained i nvention nay al so
be made reconbinantly, such as those wherein the DNA or cDNA encodi ng

t he enzyne or enzymnes responsi ble for the desul furization step has been
trans- fected into a host cell. One sgih m croorganismis that 30
described in U S. Serial Nos. 07/911, 845 d 08/ 089, 755, pendi ng, both
of which are o] erel er; ref er
nlcroorganlsn# %s%$8%e36§82régnﬂpggéd ﬁﬁbg %@b%ndsﬁ%aﬁ égkﬁq%%QF
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enzymes responsiblre Tor € bro- ata I'C TeaCtion~or any active
fracti on of the mi Theoramp isgﬁml@addmyawmmrﬂhmate@anm €idf19) which
10 takes up the cable (119), pulling on the ramp and bringing
about the elevation of the same, at the same time as the
cable (110) is gradually shortened, this giving rise to the
folding of the two frames, until the position shown in
figure 15 is once again attained. The mechanism {(119) is

15 then locked and the door ({102) is brought down.



In general, enzynes are protein catal ysts made by living cells. Enzynes

pronote, direct, or facilitate the 15 occurrence of a L | i
reaction or series of reactions, which is referreBiﬂﬁIE m"; ,
wi t hout t hensel ves becom ng consunmed or altered aS% Ul (e T RETr e-

of . Enzynes can include one or nore unnDdi I ed or post- transl ationally
or synthetically nodified pol ypeptide 20 chains or fragnents or portions
thereof with or w thout any coenzngg%%ggfactors, or coreactants which
col l ective- |y car;% out the desire tion or series of reactions.
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2.- A UNIT according to claim 1 characterised in that
the unfolding of the evacuation ramp is carried out
manually by the action of springs (13) which push the
15 arriculated frame outward, following which it unfolds due
to the action of its own weight.
3.- A UNIT according to the above claims,
characterised in that the door (1) is articulated at a
hinge (2) at the top and opens outward by means of certain
20 springs (13).

. 4, - A  UNIT according to the above claims,
characterised in that the handrail (11) is joined to the
frame (4) by means of supports articulated at their bases,
and which unfolds simultaneously with the frame (4) due to

25 the action of the upper cable which is attached to the
cabin and to the central supports (12) of the handrail.
5.~ A UNIT according to the above claims,
characterised in that the evacuation ramp (7) is comprised
of an articulated frame (4) along which there are a series
30 of mobile crosspieces (5) and other fixed crosspieces (6)
giving the frame the mnecessary rigidity and unitary
strength.
6.- A UNIT according to the above claims,
characterised in that the floor of the ramp (7) is

35 comprised of sheets of compound material rivetted to mobile



'commn supports. During bi odesul furization, the fossi | fuel and

aque- ous phase containing the biocatalyst is pr mxed 5 to
forman emul sion or mcroemrul sion. A mcroenul sion, l!gm mﬁ rein
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The reaction |
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by- product s t$hapédr cetdsar e- seqrassedwhibchhdeddumedustiphasd dtheofr ddect
Stream so ob-o 324 2 P& nGPAR hAb"dniBR desubbubizedal eBak! thidelenafintl! fur
in them faces outward; a foldable door in two sections that
opens outward and which is mounted on the two above-
mentioned beams according to an upper horizontal axis; and
a ramp that is articulated at one of its shortest sides to
20 the lower end of the "U" - beams and which is subdivided
crosswise in two articulated frames, which are held when
folded within the said "U" - beams and which carry movable
crosspieces to which a textile sheet is affixed.
9.- A UNIT according to claim 8, characterised in that
25 each one of the above-mentioned frames is composed of two
parallel and independent longitudinal beams, these being
connected to each other as well as to the longitudinal
beams of the other frame at the articulated axis of the two
frames, the said frames being connected to lateral "U" -
30 shaped beams by suspension and folding cables; the
longitudinal beams of which are composed shapes having
double "C" cross-sections, superimposed and perpendicular
in direction, so that the upper "C" with its opening
pointing downwards, facing the longitudinal beams of each
35 frame, thereby forming guides to receive the ends of the
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exanpl e. I'I” now be descri nor e peC|f|ca
by the exanp|¥gpgltud1nal beams, while the lower"ﬁwapLEn the pegiphien -

O | Prewettedyfi hé@ing its opefihy tp%ﬁrﬁ:'l rﬁov(rgﬂé)ﬂsft@hfé”ﬁé§éln$ a

[err]msize, 3 or05|t 18 i Nche Iong and 3/8 inch dianmeter] wa \
pre- 15 vvette%a hEQF] dntBSesaid 18E6PEFPIRCESr SHESRHOUIOWEENDE
ing §t frcnntépemnmgsaﬂﬂcim@EtBenglignadnlddgEtddshallBéams ofsahpl ewbor 5

m nutes. The Efé&gﬁ 5ﬂ§¥m{%%&€$m§2§% %%%?%nfoaalled in Mtt filter housing

1. Two gallons © ﬁ?ddle distillate and 500
grans of a 20 recom)lﬂaht URIGU coomding raoncdedmved fcharddGor 58888 iaRA

18) were m xghhdf fREIshBPEndZoHNbhb1blie FYXHE #Psnes aPONMRELIREHS at
their upper end to a winch or manually activated mechanism
10 for rewinding them in, this being located slightly behind
and above the "U" - shaped beams, while their lower ends
are connected to the frames at the ends of the axis of
articulation between the said frames.
11.- A UNIT according to claim 9, characterised in
15 that the cables for folding the frames run between the "U"
- shaped beams and the opposing longitudinal beams of the
end frame, being affixed to the "U" - beams at a point
located slightly above the point between where ﬁhe said
beams articulate with the opposing longitudinal beam of the
20 inner frame, while the said cables are affixed to the
longitudinal beams of the external frame at points which
are aligned crosswise, close to the axis of articulation
between the two frames, and resting upon levers solidly
joined to the said longitudinal beams, these giving rise to
25 shortening of the cable during the raising of the ramp,
thereby bringing about the folding action between the two
frames.
12.- A UNIT according to claim 9, characterised in
that under each longitudinal beam there runs a rod, the
30 exterior end of which fixed to a slider that is held within
the lower "C" of the said longitudinal beam, and which is
able to slide throughout the external section of the same,
restricted by an interior run stop, while at its innermost
end the two rods at each side are connected to a lower
35 foldable arm, this being joined in articulated form to the



The emul sion was circul ated through the filter by punp 7 at the rate of
one gallon per mnute at 20 psi, 25 25[err]C for 30 m nu e end of
30 mnutes, the feed pressure was raised to 3m&‘ﬂ\\ﬁ!@i\“ﬁgg‘tently to
60 psi as shown in Table 1. The retentate, c Al esof ved
enul si on, an aqueous phase containing cells and any re- mai ning oil,

was returned to feed tank 12. The filtrate30 passed through filtrate
reservoir 10 dflo col |l ected and anal yzed. The

{ 4 it
oil filtrate wadngitu 1’%%1 éﬁamb?FS’ﬁﬁéga'ans%ﬁ?aﬁwsdone§ & K% TEFF RGNSt

wat er $RIOH/ 816868 to the axis of articulation between the two
PCT/ US95/ 05242¢ .. o - 15- as determ ned by
the Karl Fischer et hod (Angew Chem, 48: 394- 396 (1937)). At

the end of 90 nminutk%-théd ﬂmﬂﬂﬂawwmrdkmgmﬁgh@daim 9 Duchagacherbaedwash,
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having a freeable tensioner set within it.

14.- A UNIT according to claim 13, characterised in
that the free ends of each one of the cables for moving the
crosspieces are connected by an intermediate traction

15 spring.

15.- A UNIT according to claim 9, characterised in
that the foldable door is connected to the "U" - shaped
beams by two pneumatic cylinders, mounted between the said
beams on the inner section of the door, as well as by

20 lateral cables which are affixed at their far end to the
end section of the door, passing through a roller or guide
mounted on the inner section of the said door, and which
are joined at their free ends to the adjacent "U" - beam.

16.- A UNIT according to claim 9, characterised in

25 that within the upper "C" - shaped groove of the
longitudinal beams of the frames there is affixed a
longitudinal rod forming the guide for the crosspieces of
the frames, the ends of the crosspieces of which are
finished at one end by a small leg or lug which rests upon

30 the said guide, while their opposite end is equipped with
a circular bearing that is mounted on the guide, these lugs
and bearings occupying alternating positions in consecutive
crosspieces.



15 I). TABLE |I. O L PRE-WETTED FI LTER Pressure

Psi Tenp [err]C El apsed Time Mn. Flux gpnmft[err] 20
25 30 0. 005 40 25

60 0. 008 60 25 90
0.012 20 30 20 120 0. 009
40

30

210 ; ] R o T N 40
0. 0158 VEHBCLES 40 270 0. 0195
WO 95/ 31516 PCT/ US95/ 05242

A unit composed of a door and ramp for the evacuation

of passengers from means of transport, comprising two
lateral beams "U" shaped in cross-section, (1) which are
set at the borders of the width of the evacuation exit; a
10 foldable door (2) with its axis of articulation at the top,
and opening outward; and a foldable ramp (3) subdivided
crosswise into two articulated frames (6 and 7), each of
which is comprised of two longitudinal beams (13-14) and
(15-16) connected by the axis of articulation (8) of the
15 frames and which may be held in the folded position within
the lateral "U" - shaped beams (1). The ramp (3) is
connected to the structure of the "U" - beams by suspension
cables (9), which are connected at their upper end to a
winch or manually activated mechanism, and is also
20 connected by a cable for folding (10) of constant length.
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- 16- Example Il - Water Prewetted Filter Exampl e | was T
repeated, using the water in prewetting the filter in place of oil. The
operating procedures and conditions were the sanme. The water filtrate

was clean 5 and free of oil. Table Il shows the results with the filter
prewetted by water. TABLE 11.1 WATER PRE- WETTED FI LTER

Pressure Psi Tenp [err]C El apsed Tine M n. Flux gpmft[err]
20 25 30 . 40

25 60
90 0.021
40 30
30 180
210 . 0.143

0. 0195 60
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(No Cells)

exanpl e was done to show that the invention can
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install ed operating procedures and conditflions werg¢jsimlar to
t he previldus exangplies; however, roomtenperature was used and pressure
was hel d 10 fpsi|| Al'so, no backwash was 10 performed in these runs. Table
Il showsiit he fil as a function of tinme. Again, the fijlltrate oil was
cl ean and br it gt i 4pn1mater as determ ned
by the Kanl Fi sichen pet hod. TABLE I'ljl. O L PRE-WETTED FI LTER
(NO CELLS)MY Pressure Psi Tenmp {err]C %Papsed Tijlje M n. Fl ux
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10 Room 60 0. 083 10

ROOM 90 0. 061 10 Room

120 0. 055 Eaui val ent s Those skilled in the art
will recognize, or be able to ascertain using no nore than routine
experinmentati on, many equi val ents to the specific enbodi nents of the

inven- 5 tion described specifically hereih. Such equivalents are
i ntended to be enconpassed in the scope of the clains.

CLAI M5 A nmet hod of separating a multiple phase liquid medi um
conprising liquid fossil fuel, an agueous phase and a bi ocat al yst,
conprising the steps: a) coqtacting the nediumwith a first filter,
sai d filter having begh|wetted by a wetting agent

121

14




mscible with liquid fossil fuel but inmscible wi th the aqueous

phase; whereby the |iquid fossil fuel passes through the filter,

t hus obtaining a filtrate of the liquid fossil fuel and a
retentate; and b) contacting the retentate with a second filter
wetted with a wetting agent miscible wthgthe aqueous phase but

i mm scible with the liquid fossil fuel; whereby the aqueous phase
passes through the filter, thereby obtaining a filtrate

of the aqueous phase and a final retentate. 2. A nethod of separating a
mul tiple phase Iiquid nmedj um QQNPr i si liquygd fogsil fuel, an aqueous
phase and a bi ocat al yst,\ conpri sing st epy: ) contacting
the mediumwith a first lter, said filitier NpYRNng been wetted by

but inmm scible
phase passes
t he aqueous
he retentate
mscible with
Afue-

a wetting agent

with the liquid fossi) fue\;
through the filter, XYhus gpi ai
phase and a retent
with a second filt
the Nligdid f
ous phase; wre




, thro gh the filter and obtaining a filtrate of the liquid

fossil fuel and a final retentate. 3. A nethod of Caim1l or 2 wherein
the wetting agent mscible with liquid fossil fuel isfselected from
t he group consisting of a liquid fossil fuel, an aliphatic
hydr ocarbon, an aromatic hydrocarbon or msxtures t her eof . 4. A
nmet hod of Caim3 wherein said wetting agent is a liquid fossil fuel.
S. A nmet hod of any one of Clains 1-4 wherein the wetting agent
m scible with the aquetogs—ptrase—i s—water. —A et trod gf—ary—gnme of d ai ns
1-5 wherein the nultipl{ ~phase |iquid nmedium conprising {liquid fossi
fuel, an aqueous phasejand a bi ocatal yst was obt g ned frjom a
bi odesul furi zati on procegss. 7. A nmethod of Claim®6 whereinl the |iquid
fossil fuel is a petroleum 8. A nethod of Addim6 wherein the
liquid fossil fuel is apetfol eumdistillate fragtion. o~
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9. A nmethod of Claim6 wherein the biocatal yst desul - furizes

organi ¢ sul fur conpounds. 10. A nethod of daim9 wherein the

bi ocatal yst is a m croor gani sm havi ng the sul fur degradati on charac-

teristics of Rhodococcus strain ATCC No. 53968, an enzynme or an active

cell fraction thereof. 6 -20 - 11. A

nmet hod of Claim 10 wherein the biocatalyst is Rhodococcus strain ATCC

No. 53968. 12. A nmethod of Claim 10 wherein the blocgialyst is an

enzynme or an active cell fraction. 13. A met hod of/d 10 wherein the

bi ocatal yst is recy- cl ed. 14. A method of d ai _ 2 wherein the

mxture is contacted with the two filters sequeAnt _‘ﬁ%%\\\iﬁ. A net hod
mrrienul siOnh or

of any one of Clains 1-14 wherein the m xture S
m cr oemnul si on. <
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16. A met hod of any one of Clainms 1-15 further conprising: c)

subjecting the filtrate to an anal yzer. 17. A nethod of Caim 16 wherein
t he anal yzer nmeasures pH. 18. A method of Caim 16 wherein the anal yzer
nmeasures the concentration of oxygen, heavy netals, or ions. 19. A
met hod of Cl aim 16 wherein the anal yzer asures sul fate ions.
WO 95/ 31516 CT/ US95/ 05242
-21- 21. A nmethod of Claim 19 wherein the liquid fossil fuel is a
petroleumdistillate fraction. 22. A nethod of Claim 21 wherein the
bi ocat al yst desul - furires organi ¢ sul fur conpounds.
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23. A nmethod of Caim 22 wherein the biocatalyst is a m cr oor gani sm

havi ng the sul fur degradati on charac- teristics of Rhodococcus strain
ATCC No. 53968, an enzyme or an active fraction thereof. 24. A

met hod of Cl aim 23 wherein the biocatal yst is Rhodococcus strain ATCC
No. 53968. 25. A nethod of Caim23 whergin the biocatalyst is an

enzynme or an active cell fraction. 26. A nethod of Claim23 wherein the
bi ocatal yst is recycl ed. 27. A nmethod of Claim 15 wherein the

m xture i s contacted with the two filters sequentially. 28. A net hod

of C aim 15 wherei
29. A nethod of sef

m cr oenul si on.
Zanpri si ng

ERe m xture is an enul - sion or

ﬁ ng an enul si on
Ry

petrol eum an aqued¥ghase and a b,igii: ' AL Y, from a
bi odesul f ur iRat progess, conpri{ ‘ S ¥/ contacting
t he emul si on-or g &> TR ¢ iBter, sdid filter
havi ng been wet t ofEgbyH padeT e e T osgli Igfluel passes
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WD 95/ 31516

-22- b)
wetted with water; whereby the agueous phase
filter, thus obtaining a

PCT/ US95/ 05243
contacting the retentate with a second filter

passes through the

filtrate of the aqueous phase and a

final retentate containing the biocatal yst; and c) the

final retentate is recycled. 30.
m cr oemul si on

st eps: a) contacting the emulsio r~{g Cr
first filter, said filter having beqﬂ)metted b
t he agueous phase passes through 8 e
filtrate of the aqueous phase and a
contacting the retentate with a second filfer
petrol eum whereby the fossil fuel

t hus obtaining a filtrate of the
retentate containing the biocatalyst;/?nd

ret ent at e. FIG, 15
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31. A nethod of controlling reaction conditions in a mul ti pl e phase

| iquid reaction conprising the steps: a) contacting effluent froma
reactor, wherein the effluent is a nultiple phase liquid nmedi um
com prising an aqueous phase with an aqueous phase

wetted filter; whereby one |liquid phase fféwnthe medi um passes
through the filter, thus obtaining a filtrate of the aqueous
phase; and b) subjecting the filtrate to an anal yzer. 32. A

met hod of Claim 31 wherein the effluent fromthe reactor is a

m cr oenul si on. WO 95/ 31516 PCT/ US95/ 05242 33. A

met hod of C aim 32 wherein the anal yzer neasures
of Claim 32 wherein the anal yzer neasures !
oxygen, heavy netals, or ions. 35. A nethod o
reaction is bi ocat al ytic. I

pH. 34. A net hod
t pé~-concentrati on of
¢l a2 32 wherej n the
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36. A nethod of Caim35 wherein the reaction is a liquid fossil fuel

bi odesul furi zati on process. 37. A nethod of Claim36 wherein the analyzer
nmeasur es sul fate ions. 38. A method of Caim37 further conprising
contacting the effluent with a filter wetted with a wetting

agent mscible with a liquid fossil fuel, but inmmsci- ble with the
aqueous phase, permtting the liquid fossil fuel to pass through the
filter and obtaining a filtrate of the liquid fossil fuel. 39. A

met hod of controlling reaction conditions in a mul tiple phase liquid
reaction conprising the steps: a) contacting effluent froma
reactor, wherein the effluent is a nultiple phase |liquid nmedi um
com prising an oil phase with an oil phase wetted

filter; whereby one liquid phase fromthe nmedi um passes t hrough
the filter, thus obtaining a filtrate of the oil phase; and

b) subjecting the filtrate to an anal yzer. WO 95/ 31516

-24- 40. A nethod of separating a nultiple phase |iquid nmedium
FIG. 17
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conprising a first liquid phase and a second |iquid phase ﬁ%rﬁd
t he steps: a) contacting the mediumwth a first filter, saJﬁ

filter having been wetted by a wetting agent m scible wi'th the
first liquid phase but inmm s- cible with the second |iquid phase;
wher eby t he first phase passes thR®ugh the filter, thus

obtaining a f||trate substantlally free of the second I|qU|d phase

5 ABSTRACT

A unit composed of a door and ramp for the evacuation
of passengers from means of transport, comprising two
lateral beams "U" shaped in cross-section, (1) which are
set at the borders of the width of the evacuation exit; a

10 foldable door (2) with its axis of articulation at the top,
and opening outward; and a foldable ramp (3) subdivided
crosswise into two articulated frames (6 and 7), each of
which is comprised of two longitudinal beams (13-14) and
(15-16) connected by the axis of articulation (8) of the

15 frames and which may be held in the folded position within
the lateral "U" - shaped beams (1). The ramp (3) is
connected to the structure of the "U" - beams by suspension
cables (9), which are connected at their upper end to a
winch or wmanually activated mechanism, and is also

20 connected by a cable for folding (10) of constant length.

FIGURE 4
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