METHOD FOR COVPRESSI NG GASEQUS FUEL FOR FUELLI NG VEH CLE AND DEVI CE FOR

| MPLEMENTATI ON THEREOF This present invention relates to a preparation of
natural gas for its further transfer under pressure to a fuel tank of a
vehicle, e.g., autonobile, and may be used for providing individual

gas-filling devices operated froma residential natural gas distribution
network. Presently, there are used in this field gas-filling nultistage
conpressors 10 with both nechanical and hydraulic drives.  which provide the
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15 a compressor resulted in the development of compressors with hydraulic
drives having some advantages over the compressors with mechanical
drives.
It is known in the art a method for multistage compressing gas
according to US patent No. 5,863,186, wherein multistage gas compressing
20 in series-connected compressing vessels of a compressor is performed by
under-pressure supply of a hydraulic fluid thereinto, said hydraulic fluid being
separated from the compressed gas by pistons moving in the vessels during
operating cycles of the compressor. This method has found its application in
gas-filling devices of ECOFUELER, including individual gas-filling appliances
25 of HRA type (Home Refueling Appliance), operated from a residential low
pressure gas network and from a standard residential electrical network

(www.eco-fueler.com). The disadvantage of gas-filling devices operated

according to this method is their high price limiting the broad use thereof in a
private sector. The reason has to do with the need for high-technology

30  constructional elements, mainly for precision hydraulic compressing vessels.
It is known in the art a method for hydraulic compression of gas for

fueling a motor vehicle from mobile gas-filling appliances without a dividing



It is known in the art a method for hydraulic conpression of gas for fueling a
not or vehicle fromnobile gas-filling appliances without a dividing piston
between the gas and fluid (RU patent No. 2 128 803). The inplenentation of the
met hod described in this patent provides the use of gas mainlines with gas
pressure of 2.5 MPa (25 bar) and this nethod includes gas supply under said
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power (industrial electrical network). Moreover, because the above-

mentioned condition provided by this method, when upon the termination of a

30 compression cycle in a compressing vessel, a certain volume of compressed

gas is left in its upper part, the effective volume of the further filling of a

working vessel decreases due to significant volume expansion of this left



10 costs of hardware, whereas the second variant cannot be used as an
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disadvantages(s), or at least provide the public with a useful choice.
The object of the present invention is to provide individual vehicle
15 fueling from a residential low-pressure gas network using an individual gas-
filling device cost-affordable for an average consumer.

This object is achieved by a method for compressing gas for fueling
vehicles by alternate transfer of gas into two vertically arranged compressing
vessels, its compression and forcing into high-pressure vessels by filling the

20  compressing vessels with working fluid under pressure by means of a
hydraulic drive. A novelty of this method lies in that, according to the present
invention, each cycle of gas compressing and its forcing out of the
compressing vessels is performed until these vessels are fully filled with the
working fluid contained in the compressing vessels and alternately forced out

25 of one compressing vessel into the other in response to a signal sent by a
fluid-level sensor capable of detecting the full filling of the corresponding
compressing vessel. To increase the efficiency of the method, i.e. to reduce
the time required to fuel a motor vehicle, there may be provided the increase
in gas pressure by its preliminary compression at the inlet of the compressing

30 vessels. To reduce the time for fueling a vehicle, the device may be provided
with an additional accumulating vessel, to which the fuel tank of the vehicle is

connected during the fuelling.



Exanmple 1 of the inplenmentation of the nethod One conpressing vessel
(standard hi gh-pressure netal cylinder, 50 |I capacity) is fully filled with
gas froma source with the pressure of 2.0 KPa (about 200 nm H20) in a suction
mode by punping working fluid fromit intqg the other vessel. Alternate punping
of the working fluid fromone vessel to the other results in full displacenment

of gas into the fuﬁx#gﬂgﬁgfﬂ?e i@&ﬁ;rﬁ%@ rpéﬁthbQ%dJm ng a hydraulic drive
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connected toythe7aegignul ati ng vessel may be carried out within 5 m nutes by
hydraul i ¢ di spl acenent of the gas fromthis vessel.

Example 2 of the implementation of the method

To increase the operating efficiency of the gas-filling device according

to the present invention there is used a precompressor that increases the

15  pressure of the gas supplied from a residential network up to 2 bar at the inlet
of the compressing vessel being filled. In this case, the time required to

obtain the same amount of compressed gas reduces by half.

Example 3 of the implementation of the method

20 To enhance the convenience of the gas-filling device according to the
present invention, there may be used an accumulating vessel, for example, a
50 | vessel, which may be previously filled (in the absence of a vehicle) with
gas compressed up to 200 bar. In this case, the filing of the vehicle
connected to the accumulating vessel may be carried out within 5 minutes by

25 hydraulic displacement of the gas from this vessel.

The examples of the implementation of the method may be illustrated
by embodiments of the gas-filling device according to the present invention
(Fig 1-4) shown in drawings, in which:
30 Fig. 1 shows the gas-filling device according to the present invention
provided with a precompressor and compressing vessels, each having one

outlet (one neck);



The exanples of the inplenmentation of the nmethod may be illustrated by

enbodi nents of the gas-filling device according to the present invention (Fig
1-4) shown in drawings, in which: 30Fig. 1 shows the gas-filling device
according to the present invention provided with a preconpressor and
conpressing vessels, each having one outlet (one neck); Fig. 2 shows the
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provi ded with acdpaphe pr astevtirey hilinst 16Vel dirtble M@wking fluid used for the gas filling
device shown in Fig. 2.
10 The gas-filling device illustrated in Fig. 1 comprises two compressing
vessels (1) and (2), in the necks of which there are mounted shut-off devices
(3) integrated with fluid-level sensors (4) capable of detecting the full filling of
the compressing vessels (1) and (2) with working fluid. A hydraulic pump (5)
with an electric drive (6) is provided with a high-pressure line (7) and low-
15  pressure line (8), which are connected with the compressing vessels (1) and
(2) through four shut-off electromagnetic valves (9), (10), (11), and (12) and
tubes (13) and (14) inside the compressing vessels (1) and (2), and are
connected with each other by means of a bypass valve (15). Working spaces
of each compressing vessel (1) and (2) through the shut-off devices (3) and
20  opposite connected one-way valves (16 — 17) and (18 — 19) from one side
are connected through valves (16) and (18) to an inlet pipeline (20) for gas
supply into compressing vessels (1) and (2), and from the other side they are
connected through valves (17) and (19) with an outlet pipeline (21) for
pumping the gas into the fuel tank of a vehicle (22) through a connector (23).
25  An electric contact manometer (24), the output of which is connected to the
input of an electronic control unit (25) is mounted on the outlet pipeline. The
input of the electronic control unit (25) is connected also to outputs of the
fluid-level sensors (4), its outputs being connected to four electromagnetic
valves (9 — 12), the electric drive (6), and a pre-compressor (26), which is
30 connected to a residential low-pressure gas line (28) through a filter-drier
(27). In the initial condition, one of the compressing vessels (1) or (2) is filled

with gas (29), and the other is fully filled with working fluid (30), a small



15 pressure line (8), which are connected with the conpressing vessels (1)
and (2) through four shut-off electromagnetic valves (9), (10), (11), and (12)
and tubes (13) and (14) inside the conpressing vessels (1) and (2), and are
connected with each other by nmeans of a bypass val ve (15). Wrking spaces of
each conpressing vessel (1) and (2) through the shut-off devices (3) and 20
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vessel (31) andagudliald) 4 yheckglsDsOhaeds hibh oflcDARTotal e ) Such
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device shown in Fig. 1, which is provided with compressing vessels (1) and
(2), each of which having one neck in the upper part thereof. This shut-off
device (3) has an inlet gas channel (38), an outlet gas channel (39), and a
tube (40) connected by a T-shaped channel (41) with a high-pressure
25  hydraulic line (7) and low-pressure hydraulic line (8) by electromagnetic
valves (9 — 12). Between the outer wall of the tube (40) and a body (42) of
the shut-off device (3) made of non-magnetic material there is a circular
clearance (43), which is common for the inlet and outlet gas channels (38)
and (39). In the outlet gas channel (39) there is a valve comprising of a
30 movable closing element (44) provided with a magnetic insert (45) and a seat
(46) in a fitting (47). A fluid-level sensor (4) capable of detecting the full filling

of a compressing vessel with working fluid (30) placed at the outer side of the



20The shut-off device (3) (Fig. 3) is intended to be used in the gas-filling
device shown in Fig. 1, which is provided with conpressing vessels (1) and
(2), each of which having one neck in the upper part thereof. This shut-off
device (3) has an inlet gas channel (38), 7-an outlet gas channel (39), and a
tube (40) connected by a T-shaped channel (41) with a high-pressure hydraulic
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as follows. In the initial condition show in Fig conpressi ng vessel
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el ectronic contr uni t runs an operating
15 program, is activated, as a result of which the pre-compressor (26) and the
electric drive (6) of the hydraulic pump (5) are simultaneously switched on |
and the electromagnetic valves (9 — 12) are brought into a condition wherein
the compressing vessel (1) is connected, through the open valve (9), to the
high-pressure line (7), and the compressing vessel (2), through the open
20  valve (12), is connected to the low-pressure line (8). During the operation of
the hydraulic pump (5), the working fluid from the compressing vessel (2)
through the tube (14), T-shaped channel (41) of the shut-off device (3) (Fig.
3), the open electromagnetic valve (12), the low-pressure line (8), the
hydraulic pump (5), the high-pressure line (7), the open electromagnetic
25 valve (9), and the tube (13) is pumped into the compressing vessel (1), from
which the gas through a circular clearance (43) of the shut-off device (3), a
clearance between the movable closing element (44) and walls of the outlet
gas channel (39) of the shut-off device (3) (Fig. 3), through the outlet pipeline
(21), and the connector (23) is displaced into the fuel tank of the vehicle (22).
30 This process is accompanied by filling a vacated volume of the compressing
vessel (2) with the gas coming from the compressor (28) through the gas-

supply inlet pipeline (20) through the one-way valve (18) into the inlet gas



15 program is activated, as a result of which the pre-conpressor (26) and the
electric drive (6) of the hydraulic punp (5) are sinmultaneously switched on ,
and the el ectromagnetic valves (9 - 12) are brought into a condition wherein

t he conpressing vessel (1) is connected, tghrough the open valve (9), to the

hi gh-pressure line (7). and the conpressing vessel (2), through the open 20

valve (12): 15 eRmBEIs diind BRuLOMRIESSSY Fid 1 HeoREd DU AA, i @BET al | on of

t he hydraulic punp ) he mor € conpressing vesse
t hrough the tubkag nafa)cheortrmaw@de@@mhfée qlasng @emenke(4dhraicbeemeat mowes 3) ( Fig.

3), the open el g@g@ﬁaﬂ%é fowdt iitlohnd. &Bg% BWtErt§§$r85$o}'t|o'ﬁe {8)seqt he

hydraul i ¢ punp pr ssure en el ectromagneti c val ve
(9), and the tup®)@Eide valvepumﬁ@dflttlm@ ¥ 1)h8inndiapeessy, rtgevmeltlc(r]sert f45pm whi ch

the gas thr ough cuI | earan h hut , a

cl earance bet wee% %1(5 b‘?f tﬂ%l@ qf%é’gfe?gnﬁg t(Ji %4?18 Cogﬁjv\é?slq@g %gsteiz?)(but | et gas

channel (39) of salbesemlsur( serhds desigca t©31)1e(§|bgtror3c) cohinoloulgh (29)einoorideetto pi pel i ne
k .of the.vehicle

(21), and the cgnnect 3),.is displaced into a

(32). 50 This proREednr YRk Rakidl S5VPrelnfee 45 Wik s S BinA Rt e

cgrrpr essi ng ?/eseailxee( ®) amt(inz tdre cgmdcaxm mﬁ vialhes (1 learedmy le%@rﬁelr(seaﬁhnd hr oEgh

t he gas-supply et in ou t val ve o the
inlet gas chan I“@@%}gpg' dtﬁgj( %ﬂ‘ E‘Ff C%BQIFE‘% ((%)E cp?f@re%ﬂng g?ﬁﬁ%e ﬁi‘ wor ki ng
fluid (30) has pegaehesiehize thovemprEgRgafest&ies! T F@c@é@ﬁﬁfﬁrmﬁé‘ﬂﬁe ga&i d

el ement noves u&\t/\g/ard fromthe | ower position and closes by its tapered

portion, the set® C4bPf B ¢ oasive vese ke NG of Hipg W?)Conﬁ?rﬁﬁ?'@%ﬁé%i%l y, the

magnetic insert ({(4gih hRayas it hemmdre Be bRRedd WedciRMehb RN Fpetitidn @F the
conpr essi ng vessel (1 said sensor sends a signal to the electronic control

unit (25) in orewies of thegrgisplaremaptiphaes &9 %W PHNBING FTaBENSEKREALIT | n whi ch
the el ec”omgn?éd ‘Feé(ﬁ’té‘(r?éra(j%)al r(aés’u)r "iﬂcfre%e%q o p‘iﬁb‘ﬁn&‘éiﬁetﬁllhﬁglo) and

(11) are opened t he wor ki ng romthe conpl etel
conpr essi nglsz/estst@l fuellganﬁmﬁé@ﬁ Mghltﬂé éai eﬂ'h@ @@%@Fﬁpmtﬁglmlet/é@§me (2N).is The

process of forciagydhg tﬂﬁ‘ﬁmeaﬁnﬁg 1@8%@%&%*&%%&%&%%&?& ﬂ%se)'ncéztb qu%?d of

filling the conpressing vess as is siml ocess
descri bed abovepreReyet liasi mﬁmfeacyediasthﬁ ottidt!pipeiineli (8 b), dloe maronwhtergas) (29) and

PTPLOS, 1 e HOK £956hiththe GREbTEBNIG (R B30T BFPRMA AT oot I
pressure in thefladdévet spnguel( i4hef (tB&)Comprmmg essdl Py arganwitbfthe herleh@ctri c
contact TATaN=tGha G bl 349 bR U R RS BRE e A T
unit (25) and tbg#rati@nof mepgmsfaln@ déviee § Inuthd-ihigsiedonsltion o prelphyeddfo thdn
conpr essi ng Ves%%'ne%‘?illir?gr C)gc%g. with the working
When the claimed method is implemented by means of the above-
described device with the hydraulic pump (5) with delivery of 10 I/min and the
25 pre-compressor (26) with delivery of 40 I/min, the filling of a 50-liter fuel tank
of the vehicle up to the pressure of 200 bar is carried out over a period of 5 —
5.5 hours duration, which allows the vehicle to be re-fuelled, for example, at
night. This time depends mainly upon the pre-compressor delivery.
The embodiment of the gas-filling device according to the method of
30 invention allows the reduction of time required for complete filling of a fuel
tank of a vehicle even with the pre-compressor excluded from the gas-filling

system. This may be provided by incorporating an accumulating vessel into



20 fluid (30), the electronic control unit (25) issues a command to stop the

operation of the gas-filling device - in the initial condition prepared to

begin the next filling cycle. When the clainmed nethod is inplenented by
means of the above-described device with the hydraulic punp (5) with delivery
of 10 Umn and the pre-conpressor (26) with delivery of 40 I/mn, the filling

of a 50-lTiter fyglg ésafﬂ%goée\)ﬁéé%nff%ﬁdﬂ%‘:th\é%ﬁﬁbrtr'i't%tF?é %ﬁﬁ@&?a@‘épﬁmd% ic! S

carried out over a period ours duration ows the vehicle
to be re-fuel | esysté¢rps ottheraklone-dgscrifieghdevicEhBslow the O@QF%IQGSDf raidrfleyicapon t he

pY €- CONpI €SSO g§46r|\688¥n aﬁ*‘b‘?ﬁ&ﬂ%gh HérecPﬁ ﬁgﬂﬁ) %isialnidgﬂj iY\idgl% @egording to

the nmethod of 30 1 nvention ime required for conplete
filling of a fublo patdt onécka atethiecerd eaen tvwetdmftdne ysed- apepmessssingeaicd uded from

the gas-fill 1 ng be, provided by incorporating an accunul ating
S g e B ece

vessel into "~ introducing the former into the unified
gas and hydraul I C syshiemmbobiinidre odtievgasiitibuy ddeck dettzepeeseBteinomnttd*rrega&eraU on
of said device is dQy cribed in [essure standard

o oo i OF o GREwE et R RER e harttie he 89 Ta 5B

conpr essi ng andcaedted fat thegupres Sricks OFitige vagsels and thé wamherﬁMhmt of the
gas-filling device O&‘Qt B{S % esent i n ention, gas and hydraulic main pipelines
are separated: CHEEGIED e O¥ERBFFlT ?'éeof:onnect ed to the upper necks of the
vessel s andj¢ he hydriaudidvicdrdmehteBasifsilow@nnected to the | ower necks thereof.
10The devi ce operates as foll ows In the initial condition as and
working fluid are dF‘etQErif"t'ﬁlnCQ'Wét'%‘otQ@S%W@@%%HU'Q%§9¢@S?@)'”dhﬁgqoﬂj simlar

to the initial ggngickting d8sasi(Pednd rzatmnaﬂ {ostheCibiad tomiiorofieddrige s hod

descri bed above, the conpressi n vessel being filled with gas (29) (with a
smal | anmount of hﬁdﬁﬁﬁéﬁ@})(}qlrﬂﬁ@ﬁ quhqe meth scrlbed above, the compressmg vessel

(1) being filled with gas (29) (with a small amount of working fluid in its lower
15 part), and the compressing vessel (2) being filled with working fluid (30). In
the accumulating vessel (31) there is also a certain amount of working fluid
that is necessary to compensate possible manufacturer’s tolerance for actual
volume of gas cylinders.
The operation of the gas-filling device is carried out in two stages: the
20  stage of filling the accumulating vessel (31) and the stage of transfer of
accumulated compressed gas from the accumulating vessel (31) into the fuel
tank of the vehicle (22).
The filling of the accumulating vessel (31) (the first stage of the
process) is carried out in the following sequence. When starting the gas-filling
25  device, the electronic control unit (25), which runs an operating program, is
activated, the electrical drive (6) of the hydraulic pump (5) switches on and
the electromagnetic valve (35) opens simultaneously, the electromagnetic
valves (9 — 12) are brought to the condition wherein the compressing vessel
(1) is connected to the high-pressure line (7) through the opened valve (9),
30 and the compressing vessel (2) is connected to the low-pressure line (8)
through the opened valve (12). During the operation of the hydraulic pump

(5), the working fluid (30) from the lower neck of the compressing vessel (2)



15 part), and the conpressing vessel (2) being filled with working fluid (30).
In the accunul ating vessel (31) there is also a certain anount of working
fluid that is necessary to conpensate possible manufacturer's tolerance for
actual volunme of gas cylinders. The operafjon of the gas-filling device is
carried out in two stages: the 20 stage of filling the accumul ati ng vessel

(31) and the stg.g(g]lgcﬁ terw%l){ﬁf q?gq.g E%g?%nmee@emeg%réne%énﬁ@

accunul ating ves (31) into th the vehicle
filling of the exctheuhighipnessuesdes (()31he epmefactrgmagm%t@evaive (%eapddh@ss) is

carried out in Fo%{r%}:k %‘P"trﬁ‘eg {:g@?%%mﬁn‘a %e\é@&”g%tué‘ h@%dtuﬂt‘% %San'ndrEéélﬁ%deV' ce,

the el ectronic con Flins ' an "o rating progra
activated, the ed¢sset (1) (:ﬁibmdlmlmtr(eGgaSJtZGI hlm’ohghlﬂ%buﬂ;etmmh@ﬁmels(ﬁel dhes on and

t he el ect 5 t
vafviseﬁgr?”’51‘%)“8%?%“%?@%%%%; (RO Y bR oS WBLESE LETRHER e
(1) is connect edad oharinel (BYhofihe shutraf deviee (3) (Fihdouipe drieewapealed (VAL ve (9),

30 and th 2 8
hrouah e onoEh AR RBInER | R SRRASE Say e rarCEIRR TR R s 5).
tEe WOLki Rg fl urrhis(pB@esfsr@)atctdmdrmeeby ﬂmﬁgaafaclbi@e\mméeﬁﬁen%nvmé§§hg(2) 10
throu t he open valv ssur.e | e the n rau

(5 he i ghy preseli® Wifikne g% CRUTRL ERTo e MORET S 855 ANANEORS and | he

| k of thf@om?gwm hefid ¢k thatworkif |
(1) from whi ch the gas “@“’i‘*ﬁ'?ﬁ‘qghe‘ﬁ h%a'%iﬂ@e’[mgas‘”?hﬁ%rn'e? REEPUFARLNG vesse

cl earance bet we&fch thﬁ)‘%(ﬁf 8deg BEiNs g abHeriPSipa Zlenai (4 P%‘d(ﬂ’em?ﬂi IHut | et gas
channel (39) of dl"sBI%cééi‘ gwaifd‘s M iiG8oW8) pbsitich afd cidsBE HINE- WpKretBpHeok 17) . and

the outlet pi pel [ ne | aced into the accunul ati ng vessel (31). This
process is accoff§ dyofithe IV? Q “&t%f!@%d@)ol%ﬁ@ §aME g dhp M2geeie vessel

(2) wth the gaﬁ']sér‘?rlhé‘)gllefa(/&"tﬁ&%éa‘)&tl%%ﬁ%fe%egéénsgr g b?@negé’tﬁ?’ﬁpréé’suﬁ@rough t he

open el ectronagnetic va he worki ng f has reathed the
| ower edge bof tVI@SS@b\((b)bIV@Im §§h¢|fg agbigneinto {he4 electanig @Jr@r@b@lpwpg @ps 0 aced

(36 of the val GErRETREIRiCRofHior R5EReole In HRELAL JRABALRE T2 |
(45) | eaves t hevdv%(&)fan'dhéZ)fahrBlGijIedvelhd fenegaves( d)) end t(ﬁb) awawpee%an@
the working fluid from the fully filled compressing vessel (1) starts filling the
compressing vessel (2). The process of displacement of the gas from the
20  compressing vessel (2) and of filling the compressing vessel (1) is similar to
the process described above. The repetition of gas filling-displacement and
fluid pumping cycles results in gradual increase of gas pressure in the outlet
pipeline (21) (filling the accumulating vessel (31)). The pressure in the outlet
pipeline (21) is monitored by means of the electric contact manometer (24).
25 Once a target pressure in the outlet pipeline (21) has been reached, the
manometer (24) sends a signal to the electronic control unit (25), and then,
on response of the fluid-level sensor (4) of the compressing vessel (2) full
with the working fluid, the electronic control unit (25) issues a command to
stop the operation of the gas-filling device - in the initial condition prepared to
30  begin the filling of the fuel tank of the vehicle (22).
The transfer of accumulated compress gas from the accumulating

vessel (31) into the fuel tank of the vehicle (22) (the second stage of the



15 vessel (1), which sends a signal to the electronic control device (25) to
change the hydraulic flowinto a reverse node, in which the el ectromagnetic
valves (9) and (12) are closed, and the valves (10) and (11) are opened and
the working fluid fromthe fully filled coppressing vessel (1) starts filling
the conpressing vessel (2). The process of displacenment of the gas fromthe 20

conpr essi ng vesggl. Qﬁ'orﬁfedfd on'tR chAfetiBAB ﬁ]%ifh?&fa?{ﬁéﬁﬁg ld (52 imlar to

e
the process descri ove. repetition of ga i ng-di spl ace nt and
fluid punpi ng cthcdugh t’r@smrtn@Cion (Z¥)alguthe dasometadieg ofesgels(3pr &y Agtivating @ he out | et

pi pet e (21) (i bRerHS: ARCUTM AL Do epeRflod ShbreiBE SRR (e

outl et pipeline I°’s” noni means o ri'c contact manoneter
(24). Once a tavaget opthesmonectpin( ZSheomﬂcheg the pélet prpe(rzewzmastrtee‘eal teglached, the

24 d then,
e o 250 SRSRRFY B2k b AP SRt e 85 1o
wth tﬂe wor ki nof fHeuhytJrammepeﬂnfac(BD @nidcsettng thal elestromag@dgtici sajmm%dbmrand to

t t t t
b epar ed o 30bRENIFT REVFITH T agter RE TR R rde R U M e kardtEss)e " e
tL anfsf elr of ﬁccmleamdﬂ;oo@r @%mgﬁ@lnfgrmﬁséh@wcwm@hlr@bmltﬁglnvm?tiﬁie @aé_) into
the fuel tank o vehi c t rocess) is
per f or med upon {rﬂ@ @Sn?@é'm“%{'%gf‘)eisggpﬁi‘gl's ?%\'EYk 0(5?‘%3?5‘80 \;ré?ﬁ%efléa'(ﬂg??%?%r z)ugh t he

connector (23) t/éh@IBQZE)C@pJEBJPe%bbﬁQe vegeeiuid-Blel Bahsae (4)VattheGcaurhulating'g program
at the electronic control unit wherein the el ectromagnetic val ve of the

connector (23) ¥RFSREGH) Aignakng Qfdb?éPmBI%%f”i”h%OEti‘f)'atM AhBefNeRtHtST 1 he

vehicle (22) 'Sré%%ﬁ'@&jo’f’\‘tﬁehfléltlﬂék}etl %@ﬁ@&544y o itRé tdcBmbiREnghBsddIi @1 drhyve (6) of
the hydraulic pﬁ;% and setting the el ectromagnetic val ves |nto t he

position provid awIWestFea:ﬁs?f avitehrediinte ueIersigmee in We) ther warkingdlWdnpr essi ng
vessel (2) int orarhethe%uwufa&.'(ng%e%gés(%h? (ShohamBi8 FESpedind Daiodi e gas

fromthe accumul ati ng vesse forced Into the tank of the 10
vehi cl e (22)5 up(oTheyptmseobiher a@cumuﬁtmgl \saﬁéel gdnyecated)fraph theavosde@inul at i ng

vessel (31) 5'gﬂﬂh@?Heﬁ{fi(llé(ﬁ‘ﬁntﬁ%’@ér‘?&u % \M‘ﬁc?n @rPrEQa‘%t uﬂ[:l%re% hidh torb i groment - of

the response of enso accumu vessel (31).
t he hydraul i c sipstherdrain tebe (8)edhe rsystem swmesdortbdmltlalmomition prépredr ki ng

fluid fromthe lhﬁﬂ,% £ ne r i ng
vessel 15 (2). %Eg VO rﬁ%ﬂ%f%ﬁi%@%%né@% da?eSrS% % g éa%q'fﬁ vatggﬁg% t?ﬁ%m t he
working fluid i of mleemhidlé sz hastbeeeaxqmrmetﬂty fglasl uthu thla wwkmgq@esﬁurﬂmﬂer a high
pressure in ( &ﬁ]gl n t so c} |Thlg system SiNI ﬁ\? 4 hle |Vré| té'?g )condi tion
prepared fof fu? I| M-gliRR 3% gAT ISP Y e%cﬂé'[“ #4ing vessel (dle “when t he
fuel tank of ththevalbitat eohfa2) maasmeeen24pseiddt £ksignbi {ol e algctiomid bentwdr ki ng
pressure of unit (25), from which a signal to close the electromagnetic valve in the
connector (23) is sent. The filling of the accumulating vessel (31) with the
working fluid (30) continues but the gas, through the drain tube (32) and
25 through the bypass valve (33) opened by gas pressure, enters not the fuel
tank of the vehicle (22) but the compressing vessel (2) up to the moment of
full filling of the accumulating vessel (31) with the working fluid, response of
the fluid-level sensor (4) and full forcing the gas out of the accumulating
vessel (31) into the compressing vessel (2). Upon the response of the fluid-
30 level sensor (4) signaling of full filling of the accumulating vessel (31), the
hydraulic system, by the signal from the electronic control unit (25), is

brought into the condition of returning the working fluid from the accumulating



20 200 bar, and sone non-displaced gas is left in the accumul ati ng vessel
(31), the electric contact manoneter (24) sends a signal to the electronic
control unit (25), fromwhich a signal to close the el ectromagnetic valve in
t he connector (23) is sent. The filling of,the accunul ating vessel (31) with
the working fluid (30) continues but the gas, through the drain tube (32) and
through the byp?és% Vadty futd B2 cORSREYnEYe SR8 (BT £ Plifon F1Efsss Rt 4o fuel tank
of the vehicle )e @Y éue conpresspggevesg‘gl G ﬁ? Sm)rr%nt %f full
filling of the ﬁi@canwmtatlng vegeseldB 1) thrgughi thia quti@t m@elmawgﬂmtnaﬁyat@“gp@nse of
the fluid-|evel ang,f r 'ﬁ%ﬁ' t | ati ng
vessel (31) in b%ﬁﬁgto[%c( 1l|qreeSS| r%gclébgglfs)'g pq%%%& ILasgon gmb%g@%ﬁggwﬁ@%yﬁi fluid-
30 | evel sensorve{ss)el @mnal ing of full filling of the accunul ating vessel (31),

t he hydraullc syst ignal  fr el eg , tr (25), is
br ought i nto the cgmael ?%Bﬁn&g?ﬁr%tﬁ'ﬁm ngfl%%%t O|fk % 8% Hll"igo;&F %e tﬁe
accunmul ati ng lnplessethti¢rBbd) thenmhethiodeof drovgnties willogs mséz\hce{ o) befplreparedm ch the

gas is forced ipto,the accunulating vesse 3 throuhthe oulet i peline
(21). The syste{‘]ﬁri Ja%r f ﬁ'i 9%t 8 v t%@'ckemv‘f't}”'al no‘iampé% P W2 gi n

filling the accamuna,tléatm@ wgselgB 1Y Ih rate of fillihh eheafuel iaaaiin mn‘s césethp%nagrbodl ment
atl o nvention

of the gas-fillin f or the Ienen of th net hod

2l one The tevi et B hidauRteims dsiery agtd Shidinaymsy bs WATTRES Wit hi gol'y
conpressed gas &t muRGCHEBEs8AlyfEr NaSgieplatarhent achmerg?etseaéa‘unfulétédw the fuel
tank in this case depends upon the hydraulic punp deliver and said filling

may be perfor neffeViCHMNIAING Ve8sR! IAESHACHIR BESReEdSHaT §f \‘h@rfﬁ?h fenk @ndpgh@icenent ~ of

the gas accunul g¢@ghdifidghrsasiqamul ating vessel irrespective pressure ratios of
the fuel tank and the accunmul ating vessel (31) The net hod of invention

together with the effofatast of dfveptien Q%Q:&“er Witmdh%@mb@é'%’ﬂté\ﬁé theedagut onormus
(individual) fugfihdgeRée 8d0d fﬁ@teﬁltéﬁﬁﬁﬁ éqwidqllét%.l fﬁflmbdcﬂ‘ £ L&ntiefior the

owner. The present” i nvention thus provides possi'bility of ue ing vehicles
froma sourt® of Mode prosysnicat fRisteuswherel The pressaarpyantion elbiigeprovides nat ur al

gas or biomet hch?ssuB?MY %?ﬂféﬁn%(/elglclggsfrofrd é's'o[]&e%?'léw ch{L%uFeogﬁeroﬂgtqunf pf whi ch

is based on the use o ion conp nts w use o expensi ve
preci si on el emeexanple, residential natural gas or blomethane by means of a gas-filling

unit, the construction of which is based on the use of mass production
components without the use of expensive precision elements.

20 Unless the context clearly requires otherwise, throughout the
description and the claims, the words “comprise”, “comprising”, and the like,
are to be construed in an inclusive sense as opposed to an exclusive or

exhaustive sense, that is to say, in the sense of “including, but not limited to”.



20Unl ess the context clearly requires otherw se, throughout the description
and the clains, the words "conprise", "conprising", and the like, are to be
construed in an inclusive sense as opposed to an excl usive or exhaustive
sense, that is to say, in the sense of "ipgluding, but not limted to". 13
CLAI M5 1. A nethod for conpressing a gaseous fuel for fueling a vehicle
by alternate gas supply into two verticgj hypgrranged conpressing vessels with
further conpression of gas and forcing It out into the fuel tank of the
vehicle by alternately filling the conpressing vessels with working fluid

under pressure characi gflzeg fdaﬂcérﬁafesgﬁg% gé(é?%o%sqpelg@? f{;&fn eg vgﬂitclef Bgm the
conpressing vessels'is carried out untif conpletely f1l1Ting said vessels with
wor ki ng flui d celtdragteeghs sughe indonwo esstiaagy vessged campredstngr vesselsywittunped
10f rom one conp i n el i.nt p er. .- mé- AN evice for
fueling a vehi cfuzt%\%l} F%‘“é‘%g‘g@&&gag t?(tg %8%%'.5 gtljtn'atot iy fg@%ﬁ@gi%hggve\?&ga S
connect ed throuph ateenately filihy etbet corapgasingetegsels, withi diotkivey dlupresier ng
vessel s conmuni catin ith each aother b as and hydraul i i pelin a
nydraul i o pump BRESUR SNREENEeE R gt AR Y% Findehy st PO BPBbiThe bei ng
connect ed to theop@ssingivespelans chitiedgas uptipedmpletaderinigy Bakvekdiswitih a
vehi cl e fueling connectqr, characterized in.that each coppressing vessel is
brovided wi th aYSHITE fifl COBIRGS e §TIPEerSIig Hessel 8ol pelehs BHEEF Y and
mounted in an UpBRlonReRPEsHREeREl hitethe@myressi ng vessel s, the gas-filling
devi ce being confiqyred to_Provide the conplete fLIIin%
. A gas-filling device for fueling a vehicle with a gaseous fuel
comprising two compressing vessels connected through one-way valves to a
gas network, said two compressing vessels communicating with each other
by gas and hydraulic pipelines, a hydraulic pump and an electric control unit,
15 the hydraulic pipeline being connected to the hydraulic pump, the gas
pipeline being provided with a vehicle fueling connector, characterized in that
each compressing vessel is provided with a shut-off device integrated with a
fluid-level sensor and mounted in an upper neck of each of the compressing
vessels, the gas-filling device being configured to provide the complete filling
20  of said vessels with working fluid and to alternately pump working fluid from
one of the comprising vessels into the other.
3. The gas-filling device according to claim 2, characterized in that the
shut-off device is provided with a movable closing element having a magnetic
insert and placed in an outlet gas channel of the shut-off device, the body of
25  which is made of non-magnetic material, and the movable closing element
being placed with a circular clearance between it and walls of the outlet gas
channel.
4. The gas-filling device according to claims 2 or 3, characterized in that
the gas-filling device is provided with an accumulating vessel connected to
30 the gas and hydraulic pipelines of the compressing vessels and has a shut-
off device, which is connected by a drain tube and a bypass valve to the

shut-off device of one of the compressing vessels.



20 of said vessels with working fluid and to alternately punp working fluid
fromone of the conprising vessels into the other. 3. The gas-filling
device according to claim 2, characterized in that the shut-off device is
provided with a novabl e closing el ement haying a nmagnetic insert and placed in
an outl et gas channel of the shut-off device, the body of which is nmade of
non-magnetic mater '%lThe%chEB%CE’@’G 't% ché @S1 nShé‘rb@t@ﬁf@d Reh h@'g%%%n‘{"‘ th a
circular clearance between it an t'he outl et gas channel 4. The
gas-filling deviourgssiog desspls f@rcmdrratozthaacwmullatammwsaei el of whichdbe t he
gas-fi111ng devieg faBh Qs dRHnihd @lind 8 1R LaLERs ¥GREE I ABnGG!Ef L0 30 the
gas and hydraul 1 ¢ pi pelrres he conp essing vessel s an as a shutoff

devi ce, which |untdMmmmmimga/edsehmcmmplet%nidleai vothpaskingdlwice t o t he shut-of f

Claim 1. chatact er 1Galt M PriEoAE Tng i s acdi4, SHomEELPed OB Con”s 10

t he accunul at i ngothethis edlompoessirad vmwan@eheaaccummlanr@vgml ce inreglet Wigh f uel i ng

of the vehicle js forced into i the accu ti,ng vessel is
Compl et el y {111 M RPFR. JBPR: Agt #Fura e LB s bl PRietTh Bt o8 accor di ng
to claim2 or 4pipelrassagidehe I®ekringckBéingebinddiel anphesungpipensel s and the
accunul ati ng vessel are nmade with two necks, upper and | ower, the upper necks
bei ng connected to the gas pipelines and the | ower necks being connected to

t he hydraul i¢ pipeline.



