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In order to solve the above-mentioned problems, many technical solutions
30 have been proposed, and typical examples of them are Chinese patent
application Nos.CN1173851A, CN1429726A, CN1483621A and Chinese patent
No. CN2585799Y, as well as United States patent Nos. US4018410A,
US4630961A, US4841871A, US5720363A and US6318274B1, which includes
SKYLOOP, SKYCAR, SKYTRAN, electronic taxi, and other personal rapid
35 transport (PRT) system solutions. But these technical solutions have the
following common defects: they all utilize cross lines and loop lines (for
example clover-leaf form of intersections of lines), and “ dough twist” lines
(for example, clip—-form of station entry/exit lines) network, with complicated
structure, more land occupied, low efficiency; open rails are used generally,
40 causing bad operating conditions, lack of safety and low density of cars:
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passenger reference. For this technology, power for running completely comes from
air pressure difference and the container itself does noi have the
capability for controlling the movement. Therefore, it is difficult for this
tube transport technology to enabie containers to form steady running
35 sgpeed when the containers passes a diverging furnout or a converging
joint of two lines, and this technology cannot avoid containers collision
when they enters air~valve-type turnouts. Therefore this technology cannot
meet the stability, safety and comfort requirements for passenger
transport.
40 Elevator technology has already been widely applied in high—rise buildings
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transport. 40 El evator technol ogy has al ready been widely applied in
high-rise buildings 2 in cities, and it is another existing
technol ogy avail able for reference. Odinary high-speed el evators
utilize full closed cars and apply automatic control circuits to
conpl ete the acceptance and reservation of passengers' conmands and
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supported or guided by an upper rail and/or a lower rail provided in each tube
of a network of tubes used in the personal transport system.
According to another aspect of the invention, a network of tubes used in a

30 personal transport system is provided. The said network of tubes comprises a
plurality of tubes, wherein the said network of tubes is combined with the
axisting blocks or buildings, and each tube in the network of tubes is provided
with an upper rail and/or a lower rail for guiding each tube car carrying goods
or passengers therein.

35 According to still another aspect of the invention, a personal transport system
called as * horizontal-running elevator” is provided, which comprises cars of
the invention and the said network of tubes of the invention, and the said cars
run in the network of tubes.

According to still another aspect of the invention, a personal transport system
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the invention and the said network of tubes of the invention, and the
said cars run in the network of tubes. According to still another
aspect of the invention, a personal transport system 3 called as "
hori zontal -running el evator” is provided, which conprises: a tube
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30 door—to-—door persona! transport of persons or goods in horizontal direction

between two buildings. In comparison to other traffic systems, the inventive
system utilizes tunnel-type tubes to achieve a door-to-door full-automatic
transport, and its velocity, line capacity, safety and reliability, ability of
resisting disasters and comfortableness are much increased while iis

35 consumption of energy, construction cost, occupied space, operating cost,
noise and visual poliution are greatly reduced. Furthermore, the transport
system of the invention is easy to put into a standardized production, quick to
be laid, removed and reused.

Brief Description of Drawings




noi se and visual pollution are greatly reduced. Furthernore, the
transport systemof the invention is easy to put into a standardi zed
production, quick to be laid, renoved and reused. Brief Description
of Drawi ngs 4 The above features and ot her advantages of the present
invention will be nore clearly understood fromthe follow ng
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i nproved i wedrt-type guide for rail-changing inserted in the rail;
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Fig.10 is a schematic perspective view of an electric tube car capable of
producing piston effects;

25  Fig.11 is a schematic perspective view of internal structure of a tube car;
Fig.12 is a schematic cut-away perspective view of an inseri-type guide for
rail-changing inserted in the rail;

Fig.13 is a schematic cut—away perspective view of an improved insert—type
guide for raii-changing inserted in the rail;

30 Fig.14 is a schematic perspective view of another insert—~type guide for
rail-changing:

Figs.15A and 15B are schematic sectional views of an insert—type guide for
rail~changing inseried in the rail;
Figs.16A and 16B are schematic views showing the guide for rail-changing of

35 Figs.14A and 14B inserted in the rail;

Fig.17 is a schematic perspective view of an anti—collision switch on lines’
converging portion;
Fig.18 is a schematic sectional view of an air-floating “ overshoe” means in
a low—air—pressure super=light high-speed tube;
40 Fig.19 is a schematic view showing internal structure of the air-floating
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35 Figs.1 4A and 14B inserted in the rail; Fig.17 is a schematic
perspective view of an anti-collision switch on |lines' converging
portion; Fig.18 is a schematic sectional view of an air-floating "
overshoe" neans in a |lowair-pressure super-1light high-speed tube;
40 Fig.19 is a schematic view showi ng internal structure of the
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Fig.22 is Schematic aot torehouse with one or nore
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component s gl e g ANS RN xsnmapgm%@esoperatl on according to

th 1 f
e Ry e, s oy o e U DA A% O35 pBf fmuteSgwor

acconpanyi nftureawi ngs. Referring to Fig.1l, a network 1 of tubes
according to a eBbodlnent the, invention includes nore tubes 2
conbi ned [ ildings in cities. Upper

and/ or | owBpetific| emhpdinpniyiaetiei serepetentad thertryiargihgydainsand their

transporti Bgem%ﬁeé&%rémgrtogmd&esém frhesti @mMaodbeentie therln&mWGrsi{O@d
tubes 25 may ¢ 'f%ﬁo%@;y é&??@e%éﬂlﬁqohntﬂeﬂghﬁ l.B¥RMcASn with the

rrultl-layers s 1s [oop-typed, |c cars can
only r@3f |ﬁ0§°’§Pﬁ@¥'Bg(ﬁr?‘%’@9Pon When the network 1 of tubes is
desi gned t 8eferdhgide Figol .l aymatwods 1t efoébesvasdagipedio Bn erahpedimeasict the
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on differ eRlbdsN4ebapCRBed ! B &hidhNcdrB& 2528My Ohin @PROShER direction. When the
network 1 of tubes is designed to include two layers of tubes overlapped, in
which each layer is designed to guide cars to travel in a single direction, usually
cars traveling in the lower layer tubes 2 move in the opposite direction to cars in
30 the upper layer tubes 2. When the network 1 of tubes is designed to include
more than two-layers of tubes, cars in each layer are guided in a single
direction, but cars on different layers can travel in the same or opposite
direction.
Tube cars (not shown) realize their changeover beiween upper and lower layer
35 at any medium stations 3, any let-by station, any service siation or any
line-to—-line car storehouse 4 by using vertical lifting means, thereby to realize
high density but low area occupation in dense population area.
Each layer of tubes is composed of a plurality of standard straight tubes 6
and curved ones 6', which may be arranged in a space over the existing roads
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direction. Tube cars (not shown) realize their changeover between
upper and lower |layer 35 at any nediumstations 3, any |et-by
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using vertical lifting neans, thereby to realize high density but
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o in taHe “}ée %Pgﬂ éé%ngfgh%ﬂ&ﬂftb’ﬁg %Q%ge Lﬁ;rﬁB gchgp%f oul en

channel
the car rufhRABelRPitihe F@Terogq BEbesyeh ﬁ‘iﬂ;et Prigd ¢ “EPEEH%}%%%”

whi | e the rdfgittanguisdef treateiekubeng@Risshibeperrwivdn tiranaersnong tihéhe ilgfiht
tu{)e tgﬁl degy 5@%@3{; V‘%E?Ht& BiGe GRMVE MY ﬂﬂ)e I pnlidiens iriH: dube &%dﬂneﬂmﬁ(e
into the conver n openi e, . qui
rail - ci8ngithg P& ?%gHﬁﬁf?elPsdf t?’cﬁ’v glét “5’% ?lﬁges R@%véﬁ?g’”ﬁem Frgeulcgﬁ rurﬁ[mg
t he di ver giimghe uigtdutubeowd! thlu(b‘ée |"§0061¢né@'ﬂ\éeﬂgwjtwbﬁm@%ﬁésoé?”'ag foe,
divergi ng tpasepdt tBk lgunes, foat rdinehaathgdi orer Giengdr uinoptovofed i atesha
pair of L(L'h%e@lrwp%;gnof the one tube will be connected to a pair

C

of guide ann e left tube a‘g% a pair of gw e cha eI sa(?f
e

the right tAibée il uinmyt e JiPee!Sc FIARBT e n Wike 1
channeis ofditdiginigefurnoube’ |ipesdes thResaidrdivgrema h@m@at Orfulﬂ‘rﬁsng Pa" e

one tube W §gdRanhBlIO dihghd &fe Blbd Whae, b¥htdreneched rioglat paiti de guide
channel in the %lal {zlf e qgﬁn&%lesa% 4 t&%ur P\g?g &é‘%ﬂanﬂéﬁgd&s i FR tube
when the c&m@ Ri e one # r]
such that the left guide channei |n the pair of ¢ annes of the left tube
guides the car when the car running in the one tube will move into the left
30 tube, while the right guide channel in the pair of channels of the right tube
guides the car when the car running In the one tube will move into the
right tube, and an opening for passing the guide for rail-changing on the
car is provided at the diverging region.
By using a serial of converging joints/diverging turnouts, a tube car can arrive
35 at any point in the network of tubes to the destination station. Before traveling,
passengers may reserve the time and stations of the tube car passing each
converging joint through the control system of the transport system. That is, a
reserved running course will be formed under passengers’  preordering
operation, speclfying the time passing each converging joint and the
40 operation for steering the guide for rail-changing.
7



right tube, and an opening for passing the guide for rail-changing on
the car is provided at the diverging region. By using a serial of
converging joints/diverging turnouts, a tube car can arrive 35 at
any point in the network of tubes to the destination station. Before
traveling, passengers may reserve the tine and stations of the tube
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intercity betwesinr - pnedstereibhi gowspewtessutse Dighasgeed tube 11 and a
30 normal-air—pressure low-speed main tube 14: the larger the traffic flow is,

the bigger the number of such stopcocks 10 is, whereas the smaller.
As shown in Fig.2, said X-shape intersection of lines is constructed as
follows: support poles are set at poinis a, b, ¢ and d of four entrances
and exits, for example on outer sides of the existing roads in cities,
35 curved lines ac and bd are tangent to and connected to point s over the
existing roads in cities. The cars on the upper layer can run from point ¢
or point d to point a or point b, and cars on the lower layer can run from
point a or point b to point ¢ or point d. Of course, the running direction of
cars on the upper layer or lower layer may be set differently.
40 As shown in Fig.3, said N-shape intersection of lines is constructed as
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30 normal -air-pressure | owspeed main tube 14: the larger the traffic
flowis, the bigger the nunber of such stopcocks 10 is, whereas the
smaller. As shown in Fig.2, said X-shape intersection of lines is
constructed as follows: support poles are set at points a, b, ¢ and
d of four entrances and exits, for exanple on outer sides of the
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is w, then Bending radius of X-shape intersection of lines will be:

rx=w (2- 12)Bending02divsl Af Mhsdagr BEXEPSLINGOt he sane |l and area, rx is
equal to 6.@bstwimese:of 10 cloverleaf bendi ng™radi/lls 02 55\ 3-BLH ng
radi us of N-shape intersection of lines will be; r"=w (1-T2 .
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13. 66 timeslovbriesl oaetih@addibeadisng radius 0.25w. As shown in Fig. 4,
sai d Afha 8 S0 SRCHIOR %,Bid't AISRade iﬁt‘é?bf%bltfiuﬁt@ﬂn%s ifsoJ:ané(/ifﬁjcted as
support poles are se oi nts nd_.c. 0 entranc -
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poi nt e t o °BoRFelOWer da¥E AR fyrhar dm?’btrﬁrg%@”ﬁ $Pﬁgr?rﬁn%qlfgﬁ.t°lﬁ%l@}
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entry/exit station line, so the land area occupied can be reduced by over
50%.

25 Now a description will be made with reference to Fig. 5, to clearly explain
a tube with an interlayer structure wall and a video/audio transmission
means on the outer wall surface as well as a solar cell pane! as a power
supply means according to the present invention.

As shown in Fig.5, a tube with an interlayer structure wall comprises an outer

30 wall 41, an inner wall 43, a filling layer 42 and a connecting beam 42'. The
outer wall 41, the inner wall 43 and the connecting beam 42' are made of
super-light composite materials like carbon fiber or glass steel. The filling
layer 42 is made of light foam materials like polyurethane. The outer wall 41,
the inner wall 43, the connecting beam 42' and the filling layer 42 are closely

35 bonded to form an integrated part and provide siress support to each other. A
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50% 25 Now a description will be nade with reference to Fig. 5, to
clearly explain a tube with an interlayer structure wall and a

vi deo/ audi o transm ssion neans on the outer wall surface as well as
a solar cell panel as a power supply neans according to the present
invention. As shown in Fig.5, a tube with an interlayer structure
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41 of a normal-air-pressure low—speed tube. The video/audio signal
30 transmission means may comprises a video/audio signal collection means
and a digital information coding and transmitting means. The video/audio
signal collection means may comprise a plurality of camera/voice pickup
means 46 set on the outer surface of the outer wall 41. The digital information
coding and transmitting means may comprise one of more computers, for
35 example information processing computers, network of optical fibers and
sending and receiving means of radio signals set in the tubes. Accordingly,
another video/audio signal transmission means may be provided in a car,
which comprises another digital information coding and transmitiing means
and a video/audio signal decoding and playing means. The anocther digital
40 information coding and transmitting means may comprise a sending and
10



and new joints can be forned between tubes to reuse tubes. A
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30 the layout of the existing blocks and buildings in cities. Cars 31 on upper and

lower layers run on their respective tube in opposite directions. Herein cars 31

share the same set of means 46 and the digital information coding and

transmitting means {not shown).

As shown in Fig.7, a tube with interlayer structure wall is supported by support
35 poles 48 to firmly joint a standard straight tube 6 and a standard curved tube

', thus ensuring that a car 31 ¢an run on the joint region between rail 44 in

the tube and rail 45 for support.

As shown in Fig.8, a multi-layered tube with interlayer structure wall is jointed

with a reinforced junction plate 48 and firmly connected to a support pole 48
40 to form a flexible structure capable of seismic resistance, wind prevention,
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25 As shown in Fig.6, a double-layered tube having two tubes with

interlayer wall are overl apped and form ng an integral part
consisting of the outer wall 41 , the inner wall 43, the filling
| ayer 42 and the connecting beam 42" |, making the vertical bending

resi stance of the whole tube stronger and further increasing the
erection span under the same conditions and nore fitting to 30 the
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30" be improved. A shock absorbing chassis 56 is fixed at front and rear ends of
the chassis of the car 31, respectively. When the distance between two
adjacent cars 31 in the normal-air-pressure low-speed tube is rapidly
reduced, the air pressure between these two cars 31 is suddenly increased to
make the airtight ring 51 cover the slit between the cars 31 and the inner wall
35 43 of the normal—air-pressure low—speed tube. In this case, these two cars
function as pistons in the normal—air-pressure low-speed tube, the air
incapable of rapid leakage between these two cars forms “ air spring” to
reduce the impact force of rapid collisions produced when traffic accidents
(rear—end or converging) occur, thus ensuring cars running safely. When these
40 two cars are likely to collide with each other due to the combination of two
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gui de for rail-changing. As shown in Fig.10, the electric tube car 31
can be driven by a driveing/ 25 |oading wheel powered by a
self-carried notor (not shown) to run forward or backward on the
rail. Its shell sectionis simlar to the inner section of the

normal -air-pressure | owspeed tube in which the car 31 is running. An
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make t.he CS L Aphie SL8RE MRV AubESRAIMACKIH the cars can run safely.
As shown in Fig.11, one to two seats 53 are disposed in the tube car 31
according to the invention. The car is preferably opaque without any windows.
The door of the car is opened or closed by sliding towards left and right sides
or the center. A water—free processing system for processing dejecta can be
35 set under seat 53. The seat 53 can be automatically stretched into a
couchette through an electric mechanical means 55. Preferably, the number
of passengers in each car should be small enough to meet the personal
demands of passengers and reduce the empty load factor. In order to
increase the practical value of the whole system, be sure to increase the
40 departure density and running speed of cars. In this case, it is necessary to
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substantially equal speed. In this case, even if one or a few cars
are not self-driven due to faults, they will run forward under the
driving force of the air flowto |et-by stations or service
stations. This can avoid to stop the whole system 25 Moreover, air
rel ease valves and air suction valves nmay be arranged al ong the
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rail - changinfiggdanah teheettam &3thef 668Waa dunction plate 69 and three pairs of guide

30 channels 64 of three rails 44 in three tubes respectively at the diverging
turnout. I[nsert wheel assemblies 60 and 60' are fixed at front and rear
portions of the insert-type guide for rail-changing, and jointed by an
interlinking lever 65 and the imbalance switch unit 63. When the electro
magnet 63' moves upwards and downwards due to the pull force from an

35 armature, the rear insert wheel assembly 60 and the front insert wheel
assembly 80" wiill move upwards or downwards in paralle! alternately by means
of the interlinking lever 65,

As shown In Figs.14 to 16, the rear insert wheel assembly 60 and the front
insert wheel assembly 60" can move upwards or downwards. When The rear

40 insert wheel assembly 60 moves downwards while the front insert wheel
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frompoint ¢ to point a along the straight |line or point b along the
curved line. 20 The horizontal wheel assenbly 62 fixed between a
front and a rear vertical wheel assenblies | ean agai nst both side
wal ls of the rail 44 and provide left and right balancing forces for
the car 31. Herein, the horizontal wheel asserrbly 62 may be repl aced
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verti cal enbly 61 arranged on the upper edge of the junction

pl at e 69 praeosding dgathesprasest iinvestioadge cofiverbiagr mint ddii-sovdlitiorarssvitchs
the dri vi ngit is preferably set in each converging joint of lines. Such a converging joint
30 anti-collision switch unit may be of mechanical structure comprising one or
more pressure application means, one or more pressure transmission means -
and damping means, and can be disposed near diverging rails of the
converging joint. An embodiment of the anti-collision is shown in Fig.17. As
shown in Fig. 17, the anti-collision switch unit comprises two pressure
35 application means 66 and 66' and two expansion rings 68 and 88', which are
connected to two hydraulic (or pneumatic) tubes 67 and 87'. These hydraulic
(pneumatic) tubes 67 and 67’ are full of pressure transmission liquid {or air).
Said pressure application means 66 and 66' are fixed under the entrances on
pboth sides of a converging joint, said expansion rings 68 and 68' are laid on
40  inner walls of the tubes and fit to outer walls of the cars 31 and 31'. When the
15



force to the car 31 for vertical notions thereof. In the meanwhil e,
the vertical wheel assenbly 61 also transmts the driving force to
the car 31 for its horizontal notion in the station under the drive
of a notor for the horizontal 20 notion of the car. The hori zont al
wheel assenbly 62 arranged on the upper edge of the junction plate

69 presses i t t h, si |1 s of the rail 44 . an rovid
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durabilites b@¥idia A2 GRNRELNEL Y shfshon fBfiacaRabhenoheMRESAN N9
effectlvelp%/ cg&t{.ri ltéﬂg;al orce. pro ugfd en_tube cars turn to ensure
the st abi ITEYMEHICE HePT &7 s aGniRiRg 2aL'eking gih segeed oty tRe fhe
present i migneicen3tacodhedeljitue forettucarthe -footdrisivoningwstestd ofuthietcars
pr ef ter agg%ﬁ@fueit@ tﬂécdfblﬁ@éw&bgid?g:dnffbr%séﬁ airiit:j“?ﬁis aﬁu§ﬂ9a@?.cﬁi{i‘é’retrh?'rf&
join nti- [ e 0 chani ructure
conpri si ng:ﬂo%léés grggén%ofgg%r é&s&ﬁ@ %‘%ﬂggiﬁﬁa%gﬁg@%ﬂg%@*’ %r%ressure
pressure th &M RYderbn (RERRUMAHY WRAR hip ieased anftheanabad! diesyosda
near dioverigi ogginali ferwafd-trhening aapeedgigihjootinte thn ceni3odhae nlasedd tiie
anti - col I'icghQdkglry ?‘?rﬂ"‘éhd il theldolliididn i§%%e'dr\/vr'1:érg heksé: Mch@ars reach
switch.u % a

anti-collision nit conprises. two pressur Ication,
Toans 66 4 BBVEIG (D! LoFaN HART ik aBs ThRdeBeiubeurh ine arES time
connect ed respechivelny Whenl the ravitypelciiraar &1 anilies HPresndreo theThressure
Pydrau! i C apbpeetuiBtiezhst 68emid pradRdreédmakat & fdllef lv_@fvef{r%‘f%ﬁb@m) oé the g
r ansnj.ssi . a i S i C qQn S an
66’ a?ie5 f ipiéékghbeﬂ%éﬂh{%gmeh{ r 2%@2 ogj,r?%ﬁoaﬁw ﬁ‘.”%@@eo%ﬁaé%o°na\rﬁ§‘r%giaﬁ e
joint, saPEBXpandsi B8 PISFGYreegralicrie maass| 8Fdsenasdoi AR ewkrf shef
t he tube; famwadi ftruntiogcuteed qlf/athbsr.:aoBTtisleotHﬂlsreBdecand 31'. V\hen. the 15
car 31 firswhlixiy, eah8Soarf 91 BX@EPle® widee fiFdtgMirril e eits tdhevigy mdiky 1RE

this car L.es pressure. to t ressure applicatipn ans on
the right %ﬂ‘j‘_@g&%ﬂ%ﬁg Sfeﬁaeésfstﬁ?ecaﬁraﬁgs(g%ﬁleo”?Iﬁetfggﬁﬁﬁ%?eodga?ﬁﬁ?‘géggﬁ
the | &t tcghgiongriegkeed mdien hgse 680 SrpaAtendvd b reReh phessnyasding joint
t ransm ssiadbthd sapaedinfer air) in the hydraulic (or 5 pneumatic) tube
67, and | Qiopur, BLASIIRG Hlth ERAGRNM Biddhereald ool B4 el whbnli8e
car 31' on tpe Iefé}_’ tube to re uce the %orwar -runni n%%?sied of the
car 31 fIBFL 19 nbec BIFISHIG SIS YMINY nPPREQEE 49T SPATYSNSY dPintiagade.
Af ter thelarair-glessase padsereashiupemnsss moenappir-owissoe lnwassedbiube,
conpl efsel s WAIE apr @eSkwe-air-prdsberehyidhasibédy (e pREHMAL ) tubRecR by S
rel eased ﬂ@ﬂgttngﬂ%%{inﬁl" o&&%ﬁﬁé"s hQanP its original forward-running
thi's tine the car

speed. At has passed this converging joint and

thus the &8 FPWdHNN EigvoilBetP whbnthehedEs Blocanrke rlgaged he floating
conver gi ng gweisttoel r omethe &1 ginicht wee mmdint hiee lleftaittiresatret hupesdight

time resprptiysdy wihen thes digvidogedf ThRenGim@d aRRL SsctRnPHESRAT €
Lol vaSpPe R V8RR AYLRD SR TotOta" 532BB% UhRrTRERS 4B 81 iR
headroom in the tube 11 and the air pressure in the tube 11 is preferably very
low, for example less than 0.1 air pressure. The floating “ overshoe® means
81 is designed as a “ overshoe” comprising a floating power tray, a
overshoe door 82 and an aerodynamic shroud for regulating air flow. The
35 floating overshoe means 81 has a control means inside it. Rails 44' and 45
are laid on the floating power tray and they are connected to rails 44 and 45
in a normal—air-pressure low-speed tube respectively. In this way, the electric
tube car 31 can run into the “ overshoe” means 81 along ralls 44 and 45,
and is combined with the “ overshoe” means 81 into an integral part. This
40  floating “ overshoe” means 81 is controlled by the control means inside it
16



15 pressure application nmeans 66' opened and thus the car 31' cannot
apply a pressure to the pressure application neans 66' so as to
ensure that the forward-running speed of the car 31 is not
influenced. Simlarly, if the car 31 in the left tube firstly
arrives, its gravity nakes the forward- running speed of the car 31

Chese: two i CIWEREHERAr B 0nTINE, B0 b e e S b iR Plafiasggy I

time. Now the description with reference to Figs. 18 to 19 will be
made, whi cBaidslowelrapedstie thigh-spessunbe tmapstoran rygastapd okiks—-4§mred
seani essl yyypei Nting a | ow ai r-pr essure hi gh speed tube and a

normal -ai r: pressure peed tube

| ow ai r-?pr%g 531 &”hffbﬁo%@ o tREB%Sl‘I"%r“?rl?ﬁ?l ”HBQ StPHB%g‘c aP By sEEMifFSthe
fl oati ng "iobVi@esBoaoM@laal-pPraRgSWROY-isesd gtibe18 rod18, lavhaircares8dre
;:ﬁn Ibe | oaslgh-dpeea tubeatii nﬂludesga/eewlanﬁghtn@@mﬁs 8% é/évh%r%ﬂtewﬁgldhed

e | ow ai S6 er e spe
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desi gned CORpPrisin

over ahoe it o5 MG AR BeekPEay Mane efiebutl Yo Bhub neirie teRoipp i
The 35 fl daaiisnyt odied HMoeraerifogd iRadedeainmgr oloveeses” | me¢ars ia make
Rails 44' taataAd mowr EOh:aordakD,nsrt bectf floatih(nd peaverod™ apeans Thede adiR

conneciged Af-fp arn@' 4§ a‘}@ 1@'\9(&%?%1 & Qut[‘%l@z{éf Q%& 4@r|ﬁ5t§éfrn%rrnQWaﬁQES’l%gsﬁrléEg

respectiv ectric
' over shoe® n%%?éj é‘ibeaISBnﬁs rigi akg seafp P 4§”teraﬂ’d I§aye g Phdbe vifaaiinehe
over shoe" opgrahee’81 maans. e&aqhnae@mfetl cgnt 86 Thigovided | wigh ingail 84 to

ovgr shoe" ﬂ@fh@ilolaﬁnéoﬁb(/@ish@@ by elahie rﬁ@m hotizamans n\sﬂ@é Ge Tie sdifi
and runs e essure su

hi gh-s ee {' 5 h‘;' %&ﬁ a]?]d Jh?té(?g\{; gésﬂ? e ?1” {? “6528‘%5 %%HH%@ $&°4n
evacuatbed tH'P‘@WsHé@bak@tm?e logting - s%‘fﬁﬁ‘ﬁ‘qeh Fmgan@ enterRielegye eut of the

t r ansf or maigigst oplciocd6. 1Thef plressmmressfbwiqgosmbcas@( a0 is provided between

nor mal - ai rth@rn%ﬁﬁHf—%lrLQW&s%%eI@wt-EE@ec?nﬁﬁdar?d t%"‘fow—falrpﬁlee%ﬁr'e%gh speed
11 iy cabi ns eac

hi gh- speed t ub |rt|

cont ai ni na %Gne?h‘? |08<[itl n‘&an f%‘bé?"é‘hd "gﬁt 5 AETPTRRCHTY @é{"ﬁpﬁ?é)ttw@%f”to
cabi n 86 HA%i npwragepregsureai rhighwpeete ﬁ%cﬁi@f)@@@%i%g theeued ( ribis
shown)zsandbréesrargraaistéighy dopescklD08%s @ndingSsroesass ts aléotdﬂoﬁ’@ds\lheﬁl |

these ai r thghtigabling86 @op lasnkedobhth Mo SHAT nyl Gkl Al NgoREARG

(not shomra%rgng circul ate htg)ﬁf% nake %Sg] |, oatin
over shoe" As 28R PESSBE ioé"a\?Be%‘éutt” atlﬂrtthﬁ Rai0ghi r?é’e oe’ means in
the airtight cabin 86; when said airtight door 85" closes, the air pressure
reducing/boosting means (not shown) in the airtight cabin 86 will reduce the
30 air pressure of said cabin; when the air pressure in the airtight cabin 86 is
equal to that in the low-air—pressure high—-speed tube 11, the second airtight
door 85" will open and the car 31 together with the floating “ overshoe”
means will automatically run from the airtight cabin 86 to the low—air—-pressure
high—speed tube 11. To the contrary, the car 31 can also run from the
35 low—air—pressure tube 11 to the normai-air—pressure low-speed tube through
the airfight cabin 86.
It should be understood that the floating mode is an example of the running
mode of a tube car or a “ overshoe” means, Said car or “ overshoe"
means can run in the fubes in magnetic floating or roller mode.
40  For storing the cars according to the invention, a three—dimensional {(3D) car
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Rails 44" and 45 are arranged in the floating " overshoe" nmeans to
make the cars nove horizontally in such floating " overshoe" neans.
These rails 15 44' and 45 are in line with and suit rails 44 and 45
in the normal -air-pressure |ow speed tube so as to make cars 31
enter or |eave out of the floating overshoe" neans. Each airtight
cabin 86 is provided with a rail 84" to 11 nake the floating "

over shoe" sterghsustowish emei oronped ktptipnsisdenddiallyTdesigeidd Pleaxid reder toitgei n
line with fan&viﬁgides@ribﬁbﬁ oB4nS8D bar §idforoRde alith RIGSAYE @0 MHiGh- SPaRd
20 tube 1 make the floating " overshoe"” neans enter or [eave out
of the air |ght cabin 86. The pressure-transform ng stopcock 10 is
provi ded H&t F¥H if HdIhroR hrelP- %E'r 5pidedBuea $igipopeRdN¢lUBRS HiG phaore
| ow ai r5- pre¢sttanseard ¢ copardedtafbe pldrastycalr udi readulesibull asnd dek-iype,

nor mal - ai fyifif 888 Wrem oPé""ﬁ&ﬁﬁéj Hedhes k4t H’angtn?k% @R gPESSSH Breet the

O SR emange” b R Pl e Pleparsi. 'm#t'%y%réaﬁ%riﬁem o

airti ght doyehasse, otbem arg he YUrY/Sdt Ving 19, rane b1 omre rmxtry/ex:t station, at

nor mal - ai Nedat e684r Kolehvuspesd ctaui)ea9vér<ﬁchh%nf:h|?ah' NELil" 98Ye4 Sleontai
n n | | rtl 0

[“ﬁg ZI fro htahgtng 6&&@5&54 Q&bhgngﬁ%a%e@é%ﬁw g%’gt a ﬁ &m? rRecr%hésrgl 32 3

cabin 86 \Mqu orfeBcEne Iﬁ’éaté(?f’a@r Wﬁ'ﬂ‘é‘@swf@% 6 apf @ wabPn comehcwﬁ@u%ﬁrr
pressur e i(nott kirovany.t Afibt tiombvailkiB6 brédgee@Bajoirited tthatnd nsudmerted by the
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W

s o AR s 2 S SManER, Wit Bl ftaafed 48" s Bilfeing o,

| ow ai 1~ pIPASERNGSTS [Fiagheiigb & lpatse oul of trg &tﬁ@om@ﬁtthargxorqm@seailregny
can al so tiupufils ahe tWekild Hrioiyeadd fne s ubethtuheldib . tthet b& 31 can move
nor mal - ai rupﬁia?o%sw L?WWaﬁPseeI@ftt |bﬁ Eprﬁﬂg%d SPSaalvyatrbgﬂmeQPbme%callt

shoul d be un st 00 els
oo ng - cadahies 281 gpdmaer g ove 06&@?9%@@% o gapg thg Action
over shoe" of tigahgricaial banding tieermt Bhesin Wisimgrettieccdntoaltdingmpty carblier

node. 240 Iaofor@atwaupgddrtbebszado‘mm@@r dedwding thaciuay @B Hils s as to be
t hr ee- di mapgag& (\ﬁ?le D(H 2 %Fnehouse with one or nore stations

is speC|aI er to the follow ng description of
the 3D caf Br%d‘c?s’@’"\‘/ﬁ Pﬁsﬁ"’é\@@f%#ﬁ:éﬁq@&eﬁl%d stpfedh iy Saiph SDAROEhGNAE i n
Figs. 21 twoc@@jnosa the3bilcamgstmaretiouse | ncl udes one or nore 5

stations andris o%@rmoaﬁférgfonatr@l HhRlekiy 1P g"yntd Wg%rﬁﬁerQHblﬁorFﬁ%nta[
bl ockztsy or nore noving beans for hanging and noving

p
cars to r’rﬁg?g'{jﬁfﬁ)eaﬂb hds for the horizontal -running elevators. In
parti cul af2) Prvarney Hrs duvine eherhesism By shaper dhisemovegd exite the hacidng
one or nophtedtryd exatt thet sthiiom enay/exitelast 9 ¢nengitietefoors & tivdr WakScard

vertical gj ﬁé’r'n?atil’yrkgw R l'ine%w@aotlpblo%ﬂﬁtgal 10 hangl ng beam 94 for
hangi ng an na%vmgr §ne &!beréé/rl Qp m% pggsle%gers bo mto the building 8 along
30 the wa!kmg bridge 96, and then the backing plate 85 turns down in order to
provide a passage for the empty tube car to move down;
(4} Jointly driven by the horizontal hanging beam 94 and the driving mechanism
92, the empty tube car 31 moves down into the 3D car storehouse;
(5) The empty horizontal hanging beam 94 and the driving mechanism 92
35 move into the station entry/exit line 9 along the vertical circulating rail 93 and
are located in line with the rail 44, 45 in order to receive next car into the
station.
To the contrary, tube cars can be supplied and sent continuously by following
the reverse operation of the above (1)-(5).
40 According to the environmental space and demands for use, the eniry/exit
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pl at f orm backi ng plate 95, a wal king bridge 96 and a station control
conputer (not shown). After the wal king bridge 96 jointed to and
supported by the station of the car storehouse is connected with a
door/doors or a w ndow wi ndows of the existing building 8 but not

| oaded by the building 8, 15 passengers can enter or |eave out of the
station of the storehouse directly through the wal king bridge 96
from or toSteHEN @ BE 8§81 oTHYCcHeoBfloa P HBe 8D apnaiaieh Bised Jhaveaidi SD
left or ri gt stofaronse dcaor bbankinanid aliongf typesvardni aalsmglwcmirahlm@e

rail 93 ungefi; % dérhMPdoﬂ’f -Itﬂfe drdlé(l's{ég—tgﬁ haiﬂhﬁénﬁajbzﬁnﬁi{é fﬁ)ﬂ—'tﬁ% y
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carry:}I ng p@ﬁsﬁﬁgaf %arstjqeeqw ¥er ang Stai@«irﬁdfd_lt_%\'sﬁélﬁ% 3 |§Ieter aReUSE-Iine
accor di ng n a ar enters on
cntry) exttrE ke R Do8 SRR sk Sarh 1 BpE%5 ot Hi T e dna
(2) Dri venpweﬂﬂ%r/a??@ﬂﬁ@’ ‘Prfe%%éﬁiséﬁﬁ”% pef pect 31 is noved onto the
backi ng pltet eaid53Baar abdrehbess tcatienbaeitit dgy legxihyt stdtivd, Sehdeeppttioadort 0

l et ot her mh@o%%scarré{ermu@el l:,x Rt hf@anl b@%s%dwomehhtpo% Ef%rcgﬂylné 3)

Af |
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down in orawt Drtomdqoaumugcﬂlestan@laxsgm@@f tus fphﬁweelrrwtswrtt!mbmhcmffrpdlqmve
down; (4) Tiad méllowifgiivea datalibe heeiigo ak hanwiey eam %oﬁ%dcbﬁkeol
driving merﬁ@%'ds Shg%]ergé}?al%%tﬁéoh"é &eﬁ'\agﬁgérdﬁﬁvtgsthgo QF’]O the 3D

car storehguse; é nt a beam and t he
dri vi n§® metifafParPosystes r?év & HRBSRHKE sydigm dﬁaserherw &gnializedesptem
al ong t he faeirngi ciakercommadi@ni ngr r anl iMBrreend digtribulime atsgekeirn Faakeg winbh

me rault dittierddnricdtion deF the cbﬁﬁﬁhé&ﬁmﬂﬁ%?ecﬁa%cb%&nd m§ arSERbbAMent Bf
e contr C C contl nuous

ol 1 o ng R etRa; Hidte SR BPLRR ARG 3SR SRR R ot

to the enGABRIHEIH alovs%i}c)@ aaen G@?@ﬁd§aﬁbr00@§@fg”lm@'@hpf yinexiand eg@
st ati om cararbeitbetacdncamypufdramvidd aerowrofP tibere3p, each staormakhpgsies olhe
said 3D Cl@r:nﬁ)trﬁlra%Bﬂuﬁﬁd%%rﬁ@m%hﬁd oHé?%oﬁidu‘PérsQ/ fB&Rt SY GBI AR:

si ngl e-col

P o ca R dfuer (B tatighs US%EJ?M&%C%’%@“&C%W'Bﬂ%ﬁf@y@éwhe
3D car st @EnbUsEUtad A Steredsendy orrs tordredancey éhem; Théh@Deanwhile
st or ehouse&of @BngbBifgtAe SAler@fiond Ne tiY skiton! dudd. adVears e8teringf ér IRy

it can 5useoutt2)‘? tﬁ@'s%tlonpéncgggg%%lg'e[}Oerb%%%lhé’%r ?JaVHedq?%e The ‘off-Tine

mul ti - er.e use can maxi mum
i nst ant p%l EOFERYEo %ﬁ the RN A O tiReinasels wechify. collecting and

managing information related to running of cars in the related tubes, and in
the meanwhile for monitoring and controlling speeds of cars in the related
tubes so as to avoid any collision of cars. :

30 3) A computer in a tube car is used for collecting and managing information
related to running the car, and in the meanwhile for controlling the running of
the car,

To detect whether a car is approaching the converging joint of lines, a
plurality of detecting means for detecting the real arriving time of the car are

35 arranged along tubes in the network of tubes. Each detecting means is
connected to the computer in the related converging joint. Therefore, any
detected signals from the detecting means will be transferred to the computer
in the related converging joint. The computer in the converging joint calculates
the difference between the real arriving time and the pre—ordered arriving time.

40  When the difference exists, the computer in the converging joint will inform
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The said 3D car storehouse can be built as let-by station, service
station or 10 line-to-line car storehouse, so that it can be used
for tenporarily stopping, |lowering or service of particular cars in
case of any faults during the operation, and provide enough standby
enpty cars for the lines with high traffic flow The following is a

detail ed description.of a control ,system and contrq hod of the
bor conal §RIERSE Rt RECHIh A3 BOTENEE RutbR 6! 180 o Teo st
syst em of eh#he panspoiiat sPetaamatdyesbtheacervfrgiabi izt &y sirem Hexrginnge

i nt er connegétboting n ethsi Mk Rednydd Slabldsénday 16 aé@Bif@enddrbhg time of

I Nnterconne, | , r 0 r . A

enbodi rrentt%%f?%pt Hg- ?’%\%‘ﬂ% i %Jﬁ%fgﬁdg?gefﬁ%%?%?%%ﬁﬁ g'ﬁ? }r%%?q}qﬂ néeyas Pem
conpri st ngs® imifiERT 8P RYAPIRCERE MR asReGtYeRY 82 &t on, each
conver gi ngAgairdingab &n ned oainde gamhth Gnweatipn Wwa tdoneat in egliosp Gdresortavingg

communt cat ng. Sl SAEF R Y R EAND 3 gl PLe OB oAl the,
o stat | orPPeotiesth (e neiTbard R dReae iR 1R et e Do T otk
requi red a®¥ditored enpty cars to balance them in the meanwhile for
controhd i Mhe Revioper alifeascd Metwiars tied IdaRLBUGHeMBdCar Shignireehiieh Gind

| eavi ng 2&&%; t%hﬂ&%gﬁ]sai%'a‘%nroﬂ%szpﬁq%?@d?ﬂﬁoﬁ ?qetﬁBd"%‘f‘!ﬂH‘egirR[enliSr‘?‘\éHE}gts
cars. 2) A'conputer at e converging . j ol nt Wwo 'lines i's used for
col | ect i ngd'étﬁ'a““%n’é‘j‘i“ﬁ@e'f“ﬁf‘br‘ﬁ%ﬁ'oﬂ‘arte'lsat 'édg?% MPAMTREGITYF thegdeigiled

t he rel at ednninbesquraadofi a carheeiweemuhe [startiop meoeé taodi thg dastination but
control I'i ngtogin88dsosaibiEalBnihg ddiRsde! ated tHeUBSSWRDs@ScE AnayShdpAa
collis on of cars. 30 3;)1dA C IIJ}} er .0 tutbe ar |sduse(§ fort Ll
col | ectd nd AR maRHIFEn g FneRRRLY cternBe iy IRV PRAstAlE (R CR! Mty
in the meaGRANItIQNSE o @oMoFdl FHEY & IFONEGhAYifolfis gweargigr angosiguleede
whet her a iearsmissiappnodedioigPtpeekagey ér gioRYIH oratbcaf whichesgesanot face
plurality ofindetigeding nmeans for detecting the real arriving time of

the car ar 5 arranged al ong tubes in, the network of tubes. Each
ot ecti ng AeaHBUsCaiad: & BTRE cbrh@rih ThEoRepatad o 1 this
conver gt ngnysasitien. is Theareinotedail anihe detlext edmerigemine ol owincheledet ecti ng
means W | | Tdestabasss frableedintRdingea®oppetivle colrstdardrelakeding Mreddi g
joint. Theofﬁggmt’)t e} a'r@lattgc? dS NGRS (ﬂgréa?fe'?tcagt% %El“%ﬁslinet ﬁa%le" ). after
di fference tween the real "arriving tine and the pre-ordered '
arriving t§mBYring DEeRORHBICHPR f & SRk NER UK sOT (tHReSe olHRIT B8P MITHINIFREION
conver gi ngamonatcosnplitersfioral si#&idrise cwmwvpwieg jomts endcars Theestalnd
conput @:rt Ih dtdoR@ingafo Wpl haARdbéy viiaberoﬁfé‘?Hi.d Theh &rhqed@@%d Sgodshaé  fuRgingar
arrives e conver gi n 0i.n n me, r.ein e in an y
be any sui?oéj(tg) & éﬁ(ra“%seos(r%al#lbspe%e'ftp'e%%éfhngcotn}f)emg'lr raiié/ri éh% ﬁ%géofar%[ %gv%araga
for exanpli@bleg fsre&duiee usensdinen theydiedwadnaf HyLenhd e etwadsi g reans
5 set in trhethodrofanehdyhiee detfeltdwang means respectively and so or.
Accor di ng (49 FReRARPShTRBLL Alguebe HoRY 8NbARngdr GPAilioNeIH0La iRg an
control |i negn . ) .

30 pty car: when the passenger operates a computer in the station, the

computer will first determine whether there is an empty car in the station. i

“ " , the computer in the station will

)

yes" , goes to the next siep; if “ no
record the statistic data for an empty car required and sends the information
of an empty car to other stations for the empty car.

35 (2) Accepting the passenger’ s request: after the passenger boards the
empty car, he inputs information of the destination station into the computer
in the car.

{3) Searching for all available and possible running courses: after the
computer in the car receives the information of the destination station, it

40 communicates the related computers in the related stations and converging
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the transport systemis used to determi ne a suitable course, change
the pre-ordered destination and obtain the statistic data related to
the transport system i0 The obvious difference between the control
met hod of this invention and existing technologies is as foll ows:
the control nethod of the invention adopts distributing management

i deas, thafoints, vikt relees BAY &p%@ﬁféésb@earﬁﬁts@h}&ﬁ for %pl Bgssﬁ@lur ﬁﬁ‘mﬂfg a
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possi bl e réﬁn qg cqurses sele
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i ne condim@riengoml thearalied, couphicss,camt calcutaé hothbls réydramgcaandble
sim |l arstogorg@nsm ssi on nodes of | P packages in TCP/I P protocol

whi ch does,not _.fac connect i own in Fi n exanpl e of
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in each CO ut er save es or ut ure use.
Waen t he netvvork @fe r?u%rgggéf%e \L@ 'aoqd?%ﬂvadgﬁferEQO%ﬁéFﬁ@d of it may be
as fol | owst?) (Rrpdrgingi the neprareli pipatant dguesntroism hepears smging:i after the
stati ors aneteealderety canrse3ls estcfed attie \WIGTDUIHNE iDARS EOFE Wil ARSI e
conput er 'Jbtér}?ﬁnétﬂ{e' Qﬁmnlﬁﬁeien WpéhHerth(¥“ érlﬂlfnbr ?i}‘ned%‘elfﬁg r}%r\tﬂﬁgt&%r

there is an next
step; if "“HY® g”¥q fPé”thnrfflﬁUt qo,r]nQLng gk'é‘lel?ﬁ{ \%{H'Metewe%rtae Phearam for
statistic raniagfibe ear, @mphya%éme opguaticed einthesgnidie tdrerailnéitanging amd
of an enptptaked efcO ot her stations for the enpty car. 35 (2) Accepting
the pagse f t: . atte a r car,
e i ok o s ol FERE rundh6 3l b2 b SRELRR pi sl Ts! M EE R e
in the carpfc’f'%ﬁedséa?@ﬁm@ﬂ?fow e cag gl |S§B%Caﬂaoipﬁgaalm@ncaﬁhnm@tart
cour ses: afdceteratin, toonpdoeteration hedcdop rec.eiovine ddieo idnfioomatiieanioh
the destingghogs &ﬁ@tg@ab fof raftQreRBMNLAALIGaKENS W BlAlar tSOS&chﬁ%e' n
the rel ate?gn tati on Cand converging 20 joints via routers an P
addr esses 5 Q% br any possible running courses fromeach OD
line t%&bl €9 %é?ﬁéﬁlf”i'ﬁ'n@a&/he@ﬁfttﬁ% destiagéen dombaneed . during el ouinitd: nige
avai | abl e coousses:intfhe canpidaientin ke ahetdr ates pakked®semvats any
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avai |l abl e .
from (3) to (8) are repeated; if * no” , the car runs ahead to the destination
station.
30 (10) After arriving at the destination station, the passenger leaves out of the
car,

Control for standby empty cars: after the passenger leaves out of the car, the
computer in the empty car immediaiely cemmunicate with the computer in the
nearby stations automatically. After the computer in the car receives the
35 demand information for empty cars sent by the computer in a certain station,
steps (3) to (8) are repeated, and the car arrives at the station requiring the
empty car. The control of empty cars is similar to the running car. That Is, the
empty car will arrive at the station requiring the empty car along the course
needing the shortest time between the car and the station requiring the empty
40  car.
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5 courses. (5) Selecting an appropriate line to run: the conputer in
the car ranks the available courses in the order of |engths of
arriving tine, and select the course needing the shortest tine to
run as the pre-ordered. (6) Marking the pre-ordered course as a
reserved course: after the 10 pre-ordered course is selected, the
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the gui de éeﬁ‘:'h étéhd)n ehenghiigkIBNchicERKaRe §hifizatih 8b Qoé'rtn'b?) bél@gnttﬁﬁ

runni ng of Lfie, car: after the programfor running the car
pr oduced, S[ﬁté r}fo uter in the car will sends control si gnal s
concer M ngC@’f%ﬁlng thee deindredt Poreaunitacth entdy edasgatcioarpwend istegshestationo

the servo giriectNgharacimder N requicdd amptheagbbeortiniy tRkhe GRRAGIOAra2iBd

brakes OnncF h&f‘mﬁ@rcérg t 05%59% tHnaes ;56"? bgdaﬁaﬁfaﬁarsza d Pe_demand

De h
the compuPEEah B IR S A L e

i nput s anycontieatigedienftotiontdfemetyostrs.t he destination during the

{ lﬁnm NG Idince YRS com rﬁ&rﬁ@éﬂnd %9&@({ 3} s grﬁém@f & hePe@i&diadiér thaROthe:
e car a S s

arriving dEvRORSY Bak Rerat, PR A8 oad SHUEL relf heballb i o Ve

car. Cont ri§id FOMPSHYURNRAD EAPPIEtedhe Coaf%ee?ES?Wét'B&s%ﬂbé%u”P@ébésﬁ%’&t

of the carthist herentdomppitogtdeisn dyinem enpésereastion nepdieat by mEmTIDOEGamMdo

with the Q,‘P:'gﬁﬁé &he 'd@sﬁrh‘nﬁlom@@rr@/tf%t @5\9{9% é’éﬂfd)g@ﬁ/bctﬁé |df?blé‘ﬁnt ﬁ’lrcabgﬁe

conput er I VEesS tion f.

cont 59 ¢ Sumtite o By ba; dottchdro =l i Troyretopm IR ihe
r epeat ed, ragRivinBdeehirolagy.i ves at the station requiring the enpty
car. The cinde e efmempicatioaratd sf m&érhbtalrs rhoch Restél Rl 1801 Catimed hidlan

is, the H@t&égﬁﬂfnﬁ‘é"}ddb c?fr%‘éefrﬁ% { @B‘E B EsPe%'r&%r%E wﬁss%qﬁ@ar

al ong the cour
st at igon r &4areEh Y he 89%'1‘33'7’ ter 4ify W&r ‘FaFZ?iU@ﬂ AirHYIeE &t S¥i ¢ et dSof
enpty TFar gynenin reserva@mohthad fipeipee—drderedcto s sam anbe alhanged hiringt tver k
of tubes auimARtCakt YisColdvRidd iaBEOIIWRY ItentabentBRAThERBY solve the
problem in the prior art, in which the reservation is static and destination
cannet be changed during the running of car.
Since there is little “ neck of bottle” in said network of tubes, the running car
30 can adjust its traveling course tc avoid any faulty line due to the help of
dynamic reservation technology, the running stability of the whole system is
improved. Meanwhile, contributed by the neiwork of tubes, more possible
courses are available between any two stations in the network of tubes.
Therefore, a higher running efficiency can be obtained. And, with the increase
35 of the network' s size, the efficiency will be improved at a geometrical
progression and approaches a balance state automatically.
Since said distributing control system and method adopt detachable module
structure, the main mode and basic data of the whole control system will not
be greatly influenced by changes of the network of tubes so as to suit the
40 changes of networks caused by, for example, urban developmeni. Therefore
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time and stations of cars according to regular intervals such as an
hour, a day, a week, a nonth, a quarter, or a year and save the
information in the 5 related conputers as the basis of feedback
control on the anpbunts of enpty cars stored. Cbtaining statistic
data of the utilization ratio of enpty cars: each conputer in each

station aU&W&érﬁ?&l'é{/sfe@A %HE%&%OB%VE%&M |b‘r?[g|ersaih' aE’lflcee”pty cars

inthis ctl 0 Ul r cars

conput er %ﬂé ﬂqt%gtﬁﬁﬁn?88rﬁg%t§??h EWGHB%? B dekyy ‘?@H'@ﬁﬁPVC%aVE
accordi ng ¢®bodEneris ishawinh inadravingsf teeptgomsare the biavemos tikenot
supply of shasdby endtem bodis g, Whe sleimed, rﬁgﬁlf%rtl%ngnd)r”@dﬁﬁvélaﬁfg

closer.  That s fhe"%ﬁﬂpgﬁﬁ &r?r{l}‘gﬁ%l of the® lrﬁ%ﬁ)t)['oendm}]l?falf 0 rt?rget g)epgfofsg]ed

dlstrlbutlon hce 't he conmuni ca

i nt er net @Viﬁ%oﬂlnes faster than the nmaxi num average speed of the
tube car starting fromthe station and all the said conputers can
conplete the course reservation again during the travel, this

i nvention provides dynam c reservation services for passengers who
change the destination during the travel so as to solve the problem

i ncapabl e 20 of changing the destination during the travel wth the
previous static line reserving technology. Since the comrunication
rate of internet is nuch faster, up to 106 tines, than the departing
rate of cars fromthe station, the pre-ordered course my be changed
by the conputer in the car during the running of car. That is, a 25
dynam c reservation that the pre-ordered course may be changed during
the running of car is provided according to the invention, thereby
solve the problemin the prior art, in which the reservation is
static and destination cannot be changed during the running of car.
Since there is little " neck of bottle" in said network of tubes, the
running car 30 can adjust its traveling course to avoid any faulty
line due to the help of dynam c reservation technol ogy, the running
stability of the whole systemis inproved. Meanwhile, contributed by
the network of tubes, nore possible courses are avail abl e between
any two stations in the network of tubes. Therefore, a higher
runni ng efficiency can be obtained. And, with the increase 35 of the
network' s size, the efficiency will be inproved at a geonetri cal
progressi on and approaches a bal ance state automatically. Since said
distributing control system and net hod adopt detachabl e nodul e
structure, the main node and basic data of the whole control system
will not be greatly influenced by changes of the network of tubes so
as to suit the 40 changes of networks caused by, for exanple, urban
devel opnment. Therefore 22
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such control system and nmethod have nore flexibilities in practice.

Al t hough the invention has been described in detail with reference to
enbodi nents showi ng in drawi ngs, the scope of the invention is not
limted to the enbodi ments. Any changes, nodifications, or
equivalents 5 within the spirit and principle of the invention wll
fall intdVhabiseli@egiisthe invention. 23 Wat is clainmed is: 1. A
tube car usedl tub@ persosal tinanspesisosust aNsSPORMPr$\826ma compnses a

door 1o S EN, Ellaghal 18P ARSI pBERASRARIG S Chr SRGY, Il aoor
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accordln er.ein the cross section of the car has an
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t he tube? Tite 3ubarartadeordang deodadi iy wbewdiaithelcrasscdaitim2pf the car

wher ei n %% ﬁh SPEE prdfiid I1dhgl 1199 B8Ry %‘f'ﬁ'x%d e Wb B& QIR of the

proflle e cross section of the car. tube car according
to claim E‘L %r claim2, wherein an anti-col I i SI on danpi ng chassis is
provilded SatTmeturoteonhrambcm@mg etndslaon‘n daicd clai 2 e ehassies or more

whor oi n Sxnt tindd ek B AR b ki P B MenaPing eThupetiop of

are provitd@#arnside the said car. 6. The tube car a_ccordl ng to claim
| or cl aidmihe wies & @c@unditeg ftorcianh T@irlclghﬂr@ M eksinPA®\draRE dMsion

said car qoh oTA° HUREICR BESRIA 8 1o Sl Y08 SRt BE flCher <

gui de for hangi ng i hc
V\heeI15as§é'#§B|Se§98@%>f%[teiM east one horizontal wheel assenbly, with

the vertiscathaheele aapedydram®rne c@rﬂhang@d cma;rhh@ fwmbna%lcﬁ e@ér can

wheel asaps Jorded PR R A BB W iR Pt At pradefoifidde the

sai d vertSlatdaDa\V\Meel assenblies is controlled under at | east one

i mbal ance, svmé Cthhblémctarwa&@oltd?ﬁgl &f toiamee! soardaihe I vgireheelfiidef for

t he é&l’tl ca wheel er, nat el y novi ng upwards or downwar ds

in paral K %qiﬂgé?tﬁ?rﬁd ‘#%c?(?“t% I%Eft gui de channel or the right
gui de 30.cHenhigle sfartdrearding to Ghinf t6,t Weerainthrgsaldr@ddeoivroduitieefor

car. 8. The-dHERyiRa indbr M diandehet F\b@'\)@rﬁca}"/ﬂﬁfe%'! rhstsléﬁw???ésdaﬁﬂ' gdedas
rail -chan‘c_‘l n%o'rnggh%e%h%eﬁrggstemgfert tththe ver‘% ca? wﬁeel assembhers are
arranged at the front and rear regions of the ‘horizontal wheel assembly
25 while the horizontal wheel assembly is arranged between two vertical
wheel assemblies; said vertical wheel assemblies is controlled under at
least one imbalance switch unit with the left wheels and the right wheels
of the vertical wheel assemblies alternately moving upwards or downwards
in parallel and inserting into the left guide channel or the right guide

30 channel of the rail to shift the running direction of the car.
8. The tube car according to claim 6, wherein the said guide for
rail-changing includes a front insert—type wheel assembly, a rear
insert—-type wheel assembly, a vertical wheel assembly, a horizontal wheel
assembly, an imbalance switch unit, an electromagnet, a junction plate
35 and guide channels in rails; the said front and rear insert—type assemblies
are arranged at the front and rear ends of the guide for rail-changing and
are connected with each other by means of an interlinking lever and said
imbalance switch unit; when said electromagnet moves upwards and
downwards due to the pull force from an armature, the front and rear
40 insert—type wheel assemblies alternately move upwards and downwards in
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insert-type wheel assenbly, a vertical wheel assenbly, a horizontal
wheel assenbly, an inbalance switch unit, an el ectromagnet, a
junction plate 35 and guide channels in rails; the said front and
rear insert-type assenblies are arranged at the front and rear ends
of the guide for rail-changing and are connected with each other by
means of aPariafiekHrpagh e lieleskinking (everdo insdalistecthesigift oh right tchamhen
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vi deo/ audigayihgyinegnsesnspiised kar—-caryind Mid#v/aatid kaydhg tiibess useadei n
a personal at,ransport system corrpri ses a plurality of tubes, wherein
the said nle[t rk . of Egs ined with the 20 existing bI ocks or
bui | di ngs, r‘@é‘?fﬂrkt 8 l?erf' Pﬁ% HBtWBPIE 5! t“@l?égoft SYSHBVr U RI'ESS an
upper rai IDllar@di/tsbpf dubeswewhermiin thesaipiindiwerkaoft tibe sciar corohimegi wighgbeds
or pasmengglsindhel®ike. oaaaU|sEhegmebmré<a@f tipdes BeCokdiad be tobat N
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si ngl e- Iayere s, and ca S each
| ayer run S@AYH'SPRGFR Odlpraéé?i’%ﬁrs ti':?fe"’rhe network of tubes according
to claim12. THeneiworkadbl tthdesceardieadh dlairer! i,nehaden ahpl netadort wfof
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to cI es are

over | appegif hd %n%ffgﬁ t%%ﬁpﬁ%@ﬂ &1 é%n "bﬁos’x%lﬁ &é‘?‘% ‘%t rai ght and
curved tuﬂé’s Flo mewg'ﬂﬁasé tuie §rmfé>r6vﬂgAtomé¢jé1 12, wherein said tubes in
gach laver include a plurality of siraight tubes and curved tubes.

14. The network of tubes according to ¢laim 11 or claim 12, wherein said
multi-layered tubes are overlapped and supported by support poles, and

30 said straight and curved tubes form X-shape, N-shape or A-shape
intersections of lines or entry/exit line loops.

15. The network of tubes according to claim 14, wherein said X-shape,
N-shape or A—shape intersections of lines or entry/exit line loops fit to the
existing blocks in cities.

35 16. The network of tubes according to claim 11, wherein each tube has an
interlayer wall structure with light form materials filled in hollow space of
the wall structure and a rail laid on its inner surface of the wall structure.
17. The network of tubes according to claim 11, wherein some
video/audio signal transmission means are arranged on outer surfaces of

40 the tubes.
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intersections of lines or entry/exit line |oops. 15. The network of
tubes according to claim 14, wherein said X-shape, N-shape or

A-shape intersections of lines or entry/exit line |loops fit to the
existing blocks in cities. 35 16. The network of tubes according to
claim 11, wherein each tube has an interlayer wall structure with
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| ow speed t O¥fdghoe”™ means comprises a power tray, an overshoe door and an
aerodynamic shroud, in which the said power tray has one ar more rails
thereon connected with rails in the normal-air~pressure low—-speed tubes
so that the car automatically slides onto these rails into the “ overshoe”
30 means and is locked with the * overshoe” means as an integrated part.
24 The network of tubes according to claim 19 or claim 20, wherein the
said normal-air—pressure low—speed tubes and said low-air-pressure
high—speed tfubes are jointed seamlessly through the pressure
transforming stopcocks; each of the said pressure transforming stopcocks
35 includes an airtight cabin that can contain a pneumatic or magnetic
floating "overshoe" means; and each alrtight cabin is provided a set of air
pressure reducing/boosting means and airtight doors are provided at both
ends thereof,
25, The network of tubes according to claim 11, wherein a plurality solar
40 cell panels as power supply units are arranged on the outer surface of the
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so that the car automatically slides onto these rails into the "
overshoe" 30 neans and is |locked wwth the " overshoe" neans as an
integrated part. 24 The network of tubes according to claim19 or
clai m 20, wherein the said normal-air-pressure | ow speed tubes and
said |owair-pressure high-speed tubes are jointed seamnl essly
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channels of the right tube such that the left guide channel in the pair of
channels of the left tube guides the car when the car running in the one
30 tube will move into the left tube, while the right guide channel in the pair
of channels of the right tube guides the car when the car running in the
one tube will move into the right tube, and an opening for passing the
guide for rail~changing on the car is provided at the diverging region.
29. The network of tubes according to claim 11, wherein air release valves
35 and air suction valves are provided in certain tubes in the network of
tubes.
30. The network of tubes according to c¢laim 11, wherein a piurality of 3D
car storehouses with at least one station are provided near or within the
network of tubes, each of the said 3D car storehouse includes a vertical
40 circulating rail, a horizontal moving beam for hanging and moving cars, a
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connected to a pair of guide channels of the |left tube and a pair of
gui de channels of the right tube such that the left guide channel in
the pair of channels of the |eft tube guides the car when the car
running in the one 30 tube will nove into the |eft tube, while the
right guide channel in the pair of channels of the right tube guides
the car wh@ivinBemeghapipihi fy olaiferie baméng upaten Bl webveo i bridoe and a
ri ght tubeststing aonpperidigpfiler, RASISiNG waiRingWridgel & suabbrielangi g

on the car t‘ mW Qﬁhdggnﬁéct%ﬁevﬁt'hv‘?ﬁ@'é}gst{r?gg'ﬂﬁfdn‘?q? E'&%ré‘e V\Q\rlﬁd%s

t ubes accor rein ar

suction vai"\?é APlUBRORATASR IO et HiTReT ﬁ‘ﬁé%"%'?f”l ngrﬁe@mpkthgfvemcal
t ubes. 30. ciThedaties weil kundfer tthbekivacaothei digving rcbaianidt andvibe eichiom of

plurality gfe RRizdedkl @,fogrr@gé@,ﬂs with at | east one station are

provi ded ngar -Qr f t ubes ch .of th sald 3D
car stor ehg131 Re n%?ttwcf’ég éth 'étFei g\gﬁo% |tlpcﬁ{%‘é |§g P97, TS SRS T
movi ng bea%air@rl Halhgi He Ceﬁﬁcﬁthﬁge dasst og aryrileei of ﬁgofﬁe@ﬁé*?ﬁ S car
pl at f or m bstokehwusel ate, a wal king bridge and a station control

conmput ¢f, ﬁdTﬁQ%e‘{‘@Bh«' 69 t%%&%@gb&iﬁé’gg%léﬁq R \Wé:"relr?h?é hgﬂi %Bdcar
connected w Q he exi st ng % or P

t ube car c%ltr?r & Fahr B2 GPARIKYTS al'”tfooer’%eoﬁﬁ“{rWé \tﬂé}etl dl’fi“ "E;ype
ci rcul ati ngmbeadingriger, t hoishervigpef titmadicabimgtymechapusenaddttdee or

action of blﬁlf'&ﬁﬂ@qgfbéo'&teabln@m“lé‘@r@@%ﬂ madti-1ahercRebmdie @F rhuResloors,

accordi ng n the said one station of the 3D car
storehouseé'?%ggaqm]ﬁ Ormfl’@%r or floors of the 3D car storehouse.

10 32. 1Thedhel WRmeterk Gf)é%b%céé‘r?a'i%@g 8 Crim ROB0VheIREY Eih Seitk SPardr
3D car stapedause cay e comstroottdedniont@i—dyngtagiorg! senvidey peation or

wal | -type, jn£0HL @ ”&lart %@@neh%'u@bﬂ@d ﬁl’ﬁért’evt c'aﬂt 'b%g'&%lél' "1‘ont Yﬂé%w porarnly
househol d- %Be or

rm gs gge f gc I%r s?/ se fta cYunn
on one or BN 681“8 9a°ﬁ e |‘?EH SR Gef f?ﬁa f% k) #‘H& .
net wor k oftheubesradiesor dndgorogidd atendiy, ewhey ef@rst i & dingD walh high
st or ehpuserrampe hewconstructed into let-by station, service station or

i ne-to- "Tw £ Hersb QLIRS %9?%%0%@% %%rélaeéoffo%gttsfﬂ?gfn% hl %

Paur DS Bgnaiihg nasepl Phiibstabarsidis Slalmny! tadry Witre e ¢fe

i nes withrubsgh tul2®s of dfi¢ inetwbrswof BbesA personal transport system
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net wor transpo sys em co
or goods from door to door; and

a network of tubes comprising a plurality of tubes, the said network of
tubes combined with the existing blocks or buildings, and each tube in the
network of tubes provided with an upper rail andf/or a lower rail for
30 supporting and/or guiding the said tube car carrying passengers or goods.
36. The personal transport system according to claim 34 or claim 35,
wherein the network of tubes includes normal—air—pressure low—speed
tubes each having the inner profile of the cross—section fitting to the outer
profile of the cross—section of the tube car to thereby form piston effect
35 among cars in the tube.
37. The personal transport system according to claim 38, wherein -an
airtight ring is provided on the outer surface of the tube car along the
outer profile of the cross-—section of the car to cover slits between the
inner surface of the tube and the profile of the car when two cars

40 approach each other rapidly so as to form said piston effect.
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25 a tube car conprising a self-powered closed tube car carrying
passengers or goods from door to door; and a network of tubes
conprising a plurality of tubes, the said network of tubes conbined
with the existing blocks or buildings, and each tube in the network
of tubes provided with an upper rail and/or a lower rail for 30
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col I ecti ng, anghiRQNt¥ S Aféh refated to cars running in the related tubes, and
monitoring and controlling the speeds of cars within its management
scope to avoid collision of cars; and
each computer in each tube car is used for collecting and managing
30 information related to the car running as well as controlling the running of
the car.
43. The control system according to claim 42, wherein tables recording
possible courses from one station to another related station are saved in
computers both in station and at converging joint of two lines to provide
35 possible running courses for passengers.
44. The control system accaording to claim 42, further comprises a
plurality of detecting means provided along tubes of the network of tubes
for detecting the real arriving time of each car and [D information of the
car, and then sending the detected signals to the computer at the ahead
40 converging joint of two lines.
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i nformation about required and stored enpty cars to bal ance them and
controlling entry/departure operations of cars; 25 each conputer at
converging joint of two lines is used for collecting and managi ng
information related to cars running in the related tubes, and

nmoni toring and controlling the speeds of cars within its nmanagenent
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(2) Driven by a related driving mechanism in the station, the car is moved
onto a backing plate in the station so that the station entry/exit line is
emptied;
(3) After leaving the tube car, the passengers leave along a walking
30  bridge near the station, and then the backing plate turns down,
(4) Jointly driven by the horizontal moving beam and the driving
mechanism, the empty tube car moves down into the 3D storehouse;
(5) The empty horizontal moving beam and the driving mechanism move
to the station enfry/exit line along a vertical circulating rail in the
35 storehouse and are located in line with rails 44, 45 in the tube to receive
next car.
49. The control method according to one of claims 45-47, wherein an
empty car is supplied and sent by following the reverse steps in claim 48.
50. The confrol method according to one of claims 45-48, further
40 comprising the following step: when the destination station of a tuber car
30



conprising the followng steps for receiving a car in a 3D car
storehouse in station: (1) A running car enters the station
entry/exit line and slides under a horizontal noving beam for

hangi ng and noving the car in the station of 25 the 3D car
storehouse; (2) Driven by a related driving nmechanismin the station,
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beam and the mecha the station entry/exi i ne
al ong a vetd'pelgd %?W@ﬁlatlng rall |n the 35 storehouse and are

| ocated in line with rails 44, 45 in the tube to receive next car.
49. The control nethod according to one of clains 45-47, wherein an
enpty car is supplied and sent by followi ng the reverse steps in
claim48. 50. The control nethod according to one of clains 45-48,
further 40 conprising the follow ng step: when the destination
station of a tuber car 30 carrying passengers or goods is determ ned
or when an enpty car is available in a station, each conputer in
each car will communicate with other related conputers in the
network of tubes to select a running course to which the tuber car
carrying passengers or goods or the enpty car can 5 reach within the
-shortest tine, and then running the can according to the selected
course. 31
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