IMPOSSIBLE ENGINEERING

MAGLEV
Episode 5
[Timecode Jshot — TNaatie ]
Archive VO:
10:00:02 TUp cac cong trinh kién tric hién dai dep nhat hanh
tinh.
10:00:07 Long shot and GVs Dennis Poon:
H3y nhin tda thap khdng 16 cao dén 632 mét nay di.
10:00:12 archive VO:
Cho dén nhirng c6 may hién dai manh mé nhat Trai
dat.
10:00:16 Stuart Justice:

N6 dai gan 280 mét. Con tau Nir Hoang Elizabeth HMS |3
tau chién I&n nhat tirng dwoc xay dwng, danh riéng cho
guan ddi hoang gia

10:00:24 Graphics & Archive VO:

Sé khéng thé nao c6 dworc néu khdng nho vao nhivng
nha phat minh 16i lac, day tinh dot pha clia qua khip.

10:00:30 GVs & Long shot Urs Meier:
Toi chwa tieng nhan ra né lai dep dén thé. Manh mai
lam sao.

10:00:34 GVs & close shot Rhys Morgan

Néu bi ban tring thi ho s& nd tung theo dung nghia
den, nhw dang cw®i mot trai bom vay.

10:00:39 GVs & close shot Bernhard Kurz:

Theo quan diém k¥ thuat cla t6i, day 13 mot cong
nghé tién tién.

10:00:45 GVs VO:
Trong tap nay, doan tau nhanh nhat thé gii.
10:00:53 GVs Yewande Akinola:
N6 dang bay v&i van tOc 431 ki-16-mét trén gid.
10:00:58 GVs VO:
Dwong nhw di ngworc lai cac dinh luat clia tw
nhién.
10:01:02 medium shot Yewande Akinola:
Con tau ndi 1én cach dwdng ray dung 1 xen-ti-mét.
10:01:07 archive VO:
Va nhirng phat minh mang tinh lich str day tién
phong.
10:01:11 medium shot Andrew Steele:
Trong nhw nd dén tr twong lai vay.
10:01:14 GVs & close shot Jen Masengarb:

To6i nghi néu khdng c6 tram L thi ching ta sé khong
c6 dwgc mot thanh phd My s6i dOng tuyét vOi nhw
ngay nay.




10:01:18

GVs

VO:
Bién diéu khéng thé, thanh cé thé.

10:01:32

archive and GVs

VO:

Trung Qudc 1a mot qudc gia dang trén da phat
trién v&i tham vong viron t&i tang binh Iwu ngoai
khong glan Thwong Hai la trung tam tai chinh
toan cau, thu hit moi ngwdi tir khap thé gIO’I doé
vé v&i tham vong clia né. Dong ngwdi d6 vé day
cang dong, nhu cau vé khong gian cang cao -
thanh pho nay phai d6i mit v&i tinh trang un tac
giao thong ndng né va tac nghén hang ngay.

10:01:58

medium shot

Yewande Akinola:

Thwong Hai 1a mot thanh phd x6 bd. Nha clra, xe
¢ phai gianh giat tirng tat dat. Viéc di chuyén
cling cé thé rat kho khan.

10:02:09

archive and GVs

VO:

Vao dau thé ky 21, Thwong Hai phai déi mat voi
mot thach thirc vé k¥ thuat twéng chirng nhw
bat kha thi — tinh trang tac nghén ting cao cla
tuyén cao toc 6 lan dwong ndi tir san bay qudc té
Ph6 Déng (Pudong) khién tinh hinh giao théng
ngay cang toi té.

10:02:29

medium shot and GVs

Yewande Akinola:

Viéc di xe 6 td dén san bay cling phai mat khodng
45 phat chi dé di 40 ki-16-mét. Ban that sw phai
can mot gidi phap dé chay thang tt thanh phd dén
san bay ma khong phai dirng lai hay gép bat ky
phwong tién nao khéc. T6i, cling nhw hau hét cw
dan & Thwong Hai, khong cé thdi gian dé ngdi chd
trong canh ket xe.

10:03:08

GVs

VO:

Giai phap clia Thwong Hai dé 13 1ap dat mot hé
thong tau nhanh nhat thé gi®i, con tau mangy
twéng cla twong lai doc nhat vo nhi trén Trai dat

10:03:25

GVs and medium shot

Yewande Akinola:

Thr doc ddo va khac biét nhat vé tau dém tir
Maglev chinh 1a viéc né o’ Iling — con tau nay hoan
toan khdng cé banh xe, né ndi lo Itrng doc duwdrng
ray dén tan san bay.

Bay gi& tau Maglev dang sap stra kh&i hanh tlr ga —
khi dat t&c do tdi da, doan tau cé thé di chuyén voi
t6c dO 431 ki-16-mét trén gi® - that ngoai slrc
twdng twdng — phi thwdng!

10:03:57

GVs

VO:

Dé tao ra hé thong tau dém tr Maglev hién dai
nay, d0i ngii cac nha thiét ke va ky sw da phai
vwrot qua rat nhiéu thir thach day khé khan.




10:04:13

GFX

VO:

Nhirng ngw®i sang tao nén tau dém tir da phai
loai b6 bét nhirng cai tién ky thuat quan trong,
mang tinh lich str, 1a nén tang chinh cta du lich
tau hda ngay nay.

DAu tién, con tau sé khong c6 dong co.

DPo6ng nghia véi viéc loai béd mot trong nhivng
phat minh nén tang nhat cha ky thuat.

Khéng chi thé, viéc nay dwdng nhw con thach
thirc cac nguyén ly co’ ban nhat.

10:04:56

GVs and GFX

VO:

Nhwng d6i v&i cac nha thiét ké cta tau dém tir
Thwong Hai, van dé di bat dau ti trwérc khi ho
¢6 thé hinh dung nén con tau — Hé thong giao
thong hoan toan mé&i nay liéu cé phu hop véi
thanh phd Thwong Hai day ban rdn va dang trén
da phat trién?

10:05:14

archive and medium
shot

Yewande Akinola:

Thwong Hai 1a mot trong nhibng thanh phb dong
dan nhat thé gidi, dan sé dang ngay mot tang. Viéc
xay dwng co s& ha tang theo nhu cau ltc nay sé 13
mOt thach thirc I&n, vi & day khdng cé da khong
gian. Nhw nhirng tda nha quanh day, chi cé cach
xday hudng én trén.

10:05:48

GVs

VO:

Chicago la mot trong nhirng siéu do thi hién dai
nhodn nhip nhat thé gi&i. Viéc di dan & day 1a mot
thach thipc hau can, nhwng nhe mot s ky sw
tién phong clia thanh phé, giai phap tién tién ho
da thwe hién tie hon mét trdm ndm trwdc van
con dwore st dung cho dén ngay nay.

10:06:13

GVs and medium shot

Jen Masengarb:

Vao cudi thé ky 19, Chicago |a mot trong nhirng
thanh phd phat trién, néu khdng mubn néi 13
nhanh nhat, trén thé gidi. Vao nhirng ndm 40 cla
thé ky 19, khong 1au sau khi thanh phd dwoc thanh
lap d3 c6 gln 4000 cw dan, va dén ndm 1900, con
s& d6 d3 tang |1én thanh mot triéu rwdi. Thanh phd
nay m& rdng rat nhanh, clr nhw 13 Thwong Hai cla
cudi thé ky 19 vay.

10:06:36

GVs

VO:

Vay cac k¥ sw va nha chién Iwoc c6 thé doi pho
v&i thach thirc van chuyén dan sd ngay mot ting
dwong nhw bat kha thi nay nhw thé nao, ma
khéng Iam tac nghén thém cac tuyén dwdng von
da ban ron?

10:06:55

GVs and medium shot

Jen Masengarb:




Day chinh |a gidi phap dwoc phat trién dé nang hé
théng dworng sat thanh phd 18n trén giao thong
théng thwdng. Mac du chi phi cho loai co s& ha
tang nay kha dat dé nhwng van ré hon nhiéu so
v&i viéc xay dwng tau dién ngdm.

10:07:14

archive and GVs

VO:

Viéc xay dwng dworc tién hanh tir ndm 1892,
nhwng 1ap dit mot hé thong dworng sat cao hon
12 mét so v&i hé thong dwdrng xa luc bay gio von
phai cAn mot no lwc vé ki thuat khdng 16 va
khéng dwo'c moi ngwdi Ging ho cho Iam — nhibng
cin ho & tang 3 phai budng réem clra ca ngay dé
gilP sw riéng tw, va cac cb gai tré phai can than
v&i nhipng tén nhin trém tlr dwo'ng ray. Tuy
nhién, nhin chung, d6i v&i cdng chiing, hé thong
nay la mot cu hich I&n. N6 dworc moi ngw®i yéu
mén dat biét danh 13 L (e/, doc 13 eo), viét tat cho
elevated, nghia la trén cao.

10:07:55

GVs and medium shot

Jen Masengarb:

Chung ta dang & & nha ga Quincy. Tram L da dworc
phuc dwng lai, n6 cho ching ta thy dwoc géc nhin
cla cac hanh khéach vao cudi nhirng ndm 90 cla
thé ky 19, va khai niém co ban cla viéc di chuyén
con ngwdi ra vao thanh phd & mot tdm cao mdi
cling khdng thay dbi gi so v&i ngay trudc.

10:08:13

GVs

VO:

Giai phap nang tuyén dwdng sat thanh pho Ién
cao thanh c6ng dén néi hon 120 nam sau, hé
thdng nay van van chuyén gan 500.000 hanh
khach moi ngay.

10:08:28

medium shot and GVs

Jen Masengarb:

Sy tang trwdng clia thanh phd Chicago song hanh
cung tram L nay — bung nd dan sb cubi thé ky 19
ti€p ndi ngay sau sw phat trién cla hé thdng giao
théng. Toi nghT néu khdng cé tram L thi ching ta sé
khéng c6 dwo'c mot thanh phd My sdi ddng tuyét
vO’i nhw ngay nay.

10:08:54

GVs

VO:

Cac ky sw & Thwdng Hai d3 tiép bwdrc gidi phap
vé dwdng sat trén cao & Chicago, tao ra mot hé
thdng dwdng ray dai 30 ki-16-mét vwrort 1én trén

nhiPng tuyén dwdng trong thanh pho.

10:09:05

medium shot

Yewande Akinola:

Loi thé clia mOt hé thdng d3 tao nén cac cong trinh
d6 thi d6 1a n6 rat dé 1p dat, khong dnh huéng gi
dén cac cong trinh ngdm dwdi méat dat, ciing




khong can thiép gi vao cac cong trinh co s& ha tang
hién c6 trén mat dat. That sw rat tuyét voi.

10:09:24

GVs

VO:

Nhwng viéc xay dwng tuyén dworng sat trén cao &
Thwong Hai phai doi mat v&i mot nguy co’ rat cu
thé, tiém tang tham hoa tan khoc khdn lwong.

10:09:33

medium shot

Yewande Akinola:

Thanh phd Thwong Hai toa lac trén khu vuc cé
hoat ddng dia chat I&'n, thém vao dé nén dat sét &
day yéu vo cung — nghia |a nguy co hda 1dng rat
cao.

10:09:46

archive

Vo:

Héa I6ng 13 mot hién twong bat thwdng va nguy
hiém, xay ra moi khi c6 dong dat — nén dat clrng
dot nhién bién thanh bun nhio.

Nha vat Iy Andrew Steele d3 chuan bi mot thi
nghiém dosn gian dé ta c6 thé hinh dung hién
twong hda I6ng hoat déng nhw thé nao.

10:10:10

medium shot, close shot

Andrew Steele:

Ta xem day 13 nwdc ngdm dwdi mat dat. Chd dat
nay cé mwc nwdc cao nén bén trén 1&p dat bun
b3o hoa chi c6 mot I&p dat kho rat méng. Gidy
twdng twong ta xay trén nén dat mdng nay. Kién
thiét mot thanh phd xinh dep. Nhwng ta lai xay
dwng trén dat cat kho, lai ngay trén du’b’ng dut gay
dia chan, nén sé c6 nguy co bi dong dat.

Khi t6i Iac chiéc hdp, nuwdc ngam & dwdi bj day 1én
phia trén |&p dat kho, bién nén dat clrng thanh
chéat I&dng, nén cdc cdng trinh, tda nha sé bi chim
thang xudng phia dudi.

10:10:51

GVs

VO:

V&i mbi de doa dong dat thwdng xuyén tai
Thworng Hai, cac bién phap phong ngilra phai
dwore thwe hién ki lwdng, dé dam bao tau dém
tr Maglev tranh dwoc canh chim vao mat dat
mot céch tham kh&c mdi khi c6 ddng dat.

10:11:04

medium shot

Yewande Akinola:

Cac ky sw da dwa ra mot ky thuat dwoc goi la dong
coc —mdi tru dé’ duworc xay trén mot ndp bé téng
v&i bé réng xap xi 12 mét va nam sau 2 mét dudi
mat dat, dwdi moi nap bé tong lai cé them tw 20
dén 24 coc bé tdng dwoc cam sau xubng mat dat
vQi dd sau dang kinh ngac: 70 mét.

10:11:29

GFX and GVs

VO:
Cac nap bé tdng déng vai trd 13 mot 1&p nén virng
chac, dworc ho tro’ b&i nhiéu coc. Nén néu I1&p




dat gan bé mat bi héa 16ng, cic coc ré cam sau
nay van sé gilr virng dwdng ray clia tau Maglev.
Chi trong khoang thi gian bang mot nira thoi
gian dw kién, cac ky sw ngw®i Trung Qudc d3 lap
dat hon mot ngan coc bé téng dé ho tro dwong
ray.

10:11:51

medium shot

Yewande Akinola:

Chi mét chwa day 9 thang, ho d3 hoan thanh cac
coc nén cach déu nhau 25 mét xuyén subt tuyén
dwdng dai 30 ki-l6-mét.

10:12:07

GVs

VO:

Nhwng céc k¥ sw con phai déi mat v&i nhiéu
thach thirc hon thé nira, khién ho phai tim vé
nhirng nha phat minh 10i lac cia qua khtkr...

10:12:15

medium shot

Andrew Steele:
Nhanh thé!

10:12:20

GVs

VO:
... dé tao ra thém nhiéu ky thuat bat kha thi hon.

10:12:39

archive and GVs

VO:

Tau dém tlr Maglev cila Thwrorng Hai la con tau
nhanh nhat hanh tinh — mot vién canh clia twong
lai bay doc theo mét dat ding nghia den v&i toc
do hoat dong dang kinh ngac, Ién t&i 431
ki-16-mét trén gi®. Cong trinh ky thuat bat kha thi
nay d3 lam thay d6i bd mit cla viéc di chuyén tip
san bay quoc té Thwong Hai vé trung tam siéu do
thj sam uat.

10:13:11

medium shot

Yewande Akinola:

Tau Maglev chay moOt quang dwdng dai 34
ki-16-mét tlr day dén san bay Phd Dong theo
hwéng d6. Bay gi®, néu tdi di bang tau dién ngdm
chang han, s& mat hon 1 tiéng, néu di bang 6 té
hay taxi thi mat khoang 40 phut. Nhwng néu téi di
bang tau dém t, tdi thich thé nay hon, thi chi sé
mat 7 phat.

10:13:33

GVs

VO:
Nhwng viéc tao nén mot con tau nhanh nhw thé
nay lai tao thém nhiéu thach thirc méi.

10:13:43

medium shot and GVs

Yewande Akinola:

Day c6 thé 1a con tau nhanh nhat thé gi®i, nhung
viéc day tdc dd cla con tau 1&n t&i gan 500
ki-16-mét trén gi®r c6 thé khién cac nha thiét ké
phai dbi mat v&i cac van dé vé strc can va kéo clia
gi6. TOc dO cang cao, lwc cdn cang I&n. Va chuyén
ddng clia khong khi s& lam t6c d6 clia tau gidm di,
tiéu ton thém nhiéu ndng lwong gia tri.

10:14:16

GFX

VO:




NhiPng bang chirng s&m nhat vé tién than cda
dworng sat hién dai c6 thé dworc truy ngworc vé
Hy Lap c6 dai, noi ma ca con ngwi 1an dong vat
cuing kéo nhiPng phwrong tién dworc gan banh xe
chay trong cac ranh da voi, nhirng ranh nay sé
ngin chin céc toa xe r&i khoi tuyén dworng dinh
san.

Viéc van chuyén bang dwong ray dworc nghira
ban dau dung dé giam b&t ma sat. Vao ndm 1805,
& nw&c Anh, ngwdi ta di chirng minh dworc rang
mot con ngwa khoée cé thé kéo dworc ca xe hang
néng 1 tan trén dwong binh thwdng. Nhwng néu
str dung dwong ray, con ngwa c6 thé kéo dworc
mot chudi 12 xe hang v&i tong trong Iong 1én
t&i 3 tan chay quing dwdng dai gan 10 ki-16-mét
chi trong 2 gi®. Thém dau may hoi nwéc vao, va
ta c6 thé di chuyén xuyén ca luc dia mot cach dé
dang, bién chuyén thé gi®i hién dai.

10:15:13

archive

VO:

Mac du dworng sat thay doi cach chung ta song
mot cach dang ké, vao nhirng nam 1930, thiét ké
khi déng Iwc hoc van dirng virng mot cach dang
kinh ngac.

10:15:24

GVs and medium shot

Andrew Steele:

Thiét ké tau hda khong hé thay dbi sudt 100 ndm
nay, ké ttr thiét k& nay: dau may tén Itra cla
Stephenson. Ban co thé théy ndi hoi hinh tru cb
dién, mot 6ng khéi dwoe cd dinh phia trude, va
phan mii ddu may phang hoan toan, khéng theo
thiét ké khi ddng hoc.

10:15:38

long shots and archive

VO:

Can sé c6 mOt ngwdi v&i suy nghi cap tién dwa ra
mot ké hoach lam thay d6i thiét ké tau héa mai
mai. O phia bac nwéc Anh, xuat hién mot kj sw
dau may hoi nwére, Nigel Gresley, di sang ché ra
mot c6 may m&i, v&i thiét ké bong 16n, 13 con tau
nhanh nhat thé gi&i luc bay gié - tau Mallard.

10:16:01

GVs and long shot

Andrew Steele:

MOoi thir trén dau may nay déu dworc thiét ké dé
t6i wu hda tdc do, gitip nd chay nhanh nhét cé thé.
Nhi¥ng banh xe khdng 16 nay gitp né tién manh vé
phia triedc. BO dng khéi doi phia trén dung dé hat
khi thai ra cang nhanh cang tt khi tau dang chay &
t6c dO cao. Va ca hinh dang dong nwéc xinh dep
nay nira. Trai ngwo'c hoan toan v&i nhirtng mau
thiét ké tau trwde do.




10:16:20

archive and medium
shot

VO:

Dé tao nén thiét ké nay, Gresley d3 str dung mot
ham théng gi6, trwwdc day dung dé bao dwong
trong nganh hang khéng, va tim thay vai két qua
thu vi.

Andrew Steele hién dang di tham quan trung tam
thtp nghiém Train Rig tai Derby dé tim hiéu sw
khéc biét ma thiét ké kiéu dong nwérc tao nén.

10:16:42

medium shot

Andrew Steele:

Day la dworng ray thtr nghiém. N6 c6 thé tang tdc
do céc con tau lén t&i 75 mét trén gidy, nghia la
hon 250 ki-l6-mét trén gid. HOm nay ching ta sé
thr nghiém 2 loai tau. Pay 13 mdt con tau ch&
hang v&i phan mii tau phang, dai dién cho loai tau
khong theo thiét k& khi ddng hoc nhw cach ching
dworc thiét ké ban dau. Con day 13 mot chiéc tau
cao tc, mot chiéc InterCity 125. N6 ¢6 hinh dang
mi thudn dai, 38 déc xudng. Ching ta sap slra
thay suw khac biét vé tdc do cla hai loai tau nay.
Va day la thr ching ta s& dung cho mot thi nghiém
thuwc té. Nhibng th nay |a cng sdng, va khi doan
tau di ngang qua nhirng cdng sang nay, né sé 1am
ngat quing ludng anh sang, ching ta sé xac dinh
dwoc mbce thdvi gian d6. Va chi mot tich tac tiép
theo, né sé lai tiép tuc ngat quing ludng sang. Va
bang cach do sw khac biét gitra hai mbc thdi gian
d6, v&i khodng cach nay, ching ta sé cé thé tinh
dworc van toc clia doan tau

10:17:30

medium shots

VO:
Cac doan tau mé hinh dwoc ban di bang nhirng
may phong cao su khong 10.

10:17:38

medium shots, GVs

Andrew Steele:

Gi0 chung ta dang nén mot it Iwc cho doan tau
bang cach kéo né xudng vao vi tri phong. Toi dang
cdng thang hét nhw doan tau bay gi® vay. Puorc
rdi, gi® toi sé... di nao.

Nhanh thé!

Tin hay khéng tly ban nhwng 1an tht nghiém nay
van con kha cham. Chay th{r xong réi, van dé chinh
bay gi® 12 14y sb liéu tlr nhirng cOng sang nay. C6 2
di¥ lieu & day. COng sang dau tién ghi nhan con s
36 mét trén gidy. Va & cdng sang thir 2, cach cong
sang dau tién chi vai mét, con s6 dworc ghi nhan 13
34,5 mét trén gidy. Ban co thé thay rd rang rang
van toc cla doan tau d3 bi gidm di mot chat. Lwc
can khi ddng hoc da lam chdm doan tau lai.

10:18:35

GVs

VO:




Chi trong mot khoang cach ngan giira 2 cong
sang, doan tau v&i phan miii phang da mat di
khoang 5% van toc clia né.

Bay gi® chiing ta sé tiép tuc thi nghiém vé&i mau
tau miii déc.

10:18:50

Medium shot

Andrew Steele:
Chuén bi, sn sang va khai hda.

10:19:04

GVs

VO:
Lan nay tdc do chia con tau chi giam 2% khi di qua
cac cong sang.

10:19:12

medium shot

Andrew Steele:

Nhirng con s6 & day khang khac biét gi nhiéu
nhwng khi ta nhan nd v&i kich thwédc ctia mot con
tau that ngoai kia, va day con tau di chuyén lién tuc
trén dwdng ray, thi day sé 1a mot thay doi I&n vé
tinh hiéu qua.

10:19:23

GVs

VO:
Mot sw that ma Nigel Gresley da phat hién va khai
thac né xuat sac.

10:19:29

GVs

Andrew Steele:

K¥ thuat nay cla Gresley that sy 13 mot buwdrc tién
vro't bac. DU ching ta d3 st dung khi ddng Iwc hoc
trén may bay va thy dong lwc hoc trong thuyén
be, nhwng day |3 1an dAu tién nhing nguyén Iy nay
dworc ap dung cho tau hda. Chinh diéu nay d3 cho
phép con tau Mallard chay v&i van tdc 126 mét
trén gio.

10:19:44

Long shot, GVs

VO:

Vao nam 1938, doan tau Mallard d3 xac lap ky luc
12 doan tau hoii nwdc nhanh nhét chay trén
dwong ray, va ky luc nay van dieng vibng cho dén
ngay nay.

10:20:04

GVs and archive

VO:

Cac nha thiét ké tao nén doan tau dém tir
Thwong Hai Maglev da hoc tap tir nhirng dot
pha clia tau Mallard va tao nén con tau véi mot
van tdc ma ngay ca nha phat minh Nigel Gresley
cling khdng hé nghi t&i — trong mot 1an chay thir
nghiém, van toc clia tau dém tir Maglev d3 lén
t&i 500 ki-16-mét trén gi®, gap 2 1an nhivng gi ma
con tau khi ddng lwc hoc Mallard cé thé lam
dworc.

10:20:30

GVs, medium close up

Yewande Akinola:

Ban c6 thé thay né dwoc thiét ké vo cling tinh gon
va dep dé - v&i phan mii dé dbc xubng rat mwot
ma. Ngoai ra con tau con bao kin dwdng ray, viéc




nay giup gidm nhirng nhiéu loan c6 thé dwoc tao
ra gilra doan tau va duwdng ray.

10:20:50

GVs and archive

VO:

Thé nhwng sw phat trién ctia doan tau dém tir
dam chat twong lai Maglev phai mat hang thap
ky dé thir nghiém trwéc khi né cham dén dén
mupc hiéu suat dang kinh ngac nhw hién nay, &
thé ky 21.

Puworc tao ra & nwéc Plrc, mau tau ch® khach
dau tién dwoc ra mat vao nam 1971 — tai thoi
diém ma viéc di chuyén bang khi dong Iwc hoc
chwa dworc xem trong.

Tuy nhién, khi cac thi nghiém dworc tiép tuc, va
van toc ting Ién nhanh chéng, thi cic mau thiét
ké tau hinh khoang ng6i, gi® day d3 dworc truyén
lai cho cac tuyén dwdng sat trén cao & Thwong
Hai, d3 nhanh chéng thanh hinh.

Thé nhwng tdc dd cao lai dan dén nhipng thir
thach khéc vé mat ky thuat.

10:21:35

GVs, medium shot and
archive

Yewande Akinola:

Tau dém tlr di chuyén tt san bay va tau dém tir di
tlr thanh phd s& chay qua nhau v&i mot tbc do
khong twdng, van tbc cOng lai phai 1én dén hon
860 ki-16-mét trén gid, va viéc nay c6 thé tiém an
mOt vai van dé.

DU thiét ké c6 tinh gon dén dau, bat clr vat thé
nao chay ngang qua nhau v&i tdc do 1&n déu sé
tao ra s thay doi trong ap suat giba hai vat dé. Ap
suat thap gitra hai tau di chuyén cuing chiéu cdng
thém &p suét cao hon khi g&p mot tau khac di
nguwoc chiéu sé tao nén ap lwc rat I&n dén vach
ngan cla con tau. VAy nén vo tau dém tw phai
dworc lam tr hdn ho'p nhom — nhe, nhwng cling vo
cung bén chac, d0 dé chiu dwng nhirng ap lwc 1én
con tau khi di chuyén & t6c do cao.

10:22:37

GVs

VO:

Dé gitp tau dém tir Maglev pha ky luc vé tdc do,
cac ky sw da phai mwon y twéng tir mot nha tién
phong trong qua khtr.

10:22:43

medium shot

Andrew Steele:
Ho d3 két hop cac nguyén ly cla thuy phi co va
dong co phan lwc dé phda v& ky luc trén duwdng ray.

10:22:50

archive

VO:
Dé tao nén cd may k¥ thuat bat kha thi clia riéng
ho.

10:23:10

archive

VO:




Tau dém ttr Thwong Hai Maglev — con tau nhanh
nhéat thé gi®i — mot céng trinh ky thuat doc dao
toa lac tai mot trong nhirng thanh phé tham vong
nhat ctia Trung Quoc.

10:23:23

GVs and medium shot

Yewande Akinola:

Doan tau dém tr nay la doan tau dém tr nhanh
nhat thé gi®i, n6 cling cd thém ban chat tham
vong clla Thwong Hai. Ngwdi ta dén day dé thiét
ké nén nhirng cong trinh tdo bao, nhirng hé théng
vi dai.

10:23:36

archive and GVs
GFX

VO:

Va mot trong nhirng cong trinh tdao bao do chinh
13 tau dém tir Maglev — di chuyén v&i van toc
dang kinh ngac, 431 ki-16-mét trén gi®, di ngwoc
lai cac quy tac cla tw nhién. Nhwng dé tao ra hé
thong giao thong dam tinh khdng gian, th&i gian
nay, cac ky sw d3 phai chinh phuc mét sé thach
thirc dwdng nhw bat kha thi.

10:24:04

medium shot and GVs

Yewande Akinola:

Khong chi giéo mdi tao ra ma sat trén doan tau, mot
trong nhi*ng nguyén nhan I&n nhat lam hao tdn
nang lwong thuwdng thay & céc loai tau truyén
théng d6 13 ma sét gitka banh xe va dwong ray. Ma
sat cang nhiéu bao nhiéu thi nng lwgng bi tiéu
hao cang I&n béy nhiéu. Nhu trong xe 6 t6 nay
chang han, mot phan ba lwgng xdng dau dwoc
dung cho viéc vt qua lwc ma sat.

10:24:29

GVs

VO:

Dé dat t&i téc dd pha vo ky luc, cac nha thiét ké
clia tau dém tlr Maglev phai chinh phuc dwoc
thach thirc ma chi c6 nhirng k¥ sw liéu linh nhat
trong lich str m&i lam dworc.

Tai mién néng thon nwéc Phap, nha vat ly
Andrew Steele dang tim kiém nhipng gi con sét lai
clia mdt hé thdng mang day tinh cich mang nhw
tau dém tr Maglev.

10:25:07

GVs

Andrew Steele:

Vay |3 né nam day, trdi qua hon 50 ndm phl day
réu phong. Day chinh la nhirng gi ma nhirng nha
sang tao thoi d6 dinh hinh vé twong lai clia tdc do
cao, van chuyén hang loat: mot dwdng ray duy
nhat bang bé téng dwoc xay dwng cho mot con tau
c6 kha nang di chuyén v&i van tdc 422 ki-16-mét
trén gi®, vao thdi diém ma nhirng chuyén tau
thong thwdng chi cé thé dat dén mot nlra tbe do
do.

10:25:29

GVs

VO:




Vay d6 13 loai phwrong tién nao ma c6 thé vwort

qua lwc ma sat dé dé di chuyén nhanh dén thé?

Cau tra I nam trong mot nha kho dwoc bao vé
ky cang.

10:25:41 medium shot, GVs Andrew Steele:
Toi 3 dén mot trong nhikng dia diém co thé goi la
bi mat nhat & ngoai 6 Paris dé nhin qua vé th& d3
c6 thé 13 twong lai clia giao thong dwdng bo.
10:25:52 long shot Thierry Farges
Xin chao.
10:25:55 long shot Andrew Steele:
Chao budi séng.
Vay né & dau nhi?
10:26:05 GVs VO:
An minh trong mot nha kho quén s, dworc
Thierry Farges thu thap, 13 nhibng vi du cudi cling
con s6t lai cla mot thi nghiém phi thudng.
10:26:25 long shot Andrew Steele:
Vay ra day la con tau bay.
NG trong nhw dén tlr twong lai vay.
10:26:35 GVs VO:
Duworc ki s Jean Bertin ché tao vao nhirng ndm
1960, tau bay sO 1 va 2 I3 hai nguyén mau duy
nhat con sét lai cia mot hé théng twdng chirng
nhw sé thay ddi viéc di chuyén mai mii.
10:26:51 medium close up and Andrew Steele:

GVs Ta ¢ thé thay chiéc tau bay nay khéng hé cé banh
xe. Nhin thi cé vé la, nhwng du banh xe la th&r co
ban cla giao théng dwdng bd tlr hang ngan nam
qua, chung lai c6 mot khuyét diém rat I&n. B&i vi
banh xe co xat v&i mat dwdng, tao nén ma sat, va
nhirng chiéc tau bay nay dang cb vuot qua diéu
doé.

10:27:11 close up, medium close | Andrew Steele:

up

Cac k¥ sw va nha khoa hoc d3a dua gidn v&i y twdng
di chuyén khong ma sat trong mot thdi gian. Y
twdng & day 1a néu ta loai bd Iwc cdn ma sét thi ta
c6 thé di chuyén nhanh hon, hiéu qué hon. Cach
don gidn nhat dé thyc hién diéu d6 cé 1€ 1a dwa
vat dé Ién trén mot I&p dém khong khi, va do la
nguyén ly nén tang trong cach hoat ddng cla thly
phi co.

Toi c6 mOt mau thly phi co vo cung don gidn &
day. Chi 1a mot chiéc CD dwoc gdn thém céi cd
chai, va cai bong bdng nay. Triwdc khi cé |&p dém
khéng khi, chiéc dia CD chi di chuyén mot khodng
cach rat ngan trén ban moi khi téi cham vao. Tuy




nhién, bay gi® tdi s& gan thém qua bong bdng nay
vao dé xem né ¢6 tao thém sw khac biét nao trong
cach di chuyén cla chiéc dia CD khéng.

Va day. Ban c6 thé thay, chi cn cham khé, chiéc
dia CD d3 c6 thé di chuyén mot quing dwdng kha
xa. Nhw thé qua bong bong da ap dung mét lwc,
day khong khi trong d6 xubng bén dwdi chiéc dia,
giup chiéc dTa CD tw do di chuyen xung quanh.
Nhu’ng khi bong bdng bi xep, khbi khong khi bién
mat, va chiéc dia CD lai khé di chuyén nhw luc dau.

10:28:08

close ups, GVs, medium
close up

Andrew Steele:

Day 13 bén trong chiéc tau bay, va dang kinh ngac
thay, & day chi c6 2 dOng co 6 t6 binh thwdng,
cung cap nang lwong cho nhirng chiéc quat khéng
16 théi khong khi xubng dwdi dé& nang doan tau 1én
trén mat dat, va thdi ngwoc khong khi vao lai bén
trong dé gilr con tau dwoc thing bang trén dwdng
ray. Thé cé nghia 13 con tau nay khdng hé tiép xuc
v&i mat dat, nén lwc ma sat hoan toan bij loai bo.
Diéu nay déng nghia v&i viec ndng lvong sé dworc
dwa I&n ddng co trén nay - canh quat - nhiéu hon,
gilip con tau tién vé phia trwde.

Con tau bay nay dai tAn 11 mét, ndng 2,6 tan, vay
ma lwo'ng khong khi phun ra ti nhirng voi nay da
c6 thé gilr dwoc n6 trén khong trung, cach dwdng
ray 2 dén 3 mi-li-mét.

10:28:47

archive

VO:

Dén nam 1967, tau bay di chirng minh tiém ning
clia né, trong nhirng chuyén bay thir, nhw 1a mot
loai phwong tién giao thong téc d6 cao m&i
chuyén ch® hanh khach.

10:28:57

archive

Archive:
Con tau sé chay twr Orléans dén Paris, 105 ki-l6-mét
chi trong 30 phut. Stie manh muén ném.

10:29:04

archive, GVs

VO:

Nhwng khi dén tau bay so 2, Bertin d3 don hét tat
ca cho toc do.

Tau bay s6 2 13 mot phién ban lai tao twong lai
clia may bay chién dau phan Iwc, xe dua, tau hda,
va thuly phi co’ — va, du tréng né nhw bwéc ra tlv
mot bd phim khoa hoc vién twdng, ban than cong
nghé nay kha la co’ ban.

10:29:28

medium shot

Andrew Steele:

T6i nghi cong tac yéu thich cla minh I3 cdi nay, né
ghi marche va arret, nghi |13 khéi ddng va di, chi can
bat cong tac.

10:29:34

GVs

VO:




Chinh sw két ho'p hop y twéng clia cac ky thuat
nay da khien tau bay cuiia Jean Bertin la mot bwéc
phat trién dot pha.

10:29:42

GVs medium shot

Andrew Steele:

Y twéng clia Bertin vo cling cAp tién, 6ng Ay két
hop nhirng nguyén ly cla thly phi co va méy bay
chién d4u phan Iwc lai v&i nhau. Day la 1an dau
tién y twdng nay thanh hién thuwc, va mot khi két
hop lai, né pha v& ky luc vé tdc do trén dwdng ray.

10:29:53

archive

Mt ddng co’ clia may bay phan Ilwc d3 cho lwc day
ban dau Ién t&i 298 ki-16-mét trén gid, mdt ddng
co tén Itra dwoc bd sung vao day con s nay 1én
t&i 378 ki-l6-mét trén gio.

10:30:11

GVs

VO:

Dang tiéc thay, gidc mo’ clia Bertin vé viéc di
chuyén khéng ma sat d3 chAm dipt vao nhivng
nam 1970, khi chinh phti Phap ttr bé cac cudc thi
nghiém. Tuy nhién, hé théng tau bay bay gi® d3
c6 mot ngw®i ho hang quen thudc cach né hon
9000 ki-16-mét tai Trung Quoc.

10:30:52

GVs and medium shot

Yewande Akinola:

Lan dau tién di tau dém t Maglev v&i van tbc 400
ki-16-mét trén gi®, t6i d3 nghi Lay Chua téi, rbi sau
dé doan tau thadm chi con chay nhanh hon. Toi
khéng thé tin dwgc vao mat minh nira.

Doan tau hién dang chay v&i tbc do t6i da — gan
nhw la dang bay vay. 431 ki-l6-mét trén gio nhung
van vo cung thodi mai & tdc do clia mot chiéc xe
dua céng thirc 1 — N6 dang bay.

10:31:22

GVs and archive

VO:

Tau dém tlr Maglev c6 thé pha dworc ky luc nay
b&i vi né khdng phai 1a mot chiéc thy phi co’ nhw
tau bay cua Phap, thay vao dé, né bay doc theo
dworng ray, dworc gilr nbi 1én trén dwdng ray b&i
nhikng nam cham dién cwwc manh — mét phat
minh k¥ thuat than ky d3 tipng dwoc xem la bat
kha thi néu khéng nh& sw déng gép clia mot nha
sang ché vi dai.

10:31:54

archive and GVs

VO:

Sinh nam 1791, la con trai cla mot ngw®i tho’ rén,
tuy Michael Faraday luc nhé khéng dwoc hoc
hanh bai ban, nhwng ong sé la ngw®i tao nén mot
cudc cich mang trén toan thé gi&i.

Phong nghién clru dau tién clia éng van con ton
tai & Vién Nghién Clpu Hoang Gia Luan Don, noi
nha vat ly Andrew Steele clia ching ta dang kham
pha xem bang cach nao ma nhirng phat kién clia




Faraday da lam dém bay tlr tred’ng tr® nén kha
thi.

10:32:21

medium shot, close ups

Andrew Steele:

Nhirng phét kién cla Faraday d3 tao nén mot cudc
cach mang cho sy hiéu biét cla chung ta veé sw
twong tac gitba dién va ti. Va sw hiéu biét nay d3
cho phép ching ta tao nén nam cham dién.

MOt nam cham dién dwoc tao nén ttr mot cudn
day. Ban sé phai cadm doan cudi clia cudn day vao
ngudn dién, va cudi cung dé phéng dai hiéu ng
tlr, ban thwdng phai dat thém mot 16i kim loai,
nhw sat, vao chinh gitra cudn day

Két ndi vao ngudn dién nao.

Va dé chlrng minh v&i cac ban rang day 13 mot nam
cham, ban cé thé thay, chi v&i nhikng thiét bi don
gidn nhw thé nay, ching ta co thé khién cho mét
mau kim loai bj hit vao né.

MOt thue té quan trong khac vé nam cham dién,
dé 1a néu ban mudn bay 1én, ching ta cé thé thay
déi dd manh yéu clia nam cham. Diéu nay rat dé
dang, chi can thay d6i dong dién dang chay qua
nam cham. Néu t6i ha dong dién xubng thi lwc hit
s& yéu di, va néu tang dong dién Ién, lwc hat sé
manh lén lai.

10:33:15

GVs

VO:

Chiing ta khéng nhirng c6 thé diéu chinh do
manh yéu cila nam cham dién, tham chi la bat tat
7 2N , ~ N s R « X ”, > 0y
né tuy y, ma con co thé khien né6 manh hon ca tw

trro’ng cua Trai dat.

10:33:23

medium shots

Andrew Steele:

Néu ban mudn gilk cho cd mot doan tau lo Ilrng thi
ban sé& phai can mot nam cham dién kha manh,
ma thwe ra ban than nam cham dién von d3 kha
manh réi — chi cuc nam cham nhd nay d3 da dé
treo ca ngw®i toi lo’ Itrng.

Ma that ra cuc nam cham nay chi can rat it dién.
Dién dang chay trong né luc nay cé khi con nhe
hon dién chay trong may sy téc hay &m dun nwdc
& nha ban nilra co'.

Gi® chung ta dang c6 mdt dong dién chay qua cuc
nam cham dién nay. Néu chdng ta nbi né vé&i manh
kim loai phia sau lwng t6i, hy vong né sé dd manh
dé gilr ca ngwdi toi lo’ Irng trén san nha.

Day ban xem.

10:34:12

archive

VO:




Trén tau dém twr Thwwong Hai Maglev, cac cum
nam cham dién cwc manh dworc lap dat thanh
tirng nhém bén dw@i khoang hanh khach.

GFX and GVs

VO:

Nam cham diéu hwéng giip cho doan tau dworc
thang bang, va nam cham ho tro’ sé hit cac nhém
nam cham dién vao bén dwéi dworng ray, nhac
doan tau bay 1&n. Thé 12 toan bo trong lwong clia
doan tau sé bay lo Ilpng 10 mi-li-mét bén dwéi
dwodrng ray. Viéc nay khong chi gitp doan tau di
chuyén siéu nhanh dw&i diéu kién khdng c6 ma
sat ma con giam hw hong hao mon.

10:34:49

medium shot and GVs

Yewande Akinola:
B&i vi doan tau va dwdng ray khong hé tiép xuc voi
nhau, khong hé cé ma sat, nén tudi tho clia con tau
6 thé 1én dén 50 ndm ma chi can duy tri mrc bdo
dwdng tbi thiéu.

10:35:09

archive and GVs

VO:

Nhwng dé tao nén mot con tau phit ho'p voi
twong lai, cac nha thiét ké van phai hoc tap thém
tlP mot trong nhiPng nha phat minh vi dai nhéat
lich stp, dé tao nén thém mot cd may ky thuat bat
kha thi.

10:35:44

GVs and archive and
GFX

VO:

Di chuyén v&i van téc dang kinh ngac: 431
ki-16-mét trén gi®» trong khi trdi n6i trén dém tur
trro’ng, tau dém tlr Thwro'ng Hai Maglev ma con
tau dém tir duy nhat trén thé gi®i thudc loai van
hanh thworng mai.

Nhwng dé tao nén ky quan trong thé gi&i ky
thuat hién dai nay, cac nha phat trién ngwdi Dilrc
clia con tau d3 phai virot qua mot vai tré ngai vé
ky thuat twéng chirng nhuw bat kha thi.

Bao gOm viéc tao ra mOt hé thong day phu hop
v&i ngdi nha trong twong lai clia né.

10:36:17

GVs, archive and
medium shot

Yewande Akinola:

Trung Quéc, clng nhw cac nen cong nghiép hién
dai khéc, cling dang lo 1&ng vé han ngach xa kh|
thai. Néu sy phat trién nay tlep tuc, nhu cau vé
dau ciing s& tang lén.

Nhwng nguén cung dau trong nw&c cla Trung
Qudc kha han ché, va véi cac van dé tac nghén khi
dét hién hay, cac sang kién giao thong xanh sach la
vb cung can thiét néu khong mudn thanh pho nay
bi ngat thd.

10:36:44

GVs, archive and GFX

VO:




Giai phap nay sé bi xem |2 bat kha thi néu khong
nh® vao mot trong nhikng nha phat minh vi dai
nhat lich str. Vao cudi nhirng ndm 40 cla thé ky
20, nhirng thi nghiém ctiia mot ky sw ngwdi Anh
da dem lai cho 6ng danh hiéu Cha dé cua tau
dém twr.

Thién tai vé dién, Eric Laithwaite, d3 phat trién
ddng co’ dién tuyén tinh dau tién, tao ra hiéu
(Png ma sau nay 6ng goi né la dong séng tur tinh.
Dong co’ tuyén tinh vé co’ ban I3 lay mot cudn
dong co dién truyén théng va thao r&i né ra.
Thay vi quay mot cudn ré-to, thi phan 16i, & day
1a stato, sé tao thanh mot mét phang, dan hwéng
cho vat di chuyén doc theo chiéu dai ctia né.

Cac thi nghiém cla Laithwaite d3 cung cap chia
khéa, mé ra tiém nang clia tau dém tir.

Cac ky sw cong trinh ngw®i Blrc clia tau dém twr
Thworng Hai Maglev da xay dwng mot loat cac
khoi stato lam thanh phan chinh clia déng co’
tuyén tinh, hoat ddng nhwy mot hé thong day cho
doan tau. Sau khi l1ap dat, hé théng nay di dworc
thir nghiém tai Dirc, va viéc két hop thém v&i cic
nam cham diéu hwéng va hé tro’ d3 cho phép
toan b hé théng doc dao nay bay 1én.

Pwoc chuyén dén Thwong Hai, doan tau dém tip
Maglev nay d3 c6 thé di chuyén v&i toc do Ién
dén 400 ki-16-mét trén gi® ma khdng hé can dén
dong co’ trén tau.

10:39:05

long shot, GVs, medium
shot

Yewande Akinola:

Mt ddng co tuyén tinh dwoc gan vao vao toan bd
dwdng ray, xuyén sudt chiéu dai 30 ki-16-mét.
Nhwng ban dirng nghi rang lic nao hé thdng nay
cling dwoc nap dién! Diéu tuyét voi hon niva & hé
théng nay dé 13 chi cé phan dwdng ray cung cap
chuyén dong cho doan tau la dwoc nap dién bat
ky ldc nao.

Khi doan tau r&i bén, doan dwdng ray dai 30
ki-16-mét tredc mat khdng hoat dong, va chi phan
duwdng ray ngay phia trwe&c doan tau la van hanh
thoi. Ngay khi doan tau bang qua phan dwdng ray
ngan dé, nd sé lai tw ddng tat di, va phan duwdng
ray ngan tiép theo s& lai @m nhan cong viéc day
doan tau tién vé phia trwdc. Va c nhw thé, tiép
tuc cho dén khi doan tau di dén diém dirng chan.

10:40:04

GFX

VO:




Viéc c6 mot doan tau bay 1én di chuyén v&i toc
dd cao nhw vay lai dat ra thém vai thach thirc ky
thuat doc dao.

10:40:12

GVs and medium shot

Yewande Akinola:

C6 c& mot khoang hanh khéch lao vun vt véi tbe
dd hon 430 ki-16-mét trén gi®, nén viéc kiém soat
cac dao ddng trong tlr trird’ng va duy tri mot
khodng cach ddng déu gilr than tau va dwdng ray
la vO cung quan trong, mac cho cé bao nhiéu hanh
khach trén tau hay cé bién chuyen gi trong tai
trong ma doan tau mang theo.

10:40:37

GVs

VO:

Thén tau chi cach dwong ray mot khoang hep 10
mi-li-mét, nén bat ky sai pham nao cling cé thé
lam doan tau va vao dworng ray.

Giai phap & day, nhw nha vat ly Andrew Steele
dang dwa ra, 13 dwa vao cic cam bién lién tuc
diéu chinh dong dién trong nam cham dién.

10:41:02

close up and medium
shot

Andrew Steele:

Ban co thé thay & day Ia mot nam cham vinh clru
dang dworc treo o [(rng dwdi nam cham dién. Mbi
khi nam cham vinh cCru di chuyén hoi gdn dén nam
cham dién, bo cdm bién nho phia bén dwdi nay sé
phat hién ra ngay. N6 sé glri mot tin nhan dén cac
thiét bj dién tlr nay, ra I&nh cho nam cham dién
yéu di mot chat, 1am dong dién yéu bét di, va trai
banh nay s& roi xubng mot chut. R6i mdy cdm bién
lai phat hién ra va lai tang lwc hit clla nam cham
dién 1én, kéo trai banh 1én trén lai.

Vi vay, mot diéu phirc tap cla hé thdng nay d6 13
hé thdng phan hdi clia ban ludn phai hoat dong,
va né phai phan (rng cwc nhanh. Ban cé thé thay &
day trai banh nay dang xoay va hoi chao ddo mot ti,
thi nghi@m nhé thé nay thi khong sao nhwng néu la
ca mot doan tau dang chay doc theo dudng ray
v&i tdc do [én dén hang tram ki-16-mét trén gid, thi
ban sé& phai can mot hé thdng phan hdi vo cling
nhay va chinh xac.

10:41:50

GVs, GFX

VO:

Tau dém tlr Thwwong Hai Maglev da dwa khai
niém dorn gidn nay 1én mot cap dod hoan toan
moi.

C6 dén 128 bo cam bién & moi bd phan cua tau
dém ttr. Clr mdi gidy, chiing phan hoi khoang
cach gitba cic nam cham tir than tau dén dwong
ray hang ngan lan, diéu nay cho phép nhirng cd




may tinh manh mé lién tuc diéu chinh dong dién
s a . 7 . ~ s s o« R .
trong cac nam cham dién v&i dd chinh xac hién vi.

10:42:18

GVs and medium shot

Yewande Akinola:

Day 1a dworng ray, va con tau ndi 1én ddng 1
xen-ti-mét trén dwdng ray. Mot sw chinh xac phi
thuwong. D6 1a nhd hé thdng may tinh d3 ludn dam
bao cho con tau ndi [én dung 1 xen-ti-mét trén bé
mat dwong ray.

10:42:37

GVs

VO:

Hé thdng may tinh tién tién ciing diéu chinh hoat
dong clia toan bd dich vu, nghia la moi hanh trinh
dworc dw doan den tirng giay.

10:42:47

medium shot

Yewande Akinola:

Day chinh la tham vong cla tau dém tr Maglev.
V&i hé thdng may tinh nay, nd hoan toan cd thé
dat dwoc tham vong dé va cung cap dich vu vo
cung chuan xac.

10:43:08

archive and GVs

VO:

Sau hang thap ky Ién ké hoach, thiét ké va thir
nghiém, cudi cling chiing ta d3 tao ra dwoc con
tau dém tlr van hanh thwwong mai duy nhat trén
thé gi®i, Maglev. Mot khai niém doc dao, x6a bd
di nhiPng cubn sach vé diéu Ié danh cho dong tau
hoéa truyén théng va khién nhirng chuyén du hanh
tdc dO cao khdng ngwe i lai tré thanh sw that.

10:43:33

GVs and medium shot

Yewande Akinola:

MOt hé théng nhw tau dém ttr d3 chi ra rang
twong lai cla giao thong van tai trong thé gidi
chuing ta cé thé dat dwoc nhirng diéu dang kinh
ngac. Diéu nay con cho phép ching ta di chuyén
con ngwoi tlr diém A dén diém B chi trong mt
thoi gian ngan. That dang kinh ngac.

10:43:50

GVs, archive

VoO:

Bang cach hoc tap ttr nhirng phat minh trong qua
khtr, thich nghi, cai tién, va tao ra nhirng bwdc
ddt pha clia riéng minh, cac nha thiét ké va ky sw
clia tau dém tir Maglev d3 hién thwc héa gidc mo’
clia ho vé mat con tau siéu toc c6 thé bay ma
khéng can canh. Ho d3 thanh cong trong viéc bién
diéu twdng chirng nhw bat kha thi... thanh c6
the.

10:44:19

GVs, archive and
medium shot

Yewande Akinola:

That kho tin rang lai c6 mot con tau c6 thé chay
v&i van toc 1én dén hon 400 ki-16-mét trén gid.

Day 13 vién canh cla twong lai, vy ma né lai &

ngay day, ngay luc nay.




