1 SELF- PROPELLED VEHI CLE FOR USE IN PI PES The present inventio eIates to

sel f- propelled vehicles for use in pipes of piping systems 5

performi ng work, for exanple, for cleaning or coating the inner surface 0

the 'pe. For purposes of safety, sanitation and work efficiency, vehicles ~
are used within pipes of various piping systems such as oil cargo pipes for {
oi I tankers, 10 and water supply pipes, sewers and gas pipes under the :
ground or above the ground for performng work, for exanple, for cleaning

of coating the inner surface of. the plpe For |nstance plpes are cl eaned

by placing into the pig RROPELBEDAVENIGHE 7 : BERES15 device and
novi ng the vehicle axially of the pi pe. Plpes are coated simlarly using a
vehi cl e having a coating spray device nounted thereon. According to this

i nvention there is provi Rregertpippentienepletesechpl §¢ilfig conmpressed

air as 20 powyrdyéﬂxéaEV&hﬂﬂB@ﬁeﬂofOﬁsﬂsﬂnlﬁlﬁ@éfafnpﬂ?ih@rEybﬁeh?e

I nterior of a i be of. a | Nng_system wher ei fcle.conprises a
vehi cl e bo@y, étlp%ﬁﬁoﬁﬁﬁigaééﬁg. rl?ﬁ?mggg ng?FeE ﬁfpéﬂae
apprOX|nately0@@¢wn9Mtﬁﬂennm@acsugﬁaeﬁoqf theentpal axis of the 25 vehicle
body and each conpr|5|rmb5§u€§£§%sgér§ gggeggcoggn FQE§°H'ﬁﬂheg ok one end

to the vehicle body and carr ol nt and Df vota elr opposite
ends a travel 6ffd Hengim Wweh] ?$aﬁé¢l¢%@daSB§h%P|Eépéﬁepétﬁﬁglpﬁsnove t he

vehicl e al ong palpiiny &y StEMACuOh adHeoPl Peato bpipeEkedronilakaaxkesdi ng
and retractln% %p

10 water supply pPipes, sewers and gas pipes under the

ground or above the ground for performing work, for )
~ example, for cleaning or coating the inner surface of C&
the pipe. For instance: pipes are cleaned by placing
into the pipe a vehicle carrying a cieaning spray
15 device and moving the vehicie'axially of the pipe.
Pipes are coated similarly using a vehicle having a
coating spray device mounted thereon.

According to this invention there is provided
a self-propelled vehicle employing compressed air as
power source and adapted for use in performing work in
the interior of a pipe of a piping system wherein the

20

vehicle comprises a vehicle body, at least three
parallel-link assemblies arranged at approximately
equal angular spacings about a central axis of the.
25 vehicle body and each comprising parallel first and
second links pivoted by one end to the vehicle body and
carrying‘jointly and pivotally at their opposite ends a
travelling assembly, the travelling assemblies
operating to move the vehicle along an inner surface of
30 the pipe to be worked en, an extending and retraeting
. mechanism connected to the link assemblies for moving
the travelling assemblies towards and away from the
" inner surface of the pipe, a drive unit mounted within
the vehicle body for driving the travelling assemblles_
transmissions for transmitting a drive to the

35
respective travelling assemblies, and a rotary nozzle



~nmechani sm connected to the Iink assenblies'for'nnving the travellin

assenblies towards and away from the inner surface of the pipe, a d?lve

- ?Q%t mount ed wi thin the vehicle body for driving the travelling assenblies, -
pansm ssions for transmitting -a drive to the 35 respective travelling

_a@genblles and a rotary nozzle 2 assenbly renovably attached to a f-ront

~portion of the vehicle body for enabling 2 nozzle to apply a liquid to the

i pe inner surface while rotating the nozzle, said extendlng and retracting:

mechani sm conprising a screw threaded rod rotatab

rted '
-;ﬁ ?ﬁ:pgafl Iyear@t dmb e némomlabmd?yt‘@amw% e a i I% {)DW g%fl P\g ngz
connected at o‘ﬁ%’l(ﬁgee%g#}ﬁ EAGLDS Lo $ Sttipeditetally

T i m@@cnsssssnvz LEEC A cladTeng otprht ilate,
-extensi bl e aad n ca %%?kﬁetﬁﬁtdiﬁypﬁethanismteomprhgin@|asggﬁewg|y
ext ensi on, ndt%ﬁe pod ggg Eﬂging f%ﬁgg t&d ff gﬁ%eﬂo@95t6'@ﬁ€eﬁﬁ
o ﬁ Cp n %IEY connecte et ween and
| ngozfagﬁit ;eﬁé ggthwilséoof mbhenhod$ and todbaxi avehlerl epggbyg ¥
“reference O Hhe b Dgg AR”iMEEnQi’i‘yb@hﬂéﬁ&éabsﬂobu wgagédemarrplaedwth
' : rod, support ‘struts pivotally connected at one end to
- the threaded block and at the other end to the second
llinks of the respective link assemblies at a point
T intermediate the ends. of said second links, said
.'\~/ : - support struts being telescopingly extenSible and being
'capable of being flxed in selected pos1tions of
extension, and an air cylinder and piston connected
15' between the body and. the screw- threaded rod for mov1ng
: the rod axially of itself.
) One embodiment of the 1nvention w1ll now be:
" described by ‘way of example with reference to the

10

' accompanying drawings in Wthh
Fig. 1 is a view partly broken away and
show1ng a self propelled vehicle embodying the
invention; '
_ Fig. 2A is a view showing a-travelling _
assembly as moved'toward theabody of the vehicle by a
.collapSing assembly; ' g _ -
: Fig. 2B is a view showing the same as moved
away from the vehicle body by the collap51ng assembly,
' Fig._3- is a diagram showing travelling
assemblies as moved toward or away from the inner
surface. of the pipe to be worked on; I
Fig. 4 is a view showing another embodiment
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of rotary nozzle assembly, and
Fig 5 is a circuit diagram show1ng an

embodiment of pneumatic_system for the vehicle_of the
'35 invention. _ L _ ,i
- | The self-propelled vehicle of the invention



~acconpanyi ng drawi ngs in which: 20 - Fig. 1isaviewpartly

n'gbroken away - and showi ng a sel f-propelled vehicle enbodying the |nvent|0n .

Firg: 2A'is a view showing-a travelling asserbl'y as noved toward the -body of
the.vehicle by. a 25 collapsing assenbly; Fig. 2B is a view showi ng the

:.'sane as noved away fromthe vehicle body by the collapsing assenbly; Fig.

“is-a diagram show ng travel ling assenblies as noved toward or away fronlthe"

~-innér. surface .of the pipe to be wor ked on; 30 Fig. 4 i's a vi ew showi ng e rg?
. anot her: ‘enbodi nent of. rotary nozzle assenbly, and Fig. is acircuit - '

 di'agr am'showi rfgaranxsem;@dm & 1gn denvte sesibade wWirtdy nerf@nmezl*@ of. the ..
‘invention. Tth§egfd@ﬁ?@% 19¢ Al Ll the invention 3 for use’'in e

"3p|pes will . be described w.threferenc to the cO i dr awi ngs. Figs.
"1 to 3 show an enbodi neﬁtigéonﬂr itQ iy shaeean @é‘&@qﬁ%rgéé‘g?ﬂﬁ The
~travel ling asthridd araledd ingnracienbliies Nehnrd edeabl My par aI lel link

-~ assenblies 8, 8, 8 rr], driven alqn the |n ur f.a S.he plpe to be
o morked on By Pﬁ@%ﬂ&géf 6na3f9§%ﬂeé}éh 161¢ éﬁ%‘g

' _ parallel link assemblies 8, 8, 8 1d driven along the

inner ‘surface’ of the pipe to be worked on by the

o operatlon of ‘a drive:

'1.0.-' |
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10 15 20 25 30 35 unlt 3 and transn155|ons 5 5, 5 mhlle bei ng pressed
~agai nst:the inner surface of the pipe P by a collapsing assenbly 2. A
‘rotary nozzle assenbly 4 has a rotary shaft 47 and a nozzl e 43 positioned
geReral ly per- 5 pendi cul ar to the shaft 47. During travel, the nozzle
-~ 43 ot ates. \When required, four or nore- trqwgllng assenblies 1 can be -
pfoﬁlded The vehicle of the invention enploys conpressed air as its power -
source so as to be usable for cleaning 10 . or coating selectively. The
‘reason is that since volatile solvents are used for coating, the use of
“electricity asuhhe pownd TanemisBiohsesS,as,espwhilenbsirgrprasdels

4t herefore undesirable. The paral el link assenblies 8 serve to 15 connect
. -the traveling agaambklehellmmerhsuréhcelefbuﬂy pipeVWtbyrafeokbapsingFi gs.
"1 .and 2, each link assenbly 8 conprises a pair of first link 81 and second
l'ink 83 havi ngassembiye 2.endt rotarienbzede RearmBlycénbassasroppoyed first
link bars 8la, 8la spaced apart by .a 20 predetermined di stance and has a
‘base end rotat§bﬁftaﬂﬂaéﬁédatGOaZKStAPyP§EAFE°BSdogeFﬁ§a¥%&n@ﬁ¥ss|on 5

'nDunted on the vehicle body 9. The otggr end ;of-- t he |IP
P _ 5 pendlcular to the shaft Dur. 3 trave the nozzle.

43_rotates. When requ1red, four or more traveling.
aseembliesfi can be provided.
| The vehicle of'the'invention employs'compressed'r
.k_; - air ae its power source se as to be usable for cleanihg.
| 10 -.or_coating-seiectively. The-reesoﬁ.is.that since
:vola;ile solvents are used for coating).the use of_
T 'eiectricity as the.poWer sourcé involves énJeprOSien
| _hazard.and ie_therefore undesirable.
'Tﬁe parallel link.assemblies-B serve to
15 connect the traveiing aesemblies.l to the vehicle body
9. With reference to Flgs. 1l and 2, each 11nk assembly
8 comprises a palr of first link 81 and second link 83 _'
having the same length. The first 11nk_81 comprlsee
opposed first link-bars'ala;.éla spaced apart by‘a B
20 - predetermined dietanee and:has_a base end roratably
attached to a rotary'shaft 55_qf-the tranSmiSsienus'
mounted on the vehiéle bedy 9. The other end of the link'
81 is rotatably attachea to e front rbtery-shaft 14 6f.
'the.traveiing assembly 1. .The second link 83 comprisee

25 oppoeed first link bars'83a,,83a spaced apart by a -



.81 is rotatably attacned to a front rotary shaft 14 of the traveling: . o
"assenbly 1. The second |ink 83 conprises 25 opposed first  link.bars ;“
83a, . 83a spaced apart by a - - predet ermi ned’di stance and has a base end '

"""-rotatably at¢ ached to another:.rotary shaft 55 of the transmission 5. The =,

~other end of the. link 83 is rotatably attacdged to a rear rotary shaft 15 ofw
the\travellng assenmbl'y 1. 5 The three link assenblies 8 are arranged at

~.an angul ar spacing of ~about 120 degrees about the axis of the vehicle body -

9. The force fromthe collapsing assenbly 2 and the drive force of the
drive unit 3 ga:feaétremmnea el sttanicee andaels 17y beseeienidi gotatabilyugh the | ink
assem 10 blies 8. Each traveling assenbly 1 travel salong the inner wall - .
surface of thattaged to mm:ker@t@ryaﬁwﬁ/w 55 athdhgi sransmipgiendy nove

‘the vehicle.. The assenbly 1 cor r| ses two posed frape plates 11, 11 15

~ having appr ox®nmat®he qthes and < eadd%rﬁiétsed"’t‘:@&épﬂdr agtag ﬁﬁural ity

- of connectlng pins.12, the front (first d rear: second) a shafts- .
14, 15 flttedt?e%p’@?ﬁq \Fé’ftfxiyn st’?‘?tf(tf t‘gfa eréaﬁa oSS SF’Bﬁ'H frame"

Pt 8 Phe SndG A Rl o0 4 y*ﬁ%'%‘g"t ' ak anglinkrs 17 17
; ;8;?} ?glrz gﬁ:]?éggl ‘g égilsagroo at gﬂ \&%@%fseg on the respec;alk\?qe:ﬁeflggf E)f 1t5he
~‘connecting pi ﬂéh J S 18.7HE8 m@eese!am e &ﬂ%@@ﬁ@ouagem@ym n
pull eys and t auxi I | ary pul I eys. _
' 2 and the drlve force of the drive unit 3 are transmltted
to the travellng assemblles 1 through the link assem- - &;) f"
“_10' blies 8. o R |
. ;..' ' : Each“traveiing assemhiy lltraveisalong'the
1nner wall surface of the p1pe P to be worked on
ax1a11y of the p1pe to thereby move the vehlcle. 3The
_asembly l comprlses two opposed frame plates 11, il ”‘“
'd15 g'hav1ng approxlmately the same shape and connected together
_.by a plurallty of connectlng plns 12, the front (flrst)
and rear. (second) rotary shafts 14, 15 fltted
'respectlvely in the front and rear portlons of the frame _ Tf-
: .'plates,ha pair of main pulleYS 16. 16 rotatably mounted _. IIHSfJ.;
20 doﬁ the'respective ends of the first rotary'shaft'l4, ay
- palr of maln pulleys 17, 17 rotatably mounted on the
respectlve ends of the second rotary shaft 15, auxlllary
'pulleys 19, 19 rotatably mounted on the respectlve
ends of the connectlng plns, and belts 18, 18 endlessly

;.25 . reeved around the maln-pulleyS'and the auxiliary pulleys. B

~s
7 ..'-_



The col | apsing assenbly 2 is adapted to nove the traveling assenblies 1
toward or away fromthe inner surface of the pipe to-be worked .on and to

- preurmatical |y press the assenblies 1 against the tube 5 inner surface.. -
The collapsing a nbly 2 conprises an air cy]inder 25 secured to the rear.
pLtion of the vehicle body 9, a screw rod 240provided inside the vehicle
body. 9, an internally threaded bl ock 22 screwed on the threaded portion of
‘the screw rod, support frames 23 10 pivoted to the block 22, and support
bars 24 connected to the respective traveling:.assenblies 1 and each
~inserted in the support f?@ﬁr‘eccz]al,a&ﬁ“?é‘%aﬂswg@é! g ¥§ @dABreso ot MOYED| e
~yelative to the frane 23.. The air. cglin er 25 Eas a giSt n rodh26 15 .
“projectabl e inttheafFaveding: 2556"PL 665t he tOWRFS X HBYSYIITORLENDi st on rod

. 26 has a t hrust, bearin Ob fitted to its forward,end.  The.sgcrew rod 2% iS'- 
rotatably suppott&fF R ﬁgevsﬁi§58 Bbaﬁ'§°a§8w§8r#§§a8Pea§§1§§|y t her eof by

- a. 20 . specified dist : SCLew : I SE3 ; ' ter
‘portion and a ﬂﬁ?%%ﬁ%%ﬂ%g} eggggﬁeggg %%gﬁﬁ%%gggﬁg ?ﬁ?égagggkér l%%phas at
“its rear end a AR Chpes 0 gbea bn rast.
bear.i ng 2oggfa6%#?%9%5ce.dg2n gykeﬁg?gﬁbgggbZ?fiﬁg?ggﬁgdéﬁﬁé?ﬁzégegﬁ 25

-end of the. thread RaAtinderewseddeukBa0EsN thae reagt portion of the

vehicle body 9, a screw rod 21 provided ihsi&e'the'véhicle'_
_ b§dy?9; an internaliy'threaded block 22-screﬁed on the |
U -~ threaded portion of the sc:ew‘rqd, suppéftlframes 23
10 pivoted.ﬁo the blqck_22} and support bars 24 connected
to the respective traveling assemblies l-ghd each :i
inserted in the suppdrt frame 23, the bar 24_bein§
fixedly pqéitionable relative to the frame 23,
i The éif.cflinder 25 has_a'piston rod 26
15 projecfable into and retractable.from the vehicle.bOdy_
9. The piston rod 26 has a thrust beéring_ZOb fitted
to its féfward end. | | ._
1The screw rod 21 is rbtatably'supported byi
thé vehicle bodf_Q_and'is'movable axially thereof by a.
_20 - specified distance. The-sérew.rdd'zl_compiises a small
diameter portion:andla threaded_;arge.diameter:portioﬁ:_
' The threaded poftion has at its rear end a flange 2la
which is adapted to bear against £he thrﬁst bearing 20b
face-tonace, Aﬁ ékfengion iod_27 implanted in the rear

25 end of the thread portion extends thfough the piston’



Q_rod 26 of the air oytinder 25 and is fornmed with a head 28 at its outer
“end. The screw rod 21 is. rotated by the head 28.- The snall dianeter

'.;portroh of the screwrod 21 is fitted in a thrust bearing. 20a nounted on a

5 partrtron wal | 95 of ‘the vehicle body 9.. -The partiti.on wall 95 has a, x
'the for the screw rod smal | di aneter portu?n to pass through The support RJ
-bar‘24 is. slrdably fitted in the support frame 23. The base portion of the"
~frame 23 is 10" - pivoted to the bl ock 22, while the outer end of the o
-~ support bar 24 is pivoted approximtely to the midportion of the second

L link 83 of thed i26k ofs theblai r8 cylThdetr 26eand dsd folrmedawigy argeddr med

with a plurality of holes 29 arranged at .a specified spacing. By |nsert|ng
a 15  positizéniaty ifgisn ofurter shdwn)ThBreagHWthedfﬂannsamdtahedbhy at the .

sel ect.ed correspondi ng hol-es, .the l.ength of projection of the support bar ,
24 from'the foherhezd @8 bahecsmadilnddameper pRztipayefi kheasseew yod is.in.
‘a 20 col'l apsed position,; no air is applied to the air cylinder 25 so. .
that the flarfde 1?15%%61"5& Ehrrs§ PfaﬁéaﬁsZQQaF“ﬁgPt&ﬁdW‘sasuppor ted by

" the thrust b 20D, travel bl y
_'1|seposr$ﬁ%ne§?rln %ﬁﬂegggﬁfnhgebgﬁélﬁlewt GVS gpp[ égpég g?ér?the ai r
- cyli nder, caus gg%h%a_t%ppﬁﬁ_ %%fh%%ghrug?w glﬁgaggaggggg%sr portion of.

‘the-screw rod’ t’o bear agarns be thereby
supported

portlon to pass through.
| _ The support bar 24 is slldably fltted in the
'support frame 23. The bese portlon:of the frame 23 is = t~)
.h: 10 plvoted.to the blook'zz, while the'outer.end'ofhthe' .l | |
N _support bar 24 is pivoted approximately to the midportion
of the second link 83;ththe link7assembiy 8. The frame
'_ 23 and the bar 24 are'forﬁed With“aiplurality of holes
' 29'erranged at a speoified spacing. "By inserting a
15 :positionihg pin;(not.shown)'through the frame endithe o
_bar attthe selected corresponding holes, the length of
N projedtion oflthe'support,bar'24 from.the frame 23 can
be determlned. | |
| When the travellng assembly 1is in a
20r 'ooliapseo-p051tlon, no air is applled_to the air chinder'.
'25,.so thet the'flenge 215 on theISCrew'rod 21 beers o
']agalnst and is supported by the thrust bearrng 20b as
‘seen in Fig. 2A. When the travellng assembly 1 is’
positioned away from the vehicle body 9, air is applied

25 ‘to the air éylinder,:causing'the'stepped end face of



~as-seen in Fig. 2B. The collapsing assenbly 2 is-operated in the 5 AR
- following manner. First, the [err] of inclination of the first and second
~li.nks .81, 83 of each traveling assénbly 1.is so deternined that a small
ck€arance (e.g. about” 25. mMm) will be forned between the outer face of the
agsenbly 1 and the pipe inner surface to be g~ worked on. Next, the
support bar 24 is drawn out and fixed to the support franme 23 with the
‘Positioning pin so that the links will be fixed approxi mtely at the
—inclination angle. The piston rod 26 of the air cylinder 25 is then -
Oper at ed, "t her ey argagdi hmetercporbiioglofisthetsorew 1o@ 2} ke ReAK of the
Yehicle body 9. (for -exanple, by about 100 nmm) and further varying the angle
of inclinationaghinss thekthsuskbbgagingnabatapdtto bR ChRTRIY $upPOTLed
bring the outer running face of the traveling assenbly 1 into the pipe-
-inner surface. as| gegop int Fig-seBre,- the assenbly 1 i.s pressed agai nst the
"~ pipe inner surface pneumatical ly. This pressure iss .further adjustable by
rotating the screw rod 21T%§?%Rﬁ%’1%eaﬁsrﬁ'@ﬁlﬁalzl 5t RPEXALS 'IJ'BCE 2. The
drive unit 3 serves_.to nopve the t ing.25_ ¢ ass | £5: ] | al of the
pi pe to be Jwor l@@éﬁ&‘f}ng mRRBer vg@é%%f n%o?rrﬁ'f'i éeggg?%gg}r!aﬁfo‘%%réySla, 31b

S which are changeablq .0 bhg detefll 28nkk BP! AB308r HaliStsafWiiphg shalls

~and arr.anged b CK-t'0-back i nside the vehic ody 9, with the output shaft
~made rotatabl e Jdihp1ydir ¢t keNAceBRAThEA tRatghsRATEr cledPatsce When the

:flrSt : (e,g. about 25 mmi will be formed between the:outer'face“
o . of ‘the assembly 1 anthhé.pipe'innerlsurface to be
. 10 __wérked on. Next, the éupport:ba; 24 is drawn out and
| fixed to tﬁe support'fraﬁe 23 with:the positioping pin
so that the links will be fixed apﬁroximételé'at the
inciination'angie; The piston rbd*26 of_the.air qylinder -
25 is then'bbefated, thereby movihg the. screw rod 21
15 toward the front end of the vehicle bddy 9 (for example,
. by abou£ 100 mm) and fu:thgr varyin§ the angle of
in§linatiqn of the link éssembly 8 connected-td the
A | éupp§rt bar 24 to bring the outer :ﬁnning_facelbf the
| trav.eling assembly 'liintdt_h.e pipé inner éufface.‘ in
20 this state, the assgﬁbly 1.ié-pressed against thélpipe
inner surface pneumatically. This piéssnre'is further
adjustable by rotating the screw rod'211and ﬁoving the
iﬁternally threédea block 22. |

-_The drivé unit 3 serves to move the_traveling

25 assemblies 1 axially of the pipe to be worked on.



Cair ot or 3la r ot at es positively, the second air notor 31b rotates

' ”reverser, whil e when .the first notor 3la rotates reversely, the second

- notor '31b rotates positive- ly, with the result that the:rotary shafts 14, .

. 15 of each 10" traveling assenbly ‘1 rotate together in the sane direction, % "~
‘Bagh_of the transm ssions 5 is adapted to ti9nsnit the drive force of the g
dritve.unit 3 to the -traveling assenbly 1 through first belts 57 and second . .

15" belts 50. The transni'ssion is coupled to-the output: shafts 32a, 32b-

~ of the respective air notors.3la, 31b. Wth reference to Figs. 1 and 3, -at - - -
. posi tions di vk ndrive wii€Biempdeed tWwee adehimtordsodad, 3abich is in the -

formof ~a holl.ow cylinder, into three-equal 20  portions, three shafts 53, = =

53, 53" ext endeHichn die chureyeahlrd dioe tife (diceatiian ofhodtadivowefd its axis.

"A pultey 54 and a bevel gear 52 are nopunted on the forward end.of each of - . -

these shafts Sfeir wtpiafshafdsiand ragrangdd: back-ttecback dmsideosbe rotary -

shaft. 55 which is supported 25 . by suitable bracket nmeans 55a on, the outer

si Fl_‘e of fhe .vehigkeikedy fbdywikh the irtpur shafit Bade KotatariR hereon a
~pull'ey 56 positioned in the same plane . as the plape of rotation _qf .the =

bulloy 58 PUITEGEIONS ORPOF LG AAMSAFIPEIRE 1 o IaP s bED Shefdrshe

e e e Sl el ARy o gk b1
2oVl o o, B BT Y U Hibe o TN 0 01
L " rotates feversély, the'second m9t6r 31b rotates'positive— L
-1y, Qith the result fﬁat thé_rbtarymshéft5'14, 15 of each "C;;;
10 traveliﬁg aésembly.l-rotate"togefher in the samé--- |
) 'direcﬁioh; ;. - _. | | o
| | :_EaCh of thé’iransmiSsioﬁs'S is adapted to
'trénsmiﬁ the"dxivé forCe'of £hé'drivé unit 3 to the |
traveling assembly 1 throughﬁf;?stfbelts 57'and éécdhd
15 . belts 50. The transmission is coupled to'the oﬁtpntf':"
 .§hafts~32a, 32b of the respéctibe air:ﬁbtoré-31a,]31b.'
| - With reference té Figs. 1 and 3, at_ppéitions
aividing the circumference of the vehicle body 9, which ~  —
is iﬁ'tﬁe-form_af a hollow cylinder, into_£h;ee equal o
20 portiéhé;'#hiée'shafts 53, 53; 53 extend from the inner 
| tsurfaéé'of.ihe.vehiclg-body 9_towar6 its aﬁis.' A;puliey
:542$hd a bevel gearssz;ére-mouhted on*ﬁhe forward:end
' 'of ééchiof these éhafﬁs'53,f The shaft'53”is in'pérallél : 
' to-the aforementiohed rotar§ shaft 55 which is supported |

25 by suitable bracket means 55a on the outer side of the .



~output shafts 32a, 32b of the air nmotors 31a, 31b. The 10 bevel gear 52
1-s+in mesh with the bevel gear 5la or 51b. Cbnsequently, the rotation Of
~the air notor 3la is transmitted fromthe bevel gear 5la to the rotary -

siyaft 53 via the bevel .gear 53,-then to the rotary shaft 55 through the:
-belt 57 and further to the front rotary 15 -gpaft 14 of the traveling
assenbly 1 through the belt 50. -Simlarly, the rotation of the air notor
31b is trans- mtted to the rear rotary shaft 15 of the traveling assenbly
1 Wien the first air nmotor 3la rotates positively, the second air notor
31b rotates rewehdelp b2dy 9andThaeroheryosbagtas® has angestéackhéredrck,
.%o-that the rotary shafts 14 and 15 rotate in the sanme direction to advance
“each travel i ng 2apydielyy 56. pomdticnedbiy theesamgtslamgnashEhdlpknmeon of
“rotation of the two air notors is change ~ The rotary -
nozzl e assenbrff4r°§a§éaﬁt€§ the Pulié&nsﬁr cbﬂ}l?ﬁ% 5% peS9 naice surface
“Wth reference to FI% hhe nozzl e asse ng%y 4 _includes a.nozzle pip _
ount ‘42 on a FQUBtEH of’ hBe ratArpeshath eﬁ??nﬁh?rEQF?%% shatkr end of
the forerrergtlo aft the mount. 42

af orenmenti Perr° gfflgr §223P3c%35e?8§¥he fﬁ?ﬁbrthW%F%f'ﬁﬁehﬁﬂik?e5bipe 45

per pendi cul ar f %gy 0, e i nner
. .surface. An al% %@?&Egﬁi&at?ggﬁgdggoﬁﬁﬁa¥h88%€lg s£%6%% eJ?toghﬁ% rotary
‘shaft 47 for dﬁaewtngloy1§0enane§aiyngeé{aeanafaﬁﬁapup@ ﬁ‘u”?n dJé]@sé'Ozr%&e pi pe
45 is connected to an-unillustrate |iquid source by a con

56. Bevel gears 5la, S51b are mounted on the- respectlve

R output shafts 32a, 32b of the air motors 3la, 31b. The

| 10 bevel gear 52 is in mesh with the_bevel gear 5la or 51b.
Consequentlyf the totation of the-aif mctor.3la is
transmittedfffom'the bevel‘gear'Sla'to the retary.shaft-
_53 via the bevel gear 53, then to the rotary shaft 55
through the belt 57 and. further to the front rotary

lSi' shaft 14_of the travellng assembly 1 threugh the'beltgsd.
Similarl&, the rotation of the-aif-moter 31b is trans-
mitted to tne'rear rotary Shaft.is of the traveling
assembly 1. When the'firet'air motor 3la rotates
poeitively;'the-second*aif;motorz31b rotates feverseiy,

20 . and the two motors are arraﬂged'back to back,.so thati
-the rotary shafts ;4 and 15 rotate in the same direction_
té'advance each traveling assemb1y 1. The.assembly 1 |
‘retracts when the direction of rotaticn.of_the two'aar |
motors_is.changed.

25 : The rotary nozzle assembly 4 is adapted to

I»
i
1’



~-menber 49.  The base 41 is provided at its bottomw th a flange 40 which is
f-renovably attached to a flange 93 at the front end of ,the vehicle body'9 by
f.asteni ng means 15 - such as bolts. This ehbodi ment i s suited chiefly to .
~coating work. To assure an inproved: cl eaning effect when the vehicle is- -
- used for cleaning, it is desirable -to use-§f-increased nunber (at |east
two)  of nozzle pipes.: 20 Wth reference to Fig. 1, four nozzle pipes 45 C Ty
" (one not shown) are arranged at an -angul ar -spaci ng of approximtely 90
degrees about the rotary shaft 47 rotatably in.a plane intersecting the
shaft 47 per penéan ubnarcddiertie pipe. ifndtirsnefachowiit maeflereneei toocat | ng
25 assenbly 6 for achieving a further ‘i nproved cl eaning effect. A
 nozzle pi pe- nBigt 42 the mbﬁbl&;sﬁfrmzh‘b insludes #hqzadiepPdPet i ngl y

- novabl e by the assenbly 6 axially. of the vehicl e.body 9, such'that the -
.nozzles 43 onmeuptshafen 4y- ll%ﬁf—‘ béltr R PEIR IRAPS 4p Prfiectdngafdon  and

._,rearvvard axially of the, p| : rked on Wm%e be| revolv d by the
air motor 44.thRefapyard ? V%'%fg%’émﬂﬁ 4hen 64

e e ey i t%g LSLBRHRLLS, § ;%233%%%? a oo
e R A 44504 DL i 3110
' .g?lunt_ _4.2 axi a'tl)ytﬂe hgle@%fﬂ:@ f’&flysprﬁfﬁgn $21 {wid Qﬂ:t‘mtthfee rot ary shaft
| :plpe inner . surface. An air motor 44 attached to “the | )
| mount 42 is coupled to the. rotary shaft 47 for dr1v1ngly i:k_)”
10 rotatlng the nozzle pipe 45. The nozzle plpe 45 is
'connecteo to an unlllustrate llquld 'source by a condult
. member 49. The base 41 is prov1ded at its bottom w1th
;a flange 40 whlch is’ removably attached to a flange 93
at. the front end of the vehicle body 9 by fastenlng means
15 such as_bolts. Thls embodlment 1s sulted chlefly to
.. 1lcoat1ng work.
. To assure an 1mproved cleanlng effect when . -
_the:vehlcle is used for;cle?nlngf it is des;rAble%to use. i:..
an increaeed-nunber:(at'leaSt two) of nozzle Dipes_. | .tué-
20 .W1th reference to Fig. 1, four nozzle plpes 45 (one not
.shown) are arranged at an angular spac1ng of approxlmately
90 degrees  about the rotary shaft 47 rotatably in. a
plane 1ntersect1ng the shaft 47 perpendlcular thereto.

F1g. 1 further shows a nozzle rec1procat1ng

- 25 .assembly 6 for achlevlng a further-lmproved cleanlng



[ﬁ15' is rotatable by the drive force of the drive unit air motor 3la
~transmitted to the rotary shaft 64 through the velts 57, 61. \Wen rotated,

the camcones into contact with a Finmit switch 63 on the base 41 t.0 produce
gf‘gnal , in response to which the piston rod 66 of the 20 air cylinder"

;6“'advances or retracts. Fig. 5.shows an eap@di ment of pneunatic circuit

'for “the sel f- propelled vehicle of the present invention. Al though the

present enbodiment is nmade entirely operable by a single air duct in view -

.of the efficiency of work 25 ~inside pipes, the notors and air cylinders’

are-of course ef fRkle dhbeIRAIE RHiRDOMIWNY AR cis rappATARYY friom &hel ur al | ty.

~ of. air ducts. g% ?%shoms as, the el enents which reqU|re the supply of air
5

the air cylinde® fa’i%e"?ﬁ)’iﬂ%ﬁfﬁtﬂd‘ Y ’%Fs‘éae?ﬂﬂ )PYZ thehasgembdyt 6rs 31a,

_[err] of ‘the. drlye the.air 44 of the raotar nozzle assenbly
"4, -and .the air ﬁ/“l’]r e?f é:a“heof PI}HBCJT?D%‘%’ ci ‘dbaﬁh teié 43pir is

coair cyIrnder 106. The air cylinder 100 h
- conpr essi on: Spbé g lEdvalnfe @ By YHY aid? moMdcypdvances against . the action

)

“aI SO suppl I ed 59 én ag}ra yI“qd:e%%]b(LG r% reodc:;[ 0. f| Ve R &F Ilfrﬁ’? tgF Wt ch

‘112" and serving to ange

e di'r |on 0 t|o ‘notors

3la, 31b, gnd $1Qdaﬂeaﬁ#éfrd33ﬁ>hrﬁqr Jélﬂe‘rﬁ{ éﬁ%rm |Hé"g,,° tﬁ%ﬁr gl of the

S I ncorporate ereln a

of the 15 spring when air is supplied to the cylinder to change over a

- ‘eross cam 103. The air The imuberl &l Gediar aimy ddwmiy mmmaaoet switches
'_108 and 110 mhrch are turned on

"rotary shaft 64 supported W1th1n the vehicle body 9 in
jk_/.”:.ﬁn '.'psrallel to.the_rotary_shaft 55 of.the transm1551on 5.
o 10': A belt 61 is endléSsly reeved around the rotary shafts
‘64 and 55. An air chinder 65 fixed tolthe base 41 nas
" a piston rod 66 with'itsiforward end attached to the
nozzle pipe mount 42 to move the mount 42 axialif of the
vehicle body. A eém-62_mounted"on the.rotary shéftd64'
15 is.rotatable'by the drive force of the drive unit.air-
motor 3la transmltted to the rotary shaft 64 through the
velts 57, 61. When rotated, the cam eomes into contact.
_ nith-a limit switeh 63 on the base 41 to produce a
-signalj in response to which the piston.rod'ﬁo'of.the
20 '.alr cy11nder 65 advances or retracts. |
_Flg. 5 shows an embodlment of pneumatlc circuit
for_the.self-propelled vehicle of the present invention.
Although the-presentlembodiment.is made"entirely operable
by a single air duct in view of the efficiency of nork i

25 inside pipes, the motors and air cylinders are of course'



'Fhor off by t he rotatlon of a can1104 coupled to the cross can1103 20
Each traveling assenbly 1 adapted t o -advance or retract sel ectively inthe r.
f.ol 'owi ng manner. ‘Wien air is supplied to the circuif to rotate the notor- B
.31a forward and the.notor 31b reversely, the traveling dssenbly 1 noves *;&
. fonmard When the supply of air is 25 dugcontlnued the nmotors 3la, 31bs "3
_-stOp and the piston - rod. 102 of the air cylidner 100 is retracted by the" 5
~action of the conpr essi on spring 101. Wen air is supp! i ed subsequently,,.fy-
t'he piston rod 102 of the air cylinder 100 advancés to rotate the cross cam.
103 through 9Rade opegilebs.or Tdentysiabie aindibeideally ymis del i vered to-
- the cam 104 to change over the Iimt switches 108, . 110. Through the air
cylinder 106,pluealitytofvwithddd®sis further . changed over, whereby the
~ «direction:of rotation of the notors 3la, 31b is changed. The not or - 31a 10
“therefore rotates reverBiy arghevwe amtthe Flenentarwhich rxaquige the

~traveling asseanY Waen perforning work_ inside a ﬁ@ge the vehicle is -
first placed $WPB Yh@fp‘Pb’é theca ke /il IRED 12 3 t RSiE s 24 are.
‘noved, - and the air

~‘faces of The ??ﬁ?’é‘?%gb asg}é?’r‘o?’r’e:m%é%rioggégt dga‘},\ﬁe{h? h%ltjg‘feepguur{ﬁhé'_unm "
errere oS Segﬂ& af‘g ﬂ¢t§rt£’4 LﬁgeQ#%hegéA#&% %?fe %Qégljf@bpare %’r 4 Ven to

inteérior spac al fven tO'.

h'-advance or re{ﬁé¢5120cy11#&e¥e@scéﬁ thélﬂoigheVWbé{ﬁ¥5$a€Enéhe vehlcle ~théh;

,assembly 6. Alr is also supplled to an alr cyllnder 106
| coﬁéled to'a flve—port limit sw1tch 112 and serv1ng to . .--_\_2
~d10_z change the dlrectlon of rotatlon of - the air motors 3la,' |
.'3lb, and ‘to an air cyllnder 100 for controlllng the
_operatlon_of the'air cylinder-lOG. The'airdcylinderﬁloo
has inéprbofated thereinha'compreesion'sofing lol_an&'a.
piston 102, which adVancee. aéainSt the action of thea
15'.jsprihg whed air'is suoplied tO”the cylinder to ehadge'
.'overfa cross cam 103ﬁ The air-cylinder 106 has coﬁpled
'thereto two-port switches 108 and: 110 which are turned on - o
or off by the rotation of a cam 104 coupled to the cross..:_a\;)'e:
‘cam 103. - .:.?h:
20 :-: Eaeh'traveling aesembly 1 adapted to advance
l-~or.retract selectlvely 1n the follow1ng manner. When
a1r is supplled to the c1rcu1t to rotate the motor 3la
-forward and the motor 31b reversely, the travellng
'assembly 1 moves forward. When the supply of air is

25 ai5continoed,.the'motors 3la, 31b stop, and the piSton



o'hOZzIe pi pes 45 of the rotary nozzle assenbly 4 are rotated 'to cause the

‘nozzl es43 on the forward_ends of the pipes45 to spray a I|qU|d to the plpe_.7

i'nner surface. Wen the nozzl e reci'procating assenbly 6 is operated at 25
thgsame tine, the liquid can be applied reﬁgatedly to t he pi pe inner
-;suijace by the forward-rearward noverment oflfhe nozzles. Fig. 3 shows a
'nnunt 91 attached to the outer periphery of the vehicle body 9. Wen a
‘television canera, 5 for exanple, is attached to the [err] 91, the :
désired work can erfornmed while observing the interior of the pipe: If
the pipe to ber%rik@ﬁ ofh % & HraHdinanpd 0% Hes gpdriacgesodyl diveof - the '
branch pipe-is likely to | npede the travel of the vehicle.
Accordingly. e3cHM ?%eﬂler SRMBLFF UL ARG iR 40 %eﬁhﬁ“o\ﬂld'edsvmsﬂlﬁpéhed

el-ongat ed slidg gssi st e . can be ve ot h he vehicle-of

‘the-invention T¥% Qé&kt)éhf pﬁﬁﬁ%ﬂmﬁﬂ 43 q%uiﬁpaélfyggﬁ e5r coating, .
_|nS|de pi pes YU | |t Self Accordi-ngly, -
t herei s no ne\é\gbé gac?mve %%e ve"{?% vr%ﬁﬁ[w) cé}%ﬁlﬁjﬁaﬁgaﬁgpéhggu %n\g nt [ onal I y

_practlced 9r t@e§&@§d e RGO W ¢f dHPe Tah RsCR131ELeR

Mor eover, even i t he worker can not enter the pipe, the ge5|red work
~can be performeg ¢Wsicken tita RidP & Hirideo vere ahe rlqntll%e SWlE%f‘ErsoqbbhelEbp' ng' .

systen1 The travel i ng assenblies are -novable by t
: Through the air cyllnder 106, the 11m1t sw1tch 112 is
| _further ohanged over, whereby the dlrectlon of rotation
.”\_; o ’ .of.the motors 3la, 3lb_is.changed.' The motor 3la
. 10 therefore_rotéteo revéréely_and_the motor 31b forward
 to retract the traveling assembly. | |
| . When performing work inside a pipe; the yehiclé
is first pléced into rhe pipe; ﬁhéosorew'roo 21 and the
support bars 24 are moved, and the.air cylinderIZS is
15 _operated, whereby_the-outor'running faces of the
© traveling assemblies are pressed égéiqst_tﬁe pipe inner
surface ao seen in Fig. 3 to fixedly.Position the
vehicie body 9 in the interior space of_the-bipe. ' Next,
the.air.motoré 3la, 31b are driven to advancé or retract -
20 . the vehicle. During the travel of the.vehicle;.the
nozzle pipes45 of the rotary nozzle assembly 4 are
rotated to cause the nozzles43 on the forward ends of
the p1pes45 to spray a llquld to the plpe inner surface.
When the nozzle rec1procat;ng assembly 6 is operated_at

25 the same time, the liquid can be applied repeatedly to



: coIIapS|ng assenbly radlally of the pi pe to be worked on 25 toward or
away fromthe pipe inner surface, so that.the . vehlcle is usable for mork
~ W:t hin*pipes. having varying dianmeters. The ttavel ing assenbly is pressed at
“its outer running face agai-nst the pipe inner surface pnetmatically 5 and“
'the{efore has a cushioning [err]. Accord‘ggly at a location where the -
pi'pe has a reduced inside dianeter owing td”a deposit or the like, the
“screw rod 21 noves rearward. against .the air pressure of the air cyl i nder 25
o] dlanetrlcally di mi-ni sh the arrangenent: 10 of the traveling assenblers,
perm tting tbRevphpel enhért savehcei by vies VedhvrSirdtidwdna mdeneditary
nozzl e assenbly I's renovably provided, so that the desired work such as - .7 *
coating or cbgathegnoanlés.perforned selectlvely merel y by changi ng the 15
assenbly. Since air i's used as-the. drive source for running the vehicle,
wor k' can be done free Bigang elquW@sadmmalza&h atitachdd)t o dfhet youdean if
‘volatile solvents are used. .. 17.* ~ C M S * CLAI M5 1.
- A self- propePPééinéﬁYcPé Eh‘hl%%’#@l%ot?%lés%ed When a television camera,

5 for example,'ls attached to the mou"t 91. the de51red

:_work can be performed whlle observ1ng the 1nterlor of
ijthe plpe.. - o _ | _.
| If the pipe to be worked on has a branch pipe, . :
the openlng portlon of the branch plpe is likely to- : "'\,J'
10 .1mpede ‘the travel of the vehicle. Accordlngly, each | | |
of the travellng assemblles 1, when prov1ded with an
'elongated sllde as51st1ng plate 7,-can be drlven
'smoothly. .
‘The vehicle of the invention is adapted to
15 perforh'work;-such es c1eanihg orlooating; ihside pioesf
| ‘'while running within_'the'pipe by itself.. Accotdihgly,'
_ thefe.ie no need.to ﬁove the Vehicle'with azpulling rope_
-es conVentionaIly'praoticed or to extend.the rope
throughrthe‘pipe for preparation.- Moreover, even.if
20 : the worker can not enter ‘the pipe, the desired work
can be performed 1n51de the pipe w1thout remov1ng ‘the
_ p1pe from the plplng system.
.The travellng assemblles are movable by the
collapsing'assemblylradlally of the pipe to-be-wOrked_onck

25 'toward'or.aWay from the pipe_inner surface, so that the



air as power source and adapted for use in performng work in the interior
ofua pi pe of a piping systemvherein the vehicle conprises a vehi.cl e body,

| east three parallel-link assenblies arranged at approxi mately equal
angular spaci ngs about. a central axis of the vehicle body and each -
dQ%pr|5|ng parallel first and second |inks .dieroted by one end to the 10
“vehl cl e body and carrying jointly and pivetally at their opposite ends a
travel ling assenbly, the travel ling assenblies operating to nove the
véhicle al ong an inner surface of the pipe to be worked on, an extending
and retracting vehdlcdei 351usnhéetédrtuorhewiﬁhknnplpesethLag ﬁaryﬁnqlng the -
- travelling assenblies towards and away fromthe inner surface of the pipe,
“a drive unit medametexst-hin the vehicle body for driving the travelling
assenblies, transmssions for transnmitting a drive to the respective -
‘travel |ing 20 assenbl i esThgngravedinsyangepPtyadschbessedndabty avtethed
to a front portion of the vehicle body for enabllng a_nozzle to ap

liquid to the ﬁﬁ&§1Pﬁn§P°§uFﬁ&&85ﬁhtg8 P3PSt +RBSf h uﬁgii?epn§%Tﬂtéﬁ?ghﬂing-

:jand retracgln chani s r|S|n a, screw-threaded ro otatably =
supported i tﬁ%ﬁh5%f ﬁ& Fe%ﬁ?ﬂﬁ?géngfafheoﬁbdy ﬁﬁ°f 15% ¥ovabl e
1 th f P d rod,
Suppor Zfrﬁts‘a%?vo?%%ﬁyﬂ%a"n%‘e‘% FaehE BRBECHEE 21 PRouERETOREIRE 02 and at

. the other end g ¢ e3e6R38g! ks eépbeetBereﬁeefikae th@kséxséﬁ”%aes at a
poi-nt. i ntermedi ate the ends of said second |inks, ‘said support struts being

 tel escopingly ext apwvd! e eaRéhakai agasaaabkaeoalbepﬁeséuxedofIﬂhéeéﬁﬁt ed
~positions of extension, and an air _
_\_/ , cylinder 25 to dlametrlcally diminish the arrangement
ld 'of the travellng assemblels, permitting the vehlcle to
: travel w1th very high stablllty._
The rotary nozzle assembly is removably provided,'
so that the de51red work such as coatlng or cleanlng
_ ~ can be performed selectlvely merely by changlng the
15 "assembly.
| Since air is'ueed as.the_drive source for
'.running the.vehiole; work can be done free of_any :
explosion hazard with high'safety even if volatile

solvents are used.



cylinder and pi ston connected betmeen the body and t he screMFthreaded rod
for- moving the rod axially of itself. .. 2. : A sel f-propelled vehjcle,
as claimed in claim?1 further conprising a nozzle reciprocating assenbly
for _reciprocati nmé rmwlnﬁt he nozzle axially of the vehicle body. 3.

Afséjf_propel ainmed in claim1 or claim2 wherein each of

t he ravellln rlses t wo - phtal | el frame pl'at es connected -
"t oget'her by connectlng plns “first and second rotary shafts nounted at
opposite ends of the frame plates, a pair_of first main pul t eys rotatably
mount ed on opposite ends 10 of t he flrépﬂﬂgﬁary shaft,. a pair of second -

mﬁl ][1 pul l eys HD]E. at abl Iy rmuseed -piropedpedt vehiends emfplblyangecon@rneersaﬁy R
shaft, a pair . of_auxi t on_o | ds of .
each connectlnﬁlﬁlﬂs Qﬁde¥ E rgﬁdagg §8%§§8n§§2 @gﬁtgnr %% ¥%1§ nd 15 . .
- the main puIIeyerkndnthheamntbrapy pﬁlhepipe4of a pipiAgSQWSipmbpelled S
vehicle as ¢l agRdell BHX 9BF181o! BSnpLaSEd A0vEhaLTe WoRKE! Al fieddil ve

unit conpriSes tWo alr notors. arrange fo-back an 'ein .
directions oppsbree Péréaéﬁloiﬁék a?Geleles 2-Aaggefl gitopel | ed vehlcle as.

claimed in anya@ﬁeoszimhhelyr egeéilnanguabis swe&age ol tofla idamtral
' axis of the vehicle' ‘body and each comprising parallel
first. and second links pivoted by one end to the t
" vehicle body and carrying JOlntly and pivotally at
" their OppOSlte ends a travelling assembly, the

10
-travelling assemblies operating to move the vehicle k“jf
_along an inner surface of the pipe to be worked on, an
extending and retracting mechanism connected to the

' 15 link assemblies for mov1ng the travelling assemblies :

- towards and away from the inner surface of the pipe, a
drive unit mounted within the vehicle body for driv1ng "
'_ the travelling assemblies transmiss1ons for - - |

'transmitting a drive to the respective travelling
20- assemblies, and a rotary nozzle assembly removably

© _attached to a front portion of the vehicle body for
enabling a nozzle to apply a liquid to the pipe inner |
surface_while rotating the nozzle, said extending and.
retracting mechanism COmprising a screw- threaded rod L

25 rotatably supported in the body to extend lengthw1se of-f;&.J'n
: . the body and to be movable lengthw1se of  the body, an

_ 1nternally threaded block engaged on said rod, support _ |

| struts pivotally connected at one end to the threaded :

block and at the other end to the second links of the '

30 respective-link assemblies:at a point intermediate the
ends of said second links, said support struts being
'telescopingly extensible and being capable of being

' fixed”in'selected positions of'extension; and an air

_ cylinder and piston connected between the body and the

35 screw—threaded rod for moving the rod axially of .

‘itself.



transm ssions conprises a first rotatable shaft * supported at one end by.
~the vehicle body and extending froman inner Tl e body

toward the .25 central axis, a pulley mounted on the first r abIe shaft
~a hevel- gear nounted ‘on the other end of the. fr‘m‘“ mﬂﬂmﬂu “iﬂt
.. gecind rotatable shaft’ supported on an-outer- si body and-
“drsbosed in parallel to the first rotatabl®: shaft, a puIIey nount ed on the
Second rotatable shaft, a first endl ess belt reeved around the first and .
"sécond rotatabl e shafts and a secong e dl e elt re ved around.the second
rotatabl e shaf-and the fi FetEoProRe ﬁﬁ 8?3?? Enaft © 1?ﬁ€ ?PaGeFthg
?ﬁsenbly d6 1|furtﬁﬁﬁeb6mprﬁpehbed nehzmeereeipracatdngnaasymblle one of’
©. the .preceding ai s r n I S a base .
attached to thg°§eﬁfgf8%8§égl£§onz%?éxgrgééngag nP ﬁig Ef ﬁgebase a
rotary shaft suppériedbafdyene end by the nmount and prOJectrng in the same

- direction as the central Aaseiﬁf’?rbﬁﬁll%ﬁ' %ﬁleqdyasacmaméa phpelémr] from
- a forward efd of the-rotar sal d nozzle attach
the nozzle pipéd QﬁdcéﬁéﬁogeﬂhﬁeﬁpénGFEHISf FBethéaﬂﬁiiFngPﬁéemémaeﬁn arr

~cylinder 10° fb&ﬂﬁr&@ebh%wBDpakaimdlCQﬁahedplatbbecbﬁhébtedhebgetﬁer
A self propelled vehic

-_the rotary noz Ve°8§§§ﬁ§F9chﬁBFrsgsrn ggégoggpggﬁea%tg§yhghgg Fcrgeggog,

. mounted at opposite ends of the frame. plates, a pair of

10 first main pulleys rotatably mounted on opposite ends
_ of the. flrst rotary shaft, a palr of second main
l\_/ o pulleys rotatably mounted on respectlve ends of the
- second rotary shaft, a pair of auxlllary pulleys
'rotatably mounted on opposite ends of each connecting
15 pin, and'first and second endless belts reeved around
' the main ‘pulleys and the auxlllary pulleys _
4. ' A self-propelled vehicle as claimed in any
one of the preceding claims wherein the drive unit
comprises two air motors arranged back-to-back and
'26 rotatable'in directions opposite to each other. _' ]
5. A self- propelled vehicle as claimed in any
-one of the preceding claims wherein each of the
transmissions comprises a first rotatable shaft
: supported at one end_by the vehicle body and extending f
' from an inner surface of the vehicle body toward the.
- 23 central axis, a pulley mounted on the first rotatable
shaft, a bevel gear mounted on the other end of the
first rotatable shaft, a second rotatable shaft
supported on'an outer side of the vehicle body and
.. disposed in parallel to the first rotatable shaft, a
30 pulley mounted on the second rotatable shaft, a flrst'
'endless_belt reeved around the first and second
rotatable shafts, and a second endless belt reeved
around the second rotatable shaft and the first or
second rotary shaft of the travelling assembly

35 6. A self- propelled vehicle as claxmed in any



h'a nozzle plpe nDunt attached to the base ~a rotary 15 shaft supported at
one end jecting in the sane dlrectlon as the central -

" axis -of .the vehicle bod at | east two -pipes attached to a forward end of

“the rot ary”mummm lﬁ'ﬁed at approxi mately-equal angul ar spacings about_ -
t he shaft ecting the shaft perpendlcular thereto, a nozzla ;
20%at t ached”t o' an” olt el end of each nozzl® pi pe coaxially theremﬁth and an®

‘air cylinder fixed to the nmount and coupled to-the rotary shaft.

“ . Aself- propelled vehicle as defined in claim7 which further |ncludes a.

nozzl e reci prodgt PAgthes exBredEBgcERpimsi whexeda &hebire telrat nogadgor ted on.

the vehicle bgd¥emblpacahbelisks a seeenat&efc%ren oA ftheOvedli ch@2Bbage. of -
the transni ssi ons, cam nount e rotatabl e_shaft, a belt reéved

‘around the rofaPgBrd sPéPF Qﬂﬁngh §8€§ﬁ Dasey Gfrpﬁérﬂransn153|on;
30 -a limt swshaffitasuppbetieioathenbasadf by tth@t avunt Bhd peogedtingnd an -

air Cyllnder vtp%egaggdéleghkigﬂ L'X%%et%ehQ%aHaﬁgﬁ%n%gaﬁ I.ston rod_flxed.iy

~at a forwabd end s nozZre pip€e “mount belng
separabl y attuehégleobel¥,basaozAder pdbgr Pratl ngingrfram e rfelrmame to the

base by t hie OQﬁ&aBEOQthrbhﬁry sRAfk! aB3TSHb221e attached to a
.forward end of the nozzle pipe and disposed ) _
perpendicular to: the: nozzle pipe,'and an air. cylinder -
_-10--fixed to the mount and coupled to the rotary shaft
: 7..° - A self- propelled vehicle as ‘claimed in . any . ,
one of claims 1 to 5, wherein the rotary nozzle ' ' f "ia/-f'
i assembly comprises a base attached ‘to the vehicle body, R
a nozzle pipe mount attached to the base, a rotary' o
-l5 ‘shaft- supported at one end by the mount and pro:ecting
~ in the same direction as the central axis of the
7vehicle body, at least two pipes attached to a forward
end. of the rotary shaft and. arranged at approx1mately
equal angular spacings about the shaft in a plane.
'26 pintersecting the shaft perpendicular thereto, a nozzle -
' attached to- an outer end of each nozzle pipe coax1ally
_therewith and an air. cylinder fixed to the mount and
coupled to ‘the rotary shaft. L
- 8. A self-propelled vehicle as defined in claim-'“-'1{;)'
-7 which further includes a nozzle reciprocating assembly

comprising a rotatable shaft supported on the vehicle

. 25

body in parallel to.a second rotary shaft of at least

one of the transmissions,ia-cam mounted on the

-rotatable:shaft, a belt reeved around the rotatable
.3o~ shaftfand'the second:rotary-shaft of the transmission,

- a limit switch attached to the base for contact with

the cam, and'an air cylinder'having a body portidn’
fixed to the base and a piston rod fixed at a forward
end thereof to the nozzle pipe mount, the mount being':
separably,attached.to the base and reciprocatingly

35 : > . :
_ -movable relative to the base by the operation of the



9. -~ A self-propelled vehicle as clained in any one of t he precedrng
clai ns wherein a tel evision camera i s nounted on an outer perrphery of the‘
vehrche body for observing the interior of the : o
sglf propel l ed vehit as clainmed in any one of the prec
v(ne‘r‘er n-an el ongate slide assisting plate is atta lﬁu“ﬂ m‘i ort ion of
~e¥Th travel ling assenbly. 10 11. Aosel f - pr
§ubstant|ally as herei nbefore described wth reference to and as

|IIustrated in the acconpanyrng dramnngs 15 20 25 30 35~
. _ transmissxon

)

9. A self-propelled vehicle as clalmed in any

one of the preceding claims whereln a television camera .
h is mounted on an outer periphery of the vehicle body .

for observing the interior of the pipe to be worked on.

10. - A self-propelled vehlc as claimed in any
', one of the preceding clalms wherein an elongate slide
assisting plate is attached to a front portion of each
~ travelling assembly. '
10 11. A self- propelled vehlcle substantlally as
o L herelnbefore described with reference to and as .-
:1-$-41 S illustrated in the accompanylng drawings.
15
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