,..surface

t ment apparatus having painting or
facg\area for painting or sanding tﬁe exterior surface of a ship hull or

2110647 This |nvent|on relates
treat nent apparatus and, nore particularly to a surface
sandi ng neans novabl e over 5 a w de

t he I|ke Conventiondlly, painting of the shell surface of a ship hull or
t he Ilke Is carried out by the operator manipulating a rod-like painter gun

on a novabl e

surface of a Lgﬁlt hglos-erioﬁﬁﬁrggﬁ:gigg#@ggpﬁtﬁﬁg%@%esgggsat gre |se¥nrﬁ47 f\

cgerun1ng and uneconom cal .- An automatic painting apparatus i s known which
udes an el ongate support, a chain trained around the 15 support over
the entire length thereehikhifyeRts8h0ekehEesdtbVE SBAPAcEOLrégEhEARLCAL I NY
the chain, and a painter gun nounted in a specified position on the chain.
Such apparatuappaSaaudlaﬁd¢UMbye|patbﬁtul&rlyetenalsﬁrsheéltsaaﬁméﬁtof a

ship hull is

to be painted, the length of the 20 support should be the

same as the happarathst havhng| pawhtihgf art sapdingeseshs mppabdeusvev be of

a |large S|ze

mat eri al s°cos® HhﬁenﬁﬁéﬁéﬁﬁaBF??tﬁorlPaF§taﬁgo%Fe§?n

provi de a 25

10

15

20

25

t hus involving consi derabl e di sadvanta ge |ntges egt of
inghtBe| a¥ER¥LOR to

surggégcgftreagggnguggpggat phjch is small in size and easy

Conventionally, painting of_the shell surface
of a ship hull or the like is carried out by the operator
manipulating a rod-like painter gun on a movable foothold.
The problem here is that since the shell surface of a hull
covers a wide area, painting by_the_operator is time-
consuming and uneconomical. -

An automatic painting apparafus is known which
includes an elongate support, a chain trained around the
support over the entire'lenéth thereof through sprockets,
drive means for recipfocating'the chain, and a painter gun
mounted in a specified position on_tha chain. Such
apparatus has a difficﬁlty in that if-the.éntire shell
surface of a ship hull is to bé painted, the length of the
support should be the same as the height of the hull, which
fact requires the apparatus to be of a large size, thus

involving considerable disadvantage in respect of materials

cost and maneuverability.

It is an object of this invention to provide a

surface treatment apparatus which is small in size and easy

C



l-2--t0\operdte-but whi ch yet assure an overall surface treat- neat of a
| ar gesstructure. The present invention provides a surface treatnent

appar at us conpr|5|ng a first support, a second support 5 novabl y

di sposed i parallel to the first support and novably carrying a surface
“treating tool, first engaglng track means Rixedly nounted to the first
nsupport second engagi ng track neans fixedly nDunted to the second support
-in parallel to the¥irst engaging track nmeans, -engaging 10 wheel neans
-dT%posed betmeentbhepbwatengaglwglthagktneaaerenaengage&bhtswhﬁﬁQﬁmt?ﬁat-
wit hout any slide, drive neans noving the engagi ng wheel neans al ong the
\§1 engagi ng. tma@w wdans leggeosérupéuseecond support . relatlve to the

ngagi ng wheel neans through the second en ing track 1 means, an
'??%nsn1tt|ng nmeans f3hec@ﬁﬁéﬁptngnﬁﬁétﬁﬁvegﬁgY ngtﬂes“E EoRd §%$Eﬁﬁ?€

- telative to the e wheel to.an al n r

di st ance “and d|r(§ﬁ§é£¥ya§fCPWBrﬁﬁoPgrél %Fég Fggﬁﬁggge%o %9%%§p%§?8$Tn this
speC|f|cat|on t he ter 1,005 Sto2 fds £ engagbpe yheel
.means"”, arefﬁeflﬁﬁg Fgggggfgveb ngﬁﬂg gnggtgh?racgselengg? and a
rotatabl e el enenty, \%'ﬁh ahPY8RES 2258 rifBcBOBrehtdaR! €obD| efgﬁgag@ﬁ@mgmg
According to the above arrangemnent, since.the range of novenent of ‘the
surface treating ra@k mdaaki rexedlyhmodhtedf tostheuppost sappoetatséeasd
three ti.nes as great as that of the engagi ng wheel neans relative to the
tlrst support, engaglng track means fixedly mounted to the second support

in parallel to the first engaglng track means, engaglng
.16 ; wheel means dlsposed between the two engaglng track means .
| in engagement therew1th w1tnout any sllde,_drlve-meansa3'
_gmoving-tne.engaging.wneel meane along;the'finet engaging.,
-tfack means;to-move the second'support relattve to the
:engaging.wheel.means throngh*tne-second_engaging_track"
15' means; and transnitting means fon'convertinggthe movement
- “of the.second'support relative to tne_engag;ng~wheel to_an"
. identioal moVenent, ﬁlterms”of;distance andgdirection,_of_'
the.tool relative to the second supnont. |
In tnis specification the terms "engaging track meane"-
20 and "engaglng wheel means", are defined as, respectively,
'an elongate track element and a rotatable element, whlch
elements are in non-slldable 1nterengagement
Accordlng to the above arrangement, since the range of
movement of" the ‘surface treating tool ralatlve to the
25 first support can be at least three times as great as that
-of the engaging wheei means relative to the first support,
the length of both the flrst and second supports can be
reduced to 1/3 the height of a structure to Wthh the apparatus

is applied. It is thus possible to provide



_ -length of both the first and second supports can be reduced to 1/3 t he
he ght of a structure to which the apparatus is applied. It 1S thus
Rg®si bl e to provide a surface treatnent apparatus which is conpact and
as iaproved maneuverability. Accordlng to a preferred enbodi nent of the
i nvention, the first support is composéd of a channel 5 section nenber
and t he second support is novably supported in the channel of the first "
- support. . This.permts the apparatus to be nmade conpact not onIy Iength- '&f“

- wise, -but i 'laot.&ﬂé% A WElda el Orgﬂ%}att%sa%’ﬁ*&%r i ?ﬁg@é@} a8h h

I nventi on, engagi ng means consists o | east one set of, \_/

t wo engaglnghﬂgyyyéaIﬁgﬁéﬂ}éygyyygﬂy: radii and |ntegrally rot at abl e, -of :
which the smaller is in engagenent "'with the first engaging track neans_and\l

- the larger is in engagessorditigt td lae predeid ¢dn gagodd menaclofmenes. By
‘virtue of this 15 arrangenent a snall er displacenent of the engaging

wheel neans ioererprimdycdhe |Sdmypdr stippoiric dise wompb sielde ofuref @bennedat i ng t ool .
Nunerous features and advantages of the invention will be readily
under st dod feesthiire Mesibesniang Gér@crsqmr@n SpPPordf ignpeyaldit s gi ven with

reference to the acconpan |ng drawi_ngs, in which: Fig.1 is a front V|em;of
a surface tr%ﬁﬂﬂﬁﬁﬁe channel of the first support. This

permits the apparatus to be made compact not. only length-
wise, but 1n bulk as well. ' .g "'Vf S o -
Accordlng to another embodiment of the 1nventlon,
10 the-engaglng-wheel means oon51sts of at least one set of
' two engaging wheels haVing-different fadiiland integrally
rotatable, of which the smalier is.in engagement with the
- first engaglng “track means and the larger is in engagement
- with the second engaglng track means. By virtue of_thls
_ ;5-' arrangement a smaller dlsplacement of the engaging wheel
| '.means can_pfoduce'a larger'displacement'of the surface
'.gtreating'tool,' | |
Numerous features and advantages of the invention
/  will be'readily'understood fron the following description
20 - of embodimente'giﬁen with reference to-the accompanying
drawings, in which: . | -
: Fig;gi is a front view of_a.euffaCe treatment -
.apparatus'repreeenting a first embodiment_of.the invention;
| Fig. 2 is a side view of the saﬁe;
25 _ | Fig.'3 is a sectional view taken on line'I-I in
| Figf 1; | |

. o& \'\'\e Q\fs\'. G—n\ioalment
Flg. 4 is an enlarged front v1ewLehow1ng a



_apparatus representlng a first enbodlnent of the invention; Fig. 2 is a
“side‘*view of the sane; 25 Fig. 3is a sectlonal vi ew taken o
ling I-1 in Fig. 1; Fig. 4is an enlarged front view show ng a -4-
f1oating body; Fig. 5is-a side el evation of the sane; Figs. 6a to 6¢c,
_|ncIu5|(§} are views shomnng t he oper at #ng principle of the i nventi on; 5
.Flg 7 i's"a'side view of a surface treatment apparatus representing a
econd &nbodi nent of the invention;, Fig. 8 is a.section taken on line |
-;r in Fig. 7; and 10 Fig. 9 i's a schematic view of a surface
_treay- ment apﬁﬂ#&ﬂﬁé‘h&%ﬁbﬁlng to a third enbodi ment of the invention.

1jhroughoutlghe“dramﬁngs_@ ke ?ﬁ%; ?%§E[e%iéﬁggﬁ%§u % ghgeséﬁéerence

Snuneral s fch a first

odi ment of the invent 'ﬂ@g Se %h%wnscggqgeahs;v $Sb083kE8wa Ehbwingupport

'conposed of .a channel secti’on nmenber a and side wal | b, and.
ﬂgcﬂg' 2 repret:‘%?é“ﬁaé:éﬁ%@%ﬁwylh atfmﬁéein%n@l@h@nnel sectlon menber-
Lo 5 - Fig. 7 is a s1de v1ew of a surface treatment
5apparatus representlng a_second-embodlment of the
invention;' | | |
‘Fig. 8 is a section taken on line II - II in
Fig; 7, and | | |
10 B Flg. 9 is a schematlc view of a surface treat-'
ment apparatus accordlng to a thlrd embodlment of the .
rlnventlon. | |
Throughout the draw1ngs 11ke parts are referred
" to by 11ke reference numerals. _ | |
15 - : _ Referrlng to Flgs..l through 5, in whlch a flrst
| embodlment of the 1nventlon is shown, numeral 1l de31gnates
:'_a first support composed of a channel sectlon member hav1ng
a web la and side walls 1b, and numeral 2 represents a
second support composed of a channel sectlon member hav1ng
'20 a web 2a and side walls 2b, the second support 2 belng
'dlsposed in the channel of the flrst support 1 so that its ;
"web 2a is opposed to the web 1a of the first support 1.
A pair of first'parallel'engaging tracks 3 (e.g. chains or
racks) are fixedly mounted on the web la of the first
25.' support 1 longitudinally thereof. On the Web 2a of the

second support 2“there are fixedly mounted a pair of second

engaging tracks 4 (e.g; chains or racks) in opposed



.a web 2a and side walls 2b, the second support 2 being disposed in.the *
nnel of the first support 1 so that its web 2a is opposed to the web la
' the first support 1. A pair of first parallel engaging tracks 3 (e. g
~chali or racks) are fixedly mounted pn.the web la of the first 25 - -
suppQrt 1 longitudinally thereof. - On the web 2a of the second support 2
there are fixedly mounted a pair of second engaging tracks 4 (e.g. chains .~
or. racks) in opposed rel'ation to the first engaging tracks 3. Between'EJ"
~ the two websrekatimh | o tthe efinstprangagpiha tdaskis g b&eweenn tiiei ch a pair |
“of rotary shafts 6 are rotatably supported through bearings 7. Engagi ng
' wheel s 8 (e. o siphridd aml 1h)rtf§ft-:!%ﬁ s mqsﬁéaﬁ?gagélmémgr Hod¥n@ the

second pairs, of en aglng trac 3 and respectively are fixedly mounted dﬁd o
_each rotary Yhafft ‘%‘ Botth d%m’t 'Fﬁea ATGa ot Hhdy supported -

ted_ by d | t udi nal:| t t and 2. M .
rlSCI pggggl fl%‘ﬁ?‘y“ ;/]??%ar}fefr?gsast |97ngo : u95"| nggé"f}%/?geq'r?o nt‘@éu p%g’ﬁ%é:# (%ss chai nr_e_' '
10 I I d .
around o surnfETal SnfUPaldack A0 dskee il by d el aadaeegeed o

‘the chain 10en Al Brd@manss nglrd W S AGKRIIS, B2 € FRReh modinedd> -
power source suc as a .hydraulic notor "or the i ke. The floating body 5 IS &

-al so inter|-oskeashon tfbﬁanqnsgnaﬁﬁ rmamemhl%ndsﬂweﬁesf,. the floating body 5
|s attached to

The floatlng body 5 is rec1procated by drive - _?
means 9 longltudlnally of the supports 1l and 2 _More. | -
: :10_ lspec1f1cally, the floatlng body 5, belng mounted to an7
o endless chaln lO en01rc11ng ‘the flrst support 1 1ong1tu-
:'dlnally thereof and reeved around a sultable number of -
gulde sprockets 11, lS moved up and down as the chaln 10
.lS fed. by means of drlve sprockets 12 connected to a
.15 "power source such as a hydraullc motor or the llke.- The
o floatlng body 5 lS also lnterlocked w1th transmlttlng
| means 13. That 1s, the floatlng body 5 is attached to
an endless chaln 14 enc1rc11ng the second support 2
longltudlnally thereof and_tralned around gulde sprockets
201.'15 located.at the=upper and louer ends thereof. A surface
htreatlng tool 16 such as a palnter gun or abra51ve tool ' _ r-*f
513 attached to the chaln 14 .on the side of the second |
support 2 OppOSlte the floatlng body 5. Shown at 17 are
gulde rollers attached to the floatlng body at both sides
25 thereof.
| | The flrst and second supports l and 2 are spaced

'from and rendered longltudlnally movable relatlve to. each



an endl ess chain 14 encircling the second support 2 longitudinally thereof.  ~
and trairned around gui de sprockets 20 15 located -at the upper and |owep” \°
ends. thereof. A surface treating tool 16 such as a painter gun or abra i vg9) -
tool is aftached to the chain 14 on the gide of the second support. 2 C
Oppositd the floating body 5. Shown af §7 are guide’ roIIers attached to
the floating body at both sides 25 thereof. The first and second supports
l\,nd 2 are spaced from and rendered Iongltudlnally novabl e rel ative’ to '

¢dach - other by ang OfednsUbkal! ggjg__ #gugu

bo{ h,supports 1 an ¥ Tﬁen%e kt?vgugggygéoﬁs o Sﬁf S % an second
-engagi ng traCKSm%uméd%ﬂr BoghsQupBertat edaky sheseh@uideatold & &sf‘%.

= The, manner of operation of the apparatus, in the case of painti'ng the shel

surface of a shoff lehel fikst. an&nﬁeeon&néhgﬂ@ﬂh@etﬁaﬁksuzwahdw4fhféﬁéﬂﬁwce
‘to Figs. 6a to 6¢c, inclusive. . As illustrated.in Fig. 6a, the surface .
treat ment apparaesulaeedrbyedhabevguléeusuhléys1D8 tlltably mount-ed. to_the
front end of a carriage 20 novable on-a fixed base 19 along-: t'he”.-shel-

. surface of ‘& ship hull, iThe mpBAgrtofi apergtion o thﬁrﬁPPaWﬁtHSJsmn
support 1 is suggorted at the center thereof_on the-carriage 20 through
rotation drive fB&nS25¢ P& BaiBtipg; hgenshetl. S“¥§a931Qﬁn%l%ﬂlﬂfhulkdage
-FhefflrSt,§UppO%brlexamp gtraliy RoSI£eOQ§glaqhed|w1th reference to

s*;' ffdf?? o Figs. 6a to 6c, inclusive. As 1llustrated in Fig. 6a,
the surface treatment apparatus'described above is usually'
10 'tiltably mounted to the front end of'a carriage 20 movable

'on a flxed base 19 along the shell surface of a. Shlp hull,.r

-

i. e., longltudlnally of the Shlp._ The flrst support 1 is
'supported at the center thereof on the carrlage 20 through
rotatlon drlve means 21 (e. g. stepplng motor) At an lnltlal.
15 stage, the flrst support 1 is centrally posrtloned on the
shell vertlcally thereof w1th the second support 2 held in
"-the same p051tlon as the flrst support 1. The floatlng_
_body 5 and surface. treatlng tool 16 (palnter gun) are
centrally p051tloned on the supports 1 and 2 respectlvely.
20 If the drive sprockets 12 are actuated by a hydraulic motor
4_. | .'to move the floatlng body 5 upwardly, for example, by a-
| dlstance '{ as Fig. 6b shows, then the second support 2 is
caused to move-upward by a dlstance ﬂ,relatlve to the floate
" ing body 5. Thls means that the second support 2 moves
25 upWard'by_Zl,from it original position. The surface treatlng
'. tool _16 moves upward by £ relative to the: second support 2.

By this is meant that the tool 16 moves 31 upward from its



el vertically thereof mnth t he second support 2 held in the sane .
dition as the first support 1. The floating body 5 and surface treating
gl 16 (painter gun) are centrally positioned on the supports 1 and 2
spgctively. 20 | f the drive sprodkets 12 are act'uated by a hydraulic
not ok..to nove the floating body 5 upwardly, for exanple, by a distance as
Fig. 6b shows, then the second support 2 is caused to nove upward by a ,;
di stance & relatlve to the float- ing body This nmeans that the second g

é" support 2 no¥dgipgl Pﬁﬁﬁéﬂdnby I P ﬁFlW°6@§g|ﬁgltbﬁsftPﬁﬁlngTh% %urface_j
. t t t 16 l, at. to th d B
thie o e LenAPVERe SERATE ST, 53Ry HALBPEARLPRCDY 2o EarRare £ -
t | t d it
ot os AR peOedR e CublBBely $30 bR BRd¥aEe | Erkmvedguegaicybrom s
treating togh1dets tal hBad the PN Enkl! eRatl ARSehABL GES5Aeeor 13k 1 rom

its.. 5 initial position. Assuming the Iength of the supports 1 and 2 is

L (the Isengtifiefialih@osi¢asnng h"s%ﬁhin? &Rd 4dehgtBl 68 the bhppbets! pating

" . body S'is noved overthe full length of the first support 1,- the resulting

*  height avai landl @ figr Lpdithei dgnyttik oifs tBe, eagaglihgstratkd Bnaﬁdg4 fs. It 10

* . follows that. . the required | ength of the supports 1 and 2 i.s about one third g
‘the reqU|re@lh@|@hb ﬁértpalﬁﬂpnglagebadyoﬁ 1$h@°§§donneénbbelﬁuhl shown in .

Figs. 7 and 8 is_ substantially the sane_in-overall. configuration and :
f'uncti on length of the flrst support l, the resultlng eight available .

- for palntlng work is 3L, as 1llustrated 1n Fig. 6c. It
10- follows that-the requlred length ofvthe-supports 1 and 2

: 1s\about one thlrd the requlred helght for palntlng operatlon..

~ The second embodlment shown 1n Flgs. 7 and 8 is

substantlally the same ln overall conflguratlon and function
‘as the above descrlbed flrst embod;ment, though there are
15 ddminor'differences in constructional details. More.specifie
cally, a second support 2 is constructed in the form of a
'thlck plate hav1ng s1de pro:ectlons 2c which are supported
_'v1a'slld1ng members 23 in channel sectlon members 22 fixed
to thedside walls.lb:of a channel shaped first support 1
20 atsthe openindmthereof; so that the'firSt and second supports
..1 and'zdare.spaced_from and longitudinally'mOVable relative'
' tO‘each'other; 'A second engaging'trachﬂ47is:fixedlY
mounted on a surface 24 of the second support 2 opposed
to a flrst engaglng track 3 fixed to the web la of the_
25 first support 1. Between the two engaglng tracks 3 and 4
| there is dlsposed a floating shaft 5 on which an engaging

wheel 8 in engagement with the two engaging tracks 3 and 4



,as t he above descnlbed first enbodi nent, though there are 15 m nor
_différences in constructional details. Mre specifi- cally, a secong
support 2 is constructed in the formof a thick plate having side = =
: prOject»QQS 2c which are supported via sliding nmenbers 23 in channel
‘section{nenbers 22 fixed to the side vald § 1b of a channel shaped first
,supportxl 20 at the opening thereof, so that the first and second supports
4 and 2 are spaced from and Iongltudlnally nmovabl e rel ative to each other.

A™E d § f d
Cumport 2 oupockiidaE el 1 LS e SRHARY, Acontle® SRrdUl plEsABRe"Y .

first support 17 Bedveedhdd65d Wr SHIRAGH A LR Ishat t2%d adel REFBabIydi SpOsed
ayf)oating shaft' 5 on which an engagi ng wheel .8 in engagenent with the two
.engagi ng tracksg@idedl dn a pdir Wi Rpiideamoas ke extendingakiyhinpphet ed
“through bearings 7. Both ends 5a of the floating shaft 5 are slidably

..gui ded on a. pafirsf suppbxt otjs.xﬂ@aeseﬂdr&;h rihexetio .n the first support 1 in
paral l el thereto. 5 The manner of operation of the apparatus
~accord- ingdto this enbodrh%manf@re%tqaﬁqﬂfel%m,f dhe I#@Paé’ﬁtﬂiﬁeapp%fi'

enbodi nent, and, therefore expl anation thereof is tted to a
duplication. ThERT Hr® ot cﬁi‘ﬁ?ﬂ-.drﬁ et diSRatly &%@wﬁ tg°f9tp§ the .
sane in overaII Conflékbdgimgh€¥;tlgaéheré¥bre explanatlon thereof is

cg ' omltted to av01d duplication. _ _
.. The thlrd embodlment schematlcally shown in
::lO 'hFigf_Q'is the same 1n overall conflguratlon as the preced-.
ing.embodiments, but has a somewhat different feature'inf
‘that it 1s prov1ded with a com9051te engaglng wheel
.comprlslng a smaller engaglng wheel 8a and a larger engaging
wheel 8b rotatable lntegrally therew1th. _The engaging
15 wheels.sa and 8b both are fixedly mounted on a rotary~
shaft 6 rotatably mounted on. a floatlng body 5 the smaller
wheel 8a belng 1n engagement with a flrst engaging track 3
only and the larger one 1n engagement w1th a. second engaging
track 4 only. Shown at numeral 12~ ;s_a cyllnder means:
20 for rec1procat1ng the floatlng body. | |
'it _ o L o : In the present 1nstance, the relatlon between the:
'dlstance of movement Df of the floatlng body 5 from the
initial pos1t;on thereof and the distance of movement D¢
of the surface treating tool 16 from the initial position

25 thereof is represented by the following equation.



i ng .enmbodi ments, but has a sonewhat different feature in that it is . 5

tovi ded with a conposite engagi ng wheel conprising a snmaller enhgaging

hhael 8a and a | arger engagi ng wheel 8b rotatable integrally therewith. .

A fﬂgaging 15 wheels 8a and 8b - I®th are fixedly nounted on a rotary

aft_.6 rotatably mounted on a floating body 5, the smaller wheel 8a being

I n engagement with a first engagi ng track 3 only and the larger one in

engagenment w-th a second engaglng track e_§? Shown at nuneral 12- is aj ,(
nc

cylinder means 20 fdtrediroc ing body. In the present

i nstance, the relation betwen th dlsta of novement Df of the f1 oati gt/
body 5 fromthe initial posi tion. thereof and the distance of novenent: Dt of -
the surface treating twhgrels BY om tesliug tqfalsn;addem ofihezd  thereof is o’
represented by the followi.ng equation, . f[err] Assum ng that the smaller
wheel 8a and | arger wheel . 8b Bbth radium & Lafgefe e sprockets having
the same nodul e and their respective nunbers of teeth are .Zl and chﬁgerr]
in R the ah%ﬁipm&nﬁuﬁhﬁ#rﬁﬂﬁtﬁmﬁkﬁﬁﬁuﬁhPQ%/sa ang gy thesdoBhod

engaglnqsmheel 8; |s flxedl snounted on the rotary shaft 6 of the floating
body 102 5 SngHits $é |, SREOSK{FHdAvg Fhey %M‘Hﬁ §15’éh. a .

floati ng sha{ﬁ J‘:irs rsehs%vg]ctlve[ hr? eeCrosndofe r(tbeeq:hrmaxr}.:[e ZlFlarnc{' eiz, 0] in €
the above equatlon may be replaced by' %f ;. ' ._ e

Although the comp051te engaglng wheel 8 is | o

finedly mounted on the rotary shaft 6 of the floatlng body _ .

10 5 in thls embodlment, it may be rotatably mounted on such
"a floatlng shaft as shown in the second embodiment. Further
as in the case of the flrst embodlment, a pair of composite
engaging wheels may be flxedly mounted on each of a plurallty |
of rotary shafts whlch may be rotatably mounted on a floatlng
.15 body. 1In such a case there should naturally be prov1ded a
pair'of flrst engaglng;tracks and a pair of second engaging
.tracks. | ) | | o |
The three'embodimentS'described above in no way
exclude one another, but may be combined in various-ways{

20; It is to be understood,.therefore; that the scope of the-

b

present inyention is determined by the appended claims - -

only.



as in the case of the first enbodinment, a palr of conposite engagi ng mheels'
may be fixedly nounted on each of "a pIurallty of rotary shafts which may be..

rotatably mounted on a floating 15 body. In such a case there shoul 3
naturalgy\be prOV|ded a pair of first-emgagi ng tracks and a pair of se

engagi n§_tracks. The three enbodi nents described above in no way exclude
. one anot her, but y be conbined in various ways. 20 It is to be

N ynder stood, ther Pes™dRat the scope of the present invention is
--detern1ned by*'the. appended_ckaf"t ey -10- Cainms 1. A surface
 treat ment apparatus conp#r5|ﬁgSHrfFFStt§ﬁpb@¢Pt apBarahds seomprisimyabl y

di sposed in parall, to the |rst su gart and nnvablg carrying_.a 5
“sheface treatifiy 55F SPPPSt en@aﬁ?ﬁg r SERPRES EPYRR LY J1iFRRFRBER 0 t he

K fixedl ted to th d -
support 1 n par EPEStIE1° BCehRY ey BE atpagEE a8 ‘H%‘étﬂ% 19 SATEN 129 Se“’”gq
meansLdi spgsedsae-asa@sntt:gstme 5829 Pﬂrgéa&%ﬁﬁg& E@a&?%&e %Q{ %5, 10

with wthout any slide rive neans’ for mnoviry engagl ng

along the firshoangag eg thaCklﬂsansuﬁﬁofeveséésn&%ﬁt&’rﬁ%ﬂ %@édié’e to

t he engagi.ng wheel neans through the second engagi means
trans- _ fixedly mounted to the second support in parallel to the:

(as hereindefore aegma)
first engaging track means, engaging wheel meansLdisposed
_33 . between the two engaging_track.means 1n engagement.there-
io. with'without any:slide, drive means for moving the
| engaging wheel means along the first engaging track means
. to. move the second support relative to the engaging wheel
- means through the second engaging track means, and trans-
mitting means for converting the movement of the second
15' support relative to the engaging wheel means to an
'-1dentical movement, in. terms of distance and direction,
of the tool relative to the second support.

2. An apparatus as defined in claim l, ‘wherein -
said drive means includes a loop extending around the
first support 1n parallel to the first engaging track
means and incorporating the engaging wheel means, and a

. o 5 motor for rec1procating the loop around the first support.

;d. | : | | 3. An apparatus as defined in claim 1 or 2, |

| wherein said transmitting means includes a loop extending
around the second'support‘in parallel to the'second engaging
track means and incorporating, on opposite sides of the

5 second support respectively, the engacing wheel means and

the surface treating tool. .
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|tti.ng neans for converting the nmoverment of the second 15 < .support *
ative to the engagi ng wheel neans to an identical novenent, In ternms of
st.ance and direction, of the tool relative to the second support. 2.- An
a pahgtps as defined in claim1, "wheddi » said drive neans includes-a | oop

—extendi hg around the first support in parallel to the first engagi ng track
- means and incorporating the engagi ng wheel means, and a * S motor ~ ..
for reciprocating the Ioop around the first support. ' An _apparatus as @z{

_?_vdeflned inclaim1l or mM%%é@W@ﬁ%q&stF&ngﬁﬁﬂpﬁﬁg1ﬁe§ﬂ§lmn§kuﬂé§r§1900p
.. extending aro nd t.he seco or n raII to the seco d en n

. t?ack pegns : (ﬁﬂéiqﬁ§%pp bﬁbﬁs &8¢ e?rBP h§p§°° éogﬁgéﬁgport
) t ly, h t h t t ool . '
respective yatbléze er}%ﬁ%&‘ngc&“’%%%ﬁ TS Fdpk %e%%da‘éﬁgg gating too

4.. An appara in Clarm 3, mhere n-sard ficl udes a chain -

trained around sprocketss r%ﬁégﬁ%&d@%@t a@fﬁﬂehm%'ﬁ %&Qimoﬁ thRezeEANd

. -support. 5. An apparatus as In clairm1 erein said first support
.consi sts of asaefaarmﬂstss@ﬁémme&srmtend,fs Al ¢haeeendsskRBBh! mbfiber,
Iongltudlnally novabl y gui ' _in the channel of-the channel section
menber. 6. ANd apid aldeonds stgibored iisn 1ongiitudinaheyemovabeys gadaddsupport
_is spaced from and rendered novabl-e in the . first support by means of a '
- pIurallty of rputhslahdnnei of the channel. Sectlon member. :

.f;; H_ﬂﬁ_ 6. An lpparatus ' deflned in clalm 5, wherein

#
R

the second support is spaced from and rendered movable 1n |

the flrst support by means of a plurallty of gulde rollers

mounted on, the flrst support and/or the second support. -
7@ An apparatus as deflned in clalm 5, where;n .

the second support is spaced from and rendered movable in the

flrst support by a plurallty of slldlng members arranged

between said. two supports. '_'

8. An apparatus as.deflned in clalm-5, whereln

the second support conslsts of a channel section member

arranged in .the channel of the flrst support so that the'
' webs of both supports are opposed to each other, and the
. 5 flrst and second engaglng track means are fixed to the
webs of the flrst and second supports respectively.

9. An apparatus as deflned 1n claim 1, wherein-
said engaglng wheel means 1ncludes at least one engaging
wheel fixedly mounted on at least one shaft rotatably
mounted to a floating body~which.is movably guided.along

5 the two'engaging track means between the two supports.
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Jmounted on the fjrst support.and/or the second support. 7. An apparatus
“defithed in clai m 5, wherein the second support is spaced from and rendg
nmovable in the first support.by a plurality of sliding nenbers arrangg
between said two supports. 8. An appa us as defined in claimb5, whegern
“the seqond support consists of a’ chann¢§1 section nmenber arranged in the

'.'channel of the first support so that.the webs of both supports are opposed

40 each other, and the 5 first and second engagi ng track means are fixed

d0 the webs of the first1gnd Aecah atmRoss deaaneal 1¥eklaifh 1, Ayhapaanat us
rag _defined’in claim1, wherein said engagi ng wheel neans:-incl udes- at | east

one.engagi ng véeid éngm;ﬂng Mhedletheansatincdadiesone deakic vacaeabhyingunt ed
ta floating body which is novably guided along 5 the two engaging track
. ‘means bet ween whrel wotairltiyt siountedi n ®0 floatiagpshatfys sddddbilyned in . :
.'claim 1, wherein said engagi ng wheel neans incl.udes at |east one engaging.

- wheel rotat abI§oyRkst GRP oh RRIT @ft igwd denarodss iexdapdingodnt earaAlelpspr of
gui de rods exté_pdl n aral | el t he two engagi ng track means. 11.

An apparatis a®iet eﬁ'cf‘ arg‘d}?alﬁﬁaf?‘\m%"e?'n the first and second engagi ng

-track neans each corrprl a of _engagi_n ck §noa ed by at.least a
palr of _ % %‘1 pparart%sg sg fane% cgalm YL wherein

the flrst and second engaglng track means each comprise a
o | palr of engaglng tracks engaged by at least a pair of
PR engaglng wheels constituting said engaglng wheel-means;
| lé;..An.apparatusdas'defined in - claim l,dwherein
said engaging wheel means comprises at least two engaging.
wheeleihaving'different radii and integrally rotatable,'of
whidh-the.smaller wheel ie'in engagement witn'the first
5 'engaglng track means and the larger wheel is in engagement
with the second engaging track means.
13._:A surface treatment apparatus substantialiy
as described-herein &ith reference to, and as illustrated
in,.Figures 1 to 6a, b and €, or these Figures as modified

by Figures 7 and 8, or Figure 9 of the accompanying drawings.
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agi ng wheel s constituting said engagi ng wheel neans. 12. - An apparat us. .
defined in claim1, wherein said engagi ng wheel neans conpri Ses at | east
-engagi ng wheel s having different radii and integrally rotatable, of
ch the smaller wheel is in engagenent with the first 5 engagi'ng track
means and the | arger wheel is in engagenment with the second engagi ng track
means. 13. A surface treatnment apparatus substantially as described herein -

with reference to, and as illustrated in, Figures 1 to 6a, b and c, or s_;
these Figures as nodified by Figures 7 and 8, or Figure 9 of the ks
acconpanyi ng drawi ngs. 1 1111111 111111 11111111111111 * C L \Aﬁ
S * 0 _ : : _ -
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