[err] A MOBILE FLOOR GRINDI NG VEHI CLE FI ELD OF THE | NVENTI UN The present
I nvention relates to vehicles for grinding floors to a predeterm ned
contour, for exanple, in order to produce a substantially paﬂe&sz_f,m
surface on a concrete floor. 5 BACKGROUND CF THE .| NVENTI ON The achi evenent
.of a perfect flat surface on a concrete floor is*particularly i mportant in
| arge industrial 10 _ApMOBALEQE LOUWR GRILNBENGNERECLEVhere fl atness is
required to enable forklift trucks to pass safely and efficiently ove(—the
floor, remaining perfectly | evel even when heavily loaded. It is also'often
necessary to provide an a (.at el t. r.on which to attach heavy
machi ne 15 tools. In agﬁi gmkég &Qgﬁ;xgﬁe to be stacked, the floor
-——ust be -substantially perfectly l'evel to avoid any danger of a stack
toppling. At the present time, the required flatness has been 20 pr oduced

DY ranughe! BELRERICT VU o YL Fa PLOCVE! DERTRTCECRUL! Blehiet

nevert hé are abori ous ouT CT Nt Bnsi ve rang
- theref 0Ok@oof8SthYa $redetermined contour, for example, in order

to produce a substantially perfect flat surface on a

concrete floor.
BACKGROUND_OF THE 1NVENTIQN ' é%

The achievement of a perfeét flat surface.dn a concrete
floor is particularly important in large industrial

v buildings such as warehouses, where flatness is required
to enable forklift trucks to pass éafeiy and efficiently
over the floor, remainipg'perfectly level even when
heavily loaded. It is aiso often necessary to provide
an accurately flat floor on which to attach heavy machine

15 tools. 1In additiorn, where goods are to be stackéd, C

the floor must be substantially perfectly level to avoid

any danger of a stack toppling.

At the present time, the required flatness has been
20 produced by manual techniques which, while producing
the results desired, nevertheless are laborious, labour

intensive and time consuming and, therefore, costly.
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SUMVARY OF THE IINVENTION It is an object of the invention to overcone the
di sadvant ages of the prior art 5 and to provide a nechani sed neans for
grinding floors:to a predeterm ned contour. According to the invention
there is provided a nobile floor grinding vehicle conprising a vehicle body
movabl e in a predeterm ned direction of travel over 10 a floor, a pair of
grindiing tools supported by the body placed at a spacing betmeen ‘them

‘meang for varying the spacing between the tools, drive neans for driving
each grinding tool to grind the floor to a deS|red contour, and control
means f.or controlllng the grinding dep2h of each grinding tool W th respect
to the floor in response to Bredetern1ned signal s representative of said 15
desired contour. Preferabl cIﬂrrylng a grinding tool
are nmounted at either side of the vehlcle body so as to sw ng outwardly

w th respect thereto in order to provi de an adjustabl e transverse spacing .

mounted_onttds i Bk B fhyemion n Svetibund The pishavatysles Yol o a0 ™ "
adj ustabi | kg j&%&é&e&ﬂ%s@ﬁy@@%?&vm&%ﬁ & ﬁfedéﬁﬁnﬂiéd”d' ng tool s

can be “accur

PCT/ GB91/Q g -3 The vehicle is preferably self- propelled for exanple by
means of electric, hydraulic or diesel traction nmotors. Electrical power -
may “be obtalned fron1batter|es carried by the vehicle. = :

Accordmg to the invention there is prowded a mobile floor grinding vehicle

!

' comprising a vehicle body movable in a predetermined direction of travel over

0 a floor, a pair of grinding tools supported by the body placed ata spaCing |
between them, means for Qarying the spacing between the tools, drive means
for driving each grinding tool to grind the floor to a desired contour, and
control means for controlling the grinding depth of each grinding tool with

| respect to the floor m response to predetermined 'sign_als representative of said

15 desired contour.

Prefefabiy two support arms each carrying a grmdmg tool are mounted at either
\«~  side of the vehicle body so as to swing outwardly with respect thereto in order
to provide an adjustaple transverse spacing between the grinding tools.
20 | |
Alternatively, each grinding tool may be mounted on a transverse beam,
preferably provided with lengthwise adjustability, again so that the transverse

K position of the grinding tools can be 'accurately set.



5 The centtol means nay be respon5|ve to a signal representing a stngle
predetwiywpeghdat um | evel . A-typical exanple is a hori zontpd:ﬂmy%?q am
froma fixed exterrial source, detected by a sensor on the vehicle
transmts appropriate signals to the cogtrol neans to regul ate thé helght
of the grinding tools in relation to the"datumlevel. Alternatively, and
preferably.in ad on, the iele i_.ncl udes, a conmput er ichis _
pre- prograﬁhﬁbyggfs EoﬁfrBFe¥ﬁga§&XtP&lﬁnﬁﬁﬁPéﬁ#%ﬂﬂ: ?ﬁuﬂ%?%er R
pr edet er m e a Aoy :
B dm@EhE b o180rriB, ARGALIMNGE Wil e 'S SSEN %&{%e

initial contours of th oof and’rts e5|red o
| atter cas | s | Hap 5] A i (gg?¥4
|l i nked to ﬁteeégftl)%ﬁms?gﬁeﬁegﬁg igfe P%et%vlgﬁaclfg%smo bas to!tlcont ro té"]lée verti cal
position obyttRegveRdeDd.heads in such a way as to conpensate for -
-~ vari ations |n the initial contours and thereby grind the floor. to t he
~ requigred degree of flatness. 25 WD 92/ 02334

 PCT/ GB91/ 01317 -4-" BRI EF ‘DESCRI PTI ON OF THE DRAW NGS Ani enbodlnent of the .
i nventi on Thel controg mean3|hay bbyrnspom&zuwamm(a(yﬂgn&Wuteptésénifmgnce .
to the acconpanylng

a single predetermined datum level - A typlcal example

is a horizontal laser beam from a_flxed external source,
deteqted By a sensor'on.the vehicle which transmits

W0 -appropriate.signals to'the_controlemeans_to-regulate
the height df_thetgrinding.todlé in fe1atioh to the

datum level.

Aite:natively;:end preferably in addition, the vehicle
15 includes a.compuﬁer_which_is pre-programmable to control

the control means in accordanc= with a predetérmihed

pattern, eg, in aecordance with data representing the

initial contours'of the flobr and i;s.desired finai .

eontours. In the latter-caee, the vehicle is self-propelled, N
20 and the computer. in linked to the prbpﬁlsion means of

the vehicle so as to control the vertical position of

. the grigding heads;in_sgch-aeway“as to compensate for o

tvariationsiin'ﬁhe:ihitiélfCOntoﬁfs'andufhefeby gfind.

the floor to ﬁhe_required.degfee'df fiétpeSs.

25



drawi ngs, in which; 5 Figlis a. dragran1lllustrat|ng, i n notional
eIevatlon |nC|paI conponent :parts of the. vehicle in a first ‘enbodi ment ;
Fig 2 | W g@ﬁ%*%J outside view of the same vehicle; 10 Fi PG/ |
propuIS|on and steering nmeans; Fig 4 shows, greatly sinplified, main
structural elenents of the same vehicle; 15 Fig 5 shows how grindi ng heads
are _nounted on the vehicle of Figs 1t 41 Fig 6,is a sinplified cross .
sec¢tional el evation thrp,f " n ﬁﬁf S an outside

el evation of a small paf ; é&#% {§$.8?h§39 é&ﬁ#$r0n1the | eft - hand
side of Fig 6; 25 WO 92/02334 - '
_PCT/GBQl/OlSl? -5- Figs 8 and 9 are diagrammatic views, in plan and

el evati on %EOSEBBH‘{EE%& 5@0%@9 B9ERE i%h 1Ty bled Qe siislid10 vehicle in

a second e I ment is a plan'view in diagrammatic form of a
mobi I e flogg %ynefnaxxﬁﬁuel snagcahél 94 tho r@ fefriddcel Wol e accompanying

drawings, in which;

5 Fig 1 is a diagram illus;rating, in notional elevation,

principai component parté of the véhicle in a'first 

embodiment;
Fig 2 is a general outside view of the same vehicle;

10 _ _
Fig 3 shows its propulsion and steering means;'
Fig 4 shows, greatly s1mp11f1ed main structural elements
of the same veh1c1e, f

15 _ |

o Fig 5 shows how grinding heads are mounted on the vehicle

of Figs 1 to 4;

'fig 6 ié'a'éimﬁlified cross sectional elevation through

20 a grinding head;

Fig 7 is an outside elgvatioh of a small part éf the
grinding head as seen from the left-hand side of Fig
b;

25



enbodi ment . of the invention; Fig 11 Shoms I n. dlagrannatlc forn1 an

el evati

0 of the veh| cle of Fig 10; and Fig 12 i PCI/68B91/00817 -

t hrough the grindi ng head of the enbodi nrent shown in Figs 10 and 11. 15

.- PREFERRED

EMBCDI MENTS OF THE I NVENTION Referring to Fig 1, a nmobjle floor -

grinding vehicle conprises a body indi<®ted in phanton1llnes at 1, carried

by wheel s

2 on which it is novable over a floor 3. 20 At | east one rigid,

- transverseF$y$p®ran&ehnane|dlagppmmaedcrwgedby tin pﬂanb@mﬁ e lavhtionovad e

~vertically in the latter as’‘indicated by the arrow 5. This rnovenent is -
‘ef fected bveemgceuvehntesheuhgs partexafpBemabijer flloor grsmshingnd cylinder
“-actuator 6. 25 The, beam 4 deflnegea vertical plane 7, and is nmounted for =

linited rotehiole ol t#eseeapI1eR

dimgnféri zontal - WD 92/ 02334

PCT/ GB91/ 01317 transverseé axis 8 in the plane 7. This rotation is effected

by any SUI
whi ch I
such % ma
tinmes.

‘secured ri

table means, for exanple by gravity or by a rotary actuator
ed at 9,and_which |§écontrolled vel s or 10 |n*

R ofly G @B ar ACphany A4RET FuB cik, PHERoF o MAREL® o all
g@@sgpugg{n%hoéhgug BEcBREZRE Lol 8 Ska1d Elidi head 11 1

embodlment of the 1nvent10n,

Fig 11 shows, in diagrammatic form, an elevation view = 'X_f~

10

of the vehicle of Figeio; and

' Fig 12 is a section through the grinding head of the

15

embodiment shown in Figs 10 and 11.

PREFERRED EMBODIMENTS OF THE INVENTiON - .-

Referring'tb Fig 1, .a mobile floor grinding vehicle'

20

comprises:a'body_iﬁdicated_in phantomelihes at 1.-carriede
by wheéls-z phfwﬁieh it is movable over a floor 3.

At least one rigid, tramsverse suppert.beam 4 is supported
rigidly by the body 1 and 1s movable vert1cally in the |

latter as ;ndlcated_by the arrow 5. This movement is

 effected by any_sﬁitable'meens, for'example a hydraulic

25

§iston and cylinder actuator 6.

The beam & defines a vertical plane 7, and is mounted

for liﬁited rotation on the body 1 about a horizontal



so that its attitude and vertical position faithfully 10 follow those of
the beaghdrsg288§ head 11 includes a casing 12 to which a dpCyroEPLeis1F3 1S
securely fastened. A rotary floor grinding wheel 14, of any sultable type,
within the casing 12, is driven through a shaft 15 by 15 the notor 13, its:
axis of rotation 16 being contained ipgor parallel“to the plane 7. The
vehicle includes control neans for the vertical novenent of the beam4 in

resg?‘_nse £ aREYdeR" Hxied 20 n it I S tTh P ¥Edt idie Merti cal
position of the grinding wheel 14 as the vehicle is propelled over the

floor 3, k¥feeyedubyalny puindtdieomedns for dtample bypagrawity he wheel s
2. 25 The control neans conprise a hydraulic control unit 18 -which

control s pmebgcauabtary. acthmtoxhi ethddiasis indliddteedrdt Y dmds f or
suppl yi ng the above-nenti oned WO 92/ 02334

PCT/ GB91/ @b3¢h iB- comgaioldieghdlys a devied cmnsax ifhiin 18ich Ehevdy rst of
these conprises a | aser beam sensor_ 19 which detects a horizontal beam 20
transhitted tpomeintadsr thexddane 4 af e beami4 ivaruiealb atior exanpl e,
.about 300 5 .nmetres fromthe vehicle. The beam 20 defines a predeterm ned
datum | evéll &dBegi-vedhenzeason Mogothis wilh he |3PRAFAR at§4HRLT  hen

A grinding head 11 is secured rigidly to the beam 4
w so that its attitude and vertical position faithfully
10 follow those of the beam 4. The head 11 includes a

casing 12 to which a drive motor 13 is securely fastened.

A rotary floor grinding wheel 14, of any suitable type,".
within the casing 12, is driven through a shaft 15 by
15 the motor 13, its axis of rotation 16 being contained

in or parallel to the plane 7.

;  The vehicle includes control means for the vertical

~ movement of the beam 4 in response to-predetermined

20 input signals to control the vertical position of the

o grinding wheel 14 as the vehicle is propelled bvéf'the -
floor 3, by any suitable propulsion means 17-dri#ing

a pair of the wheels 2.

25 The control means comprise a hydraulic control unit
18 which.controls the actuator 6. The vehicle has two

different systems for supplying the above-mentioned



as the vehicle travels over the floor the horizontal 10 [Ievel of the beam .
20 wi t hwiaeg2r02334t the sensor 19 will vary. This variati onperasege1317" -
any known manner, a varying input signal to the unit 18 which operates. the
actuator 6 in such a way that the head 11, and therefore the grinding. wheel
14, remmins at a constant vertical 15 -zhstance fromthe |aser beam 20. |
The ot her system for energising the unit 18 essentially conprises a _

- conputer 21;nphtcﬂlgnalsnkedthetbohheoﬂrnpdksumn mTdes flitsw o to- prOVIdﬁ
input signals to the unit 20" 18 that vary in accordance with the initiafl"
contours ofthﬂ%ef¢mpr19eepaogaambeamt sensorc d¥pwhdrch Betequspr ogr ammi: ng
can be carried out in ang known. manner, for exanple by the use of the = .
pl otting deﬁllti‘:‘érk?%hahs eaPRefH EERRAmPBAL edTHZ o @gndlasesufildestt by t he

conput er 21 re ent an anal ogue of the contours plotted by this
devi ce, thel%d?rp‘iﬂ $ i eE?FhﬁlPHe“BrSSPe§9roﬁxtaﬂ7@ Fehla@l%ltasf'qq retraces
t he E%gh preV|ousI¥ foI g! ihe pIottlng devi ce.. WO 92/ 02334 -
PCT/ GBY1/ 0 BRASF 8% L B Feh®PLiRo%n in Figs 2-to 7 has two grinding heads.

11, one on either S|de of the vehicle-and carried by a t el escopi c, r|91d
transverse beans 22 which: |ncorporates t-he two corresponding beans 4, :

\jﬁlegftsagaeaﬁﬁ’é ﬁémsy@régf?nes EPSEEHQt&?m%%ed d%%%'mt |1%r‘1,et1he a%& nd| ng |

given that the floor 3 is intially'nndulatlngi then

as the vehicle.travels over the fioor thefhorizontal' — h‘x.f
10 level of the beam 20 with respect ot ‘the sensor i9 w111 o -

vary. Th1s varlatlon produces, in any known manner,

a vary1ng input szgnal to the unit 18 wh1ch operates

the actuator 6 in such a way that the head 11, and therefore _

the grinding wheel 14, remalns at a ‘constant vert1ca1

15 distance from the laser beam 20

The other system for'energising the unit-18.essentia11y'
comprises a computerh21;_which-is linked withhtheipropulsion:'
means 17 so as to provide input signals to'the unit
20 18 that vary in a¢cotdance*with'the'initial-contours
'--of'the'floor :prepfogrammed*into-the'computer'. This |
preprogrammxng can be carried out in any known manner,
for example by the use of the plott1ng device known
‘as a PROFILERGRAPH, The s1gnals_supp11ed by the computet”'-'"
25 21 represent an'analogue.of theICOntours plotted by -~ - .-
this device, the comouter aetecting the progress-of
the vehicle as it retraces the path ptev1ously followed -

by the plotting dev1ce



any desired track width. A5500|ated mnth each head 11 is a separate sensor
19. and yas d neans for controlllng the vertical posit

grindi ng mzee s 14, eg control unit 18 (in this case a hy Hmﬁqé?%#g?zn)
10 and actuator 6. The body 1 includes a chassis 23 supported on the
wheel s 2, the front pair of which aredgd e and st&erabl e by a conventi onal
steering |inkage 24, while the rear wheels 15 2 are driven by independent

el eCtric rmierembod imethe gHviasi tn 2Bigsr2ies 2 kaskbid @bih@inghe operator,
Wi t¥ el ectric batteries for supplying power to the notors 17 and.the

control edwegdseritl, meigpmueitker behdedof heheovélpitle dhe taveiedensor 10
is nounted on top of the 20 telescopic beam 22. The latter is supported
rigidy, by medelesnopimwrigida tramsvensyi beamns a2 mehickuppootporates6
of the chassis. It should be noted that the track wi dth between the two
rear wheelthd $Wo qafrespanhing e amsy lenoe@mus‘éahbepf@nemansverse he path
of the grinding 25 wheels 14. WO 92/ 02334

PCT/ GB91/ BPRCANE SOTAS rﬁnaaﬂ%tm o¥he B Binding wheels nkt hatd 30 nay be in

line with the grindi wheel a or offset fromit so as.to drive the

" grindi ng \ﬁf?é’eldge(%rdéﬁ: |1 l?\/e Aﬁ“‘ﬁﬁt%‘s with redch naeag head casi ng

12 contaiqgs
is a separate sensor 19 and associated means for

controlling the vertlcal position of the grinding wheels

14, eg control unit 18 (in this case é'hydraulié piston),

10 and actuator 6.

The body 1 inclﬁdes a chassis 23 supported on the wheels
2, the front pair of which are idle and steerable by.
a conventional steering linkage 24, while the rear wheels
15 2 are driven by independent electric motors 17. Thé |
chassis 23 carries a cockpit 25 for the operator, with
electric batteries, for suppiying power to.the.mbtofs
17 and the control equipment, being mounted behind the
cockpit. ‘The level sensor 10 is mounted on top of the
20 telescopic beam 22. The latter is supported rigidly,
by means not shown, on a rigid long1tud1nal main suppoft'
beam 26 of the chass1s It should be noted that the o
track width between the~two-rear whéeis is.in'this examplé
nafrow_enough to keep them out of the path of the grinding

25 wheels 14.



a vacuum dust removal head 28, nounted behind the grinding wheel 14, the

di rect i WO 9%/0233dvel being indicated at 29 in Fig.6. A rubbRCT/GR1/61317t 30
ext ends around the bottomcasing 12 in contact with the floor, 'being

- carried on studs 31 fixed to the casinng 12, and freely 10 movabl e up and
down by nmeans of slots 32 by which it r9-supported on the studs 31. The.
enbodi ment just described is arranged to grind a pair of parallel tracks
acuratel y MToechyzaulie motarrl3 Qé)eﬂ¢hﬁ8¢hﬁﬁln&oheedrJobsaxn@enunber(ﬁu
gri ndi ng heads, and they may be so arranged that they together grind the

f1 oor over1Phé1ﬂﬁoﬂéqﬁ(ﬂh?(ﬁr%QRQQ&wWQ#@; axishd QR eﬁgﬁﬁé £re®r surface

can eventuglly be levelled. It will . under stpod, t hat, the r|nd|ng heads
can take 28° g& #8s o dfive ihe 59%9 n%ﬁghtBF?Hﬂhnﬂ d& 16 has

RO 1% o I RS RS R BadPeR nder
pressure; ol GaFlind aulste abhA) Hedd'%8o3650aEEH, BERIACLNE, b3 1hAYER" o

t 2 35, berng securel e casrin
92/ 02334

- will be ungerstooé tﬁgf g&ﬁ %SﬁﬁalcﬁefﬁﬁY% é%e nﬁgltuélna%?y or tilts -~
si deways aggi tip yhgeks mew&erddw wﬂytasvnax{éﬁaﬁ apbliage, the sensor
.10 maintains the grinding - S

the bottom cas1ng 12 in contact with the floor, being

carrled on studs 31 f1xed to the casing 12, ‘and freely . G

10 movable up and down by means.of slots 32 by wh1ch-1t _ | -

is supported on the studs 31.

The'embodiment jnst deecribed is arrenged-to grind-a.
pa1r of parallel tracks, acurately 1eve11ed 1n a'floor.
15  There may, however be any number of gr1nd1ng heads,
and they may be so arranged that they together grind
the floor over;the whole w1dth,of the- vehlcle, so that"
an entire floor surfece.can eventuaily be levelled.
1t will be understood that the grinding heads can take
20 ~ any suitabie form. As shown, each gr1nd1ng wheel 16 -
~has dlamond gr1nd1ng rlngs 33, the casing. 12 be1ng effetf1velyii;i
sealed and hav1ng, besides the features mentloned above,
an inlet 34 for water under pressure. In Fig 6, the
piston of.the eSSociated.actoatorﬁﬁ is indicated at

25 35, being securely bolted to the'top of the casing 12,

04317 -10- 1t -



wheel axes 16 vertical at all tines. 5 Referrrng nom1to Figs 8 and 9, the
vehi cl wop$2/6233ah sone parts are shown here differs fromtrmr/(yggymbpﬂ
above mainly in that, instead of being carried by the transverse tel escopic
"~ beam each grinding head 11 is 10 carried on the free end of a
corresponding rigid support arm 36, wWyeh is supported on the vehicle
chassis 23, by neans of a pivot having a pivotal axis 37. The pivotal axes

3720f the 1a 7 136 Hd urfes oA h4 ¢ a6 VEh & eval 181 88p 1t thes e§9ﬁ§itﬁ@1ﬁ£‘?1y
| ongi tudi nal axis 39 of the chassis 15 23. Prvotrng of each arm 36 is

cont rol | edrbyt i tay s idkarayd v fiod ulios1 02 NPass edvéfaﬂﬁéeﬁﬁ@hlla@ﬂng he
chassis 23. 20 Fig 8 shows one support arm 36 and head 11 on each side of

t he chassifdadi, sdﬁﬁ&neﬁuuhhtxnﬂsour10mma1meaknd pbei grbndingh t he beam
parallel with the chassis, and in a swingout position. * The head 11 is
operatrvewheeZSaxesﬂH6tﬂﬁﬂﬁxn&itaﬁnﬁil times 02/ 02334

PCT/ GB91/ 01317 -11- The chassis 23 may be arranged with further gri ndi ng
head$ 11, each with its own support arm 36 and actuator

Referring now to Figs 8 and 9, the vehicle of which
some parts are shown here differs from that described..
above mainly in that, instead of Being earried by the
k{f transverse telescopie'beam, each grinding head 11 is
10 carried on the free end of.a corresponding rigid support
arm 36, which is supported on the vehicle chassis.23,_
by means of a pivot having a pivotal axis 37. The pivotal
axes 37 of the arms 36 lie on a common transverse axis
38 with respect to the longitudinal axis 39 of the chassis

15 23.

Pivoting of each arm 36 is controlled by a cylinder-
type actuator 40 mounted transversely on the chassie'
23, | |

20
Fig 8 shows one support afm 36 and head 11 on each side
of the chassis 23, illustrated both in'their.parked
position with the beam paralléllhith the ehaséis; and
in a swungout position. The head 11 is 6perative in

25 all beam positions.



40, mounted in front of and/or behind those shown. Any support arm 36 can
be arrange®2re2334i ng i nwards 5 as well as (or instead of )’(m,ichMasn
Each support arm 36 can be arranged to carry nore than one head 11.. The
equi prent carried by each support arm 36, to raise and |ower the grlndlng
heads 11 is generally the same in constrhikt i on and operati-on as that _
carried. by a ort 10 beam4 in Figs 1 to 7, eg cylinder actuator b ,~

operating t &t ’FeEF‘ﬁF&é&t &3¢ mavh gy affﬁ%?“es‘b’tﬁ%ef‘!%t%?’gr&?’sn‘i%l ved frowe
th trol t Th nh nt of Fi 8 do,. t t th 1 h
AR T e O U ol Qi N e g Y R R T SR
hechani sm 9 h@ eI ke S R 2 4’&% %Vﬁl‘ﬁ%ﬁnikgfﬁgerhg? |
h ' | o
i v ng' L nebbFosfiEBbRe! aenP A kad) Y Ll idded r‘i‘ﬁﬁ%pnﬁwﬁﬁg grinding

heads c11. b %M aBO%‘fe&ns%a@QﬁﬁtMéma | Fa ) Ys GPPOFE , either
the fﬁ%nt or the rear wheels may be steerable; and that i'n any enbodi nent
traction nagebeafil Bet areaargehyctroatdanry Hore fthidhedneedd nept of the
invention is shown.in Figs 10 to 12. " In'this enbodinent, those conmponent

parts WOrhée/ @qdipment carried by each support arm 36, to raise
PCT/ GB91/ 01317
and lower the gr1nd1ng heads 11 1s generally the same
in constructlon and operatzon as that carrien by a support G
10 beam 4 in Flgs l to 7, eg cylinder actuator b operatlng .
to rec1procate the head 11 in response,to signals received

from the coﬁt;ol.unit.IB,

The embodimen;.pf Figs 8 and Y, by conttest'with the
15 previoes-embediment, has front traction wheels 41 as
the driving wheels, with the rear wheels 2 being steerable
by a conventional steering mechanism, nbt shown. A
liquid petroleum gas (LPG) eombustion engihe,.not-shown,
supplies hydraulic'power to hydraulic traction motors
20 42 driving the'wheels 41, and aiso to the control equipmenf
of the grinding heads 11l. It will, however, be understood
__that,.1n any embodlment elther the fromnt or. the rear .
-wheels_may be steerable, and that in any embodlment'
traction may be electric or hydraulic.
25 _ _
A further embodiment of the invention is shown in Figs

10 to 12. 1n this embodiment, those component parts



~12- which are the same as in previous embodi nents will have the same
refererw@92402334s. This further enbodinment conprises a chapgnIGhdsfoesied 5
of two rigidly spaced beans 44 provided with front driving wheels 45 and

o steerable’trailing wheels 46. The front wheels 45 are nounted on a drive

‘axl e 47 rotatably nmounted between the ‘rilg@i~d beans..44 of the chassis 43. The
drive wheels 45 are nore closely spaced with respect to the 10 = central
axi.s ,A of twkichagtesthe same BBeineprewioaiss embodrithengss witldn balve tr ack
_mﬁd?ﬂ to be ground by the’ grinding wheels 14 of the grinding heads 11. The
rear wheel sthg ssmepFefpneRceonymbersthe vehicle 15 and to this end are
rotatably nmounted on stub axles 48 projecting fromthe chassis beans 44. A
connecting rod 49 is pivotally nounted between two pivoting arns 50, 51,

bot h of whigh. i vot al | ted 20 .t i vot .52 t he stub axl
48, The arthis EyPthat eubofingpEeromprisse A EhassiZl 40efOmES axi o 48

55 105 ri ok €09t i680r Y, Bh8Rek BeRdert o] pobalhe” 1t Redpy HRYLRE"

D) LSRR o VERVRIRTS, cra Ty i AN, | TR st ve

ngchanisn1 I'n causes t hé Wheél's 46 to
=8Lg8hdon thenedvd £%! 88 4HobHtadeBAPL! 4% 14ae a%aR! 676 rb® ARG b1ly° Rlott cRyer th?
o between the rigid beams 44 of the chassis 43. The drive
.\v; wheels 45 are more closely spaced with reépect'tb'the
' 10 central axis A of the chassis 43 than the rear wheels
46 and less than the track width to be ground by the

grinding wheels 14 of the grinding heads 1l.

The rear wheels 46 are provided to steer the vehicle
15 and to this end are rotatably mounted on stub axles

- 48 projecting from the chassis beams 44,

A connecting rod 49 is pivotally mounted between two
- pivotiﬁg arms 50, 51, both of which are pivotally mounted
20 to a pivot 52 on thé stub_axies_éB.- The arm 51 extends
to the other side of its aésociated stub axle 48 and :
'is connected to-the piston rod 53 of a piston 54 pivotally
‘'mounted at 55 to a rigid;strut 56-fixed between the
two beams 44. As will be appfeciated hydraulic actuétién
25 of the piston 5a.through the steering'mechaniém of the
vehicle, not shown in detail, causes the wheels 46 to.
pivot on the stub axles 48 thus enabling the vehicle

‘to be steered over the ground.
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Power t oWd)92/023¥Me vehi cI e is supplied to the front wheel s 4FCI/GBRIAOBIPf a
hydraulic nmotor 56 acting on drive gear 57 coupled to the wheels 45 through
a drive coupling 58. 5 In this enbodinent the support arms 36, see Flg 10,
are pivotally mount ed on rigid support +fi¥ces 59 whi ch prOJect fromthe
chassis beans 44. In this way the support arns 36 are able to be brought
i nt o abut meRowey tOwﬁFhVFh@h&e&m&hnﬂernsrﬂnppkmaieUOpnhetfnonas shown
dotted outlinpe |n 55 The . support arnms 36 are plvotally nmovabl e betmeen

the said paWPS& Bo tPﬂnmﬁﬁ&Sa 8 MMﬂ?ﬁMﬁkﬁcmRths$ i@ptisg oms shown in
full outlln I,n Flg 5 t he F| 8 .and 9 egbodlnent the pivotal -
axes of the Live &5agn gh§° ttDi syhﬁf1§eﬂ threwshos €rivMever se

axis 38 mﬁthorﬁiggg o the longitudinal axis A of the chassis 43. 20
Actuation ofo¥ rt arns 36 is effected by neans of a hydraulic piston
60 nnuyted on 't he ChaSSIS 43 such that the rod 62 thereof operates along
the | ongitudinal central ‘axes of the chassis 43.. The piston 60 acts 25

e O AL BATT bl e b A 5T 29 0 of each
' are plvotally mounted: on r1g1d support p1eces 59 whzch o
project from the chass1s beams 44. 1In this way the
. SUpPOTt arms. 36 are able to be brought into'abutment
10 with the beams 44 in the1r parked pos1t10n as’ shown

in dotted outllne in Fig. 10

The support arms 36:are pivotally movable between the
said parked position'and a maximum swung-out position.”
15 as'shown in:fu11-6ut1ine in Fig 10. As in the Figs |
8 and 9 embodiment, the pivotal axes of the arms_36.
" on the support pieces 59 lie on a common transverse'
axis 38 with respect to the 10ngitudinai axis A of the
_ chassis 43. |
20 |
Aetuation of.the'support atﬁs 36 is effected by means'
of a hydraullc piston 60 mounted on the chass1s 43 such
that the rod 62 thereof operates along the longztud1na1
central axes of the chassis 43. The piston 60 acts h
25 on two control arms 61 of equal length pivotallyimounted el

at one end of each thereof to the end of the rod 62
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of the woY2pep3ay and at the other ends respectively to theporgGRoseRPO t
arns 36 at equal distances fromthe respective pivot points on the support

pi eces 59.” 5 By nmeans of this symetrical arrangenent, the arnms 36 nmay
be noved outwardly upon actuation of thpspiston 60i-by equal anounts at the
same_rate of travel such that the grinding heads 11 may be positioned to
effect a grofditieg paisarcat iulh arid espiatheli stherceends orespect dwglyudi nal 10
centFal axis A of the chassis 43. As with the Figs '8 and 9 enbodi nent, the
grindi ng haads-hel rigisd Ruppoxrt aems 63 6eait oéquabodistancesr Eromvi ng an

i nner box part 63 carrying the grinding wheel .14 15 and connected to the
rod 64 of #he fiefpers kv RANIthRIinES P chhe ssuppartcpieeeanSBut er box
part 66 of the box structure, and within which the inner box part 63 is
able to reciprocate upon actuation of the piston 65. 20 The top of the

pi stoR rod _64 carries.the | aser responsive receiver 19, adjustably nounted
there%n, siBynJeans of s %m&ﬂnﬁa??ﬁ??%ﬂe’b?' nbRenaHRS WP h r espect
to | aser beam 20 are used to actuate the ﬁiston 65 t@ﬂgugh 25 a control

uni t of t @& RE POVES GYSHAF GAX HRQH AEhHEE1on Of tne piston

60 by equal amounts at the same rate of travel such
 that the grinding heads 11 may be positioned to effect
a grinding operation at equal distances from the longitudinal

10  central axis A of the chassis 43.

As with the Figs 8 and 9 embodiment, the grinding heads
il, see Fig 12, are formed of a box structure.having
.an'inﬁer box part 63 carrying the grinding wheel 14
15  and conhécted to the rod 64 of a piston 65 the cylindet '
of which ié attached to an outer box part 66 of the o
box structure, and within which the inner box paft 63
is able to reciprocate upon actuation of the piston
65, |
20
The t0pﬂof_the'piston rod 64 carfies the lasef'responsté 
receiver 19, adjustably mounted thereon, signals from
which caused by variations of movement with respect
to laser beam 20 are used to actuate the piston 65 through
25 4 control unit of the type 18 described with reference

to Figs 1 to 7.



to Figs 1 to 7. . WD 92/02334

- PCT/ GCB¢\v) 94/82334 15- Each grinding wheel 14, see Fig 12, |spmm3;ﬂoln7a
~drive pllate 67 connected to a drive shaft 68. The drive shaft 68 revol ves
in a bearing 70 attached to a bottomwall 69 of the inrer box part b3 and
is driven by nmeans 5 of a drive noty§-71. Wth reference nowto Fig 11,
the vehicle is provided wi'th a forward cockpit area 72 having a drlvers/

- 1. seat 73 sHiachbgripding wheell fdrecisee PigtE2s i hg mberted4tdla s prOV|ued

in the cockpit 72 hydraulically coupled to.the piston 54 operating the rear
wheel s 46dsyvsuptlat§|ee6ﬁemnmedsm\/ra doivetskaftgbbhe ThbeidrdveThe

vehicle is prOV|ded wi th a power pack in-the form15 = of. a diesel engi ne
75 coupl e Pétabﬁyaﬁaﬁﬂv@sp&ﬁb3N?Qﬁﬂ¥ﬂgrﬂﬂwﬁ%tQ%be@yﬁﬁaélb9§t9m the system

- through a val ving . arra me t . shown, such as the
hydraul i cwﬁga E‘& gndyen bax P%(‘F a‘h% %‘5‘? i®qdT hvien: PXvBRaBE the
.veh| eerlnﬂ p05|t|o of 'support 20" .arms 36, and hei ght. adj ust nent

of t e grP dPngTR&gqTOLLT, &pectlvely Al these operations may be effected:

“fromthe cockpit 72 u3|ng control - equi pment of- conventional . deSIgn and
familiar to one skilled.in the art. The speed of- the vehicle is controlled

by acce{ethRer%gg néé now. to Fig 11, ‘the vehicle is prOV1ded
‘with 5.f°rwafd.¢Q°kplt:atea_72 hav1ng:a drivers ‘seat
| 73'suitab1e positioned thetein A steer1ng wheel 74 R
10 is prov1ded in the cockp1t 72 hydraul1ca11y coupled . R
.to the piston 54 operat1ng ‘the rea: wheels 46 by su1tablé-t_;ﬂ_

means, not.shown,tfot steering_the vehicle.

The vehiele-is;ptoyjded.ﬁith'aipo#erspeck”in the'form
15  of a diesei.engine 75 coepled to a hydtaulic pump 76
which powers the hydrau11cs of the system through a L::'
controllable vaIV1ng arrangement not shown, such as
the hydrau11c motor 56, and : p1stons 54 60 and b5,_ano h  o )
thus travel of the vehlcle, steer1ng, pOSItlon of. support
20  arms 36, and height adJustment of the gr1nd1ng heads
h 11 respectzvely All these operatlons may be effected
from the cockp1t 72 us1ng control equ1pment of conventlonal
des1gn and fam111ar to one sk111ed in the art. The Speed ”
of the.veh1c1e 1shcontrolled hy accelerator pedal 77,-'

25  coupled to the engine 75.-



- 25 coupled to the engine 75. o) 92/02334 -
PCT/ GB@%%@Q;M 16- To the rear of -the’vehicle is nounted Ptﬁb%ﬁ mgﬂel
78 an i

l
t ank d @ hyraulic oil storage tank 79. - To maintain the grinding area i
cl ear of ‘ground dust and 5 ot her debris, clean water is fed from an !
external source (not shown) to a wated6reservoir 80 above the grinding
wheels 14, see Fig 12. The clean water is delivered to the grinding area as
requi red ¥pathaet trasupkethegyehicley igamountied deldiiesedayfued wi t hdrawn from
t he=gri ndi ng, 1 area to a' dirty water collectiog tank (not shown) by
means of &aPkn Scéﬁﬁeétgyr8ﬂgl?h8 3?Pﬁfqﬁ§FbF4ﬁh I’ction tank is caused to
function using a vacuumunit 83 nounted adjacent to the enginve 75 and
operated thereby. The action of renoving dirty water fromthe grinding area

be o SocRLEREHS O TER S5 pR e MR R PSR Sl D, 20
5 other debris, clean water is fed from an external source
_(hot shown) to a water reservoir 80 above the grinding
wheels lh,.see_Fig 12. The clean water is delivered
to the grinding area as required via water outlets 81l.
Dirty water and debris may be withdrawn from the grinding
10 area to a dirty water collection tank (no;'shown) by
| "means of a line connector 82. The dirty water collection
'ténk is caused to function using a vacuum unit 83'moﬁnted
adjacent to the enginve.75 and operated thereby. The
action of removing dirty water from the grinding area
15 is assisted by means of a rubber squeegee device 84
arranged around the grinding head, shown more particularly

~in Fig 12.

20

25



1. A mobil e floor grinding vehicle conprising a vehicle body novable in a
5 predeternined direction of travel over a floor, a pair of grinding tools
supported by the body placed at a spaci ng between them neans fdr varying

t he spaci ng between the tools, drive nmeans for driving each grinding tool
to grind the floor to a desi red contour, ‘and control neans for controlling
the grinding depth of each grinding tool with respect to the floor in S~

. response to predeterm ned signals 10 representative of said desired - .xgn

~contour. 2. A vehicle as clainmed in claim1 wherein a rigid support arm.

. is pivotally nmounted to each side of sEi-d vehicle body, a said grinding.
tool being mounted at the free end of each said pivotal arms, and neans
coupled to the support 15 arms for GIAIMSi ng the support arns to position
the grinding tools in respective grinding positions on the floor, so'that a
pair of parallel tracks may be formed in the floor by said grinding tools

dd d I I I wh .
- said iﬁ'eraﬁﬁ'giﬁmﬁé’ft S artiding Sehfe & EhmaRring S Laele b BTSS! ceon
d { d a t tt h
o HoP ke SR e S £, M BRIk Bl L
: tral d _
. gfgl Inas WI’I%IEH Sga‘g g%i[ épakﬂ%l‘fﬁwm sm?é’_mggﬁspir{&se pale SﬁﬁH onlngctl ng

rods of eq{#ﬁg, I a h

‘thereof an &ﬁﬂﬁ)ﬁgmfggggél%\?gqgﬂgﬁ sal supp E.OO(P ngﬁﬂtdtgé\ﬂggﬁal _
di stance ftp AddshedRonfSurPMdEsnted] thidsHFoP RehfroRinEsthe/ii Hulytd Githof C L M s
S points lie on a comopn transverse axis wth respect to said central

" I ongi t udi reath gxindig tooh evitteiispéct to ahe flovpitsresponsesid prodetaimined sigiats body -
. for noving the pivotally connected ends of sal d rods al ong sali d central -
| ongi tlodi meprezentativé of said desned contour. : _

2. A vehicle as claimed in claim 1 wherem arigid suppoft arm is pivotally
mounted to each side of said vehicle body, a said grinding tool being mounted
at the free end of each said pivotal arms, and means ceupled to the support -
15 arms for operating the support arms to position the grinding tools in respective
grinding posmons on the ﬂoor so that a pair of parallel tracks may be formed
- in the floor by said grinding tools toa said des1red contour.

_ 3_. ' A vehmle as clalmed n clalm 2 whereln said operatmg means mcludes |
20 | an actuatmg meehamsm mounted between sald support arms for separatmg said .
, arms at an equal rate such that the grinding tools may be positioned at equal -
distances to either side of a central longitudinal axis of the vehicle. -

4. A vehicle as claimed in claim 3 wherein said actuating mechanism
25  comprises a pair of connecting rods of equal length pivotally connected -
together at one end of each thereof and each to a respective one of said support

* arms at an equal distance from the pivot points of the support arms which pivot

T .




said vehicle. 5 5. A vehicle. as clainmed-in claim4 wherein said noving
means is a hydraulically operable piston:~6: A vehicle as clained in any
one of clains* 2 to 5 wherein said grinding 0 tool is nounted for
reciprocating novenment in a housing at the end of each of said pivotal arns
whereby in response to said predetergiggd signals the grinding tools nmay be
mai_nt ai ned at a grinding depth corredp8nding to a said desired contour to
‘be.ground in the floor. 15 7. - A vehicle as clajnmed in claim1 wherein
each grinding tool is nmountiéd on a transverse:beam mounted for

r eci pr ocpointglieron acommon ttansversé axisewvitio dgspeot tozsaitl central dongitmlisalso as. to
vary the position of the grinding tools with respect to the floor to be

gr ound. Q’OS@ﬁhC-VdHOEthdmmSmmonﬁaldl‘(ﬁhmlﬂ’%ﬂﬂléfeﬂ_momg:lhﬁransverse

- beamis telescopic thereby to vary the transver distance qQr spacing
bet ween PH@ mm@@% %mr@dsmﬁd@tﬁ?m&mﬁemy | ai med in
claim8 Wnﬁre'n said transverse beamis 25 nounted for limted rotatable
moverent SUGYEMCIE.no i zontal axis, and |evel sensor neans attached to the

) beamgl\/nereby to mintain the beamat a desired rotational position. 10.
A vehicle as clained in any preceding clai mwherein said predetermn ned

~signals are p{ﬁhow)’élﬂﬁg aQ%}%eﬂ%t&WW%ﬁi&hﬁvﬂf G wth data

- representing the rnitiral contou oor ‘at affy position thereon and
said 5 Hf{ﬂaﬁﬁéalﬁoaﬁﬁﬂmetﬂ%ﬁat, said predeterm ned signals varying in
0

response vari ations between said initial contour and said desired
contour as the grinding '
6. . A vehicle as claimed in any one of claims 2 to 5 wherein said grinding
10 tool is mounted for reciprocating movement in a housing at the end of each of -
said pivotal arms whereby in respdnse to said predetermined signals the
grinding tools may be maintained at a grinding depth corresponding to a said

desired contour to be ground in the floor.

15 7. A vehicle as claimed in claim 1 wherein each grinding tool is mounted
on a transverse beam mounted for reciprocéting movement on the vehicle body -
by said control means so as to vary the position of the grinding tools With

_ respect to the floor to be ground.

20 8. A vehicle as claimed in claim 7 wherein said transverse beam is
telescopic thereby tb_ vary the transverse distance or spacing between the

grinding tools mounted thereon.

9. - A vehicle as claimed in claim 8 wherein said transverse beam is

25 mounted for limited rotatable movement about a horizontal axis, and level
sensor means attached to the beam whereby to maintain the beam at a desired
rotational position. '. |

LG



tools nove over the floor to control said grinding depth. 11. A vehicle as
claimed in claim6 wherein a | aser beam responsive sensor 10 is connected
- to each said grinding tool for novenent therew th, and neans for adj usting
- ~the grinding position of each said grlndlng tool to said grinding depth in
response to signals fromsaid sensor presentative of a datum /| evel

provi ded by a | aser beam directed QDI & said sensor froma chosen positi®@
renote fromthe vehicle. 15 12. A vehicle as clainmed in claim11l where|nip
sai d adjustment neans is a hydraulically operable piston for each grlndlng
. tool, the rod of which piston is connected to a respective grinding tool
~and carries a said | aser bean1respon5|ve sensor- thereon 20 13. _A vehicle
as cl ai medl0.n cAaichicde b claiined imeny prensding claim wheaein rsaishpredetesmived; or s are

nmount ed on sai d transverse beam_said control. neans adj ysti (gaéitlhe p03|t|on
of said trsmlsuﬁepmmdabwmnadn@ﬁéﬁomww?m?m@# d grinding

depth in response 'tqQ signals from sensor ative,of. 25 -a.datum

level pr O\FFBEQ?GW&&%@&&?@&FH‘HIQ{S ?g't?oﬁm %“3&1’9 gﬂ?@ﬁ? anléﬁ'l chose -
positign rtf’lesne confllr'théredf thid prestermined s1§1a1§‘ Vallvmg’S in response to |
| variations between s_ald initial contour and said desired contour as the grinding -

tools move over the floor to control said grinding depth. -

11. A veh1cle as claimed in claim 6 whereln a laser beam responswe sensor

10 is connected to each sald gnndmg tool for movement therevnth, and means for
adjusting the grmdmg posluon_ of each said grinding tool to said grmdmg depth
in response to signals from said sensor representative of a datum level pr.ovided
by a laser beam directed onto a said sensor from a chosen position remote from
the vehicle. |

15 | |
12. A vehicle as claimed in claim 11 wherein sald ad_]ustment means 1s a
hydrauhcally operable piston for each grinding tool, the rod of which piston is -
connected to a respectlve grinding tool and carries a said laser beam responswe -
sensor thereon.

h 13 A Véhicle as claimed in clﬁm:'Q wherein one or more laser beam
TeSponsive sensors are mounted on said transverse beam, said- control means
adjusting the posmon of said transverse beam and thus each said grmdmg tool

. to said grinding depth in _response to signals from said senso_r representauve of | ¥

. 25 adatum level provided by a laser beam directed onto a said sensor from a o

chose position remote from the vehicle.

ULl



