DEVI CE FOR MOVI NG A HEAVY LQOAD The invention relates to the displacenent of
heavy |oads. It is known to'position the floor. of a bridge by-pushing the
sane in its |ongitudinal dlrectlon froma. position in which it-is-ldcated"
‘substantially in the alignment 'of, .its '10 final, position, -on one of the”
banks-or half on each- bank- of the". depression which the bridge is
intended to cross, the floor bearing, on an "increasing nunber of piles
"as "it pro- gresses. This nodus operandi lceases to be applicabl e when.

the piles are very high, as there is a risk of deformng or 15 breaking the
pil es under the horizontal-thrust ttan6mtted' to them by the novenent- of

the bridge floor. The OMEFORWOVMNHEAWL@mrm the positioning
of the floor of-"a bridge on piles,, atever elght 20 thereof. More
generally, the object of the inventionis to supply a' device for nmoving -
any heavy hpadTﬁélf%Jgg%&ggn I irectio 30 35 conponent
and a vertical conponent; -%é%g%%hgg hg dls;%ﬁfﬁfngd%5§ﬁi d?he first
nobi -1 e el ement and-intended to slide relative to the flrst nD blle

element in a rem|xﬂ(kn@wnngorﬁneﬂﬁanh snbst vt el ¥ b@ﬁd@é'ﬂ? pu@nkh nnvenent'
to be inposed t I'9gd; ti.on I Iat devi.ce for
S dine Qﬁ ltémﬂ) P}éggtdlorr?é: t(Fg%orl z%?ﬁ a"’f c?(?‘r’rﬁoﬂan{non a

i nposi ng” a novenent
heavy | oad, "ﬁ’b‘c@e\}l césl %‘Eﬂ* é’ﬂlpﬁ‘@ala"élqlééfstlnoﬁbea%lme@m ‘afii tts which

conpri ses 10a sitipedr powtttdn, ori webbE ethen Hankshori QN ajn @abgcghﬂg,of for
suppor ti ng t hesgaigoread: o H e 7R £y ncfe ?Lgeghter%eé tloﬂlgg %ﬁ![é»trl ve-to

the sup port In a reclprocating movemne nmpri Si ng
floor bearing on an: 1ncreasmng number of plles as it pro-

gresses Thls modus operandi ceases to be appllcable when-r
the piles are very high, as there is a rlsk of deforming.or

15 breaking the plles under the horlzontal thrust tranSmltted
to them by the movement of the bridge floor '

'The object of the 1nventlon is to permit the p051t10n1ng of
- ‘the floor of a brldge on plles,'whatever the height
- 20 thereof.

More generally,rthe object of the 1nventlon is to supply a
device for mov1ng any. heavy load in a horizontal or obllqueA

direction.
25 | .

' ‘The 1nvent10n relates to a dev1ce for imposing a movement.
comprlslng at least one horizontal component on a heavy
load, the dev1ce 1ncorporat1ng at least -one actuation - unit
'Wthh comprlses-

30
- a support which is 1mmob11e in the horlzontal dlrectlon,
~ .for supportlng the said load; |
- a first mobile element for sliding relatlve to the -sup=
_port in a rec1procat1ng movemnent compr151ng a horlzontal
35 component and a vertical component; :

- - -a second mobile element supported by the flrst mobile
element and 1ntended to slide relatlve to the first mo~
. bile. element in a rec1procat1ng movement substantlally
parallel to the movement to be 1mposed on the load; and



nmeans for controlling the nobile elenents according conprising 2 sliding
of the to consecutive first and second . cycles, each a first phase in _
which the first nobile effects a slldlng stroke in the upward direction and -
‘rai ses the second mo " bile el ement, which is held substantially immbile in
the horlzontal direction. and which itself lifts the.load from the
support. ‘a second hase in hi hthifi.. p wc e rst nDblle el enment is-
kept substantlally i mobi | e-and the secénd nobile elenent,” jointly with.

t he | oad- suppoft mednk hﬁﬁﬁbﬁbnt@f:fl.@ﬁﬁé theSls 'ﬂdln@goﬁttrh%k?lrsf‘ éﬁlﬁ %hrﬂglt Irgtn

wh
of rovement Lo b&?eg?gsg¥gﬁ%%télga?% %ﬂgk5Qeco??F?4%§%%gﬁ%aé?%;(ﬂﬁqectlon and .

mobi l.e el ement . e
| omer s. t he secon@°mBbi$inel ement, which is held substantially immp bile in

t he-hori zont al  diar €eté©prRE uhseﬁicﬂ<sﬂer§1k9€ mdsemé b@f&ég§ratélld§ﬁ5 the,
same on thQ5SUpp%tEokg'1n thé upward direction and ralses the second mo-—-
S -blle element, which is held substantially 1mmoblle in the .
horizontal dlrectlon and whlch itself lifts the icad from
the support; , '
) e 3 second phase in which the first.mobile_element is kept
10 "dsnbstantially immobile and the second mobile'element,l
jointly with the load supported thereby, effects a slld—
1ng stroke in the dlrectlon of movement to be 1mposed on

. the load;
e & third phase in Wthh the. flrst moblle element effects a
S5 'slldlng stroke in the downward direction and lowers the

'Second”mobile element,,which ls held substantially immo-~
bile in the horizontal direction and itself lowers the
A load in order to rest the same on the support; and
* a fourth phase in which the first. mobile element is kept
20 substantlally immobile and the second moblle element ef-
o fects a sliding stroke alone in the dlrectlon OppOSlte to

‘the movement to be. 1mposed on the load.

Optional COmplementary or alternatlve features of the

25 1nventlon are listed below

- = _The horizontal components of movements of the load and off
i} the first moblle element have the same directien.
- In the first phase of the cycle, the horizontal component
30 of ‘the movement of the first mobile element is oriented.
: in the direction of the horizontal component of movement
to be imposed on the load. _ . _
- In the flrstﬁphase of the cycle,rthe horizontal component
of movement of the first moblle element is oriented 1n
35 the direction opp051te to the horizontal component of
. movement to be imposed on the load.
- The support comprises two oheeks having respective higher‘
edges in order 51multaneously to support the load, the '
two cheeks deflnlng between them,a channel elongate sub—



afourth phase in which the first. nobile element is kept 20 substantially
i nmobi | e and the second nobile elenent e.f- fects a sliding stroke alone in
the direction opposite to the novenent to be-inposed on the |oad. ‘
Optional, conplenentary or alternative features of the 25 invention are
listed belomr The-hori zontal conponents of noverments of the | oad and of

the first nobile el ement have the sanme direction. In the first phase of the
cycle,- ‘the horizontal conponent 30.of tke novenent of the first nobile

el ement is Ol‘bl entsedntiably hien djhreegt:_k@datﬂin tdre nBoEh& Nt I:FeO'IFh EEQ& 9:{\ h .
nt t n t 't
ol %con ltmgsgga§ b0Sns2 CPa?%& Q‘rsfnohb%?p aezrfeeéﬂ:énla’:?g g?/l ented °

hori zontal conponent novenen
in 35 the direct IhSHSSBpOSI te to the horizontal conponent of novenent to be

i nposed on t he- | @ad. a&h@aﬁtpp@mhtcegpéé;&&ﬂetw 888&&‘&&@“&%5&%89‘3“ ve

hi gher, edges i I

cheeks defI%I ng. gg?\f}\ggé %%"ta&ggg%;e‘?l ﬁ’&ggg? {tjbt% tgf %lllrﬁFFiro’i‘ % he
direction of novBRERPERD %h%@@@ae@mn tthe Load, in rongsrcitochdapeltd he
nmobi | e el ements ahe phefisked ofThﬁeaﬂzbakﬂitirﬂch@nlsIald plan<Lapabl.e of ~adopting
a' variable 5 in n C |.ane |lel to the direction of :
novenent to be |9rrp13%sga%%t e F%kdf%' n&%ﬁp@et%?o %a%‘btleta(?t ?F‘( 8% of the
load in the sai dipFhRedligedhdputhe r@lliﬁﬂttloiﬂsoéummrft%dzowaét comgast two

fluidic jHtks aheghedf ithd meveneRtt{®@mbedfinpboed s 201t abaa9mege 1 fent of
the movenent to petém}ml%atmg FPendilie hggles. | ntef comfunrca ing via -

their fiuid. The neans cont |d|ng of the nobile -
el ement s conprlsE e|Tﬁeﬂ§:ﬁo§bEgntrolllng the slldlng of the moblle

elements comprise fluidic jacks.
. - At least two actuating units are prov1ded .spaced apart
15 . in at least one- horlzontal direction, the means for con-=
trolllng slldlng of the mobile elements comprlslng means
‘for synchronlslng the movements of the mobile elements of
the different actuatlng unlts
- - Two actuating units are located in ‘the v1c1n1ty of one
20 anothexr, the horizontal components of the movements of
their first mobile elements being orlented in opp051te
dlrectlons :

o The features and advantages of the invention are explalned
25 "in more detail in the descrlptlon below with reference to
- the attaohed draw1ngs

Figures 1 to 4 are views in elevation of an actuatlng unit
"of a device accordlng to the invention at four consecutive
30 p01nts in its operatlng cycle.

- Figure 5 is a view oorresponding to Fignre 1, show1ng
another actuatlng unit a35001ated with that of Flgure 1 in
the dev10e ‘

35 , _ ‘
Figure © is a partlal view in sectlon along the llne VI -VI
of Flgure 1.



- At least two actuating units are provided;. spaced apart 15 in at |east
one horizontal direction, the nmeans for con- trolling sliding of t he UDb"?;,
el ement.s ‘conprising nmeans  for synchronlSIngAthe nnvenents of_the nDbILe:
‘elements of the different actuating units. Two actuating' units are
located in the vicinity of one 20 another, the hori zontal conponents of
the nmovenents of their first nobile el enents being oriented in opposite
directions. The .features and advantages of4the invention are explained 25

in nore deta|IEuguthe?dﬁsorwphgeﬂmt&ilﬂ&ﬂmatmngeﬁgﬁquea bgldégqnﬁﬁﬁachg? N

F 1 \Y | eI vation of an actuatin
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operating cycl &*°B jare &y §°§l‘64‘é‘l/\lﬂtﬂ)rtrh@s§éndrn@f ttdneFibgmdgel showi ng.

he device: 35
another actuati-ng unit associated with that of Figure 1 in’ t

S i,on Ion he e VI-VI _of: Flgure 1. 4
Flgure 5 1o0n mkeaL: ﬁlljtlgf aagls; ﬁ%ggf agbrWQﬁﬁ} GhHAEF. thonskaatcdion and

gure 7'is a dia ran1| strating part
pa?t of a devi O& ackbiHnrdeTt prnIHMsHion and Udete pilpest témnilight he

fl oor -of the bithdgélodr e reeter fiw 3heokopl Jéf:%&i Q)lirllg grevxﬁé%]&{\}h | Eﬁwstth 26
1. of a d 1Hﬁ9 ructi gn_an ree .piles ;

;:gg; ‘1'rgstsf9%% %ﬁ% to%rg ggggiﬁﬂplIgeg%%eﬁﬁﬁﬁ{éHBngBrt%ﬁn%ﬁﬁﬁnng units

of a device ach?HirﬁJ%t)tWHeuP%Rﬁni moupfiedi side thwo sddit en| therfianteedfsi de by

si de on thtOf athe pile Xirhhe phwards buened. tﬁ@\@fo@,so@nsh@fbﬁa%f endgq ]9f tﬂg
bri dge, ~and tﬂ@oLﬁHfﬁ% 4 HBHﬁ%éﬁjsyd%ebgysfde OEh%hgpgggOEgtEZCea%% ©

pile. : the pile.

f‘One of the actuating units 3. is shown in more detall in

15 Flgures 1 to 4 and 6. The unit 3 comprlses a support 10
elongate in the longltudlnal dlrectlon of  the brldge (re-
ferred to hereinafter as “longltudlnal dlrectlon”), which
is fixed to the ends of the rods 11 of 8ix hydraulic jacks

‘ -_12 -whose axes are vertlcal and are mutually aligned in the

20 . longltudlnal direction, the. bodies 13 of the jacks belng

- fixed. The support 10 is therefore 1mmoblle in the longi-
"tudinal dlrectlon, but may adopt a varlable incline in a
vertical. plane containing the longltudlnal direction (the
plane of Flgures i to 4), accordlng to the relative posi-

25 _tions of the rods 11. The support 10 comprlses two lateral

' cheeks 14 defining between them a channel 15 elongate in
the longitudinal direction, whose plane base 16 is deflned
by a base part 17 belonglng to the support. As can be sSeen
from Figures 1 to 4, the base 16 is inclined and rises ,

30 -progress1vely ‘to the rlght of Flgure 1 at a gradient whlch

is for example 4.5%. A wedge 18 elongate inh the longltud1~.
nal dlrectlon is housed in‘the'channel 15, The wedge 18
has a plane lower .face 19 which rests on the base 16, and a
plane, horizontal upper face 20. The wedge 18 is sur—

35  mounted by a slide 21, likewise elongate in the longitudi-
nal direction " The slide 21 has a plane lower face 22
which rests on the upper face 20 of the wedge 18. The
upper edges 23 of the cheeks 14 and the upper face 24 of
the slide 21 have a gradient in the plane of Flgure 1 whlch



One of the actuating units 3 is shown in nore detail in 15 Figures 1 to 4
and 6. The unit 3 conprises a support 10 .elongate in the Iongltudlnal,‘
direction of-the brldge (re- ferred to herelnafter as "l ongitudinal’ s
direction"),.which -is fixed to the ends- of the . rods 11 of six hydraulic
jacks 12, .whose axes are vertical and are.nutually aligned in the 20 -
Iongltudlnal direction,' the bodies 13 of the jacks being. fixed. The ,
support 10 is. therefore i nmobil e ‘in the longi- tudinal direction, but may

adopt a vari abberrék@pdri’t& itk @hevgfédfe%lt wBEéHet}?é)rlto%'e@' @Qﬁé h(r?elta elgl/te“g'ogfl_l

direction (they according t
25 tions of the o %gnj%ofr 'li:lhg plb%‘ﬁ afo ESnIb?Jf‘?eé"h?ﬁﬁ Fhaeepmit THeeks 14
defini ng bet weéPcatRdn a Forathel ulE: elhomgat thin gitad ehongist o0 TR aghiar ect i on,

whose pl ane baﬁesééi fronfekirneds P:Ygr?c ba&‘ﬁeP@Hdeﬂfa@éEOB 'ﬁgetpathe support.
ase |S|nC|ne nd o ses 30

As can be s res th

progr essi ve y to %Iﬁsg% E?’@‘iﬁdeec’fSEéf ﬁoﬁ?% dAth \A}Hl‘éﬁtelﬂsﬂf or exanpl e
4.5% A wedge B8 E1Drfydow Pﬁefﬁmiee‘rtgptfudrl@aiordl sechi ag PBEE.housed in the
channel 15. The wedge 18 has a pl ane | ower face 19 whi ch rests on the base

16, and a playf }Jieo”nﬁ%”% er face .20, The wedge 18 is sur 35 mount ed -
by a slide 21 Yeni T8 térong a i PR 1P LT Rt e Er¢R®4 d8. The slide
21 has a pl anel‘P‘Eﬁ/\?éd 1a5082212m }Wﬂi%h thesedgen 2he Oppee i:aCﬁe'&&f@freth wedge

18. The Uhpercmkgemce%fo{zztﬂﬁe sderks ide %hdldgl%efw@?r TagR 4,0k sthe
slide 21 havev\’ﬁ.l g.{]h%dl %BF |513 ncplt e of F%P 1 whi ch 5 corresponds to -
the gradient whic ower’ fate ‘OF £Rge dd@ FBofiistnidEsgagé at the
poi nt where t H&um¥cls:j Ehel%leﬁeedlrFeﬁdex Heheumict ishowh, a thyidraglladi ent i's
3.025% and rifesk fA0onmeEeéttd @ rétglke. Oﬂ-hﬁjﬁlnhﬂ%rgﬁCféf-@ftg heg Kar?ﬁ)us 5
conponent s arQHQHMQﬁEage@yﬁi %9&%r$gﬁgﬁ£€]é%e graSEegi ogu?”5% of the

coeff|C|er1t of fri tlon, suc
ase hich the wedge 18 rests, this rlses by 27 mm.

The sllde 21, which is. kept immobile 1n its slldlng dlrec—r
"tion, indicated by ‘a double arrow D, by a hydraullc jack
-31, rises 27 mm with: the wedge on which it rests. Durlng
this movement, the upper face 24 of the slide comes into

. 20 contact with the floor 1, which rises 5 ‘mm above the ‘edges
23. This state is shown in Figure 2. '

During the second phase of the tcycle, under the actlon of
.- the jack 31, the slide 21 moves to the left of Flgures 1 to
25 4, following the arrow Fl, by sliding. over the horlzontal
'-‘.upper face 20 ‘of the wedge 18,'whlch 1s kept 1mmob11e by

the jack 30.  The slide drives the brldge floor 1 1n this

displacement Taklng account of the gradient of 3.025% of -

- " the edges 23, the dlstance between these and the lower face

30 of the bridge floor 1 increases by 18.15 mm, reaching 23.15. -

mm at the end of therstroke . This state is shown-ih Figute

. 4. ‘ ' ' '

During the third phase of the cycle, the jack 30 acts on
35 the wedge 18 in order to return the same to its startlng
p051t10n The slide 21 is once more immobilised in. the
longitudinal dlrectlon by the jack 31, and is lOWered by 27
mm; Puring thlS movement, the bridge floor is once more
placed on the edges 23 of the cheeks 14,. whereupon the -



In the initial state shown in Figure 1, the face 24 is located at 22 nm
bel ow t he edges 23. There is therefore a .10 cl earance of 22 nmm between B
the. bridge floor 1, which rests on the edges 23, and the face 24. In the_'
first phase of the'cycle, the slide 21, under the action of a hydraulic
Jack 30, effects .a 'stroke of 600 nn1fron1|eft toright in Flgure 1.

Taki ng-into account the gradient of 4.5%of the 15 base 16 on which the
wedge 18 rests-,.this rises. Jby '27 mm. TFhe slide 21, which is.kept.

immobile in i telsd:ledtmﬁiuresctotb@mowe&@ticﬁ&eﬁi Y ofh. do‘fmeeu@{{ OW R DY &
hydraulnclack ﬁstﬂe ng ewedeon which it rests. ring-
thi s novenent, é upper age Qlw%flnt éggt? " cones into 20 cont act. with
the floor 1, whi ch. rises .5 mm above t he" edges 23. This state is shOV\nln

Figure 2. Duri Dgrh!ik@ S8 FdrphasEa s dheneyel&le URGRS sLAR ?gta the

k 3.1, t Ves. ures 17"to | ow ng-
{ﬁg arrow FEP E i(?iﬂrleng ovelrEg% A]%(?F%%Sﬂt% t}%pﬁ'érrof‘agé 0] %‘?dec-“héowedge
18, which is ké%‘fm?lhri’ﬂ'{ﬁ [sempytotifes jsdekt 80y Miurdtslondethei vesgd He bridge
floor 1-in. thbeslngilledﬁta(mﬁmﬂile BKithg agspui, Ofrhbhﬁlltéxqo@rﬁet %eg 025_% of

x4 b the e ,and wer, face 30 of the
E)Psdgggflsocz)? 1 mc"&k asrgsr}'gg %%\Ne% ?é‘&%rﬁ'}%% §1d9fnt LRo% H8-end of the
stroke. This sE#iases ?Ysﬂémﬂa-r’llﬁ“rﬁr@lapélnq During the third phase of the .-
cycl e, thelg ack 36n aefainon TR ﬁl%r\/\@dgemah&d bRdah 519 Er?é (ngcﬂyest @ﬁ same to
its starting p&?dt'so'the%gﬁ?ﬁé ]ge} 21 |gbgf rg\f,lgﬁ "‘:ﬂr‘;/l mel g :

| ongi t udi nal “di rection , and i s
this novenent’ OI%CFF’emt?trled§ aT—I%ﬂﬂWﬁ dnoRégurmrle pl aced on the edges 23 of the .
cheeks 14, whereupon the 6 slide continues to be' Iowered by-3.85 mMm The

uni't 3 then.HQﬂﬂﬂkﬁnb@esﬁoQAQMﬁh?%mpkgvfdgy iock the posltlon of the
15 brldge floor. except- during the second phase and to prevent’
acc1dental return movement, 1n partlcular in the case of

‘ upward movement

. 'Lifting means known per se may also be provided to raise
20 - the front end of the brldge floor when th1s comes close to
- a pile and to'place it thereon '

As indicated above, the jacks_lBimakerit possible to con-
trol the gradient of the support 19 in the plane of Figure
25 -i, and consequently'to adapt if necessary the'gradlent'of .
' the edges 23 and of the face 24 to that of the brldge floor-
~ 1. This can be effected by connectlng the jacks 13 in
parallel the hydraullc fluid being distributed between
them in order to make each rod extend so as to brlng the
30 edges 23, or the face 24 as the case may be, automatlcally
A into contact w1th the brldge floor over thelr entlre ‘
length. ' '

The unit 4 shown in Flgure 5 is similar. to the unit 3 of

35 Flgure 1, apart from the fact that the gradlent of the base
16 of the channel is orierited opp051te to that of the base
16 of Figure 1 i.e. the base 16 gradually descends from
left to rlght in Figure 5. The height of the wedge 18 of
Flgure 5 therefore gradually increases from left to rlght



[ he fourth phase of the cycle,- the jack 31 acts on 5 the Slide 21
%rltﬂg E:Iirection o!‘o the arrow F2 in order to return the sane to IlS 0 Tha -
starting .position, the wedge 18 being. kept. i mmobile by.the JackI 3. e
di stance between the upper face 24 of _the 'slide and.the. bridge f oo[) in--
creases by 18.15 mm reaching. 10:22 m n again.” The. floor 1 remains bearing
on the edges 23. and is therefore kept inmmobile. The state of the un:t |k_s
once nore-that shown in Figure 1. Means not. shown maK be p(r)(r)]\él dﬁgsteoangcto
t he pOSItIOn ofint Pige dﬁbd% tggﬁann¥9qxp¥igﬁfegﬁrln ;hgﬁzgé@§g-%PmP9pmard -

dent a turn novene 1ar
ﬁ;\%ﬁght acf: ftPﬁ]EjJC n%gﬁshekﬁseiﬁpﬁeeats@gmyvamg@t bef [rhevivddde t1s riai se 20 the

front end of thek@wmjge:eﬁrle@%dy\/nﬂrbtfthe QQH%@ dRSE £1-8may 1+tg t{%g(ic‘(%ﬁ- {)Irglce

it thereon. Asjj n@héafl%tapﬁ%g i a;lp(/gll% Oanc't%d‘:?%ne g%t?lto d:ﬁ.ght in

the gradie suppor |
c‘onsgquent P%/ %h%dt}b]t qOP ﬁé%essﬂa‘rey Vteﬁélgﬁadqimla@femenhe efiges: E@paﬁd of t he

1 ecting
face 24 to thaedads tdfe thei dgeeks a@ thelsudpbse G bBe- giflésﬁ?épge teé % Qﬁeen

the jacks 13 lfheleﬁﬁﬁé ek, ﬁéf£%lexﬁgﬁéhc a%%lg%p%hgnﬁelﬁgugntgdﬁggt23,, or

der .1 o . make gac
thg?;nal:g» gzl aSO{ H&& dedd Hay TiRer aFeopacherddd. into contact.with the bridge.

[ 5is simlar to
fl oor over their entire |ength. The unit 4 shown in Figure
the unit 3oof BHIHOYr §ndys, aarokg %8{{1{ he flaecte hatJth: he }g[?gglsggltéegfwt hfe
base 1.6 of the channel _is-oriente 0sitT e 0 ThatToid 46 o
Figure 1, i.e.2 (e B43eCb it admal 9%@%@@%& pynt ramdnistsioni ghtes n Fi gure

5. The hei ght 45 tehéhpesgenatfingf unfrgus earki ther olarendradieal by, i s eases
fron1|eft t()lodﬂﬂiol7un1t 40 sends to the actuatlng units 3, 4 synchro— Co
nisation s1gnals which make it p0581ble to- trlgger the
15 phases of the cycles of the dlfferent units 81multaneously
and to ensure uniform d1splacement of the bridge floor..
‘This means that the movements of the Wedges 18 of all the
actuatlng units are synchronlsed w1th one another, and the
. movements of the slides 21 of all the’ actuatlng units are
20 synchronised. with one another. -The control unlt may fur-
- .thermore control the amplitude of these movements by means
of p051tlon 8ensors, so as to limit mechanlcal stresses
which might result from dlfferences in amplltude The
- control unit may also act on the power supply to the jacks
| 25 "1Z in order to adjust the gradlent of the faces of . the
' wedges and slides which sllde over one another and conse-. -
guently the vertlcal component of the movement of the_load.,

Although the 1nventlon has been descrlbed in its appllca~
30 tlon to the dlsplacement of a bridge floor, obvxously it
may be applled to the dlsplacement of any heavy load, on ‘,
- the ground or in the air, which may be not only elongate:in
a main direction, like a bridge floor, but also extended‘in‘
two dlrectlons A device according to the invention is
35 appllcable for example to the transfer of a load between a
road vehicle and.a rallroad wagon, or to the dlSplacement
of a .building. In the case lllustrated above, where the
upper face of the first moblle element is not horlzontal
‘ but 1ncllned the movement of the load will comprlse a -



in the opposite manner to Figure 1. The horizontal conpo-‘nent of the
reci procating novenent. of the wedge 18 is .likew se reversed, i.e. the

wedge noves fromright to left in the first' phase of the cycle, and‘rrdﬁlrﬁ'

left to right. in 5 the -third .. phase. The vertical displacenents ' of the
upper . edges of. the cheeks of the support .and of the, upper face of the
-slide 21 relative to one another and relative. to that of the bridge

fl oor are unchanged. 10 Figure 7 shows, ~apért fromthe el enents already.

descrlbed a cartticall com@dnﬁntuneitﬂék(an@%CHSanybggfygsqusbggaé| nes 41

to the actuatlmgiu d control URIT 40
sends to the actdé??ﬁEéﬁ%??s %ﬁ X%gréaﬁroﬁcﬁP§§f?% tiHdraPEPWAFRH ARske it

possi bl e to-trigger he Prﬂ?é(é%d o tike hkescbfiat ve cdmﬁi:er}emownl ts
si mul t aneousl y akawd aovensive arifosengl spl agggeage Qﬂ‘rﬂeﬁ%a@ibﬁ&% L QOr .

Thi s nmeans shathdMeoaRYE" Snf+t es . 18.0 t he actuatlng units
are. synchroni sed wi th one FhéF QF %%entnﬁgeﬁgﬁn%PQGP the slides 21 of

all the actuating units are 20 synchronlsed wi th one another. The control
unit may fur- thernore control the anplitude of these novenents by nmeans

of position. sensors, so.as to linit nmechanical stresses which m ght
result fronldlfferences in anmplitude. The control unit may al so act on the
power supply to-the jacks 25 -12 in order. to adjust thegradient. of, the
faces. .of the wedges and slides which sllde over- one- anot her and
conse-quently the vertical conponent. of the. noverment of the |oad. Although
the jnvention has been described in its applica- 30 tion to the

di spl acenent of a bridge floor, obviously it nmay be applled to t he

di spl acenent of .any heavy Ioad, on the. ground or in the air, -which may be
not only.elongate-in_'a main direction, like a bridge floor, ‘but also
extended in  two directions. A device accordlng to the invention is 35
appllcable for exanple to t he transfer of - a Ioad bet ween a :



road vehicle and a railroad wagon, or to the displacenent of a..building.
In the case illustrated above, where the upper face of the flrst nobi | e

el ement.i's not horizontal' but inclined, the novenent of the Ioad will
conprise a 5 8 vertical component, either up or down, beside its horizon-
tal conponent. Furthernore., according to the appllcatlons means may be -
provi ded to neke the actuatlng units pivot  about a vertical axis so as to
vary the orientation of the hori zont al cd%ponent of novenent of the |oad.

Clains . 1. DeGig&n$or inposing on a heavy load (1) a novement com .
prising at |east one horizontal. conponent, the device 5 incorporating:at

| east one actuating.uni S- ing: _a support (10) which is .
i mobile in thg ﬁggﬁzon% % %ﬁﬁ%ﬁ%ﬂgrgan Bs5Ys dpper f P h tinveneng Fomd; 10 -

a first nobile ebPsisAng(ag)ldast subedhouglzceitam uempémrtﬂwe theSWBROEL i N a

reci procatifig novaEBRboEMIH] SHtNdelsPNOfid W Lk Qgpj d a vertical
conponent ;- a secQ gg nobi | e é%enent S(21) supgort%% the’fl SF TREHIT e
el enent And i ntendéd to slide relative-to the 15 flrst nmobil e el enent in a

reci procating-nmovenent substan- tially parallel to the novement to be -

i mposed on thel aaduﬁaﬂc) t (Glr@)d ﬁﬁ@@ﬁ 1330me%%)l 0 ral sl i-ding of
the first and seg g[ y nt s;:.accor 1E %%ngigg%hzggBEF %ft cLes

each conpr|5|ng ﬁ%&?@rlﬁn9WﬁQﬁ1ﬁﬂ+ gt nobi | e el ement. (18)
effects a*diding §%F%¢<éﬂqmlﬁh@lalpmt de18di rfectsbrri:a@l redibgesct b6 |acond
nmobi | e el efrent - ( dppoihiich ai &ebﬁbﬂo&#ﬂnmﬁhé95hé%tBEddEPRQ&ES énhorlzon— ;

hor'zontal d'feﬁéloébﬁﬂgléﬁ@ and a vertical component;

- a second moblle element (21) supported by - the flrst

‘mobile element and 1ntended to slide relatlve to the

15 first mobile element in a rec1procat1ng movement ‘substan-
tlally parallel to the movement: to be imposed on the loadf .
{1):; and ' ‘ -

}- | means (30, 31) for controlllng the slldlng of the

first and Second mobile | elements accordlng to .consecu-
‘720 t1ve cycles, each comprlslng
e a first phase in which the flrst moblle element (18)
effects a slldlng stroke in the upward direction and
raises the second mobile element (21), which is held snb—'
o _stantlally 1mmob11e in the horlzontal direction and which
257 - itself llftS the load from the support (10),_'
‘ j a second phase in whlch the first moblle element (18) is
kept substantlally immobile and the second mobile element
(21), jointly with the load (1) supported thereby, ef-
| r_fects a slldlng stroke in the dlrectlon of movement to be
30 . 1mposed on the load (1);

e a third phase ‘in which the first'mobile element‘(lB)
‘effects a slidinghstroke‘in the downward direction and.
lowers the second mobile element (18), which is held sub-
stantially immobile in the horizontal dlrectlon and 1t—

35 self lowers the load (1) in order to rest the same on the
-support (10}; and , ) ) : -
e a fourth phase in which the first mobile element (18) is
kept substantlally'immobile and the Second.mobile elemeént .



25 itself. lifts the load fromthe support (10); a second phase in which
the first nobile element (18) is kept substantially i mobile and the
second -nobi.le.el ement (21), jointly with.the load (1) supported thereby,
ef- fects a sliding stroke in the direction of.novenent to be 30 . |nposed
on the load . (1) ;. a third phase-in whjch the first robile el ement - (18)
effects a-sliding stroke in the downward direction and |owers the second -
mobi [ e el ement (18.), which-is held sub- §9ant|ally i mmobile in the
hori zontal  directii2dn affietts 35 sdéhing osarake h@oheadn (dhe idirekdebnt T est’
the same on the g r ; fLaur. t e first .
BREr o (Y meRBent @ﬁ St h %&'Sh éth%%g é@bhd mobi | e

nobi | e el ement (18) is kept substantially "1 e an
elenent 10 (21) effects a sliding stroke alone in the direction op- posite

“t he novenedt Deyibe. aepuosBogotot bbadodd (hprefn BQVireH-izagegidi ng-to

cIa|n11 Wher ei N cbhBonbioF t n t ene ts of, the | oad
cehgonboes il sEOIEIS, She 15 YR Becfed 157

(1) -and of the firs |
Devi ce accor di ngZts® %I%F%ﬁ e@ﬁ@?%?n(IQH1W?W§ Fh?s%amﬁuﬁﬂ¥ectebntﬁé cycle
t he horizontal conponent of - noverent -of ‘the. 10 first nobile el ement:

oriented in the dev g6t | andidink 0f cid BOWEQPéfo - GofRaeRt Jé,g{ﬁ ’ﬁ"ar‘%%tmﬁgt to

be ‘i mposed. on the Lﬁ {;ﬁ [ce accordin Whér
first phase- 506+ ?h%??ﬁﬁqqféﬁtﬁPmE@WﬁHhéﬁiH@Weﬁﬁvenﬂhﬁh@f t he

first nmobil% eI eﬁenvtlreokmheeﬁtledemm isherdpposdtin diHeet rect i 68 (].F@) oEO the

hor i zont al * conpPoBREthe¥i FBNANCRbSShdIR. olEMROTEMAN 18l 9 & Vi ce
accordlng to one, of t he preceding clains, wherein the sup or?

conpri ses two cheeﬁs (14) having respec- t|ve upper edges (23) for

S|nultaneously supportlng t he
4. Device according to claim 2 whereln, in the flrst phase

_1Sf " of the cycle, the horlzontal component of movement of the
‘flrst moblle element is orlented in the . op9031te dlrec~.
tlon (F2) to the horlzontal component of movement to be
imposed on the leoad.

ZQ 5. Device accordlng to one of the precedlng clalms, whereln

the support (10) comprlses two cheeks (14) having respec—
tive upper edges (23) for 51multaneously supporting the
load, the two cheeks deflnlng between them a channel (15)
relongate substantlally in the dlrectlon (D) of movement .
25 -~ to be imposed on the load, in which channel the mobile
' elements are housed. : ‘

~ 6. Device accordlng to one of the precedlng clalms,'whereln
- the actuating unit {3, 4) is capable of adoptlng a vari-
30 .able gradlent in a vertical plane parallel to the dlrec~
' ‘tlon (D). of the movement to be imposed orn the load in
: order to adapt to the proflle of the load (1) in the said:
plane. -

35 7. Device accordlng to claim 5, wherein- the actuatlng un1t .
(3, 4) is supported by at least two’ fluidic “Jjacks (13)
which are aligned in the dlrectlon (D) of the horlzontal
component of the movement to be imposed on the load and
whlch 1ntercommun1cate via their fluld




| oad, the two cheeks defining between them a channel (15) elongate
substantlally in the direction (D) of novenent 25 to be inposed on the )
| oad, in which channel the nobile ‘el ements are housed. 6. -Devi ce according,
to-one of the preceding clains, wherein the actuating unit (3, 4) is
capabl e-of adopting a vari 30 able gradient in a vertlcal_plane parallel to
the direc- tion (D) of the novenent to be inposed on the load in -order to
adapt to the profile of :the load (1) in thé said plane. 35 7. Device
according to claimb5, wherein the actuating unit (3, 4) is supported by at

I tt fluidi S which are | igned i-n the direction (D) of
tﬁgshoriﬂgontalgi gﬁ#g%éen§éég 519 {Re® W%ﬁ%héﬂl %535%dtﬁbd§€&mﬁn ¥Yhereidad and
whi ch i nt er conmuiiP€a8ans af atheontepll the 1slhiddngDei e acddrlidi ateménrsone, of

t he preceding cl a:lomprmhefmlmlct Ijgcmja(@o f arycontrol I i ng-sliding of the
nobi Fe el enents: conprise fluidic - jacks (30 31). .. Device according to _
one of the preceding clainms, wherein at |east tvvo actuatlng units (3, 4)
are provided, %pé’@é’dcea‘i‘)‘%ﬁ*qrqlﬁgaFol%toﬁ)ﬁéﬂehprezmﬂt@ diaiieet i wierdipe means

fore cont rol | i ngtslidéngof alch @a B0k |Ltﬁ11Q|Sfer(?nt§ C&ﬁm@b?r%lvg?g%gngtglﬁs (2%3 21)
40,-41) for syn =X t ve S O

gf t he Z:Ilffereh’t('i %?Eatl%&:}ggﬁ tS rnifrlﬁBQSF@ d%ﬁﬁﬁﬁnﬂnmgtPﬁ LIEHEN TS in
conbi nati on mnthc?BtE?%ﬁ%ﬁqzsLWHéF@|¢ftﬁhﬁ aeblaei pnenitss cOBpridinar e 7
| ocated il the meensi t40 of41@neOan§5trhﬁfro,nﬂshﬁghﬁ{é %@%‘“eﬁalen‘é@”@@ﬂﬁ{étz gFI ,
F2) of the novenggg§lpf]k%%ht st bile gl dlﬂ%ﬁ?g ﬁéggygﬁggg ?1)Ia'

opposite directions §ts £ I 'nposi Ng
nmovenent conprl‘éjilhbsat,leas_t one horl zontal conponent, by means of -

10.- Dev1ce accordlng to clalm 9, 1n comblnatlon w1th
15 claim 2, wherein two actuatlng uniits - (3, 4) are located
in the v1c1n1ty of one another, - the. horlzontal components
(Fl, F2) of the movements of their flrst mobile elements f,
being orlented in opposrte dlrectlons |

20 11. Process of 1mpos1ng on a heavy load (1) a movement
| compr1srng at least one- horlzontal component, by. means of
a devrce dccording -to one of the precedlng clalms, in
which process the slldlng of the first and second moblle '
_ -elements is controlled accordlng to consecutlve cycles,
25_ " each comprlslng '

. a first phase 1n whlch the first moblle element (18)
effects a slldlng stroke in the upward dlrectlon ‘and
.ralses the second mobile element (21),'wh1ch is kept sub~

30 - stantlally ‘immobile in the horizontal dlrectlon and ‘which -
itself lifts the load from the support {10);
- & a second phase in which the first mobile element (18) is
kept substantlally 1mmoblle and the second mobile element
,(21), ]Olntly w1th the load (1) supported thereby, ef~
35  fects a slldlng stroke in the direction of movement to be
-imposed on the load (1); , .
. a third phase in which the first‘mobile'element (18)
effects a slldlng stroke in the downward dlrectlon and -
'”lowers the second moblle element (21), which is held: sub—:_.




a device according-to one of-the preceding clains, in which process the
sliding of the first and second nobile elenents is controlled according to
consecutive cycles, -25. each conprising: a-‘first phase in which the first
mobi | e el ement (18) effects a- sliding stroke in the upward direction and
rai ses the second nobile el enent’ (21), which is kept sub 30 stantially
i.mobile in the horizontal direction and which itself lifts the |oad firom
t he support (10); .a second:phase in whil€h the first nobile elenent (18)
i's kept-. substant$tﬂﬂﬁ¢aﬁmmntmmmbxmed1hheh§emdnminﬁﬁau|@lﬁééﬁgyy:ag

jointly with the oad uggg r fects .a-sliding stroke
inthe direction of n&\@/)iv)eﬁ tO%gl t(rmrgoglg J:q%rt ﬁé’ Fo3- I‘(e_t)sameaotlh’?lt‘%j |
phase i.n whi ch t e RROFSt th%FQﬂ ement (18) ‘effects a sliding stroke in "
the downward dier exticowtanghasd cmcema:.thettseeCﬁri@tmbbtﬁe el RiRAk - (24) . whi ch

ot 1 orier ot he 1o BIbS MO uhEoh 14 IR 802000 Bl kS Te Rhaant (10):

sel f .l owers the lﬁﬂgm%%% in or to res

and fourth phase BActhe ﬁlﬂgﬁn‘ﬁrﬂﬁ#@@elaéﬁﬁﬁt ig 118)e idkirekepon op-
substantial |y i masiite bnothhecsenent twhid erpbesinén {211k ¢efs a
sli'ding. stroke alone in the d|rect|on op- p05|te to the noverment to be
|nposed on the Ioad (1) '




