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one moving 91Jay. ~t any' timHCoording. 00 
the diir~on,IOf force,-is: ~-to e:bsorb d!he 
force an the form of a 1tenisiie [ood. Srioh· a 
O,OJ,l'StfUOl;i,® ,$; :b.oWeyer. ~Ja.til\Td}r .eX=pen­
sive :beoall'Se of the need ro douible ·t!he itum- 50 
be.r~¢:.r~red ~ital mQv:ing stJayg. , · 

ACCQ!iding ro the· {ireistmt inveniti9n. ·there 
is provided a IDX)biie :~evlce for, 4lrani9poriting 
heavy ~oads, ithe :: de.vJce oomprising·. a load 
sµpport !frame Wl.d.·.Ca.1'1'Ying -~~to oaay 55. 
the;_ frame, the cartjing means comp.rising at 
ieaist ooe base plate 1I10W:blle ~ela.fi~ly ro lllbe 
Q:a~e. Iiliting stays ·'Of -ya;r~~re .i~gth oo.n-
11~g ~ o.r ~: ·base plate: with t!he 
fm,rne. llllld further S!VaYs each ~ wiith 60 
~~Ve iOiJ.~'.Of at ie:ast $0nle:of the ifit.... .. 
irig :;sitays, at lel8!8f:, oo,e ()if the further stays 
l;>eJng,: J?oc.>vkJ~ -with.·m~ ito vary the 
l~gth thereclf: in. ~-. ~ each .:fur.llher 
stiay.·being eonneoted :wt ooe -~ .tc)·the ~e 65 
8.it a pooition. !lpwer ',thwi, -the oonneotlpn ·.Qt ... 
the ::~ l!ifti;rig_ .staY .. · it9 !the fmm.e ·for 
pivotaiJ. motlion relaillive'th~ iJ;l_ any direc: 

~~y~;whil~ ::iti wµiOther, 00n$tl:Uoti911, :1lh.e I~-
t;ionjs on t'll~:!l!Ssocia.~ b.ase pta.re. , : . . . -
.. ,. · '.fhe:-c:lev:i~ .llla:Y COfilp.clse a ~talllilising s1Jlly 

~~~~li=~t;n~;mOf~~ ~Q 
tiKms in :wh:i.ch the devdce iS mobiie,;. At ieast 
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bodimen.t 'Of devdcre including three separaite 
base ipleltets; . 

Fig. 2 !is a perspective view of a second 
embod:im.en.t dncludin.g a rommoo. base plate; 

·s Fig. 3 iS a plan view of •the embodiment 
shown m Fig. 2; · 

Fig. 4 is a perspecti-ve view of a third em­
·bodime.nt linoludmg a common !base pla.~ 
and comprising various, repara.'11elly attached 

10 lifting mys and fUJ.'lther istays; 
Fig. 5 :is a plan view of the embcxHment 

shown m Fig. 4; 
Fig. 6 ds a pl:an view of a fou11t:b. embodi­

ment comprising more than three lifting 
15 stays '8lld fu.r.ther stays aittached to a common 

base iphute;_ and 
Fig. 7 showis a filth embodiment having a 

smbifising stay. 
Referring 1ni0w :to the moos Figs. of ithe 

2o drawings there are "Shown l1!ffiting stays l, 2, 
3 (Figs. 1 to 7) and 9 !(Figs. 6 ood 7), each 
connected ·by a univema:I joint 'alt one of its 
ends .to a load suppol't :£tame 7 and at .the 
oppostte end eith~ :to •the separate base 

25 pla~ 8 -~ig. l) or ito a oom.moo !hMe plate 
8 (Figs. 2 ;to 7), !l."espectively. Fur.t!her stays, 
which act ·so as !l:o cause .mot1io.n !in a :hori­
zontal direction · are shown 1by reference 
nu_merals 4, 5 and 6 (Fags. 1 ito 6) and 5 and 

30 6 ~~g; ·7). Additii.OO!ally :in !Fig. 6, reference 
numeral 10 :indioa.tes another furt!her stay. 
Each of .the further sta-yB !is oonnooted at 
one Of its ends to the fumne 7 and at ithe 
opposite end either to li:fiting stays 1, 2 and 

35 3 in ·line with 11iheiir axes. or :to :the ·base phl.tes, 
respectively. In Fig. 7 a 'Stabilising stay iS 
shown !by ~ere.nee numeral 11;1, and is of 
inva.rie:blo 11.ength~ · · · -;. · · 

The Mmg *Y8 and further stays are 
4t1 ~ble in length, •hydtaillldall.y or pneu­

lllaJticaHy :Opeta:ble cy1inde.os an4 ~s !being 
suitable devices to fur:q1 each stay s0 that ~ts 
dength. is vairiable. FUdlh~e. the HNng 

. stays, '1lhe further stays and the !Or ea-O'h base 
4S plate ·ID~ther oon:stitute a ca:rrycing means 

rot carrying the load Supt:>Ol1t fumle. . 
With · isuch ·an air.raingement three degrees 

of freedom are po&s.ible beitween the stays 
and the ftiame. piv.otlli!l '1li01fu;n 'being pos-

SO sible :in any direOtli.on ;to acliieve ithese degrees 
of freedom. Thus .the p.i;stoo ;too of eacll 
lmting >Stay am ·roba'l:e a~ tJbe a.:ns of ithe 
stay .rel..a.tiv'eily •1X> .the cylinder which :forms 
the i.renia:inder of 1the i.9tay, and Similarly the 

SS piSton. rod of each further slay am ro.bate 
a:bout ithe axis of :the stay :reJa,tively ro ~ 
cylinder b:tt.img t~ rema.ittdeir of the stiay, 
and a isimpl~ pivotru ·joint fotms a. ronvement 
device for ipiv.otallly ;tn_l()lllltmg a :fuo:ther :stay 

~ onto the assooi:ated tifit!ing stay in the em­
bodiments of Figs. 1 to 3. Thus es shown on 
the left !in Pig. •l, · :lior example, it1re f-u~ 
sllay 4 is pivotally mounited !by means of ats 
cylinder portion ooto •the cylinder portion of 

65 the iassociated ilifting !stay •l, a ibmuroate end 

portio.n being provided on .the cylinder por­
tion of ·the .gtay 4 and embmcing ·between 
its bifurcations the cy&der of .the star, 1. 
Pivot pins a;re prov.i.ded ito mount ,tlJe bifux-
catioos about ithe cylinder :of the !Slay I. The 70 · · V 
combination iOf such a pivotal joint, making 
posSible pivoting of the fmther stay Tela-
tively :to the :assooiited lifting 'St!ay ;in such a 
way as to nmmtain .the axes of rt:be two stays 
in the same plane, with t:he other degrees of 75 
freedom aV'allable, has the full universaoJ. 
mobility which WIOU1d ·be po&Sa9Sed hy a ball­
a;nd-sockiet joint, ·the la.tter also being usa!ble 
as an aitemia.tive to othe pivotal joint des­
cr.i:bed. Any undesired fuilure due il!O buckling 80 
of a dim.cage or disrort:i:on of ·the 1ifting 
cylinder of a !lWfling stay when oompressively 
loaded does not IQICCUr, the Erbove described 
b.iJluroations acting a:s a guiding hearing for 
the cyldnder of ·the iiftirig ist:ay. 85 

As an ailtemative •to the arrangement of 
Figs. 1 .to 3, :in which .the fUJI!ther stiays are 
mounted at one end on !the lifting stayoS, the 
further stays· may 'be nioun.ted on either the 
common base plate, or one rof a number of 90 
base plaoos, depending upon which arrange­
ment -is used, e.t a looa.tion again .spaced from 
any connection between a ;J:ililling Slay and a 
or the ·base iplaJte. In this oonstruct:i.oo. also, 
similar· means me provided· for varying the 9S 
length 'Of the .respective stays. 

With editber oonstruol:!ioo, =the stays may 
be iposttive\y dniven to increase or ito de­
crease theii !length by .the piston and cylinder _ .. 
a:iirangement, and _aire Ith.us equaM.y oper.able 100 
in oolilpression or ien$ion selecta:bly. 

W£th the second constructi.00., m wb:iclt 
each fi.Jittber stay is· mounted fQ( liniversd 
·n'l.Otion ia.t one en.cl on the bd. :S~ frame _ 
and at the apposite end at a point on a base 105 
plate. ithe: mamier of· ~ion of the 
filttther stays alid the c6nil.e0tli.ons giving iVh.e 
requited degrees of freedom. ate simplified. 
The. humbet of fur.th.er stays in ll'elat:ioo. Ito 
the number of iliift:ing stays may !be chosen as 110 
desill'ed, as long as ithe number of futth:et 
stayis doe8 mt exceed .the numbe:r of Jiftittg 
stays. :lit ;is been found llihat lli1i ex:pedie.nt con­
struction 'baS _ three lifting stays iand itbtree 
further stays. This_iSiimaitix'.m arises for reasons lis 
associated with the eta'llics- aneiysis of d:he 
device. 

It -is possi·ble to OOll!StrliCt a device which is 
n:ot capable of movement in any arbi.tira:ry 
hoi'.i2l0ntai direobi.ott selected within the ru!lJJ. 120 
mnge Of "360°, •btit -which !is capa:ble only of 
movement in a. !ll.UJI1ber of specified direc­
tions. In such· a construction one or mo.re 
additional fuI!thet stays may .be provided, 
the9e 1being Of fixed !lengtih and liimlnged ro 12s 
act 186 6tabilising 611a.J"S pivo1ally oon:neored at 
both ends. These may, however, ·be repJaced 
hy stabilising devices of other types. 

WHAT WE CIJAIM FS :-
-1. A mobile device for :tmnsporting loads, 130 
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bodiment of device including three separate portion being provided on the cylmder por­

base plates; tion of ·the ·.stay 4 and embracing ·between 

Fig. 2 is a perspeotive view of a second it~ bif~cati~ the. cyfutder of ·the star, 1. 

embodiment including a (»mmoo •base plate; P1vot pms ~·.prov:i.ded to mount ,the bifur-

S Fig. 3 iS a plan view of •the embodiment ca.tions abOut 'the cylinder of the stay 1. The 70 

shown in Fig. 2; combination of such a pivotal joint, making 

Fig. 4 is a perspective view of a third em- possible pivoting of the further stay rela­

bodiment including a common -base plate tively :t-0 the 'associted 1J:ifting 'Stlay dn such a 

~n~ comprising various. sep.ara.otely attached way as fo maintain the axes of <the two stays 

10 lifting stays and fu11ther ·stays; in the same plane, wicth the other degrees 9f 75 

Fig. 5 is a ptlian view of the embodiment freed"Om aw:i:lable, :has the full universal 

shown in Fig. 4; mobility which would he possessed by a ba:ll-

Fig. 6 is a plan view of a fourth embodi- a;nd-soclret joint, ·the ~atter also being usa:ble 

ment comprising more than three lifting as an alternative to ,the pivotal joint des-

15 stays and further stays attached to a coIIUilon crrbed. Any undesired tiailure due •to buckling 80 

base :plate; and of a 'linkage or distortion of ·the lifting 

Fig. 7 shows a filth embodiment having a cylinder of a :lllting stay when oomp_ressively 

strabi"lising stay. . loaded d"Oes ilot OCC1Jll", the abo\l'e describoo 

Referring now to the varioos Figs. of the -bifurcations a.Cling a:s a guiding bearing for 

20 drawings there are shown 11!.mting· :stays 1. 2, the cylinder of -the lifting stay. SS 

3 (Figs. 1 to 7) and 9 (Figs. 6 and 7). each As an ellitemative to ·the arrangement of 

connected by a un:iver.sal joint at one of iots Figs. 1 .to 3, fa which .the further slla}'s are 

end'S to a 1oo:d ·suppot't frame 7 and at .tl).e mounted at Q.lle end on the lirung stay.s. t'he 

opposite end either to 0the separate base further &tays may be mounted on either the 

25 plates 8 (Fig. 1) or ito a common ·base plate common base pla:te. or one of a number of 90 

8 (Figs. 2 .to 7), respectively. Further :stays, base plates, depending upon which arrange­

which act so as to cause motion in a bori- ment is used, at a location again spaced from 

zootal direction are shown ·by reference any connectiori. between a lifting stay and a 

nu.merals 4, 5 and 6 (Figs. 1 ro 6) and S and or the base •plate. In this construction also, 

30 6 (Fig. 7). Addition.ally in :Fig. 6, reference similar mea,ns are provided for va:rying the 95 

numeral 10 indicates anot:her further stay. length of~ .respective stays. 

2 

Each of .the further stays is connected at · With eiother construction. the stays may 

one of its ends to the frame 7 and at il:he be .positively driven tD increase m to dc>­

opposite end either to lmting stays 1, 2 and crease thei:r '1.ertgth by .the ,piston and cylinder ... 

3S 3 in line with itheiir axes, or .to ;the base pJa.tes, a:r.rim.gement; 9.nd are ithus equally operable 100 

respectively. In Fig. 7 a stabili&ing stay is in compression or i'ension selecta:bly. 

shown ·by ct;ference numeral iu. and is of With the second construction, !in which 

inva.rie:ble dength: ·· · .. ; each :further stay is· mounted fQr~ universal · 

The lifting stays and Nrit:b.u stays ate motion at one end on the load suPJior:t: frame 

40 variable in length, -hydrauMoa:lly or pneu- ·and aot the apposite end at a point on a base 105 

matically operable cylinders and pistons ·being plate. ithe manner of construction of the 

suita:ble devices to :fxmp. each stay so that :tts fillI'their stays and the connections giving the 

length is variable. 'FU'rtb.enoore, the lifit!ing required degrees of freedom are !Simplified. 

stays, ·the further stays and the or each ·base The. number of fulither stays !i;n celation to 

4S pla:te .together constitute a carry;i.ng means the number of lifting stays may ibe chosen as 110 

for carrying .the load supporot H<am.e. des1red, as long as lthe number of further 

With such an axrangemen.t three degrees stays does ·no:t exceed ·the number ?f lifting 

of freedom are pe)ssible between the stays stays. R 4$ '.been found .~tan e::x!pedtent con­

and the :&ame, pivotal modo.n being pos- &trlictioli '·has three lifting stays and thTee 

SO Slble in any direotlion .to-achieve these.degrees further stays. This 'Si.tuation arises for reasons l lS 

of freedom. Thus .the piston rod of each associated with the statics an'lrlysis of ithe 

liilting ·stay can rotate a~ the ~s of 1th.e device. 
stay relatively •to .the cylinder which :forms It ·is possible to construct a device which is 

the remainder of ithe :stay, and similai"ly die not capable of movement in any arbitrary 

SS piston ·rod of each further stay can rotate horizontal ditection selected within the :liul. 120 

a:bout the axis of the stay remtively .to lthe J.1a.11ge :of 360°, but W'hich is capable only of 

cylinder forming the remainder of the stay, movement in a num:ber of specified direc-

and a simpl~ ·pivotW. joint forms a convenient ·tions. In· such a construction one or more 

d·evice for pivotaJlly ·mounting a further stay additional further stays may be provided, 

~O onto <the associate:d filting stay in ·the em- · th~ •bcing·<>f fixed length and armnged «> 125 

bodiments of Figs. 1 to 3. ThUJS as shown on ... act as stabilising sta)'IS pivotally connected at 

the left in Fig. •1,· :fior example, othe ful"th,er · both end,iS. These may, however, be replaced 

stray 4 is pivotl:tlly moooted ~ means ;of. tts by ·sta~g'devioes of other .types. 

cylinder por.tion. ~o .the cylin~ portion of · WHAT WE CLAIM IS :-

65 the associated !lifting stay '1, a 1bifurea·te end l. .Amohide device for transporting loads. 130 
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tions in which 1the device .i:s mobile. the device comprising a !load suppol.lit :&aµie 
and carry.iJ:l.g meaD! ito Qariy .the firame. lllhe 
carrying means.oomp.rislng ia.t least one 1baee 
plate movable relatively to itb.e frame, lliifting 

'\.....;' S sm.ys of -vamia:ble length: conneolling ithe or 

5. A device as claimed m uy oo.e of 
omdm.s 1 1to 3, wherein at least ooe: of the 
further etays !is of mvariabli;:i length and :is 35 
mounted oat each. ·.of :its ends . fOll." pivotal 

eia.oh base pl!a.te with the frame, a!lld. further 
stays each ia:ssoc.iia.ted w.ith a respective one 
of at [east some of ithe Iitting slays, at leaist 
one 'Of the further stays be.iri:g. provided :w!i.itih 

}!0 means to v.a;ry the length ·thereof :in eiither 
sense, each ftmher stay being connected at 
one end :to the frame ait a posi:tii.oo. [ower 
than 1ihe connection. of the ia.ssoCieited :tifting 
stay to·.the :lirame ror pivotal motioo. .rela'l!i.w 

ts :thereto !in any dirootio.n •and connected at 
the other end dX> a foc:a.tiOIJ.. on 'l!he ca:rrying 
means ror pivolia:l motion red!aitive to ilihe 
assoo.ia.ted . •base . pbi.te :in any : direot:ioo, the 
locaitioo bed:ng spaced frolri: tthe ~ootion 

20 between •the associated llilti:ilg 5itay and ibaise 
pla.te. . 

2. A device as claimed lin claiim. 1, 
wherein ithe locaoon is on· ili:e longitudinal 
axis of the assooiiaited lifting itay. 

25 3. A device as claimm · ht cl.aim 1. 
where.in 1the locall!ion is · on die associated 
base ipilia.te. 

4. A dev.ioe as dattmed in any io.oe :Of rthe 
preceding cla!ims, comprising a; staimtBng 

30 stay connected ·between the' fuune and the 
or one 1base plaite ·tio :limit the mnge of mi.rec-

movement m a single plallle ool.y. . 
.6. A mobile device for itranspooting 

heavy loads, sub&ta.nt'iaillly as iJlere.inbeforre 
desccibed w.ith reference 1to Fig. 1 of ithe 40 
aroompa;nying drawings. 

7. A mobile d·evice fur illraMpoot!ing heavy 
loads, substantially as herein:before descr.i·bed 
w1th -reference tio Figs. 2 and 3 of .the ac-
com.panymg drawings. 4S 

8. A mobile device fur ;tr:anispooting heavy 
loads. subsllmbially ·as: herembefore described 
with !I'eference to Figs. 4 and S of the ac­
oompanying drawings. 

9. A mob.iil.e device fur transportling 50 
heavy doads, substa;nti.ally eis :here:inbefore 
deooribed wi.th ·ref~ce ito Fig. 6 of the 
acoompanying draw.ings. 

10. A mobile device for .tmnsp<>r.ting 
heavy loo.els. substantiai11y as :hereinbefore SS 
described .w:iJth reference Ito Pig. 7 of the 
aroompanyiing drawings. 
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