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We
AKTIENGESELLSCHAFT “of, 18, . -Mindener
Strasse, 497 ‘Bad Oeynhamm Germany,
joint stock company iorganised. under’ the

S laws of the Federal Repubhc iof:Germany,
do hereby declare: the invention; for which
we pray that a patent may. be: granrted to us;
and the method by which. it is 0 be. per
formed, to. be: particularly: descrrbed in and

10 by the followmg statement:— ... -
‘The present,invention relstés. .’oo a. mobmle

devme for transporting: heavy loads.. .
A device already known uompnses three
walkzmgbet a;teachwtallmgﬁooz there ate
15 two mutually.inclined. moving or driving legs
fastened to.a base plate resting -on - the
ground. These fastenings are mounted on a
common.: support by means of - universal
joints. For such a unit, however, it is difficult

.20 from aoonstructmnalpomtsofvwwmreah'se
two joints of:the ba.lll-and-socket type' with
a cominon cengre, -

-A further device known oomptnses
at least three wa -‘feet, each walking foot

"25 having three'. stays. acting.in different ‘direc-
tions, namely a substantially vertical lift stay
with tvo substantially horizontal moving and
driving stays anticulated to - lthe lifit: stay by
means -of -two ball-and-socket *joint A

" .30 however, these -two: ball-and-socket '
cannot be arranged exactly:at the Centiral axis
of the fift stay; but.only at its dn'cumfereme
at a certain distance from the ‘central .axis,
ie. in front .of the it stay, the moving or

*35 driving stays, when subjected 16" pressure;
produce a failure at the ball-and-socket joints
or a distortion of the lifi stay; which would
tiave to be prevented or compensated by

_ means of additional guide. 1menvbers or. stays.

40 - Other devices already - known comprise
substanmally ‘horizontal: mioving _stays:sub-
jected to” exclusively tensile loads; in these,
the moving $tays are’ grouped in pairs, each
stayofapalrcounmaotmgtheobherand

45 anungonabasepla'be.lnsucha ) ,only

' (45) Complete’ Specification. pubhshed 14 June_ ,1?72

ifting'stay and base’ plate. .
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(54) DEVICE FOR TRANSPORTING LOADS

one moving sﬁay at any ﬁme——acoordmg bo
the direction, of force—is used to absorb the
force in the form of a tensile foad. Such a
construction .is; :however, relatively ,expen-
sive ‘because of the need do double ﬂhe num-
ber of required horizontal moving stays. -
According to the present invention, there
is provided a mobile device for: transporting
heavy loads, the:device: .comprising.a load
support frame and- calTying means o carry
the frame, the carrying means co at
least one base plate movable relatively to the
frame, lifting stays of variable length con-
neohngtheoreachbuseplaruewmththe
frame, and further stays each associated with
a fespective one of &t least some of the bifit-
ing :stays, at least. one of the further stays
being . provided ‘with ‘means to vary the
length thereof. in either sense, each further
stay. bemgconneoﬁedautoneendmtheﬁrame
at a -position fower ‘than.the connection .of
theassomaltedlmﬁmlg stayto'ﬂleframeﬂm'
pivotal motion refative thereto in any direc-
tnonandoonnecbeda.t-ﬁheotherend'ﬂoa
location on the Carrying means for.pivotal 70
motion relative: to the. associated ‘base: plate

in’ any, direction; ‘the loGation !bemg spasced

50
55
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from ithe : -connectio between the

- Ini. one. construction: the loua:tmn on the 75
longn:udmaa:l,_ams of : the - associated. lifting
stay; while in another, construction the. loca
tion is on' the. assocmted basepla.ﬁe
.. ‘The-device may comprise a smfbu'!hsmg stay
oonneoted bevtween ‘the . fram and the:.

tions the device is-mobile,. 2
one:of the further stays may be of inyariable
length. and: may be' mounted: ‘at: each .of jits

ends ﬁor pwwal mwement in’ a smgle plane §
Embodments of tt:h .mven_:tlon wr];l now be

1;0 the awompanymg ‘drawings, iini ‘which : —
- Fig aperspect:‘mev:rewofoneem-%
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bodiment of device including three separate
base plates; s :

Fig. 2 is a perspective view ©of a second
embodiment including a common base plate;

§ Fig. 3 is a plan view of the embodiment
shown in Fig. 2; -

Fig. 4 is a perspective view of a third em-
bodiment including a common base plate
and comprising various, separately attached

10. lifting stays and further stays;

Fig. 5 is a plan view of the embodiment
shown in Fig. 4; :

Fig. 6 is a plan view of a fourth embodi-
ment comprising more than three lifting

15 stays and further stays attached to a common
base plate; and _ :

Fig. 7 shows a fifth embodiment having a
stabilising stay.

_ Referring now to the various Figs. of the
20 drawings ‘there are shown lifting stays 1, 2,
3 (Figs. 1 to 7) and 9 (Figs. 6 and 7), each
connected by a universal joint at one of its
ends to a load support frame 7 and at the
opposite end either to the separate base
plates 8 (Fig. 1) or to a common base plate
'8 (Figs. 2 to 7), respectively. Further stays,
whichi act so as o cause miotion in a hori-
zontal direction are shown by reference
numerals 4, 5 and 6 (Figs. 1 to 6) and 5 and
30 6 (Fig:-7). Additionally in Fig. 6, reference
numeral 10 indicates amother fusther stay.
Each of the further stays s connected at
one of its ends to the frame 7 and at the
opposite end either to lifting stays 1, 2 and
3 in line with their axes, or to the base plates,
respectively. In Fig. 7 a stabilising stay is
shown by reference numeral 11, and is of
invariable dength,” - - - :

The lifting stays and further stays ate
variable in length, hydraulically or pneu-
matically Operable cylinders and pistons being
suitable devices to form each stay so that its
length is variable. Furthérmoré, the lifting
_ stays, the further stays and the or each base
43 plate together constitute a carrying means

for carrying the load support frame. .

With such an arrangement three degrees
of freedom are possible between the stays
and the frame, pivotal miotion beiiig pos-

50 sible in any direction £o achieve these degrees
of freedom. Thus the piston wod of each
lifting stay can rotate about the axis of the
stay relatively to the cylinder which forms
the remainder of the stay, and similarly the

55 piston wod of each further stay can rotate
about the axis of the stay relatively 1o the
cylinder forming the remainder of the stay,
and a simple pivotal joint fiorms a convetiient
device for pivotally mounting a further stay

60 onto the associated lifting stay in the em-
bodiments of Figs. 1 to 3. Thus as shown on
the left in Fig. 1, for example, the further
stay 4 is pivotally mounted by means of its
cylinder portion onto the cylinder portion of

65 the associated lifting stay 1, a bifurcate end

25

35

40

portion being provided on the cylinder por-
tion of the stay 4 and embracing between
its bifurcations the cylinder of the stay 1.
Pivot pins are provided to mount the bifur-
cations about the cylinder of the stay 1. The
combination iof such a pivotal joint, making
possible pivoting of the further stay rela-
tively to the associted lifting stay in such a
way as to maintain the axes of the two stays .
in the same plane, with the other degrees of 75
freedom available, has the full universal
mobility which would be possessed by a ball-
and-socket joint, the latter also being usable
as an alternative to the pivotal joint des-
cribed. Any undesired failure due to buckling
of a linkage or distortion of the lifting
cylinder of a lifting stay when compressively
loaded does mnot occur, the above described
bifurcations acting as a guiding bearing for
the cylinder of the lifting stay. _

As an alternative to the arrangement of
Figs. 1 to 3, in which the further stays are
mounted at one end on the lifting stays, the
further stays may be mounted on either the
common base plate, or one of a number of
base plates, depending upon which arrange-
ment is used, at a location again spaceqd from
any comnection between a lifting stay and a
or the base plate. In this construction also,
similar means are provided for varying the 95
length of the respective stays. '

With either construction, the stays may.
be positively driven to increase or to de-
orease their fength by the piston and cylinder
arrangement, and are thus equally operable
in compression or tension sefectably.

With the second construction, in which
each further stay is mounted for universal
motion at one end on the toad support frame
and at the opposite énd at a point 6n a base 105
glate, the manmer of construction of the

urther stays atid the connections giving the

required degrees of freedom. are simplified.
The number of further stays in relation to
the number of lifting stays may be chosen as
desired, as long as the number of further
stays does not excéed the number of lifting
stays. It is been found that an expedient con-
struction has three lifting stays and three
further stays. This sitiation arises for reasons
associated with the statics analysis of the
device. - ' :

It is possible to construct a device which is
not capable of movement in any arbitrary
hotizontal direction selected within the fuil
range of 360°, but which is capable only of
movement in a mumber of specified direc-
tions. In such a construction one or more
additional further stays may be provided,
these being of fixed length and arranged 4o
act as stabilising stays pivotally connected at
both ends. These may, however, be replaced
by stabilising devices of other types.

WHAT WE CLAIM IS : —

1. A mobile device for transporting loads, 130
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bodiment of device including three separate
base plates;

Fig. 2 is a perspective view of a second
embodiment including & common base plate;

5§ Fig 3 is a plan view of the embodiment
shown in Fig. 2;

Fig. 4 is a perspective view of a third em-
bodiment including a common base plate
and comprising various, separately attached

10 lifting stays and further stays; '

Fig. 5 is a plan view of the embodiment
shown in Fig. 4;

Fig. 6 is a plan view of a fourth embodi-
ment comprisihg more than three Iifting

15 stays and further stays attached to a common
base plate; and

Fig. 7 shows a fifth embodiment having a
stabilising stay.

Referring now to the various Figs. of the

20 drawings there are shown lifting stays 1, 2,
3 (Figs. 1 to 7) and 9 (Figs. 6 and 7), each
connected by a universal joint at one of its
ends to a load support frame 7 and at the
opposite end either to the scparate base

25 plates 8 (Fig. 1) or to a common base plate
8 (Figs. 2 to 7), respectively. Further stays,
which act so as to cause motion in a hori-
zontal direction are shown by reference
numerals 4, 5 and 6 (Figs. 1 to 6) and 5 and

30 6 (Fig. 7). Additionally in Fig. 6, reference
numeral 10 indicates another further stay.
Each of the further stays is connected at
one of its ends to the frame 7 and at the
opposite end either to lifting stays 1, 2 and

35 3 in line with their axes, or to the base plates,
respectively. In Fig. 7 a stabilising stay is
shown by reference numeral 11, and is of
invariable length.” ~ - :

The lifting stays and further stays are

40 variable in length, hydraulically or pneu-
matically operable cylinders and pistons being
suitable devices to form each stay so that its
length is variable. Furthérmoré, the lifting
stays, the further stays and the or each base

45 plate together constitute a carrying means
for carrying the load support frame.

With such an arrangement three degrees
of freedom are possible between the stays
and the frame, pivotal motion being pos-

50 sible in any direction to achieve these degrees
of freedom. Thus the piston rod of each
lifting stay can rotate about the axis of the
stay relatively ¢o the cylinder which forms

~ the remainder of the stay, and similaily the

55 piston rod of each further stay can rofate
about the axis of the stay relatively Lo the
cylinder forming the remainder of the stay,
and a simple pivotal joint formsa convenient
device for pivotally mounting a further stay

0 onto the associated lifting stay in the em-
bodiments of Figs. 1 to 3. Thus as shown on
the left in Fig. 1, for example, the further
stay 4 is pivotally mounted by means of its
cylinder portion onto the cylinder portion of
65 the associated difting stay 1, a bifurcate end

portion being provided on the cylinder por-
tion. of the stay 4 and embracing ‘between
its bifurcations the cylinder of the stay 1. -

Pivot pins ate provided to mount the bifur- = @
o €

cations about the cylinder of the stay 1. The
combination ©of such a pivotal joint, making .
possible pivoting of the further stay rela-
tively to the ‘associted lifting stay in such a
way as to maintain the axes of the two stays

in the same plane, with the other degrees of 75
freedom available, has the full universal
mobility which would be possessed by a ball-
and-socket joint, the latter also being usable

as an altérnative to the pivotal joint des-
cribed. Any undesired failure due to buckling 80
of a linkage or distortion of the lifting
cylinder of a lifting stay when compressively
loaded does not occur, the above described
bifurcations acting as a guiding bearing for

the cylinder of the lifting stay. 85

As an alternative to the arrangement of
Figs. 1 to 3, in which the further stays are
mounted at one end on the lifting stays, the
further stays may be mounted on either the
common base plate, or one of a number of 90
base plates, depending upon which arrange-
ment is used, at a location again spaced from
any connection between a lifting stay and 2
or the base plate. In this construction also,
similar means are provided for varying the 95
length of the respective stays.

With either construction, the stays may
be positively driven to increase or to de-
crease their fength by the piston and cylinder
arrangement; and are thus equelly operable 100
in compression or tension selectably.

With the second comstruction, in which
each further stay is mounted for universal
motion at one end on the load support frame
-and at the opposite end at a point on a base 105
plate, the manmer of construction of the
further stays and the connections giving the
required degrees of freedom are simplified.
The number of further stays in celation to
the number ©of lifting stays may be chosen as 110
desired, as long as the number of further
stays does not excéed the number of lifting
stays. Tt is been found that an expedient con-
steuction has three lifting stays and three
further stays. This situation arises for reasons 115
associated with the statics apalysis of the
device. '

1t is possible to construct a device which is
not capable of movement in any arbitrary
horizontal direction selected within the full 120
range of 360°, but which is capable only of
movement in a number of specified direc-
tions. In- such a comstruction one or more
additional further stays may be provided,

- these: being of fixed length and arranged 6o 125
..act as stabilising stays pivotally connected at
‘both ¢énds. These may, however, be replaced
by stabilising devices-of other &ypes.
" "WHAT WE CLAIMIS :—
1. A 'mobile device for transporting loads, 130
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the device comprising a load support frame
andcarrymgmeansmocarryﬂwfmme, the
carrying means. comprising at least one base
plate movable welatively to the frame, lifting

5 stays of variable length: connecting the or
each base plate with the frame, and further
stays each associated with a respective one
of at least some of the lifting stays, at least
one of the further stays being provided with

10 means to vary the length thereof in either
sense, each further stay being connected at
one end #o the frame at a position fower
than the connection of the associated lifting
stay to-the frame for pivotal motion relative

¥5 thereto in any direction :and connected at
the other end to a location on the carrying
means for pivotal motion relative to the
associated . base plate in any direction, the
location being spax:ed from the connection

20 bie;ween the associated lifting stay and base

- plate.

2. A device as claimed fin clim 1,
wherein the location is on the longitudinal
axis of the associated lifting stay.

25 3. Adewceascla:lmed‘inclalml
wherein the location is on the associated
base plate. -

4. A device as claimed manycneofrvhe
preceding claims, comprising a stabilising

30 stay connected between the frame and the
or one base plate to limit the range of direc-

tions in which ithe device is mobile.

5. A device as claimed in any one of
claims 1 to 3, wherein at least one of the
further stays is of: invariable length and is 35
mounted at each of its ends for pivotal
movement in a single plane only.

6. A mobile device for ;ttanspsortmg
heavy loads, substantially as hereinbefore
described with reference to Fig. 1 of the 40
accompanying drawings.

7. A mobile device for transporting heavy
loads, substantially as hereinbefore described
with reference to Figs. 2 and 3 of the ac-
companying drawings.

8. A mobile device for transporting heavy
loads, substantially as hereinbefore described
with reference o Figs. 4 and 5 of the ac-
oompanymg drawings.

mobile device for transporting 50
heavy loads, substantially as hercinbefore
described with reference |t0 Fig. 6 of the
accompanying drawings.

10. A mobile device for transporting
heavy loads, substantially as hereinbefore 55
described with reference to Fig. 7 of the

45

acoompanying drawings
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