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(54) Self-locking heavy load lifting device

(57) An auto-locking device for lifting heavy sub-
stantially slab-shaped loads (5), comprises a support
casing (1) and at least two opposed jaws (2a,2b) to grip
the slab-shaped load (5). Each of the two jaws (2a,2b),
in particular, rotates on a pivot (6a,6b) integral with the

support casing (1) and is linked by a tie-rod (4a,4b) to a
frame (3) which moves axially with respect to the sup-
port casing (1). Each tie-rod (4a,4b), during the move-
ment of the frame (3), causes the corresponding jaw (2a,
2b) to rotate on the said pivot (6a,6b) integral with the
support casing (1).
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Description

[0001] The present invention relates to an auto-lock-
ing device for lifting substantially slab-shaped heavy
loads, of the type in which two opposed jaws, articulated
on a support casing, close on the load to be lifted.
[0002] Claw pincer type grabs in which articulated le-
vers adjust the opening of the jaws which grip the load
are used to grasp and transport heavy loads, particularly
in the building trade. In many of these grabs there are
mechanical means that continually apply a gripping
force via the levers proportional in strength to the load,
and further mechanical means that subsequently raise
the gripped load.
[0003] To avoid the continuous application of force to
the arms of the gripping levers, auto-locking devices
have been conceived which, due to the geometry of the
levers and to the employment of devices to modify the
reciprocal position of the latter, allow the weight of the
load being lifted to be used to hold the same load, with-
out the need to employ the aforesaid mechanical means
to continually apply a gripping force on the levers.
[0004] For instance, a similar device endowed with an
articulated system in which the constituent elements of
the same articulated system are disposed in such a way
during the tightening on the heavy load as to prevent the
disengagement of the jaws from the load during the lift-
ing, is described in Italian Patent No. 1291745 in the
name of the same applicant.
[0005] However, while being auto-locking, such de-
vices require the application of a not inconsiderable
force on the extremities of the articulated system during
the activity of tightening on the load and the employment
of a regulation device for tightening the same jaws to
vary the grip of the jaws on the load. Furthermore, when-
ever the load is subject to bumps or vibrations during
the lift, the articulated system could lose the auto-lock-
ing conformation and release the load being lifted, mak-
ing it necessary to repeat the gripping and lifting oper-
ations.
[0006] One objective of the present invention is to re-
solve the aforementioned drawbacks and propose an
auto-locking device for lifting heavy substantially slab-
shaped loads that does not require the use of consider-
able gripping force and that prevents accidental release
of the lifted load.
[0007] A further objective of the present invention is
to propose an auto-locking device for lifting heavy loads
that is particularly simple to produce and fast to use.
[0008] Another objective of the invention is to propose
a device for lifting heavy loads that allows the load trans-
ported to be tilted without losing the grip on the same
load.
[0009] These and other objectives are achieved by
the auto-locking device for lifting heavy substantially
slab-shaped loads according to the first independent
claim and the following dependent claims.
[0010] The auto-locking device for lifting heavy sub-

stantially slab-shaped loads according to the present in-
vention comprises a support casing and at least two op-
posed jaws to grip the slab-shaped load. In particular,
each of the two jaws rotates on a pivot integral with the
casing and is connected by means of a tie-rod to a frame
which moves axially with respect to the casing. During
the sliding movement of the frame, each tie-rod causes
its corresponding jaw on the aforesaid pivot integral with
the casing to rotate.
[0011] According to a particular embodiment of the
present invention, each of the tie-rods consists of a con-
necting rod linked in rotation in correspondence to one
of its extremities to the moving frame and, in corre-
spondence to the other extremity, to the corresponding
revolving jaw. Each jaw, furthermore, could present a
substantially curved surface in contact with the heavy
load.
[0012] According to another aspect of the present in-
vention, the device for lifting heavy substantially slab-
shaped loads comprises means for linking and releasing
the frame with respect to the casing during the lifting of
the heavy slab-shaped load.
[0013] According to a further aspect of the invention,
the device comprises a device for alternately activating
and deactivating such means of linking and releasing
the moving frame with respect to the casing.
[0014] In a particular form of embodiment of the in-
vention, the means for linking and releasing the frame
with respect to the casing comprises a revolving ratchet
plate, attached to the casing, that can adopt a first po-
sition of engagement with abutting lugs on the frame and
a second position of disengagement with the same. Fur-
thermore, the activation/deactivation device of such
means for linking and releasing the frame with respect
to the casing comprises a ratchet gear of the rotary mo-
tion type, where its gearwheel is integral with the revolv-
ing plate.
[0015] Some preferential embodiments of the device
according to the present invention will be described be-
low, by way of example and not of limitation, with refer-
ence to the attached drawings, in which:

Figure 1 is a profile view in section of an unloaded
device for lifting loads, according to a particular as-
pect of the present invention;
Figure 2 is a profile view in section of a particular
embodiment of the present invention engaged in
gripping the load;
Figure 3 is a side view partially in section of a further
embodiment according to the present invention;
Figure 4 is a prospective view of the means for link-
ing and releasing the frame with respect to the cas-
ing of a device according to a particular aspect of
the invention;
Figure 5 is a side view in section of the means of
figure 4 joined to a gearwheel of a ratchet gear ac-
cording to another aspect of the present invention;
and
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Figure 6 is a front view of the ratchet gear of figure 5.

[0016] With reference to Figure 1, the auto-locking de-
vice for lifting heavy slab-shaped loads 5, according to
a preferential embodiment of the present invention,
comprises a support casing 1 and two jaws 2a and 2b
linked in rotation, respectively by means of the pivots 6a
and 6b, to the same casing 1.
[0017] The lifting device further comprises a frame 3
which, joined at 11 to the casing 1, is free itself to move
axially with respect to the latter. In particular, the articu-
lation 11 is defined by connecting a long slot on the
frame 3 and a pin integral with the casing 1.
[0018] The moving frame 3 is "T"- shaped and is con-
nected in correspondence of its arms to two connecting
rods 4a and 4b. Each connecting rod 4a and 4b presents
one extremity equipped with a slot within which runs a
pivot pin integral with the frame 3 to achieve a flexing
and moving connection 8a and 8b between each con-
necting rod 4a and 4b and the same frame 3. The ex-
tremity of each connecting rod 4a, 4b not engaged with
the frame 3 is connected by means of a hinge to the
corresponding jaws 2a, 2b.
[0019] The arms and the stem of the "T"-shaped
frame 3 are fitted, in correspondence of their extremi-
ties, with means of hookup 9a, 9b, 10 that allow the
same frame 3 to be grasped and handled, and set it in
relative motion with respect to the casing 1. In particular,
the means 9a, 9b could be connected to handles, to al-
low the manual operation of the lifting device, while the
means 10 could be connected to mechanical lifting de-
vices, such as for instance the hook of a hoist or of a
capstan.
[0020] The jaws 2a, 2b presents furthermore, as
shown in figure 2, a substantially curved surface of con-
tact with the load to be lifted and that contact surface
could be advantageously equipped with toothings (see
Figure 1) to more effectively grip the load 5 to be trans-
ported.
[0021] To grab and lift the heavy slab-shaped load 5,
starting from an unloaded state of the device not en-
gaged with the same load 5, as for instance shown in
figure 1, it is sufficient to set the device in correspond-
ence of the load and exert a direct upward force F on
the frame 3, in such a way that the same frame 3 moves
upward with respect to the casing 1, which remains be-
low as a result of the force of gravity.
[0022] The upward slide of the frame 3 with respect
to the casing 1 involves, as a result, the translation up-
ward of the connecting rods 4a, 4b which, in their turn,
due to the hinges 7a and 7b, causes the rotation of the
jaws 2a, 2b on their respective pivots 6a, 6b.
[0023] In this way, as illustrated in figure 2, the curved
contact surfaces of the jaws 2a and 2b enter into contact
with the slab-shaped load 5 and, due to the friction that
develops between the same curved surfaces of the jaws
2a, 2b and the sides walls of the load 5, cause the same
load 5 to be gripped.

[0024] In particular, the weight of the load 5 and the
friction between the latter and the curved surfaces of the
jaws 2a and 2b bring about a further rotation of the jaws
2a and 2b around the pivots 6a and 6b during the lifting
with consequent increased tightening on the load 5 by
the two jaws 2a, 2b.
[0025] Figure 3 illustrates a further form of embodi-
ment of a device for lifting slab-shaped loads according
to a preferential embodiment of the present invention.
[0026] Such device presents, similarly to the devices
of Figures 1 and 2, a support casing 1' and a "Y"-shaped
moving frame 3' connected, by means of the connecting
rods 4a' and 4b', to two jaws 2a' and 2b' hinged at 6a'
and 6b' to the same casing 1'. The upward slide of the
frame 3' with respect to the casing 1' causes the rotation
of the jaws 2a' and 2b' around the pivots 6a' and 6b' and
tightens the same jaws 2a' and 2b' on the load to be
lifted.
[0027] The illustrated device, unlike the embodiments
described previously, is endowed with a cable 18 linked
to a pivot 16 integral with the frame 3' and moving in the
grooves of one of the guide rollers 17a and 17b integral
with the casing 1'.
[0028] By exerting a force of traction on the cable 18,
which could advantageously be double or taking hold of
both sides of the frame 3 for reasons of equilibrium and
stability of the device, the frame 3' is caused to slide
relative to the casing 1' and as a consequence the jaws
2a' and 2b' tighten on the load to be lifted.
[0029] The employment of the cable 18 allows the
frame 3' to be caused to slide and the device to tighten
on the load even when the force applied to the cable 18
is not directed vertically with respect to the ground or
whenever the load and the device are tilted with respect
to the horizontal.
[0030] The device shown in figure 3 comprises the
means for linking and releasing the frame 3' and the cas-
ing 1', during the lifting of the load, shown in the following
figures 4 and 5. Such means, which prevent or allow the
frame 3' to slide with respect to the support casing 1'
during the lifting, could be operated in an alternate way
by an automatic activation and deactivation device for
the same means.
[0031] Nevertheless, it is possible to provide for the
means for linking and releasing the frame 3' with respect
to the casing 1' to be operated manually, to guarantee
the accurate tightening of the jaws 2a' and 2b' on the
load during the lifting or during any accidental resting of
the load on the ground.
[0032] The activation device of the means for linking/
releasing the frame 3' to the casing 1', when present,
could comprise a rotary ratchet gear having a gearwheel
12, linked at its center in a revolving way to the casing
1', a push-rod 14, integral with the moving frame 3', as
well as a shaped insert 13 that prevents the rotation of
the wheel 12 in a pre-defined sense.
[0033] As illustrated in figure 6, the gearwheel 12, piv-
oted on the casing 1', is pushed to rotate about its center
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only in a clockwise [c] sense by the push-rod 14 integral
with the moving frame 3'. That happens only when the
push-rod 14 moves downward, in the direction of the ar-
row [b], by a corresponding slide of the frame 3' with
respect to the casing 1', while when the frame 3', and
accordingly the push-rod 14, move in the opposite di-
rection to [b], the shaped insert 13 prevents the rotation
of the wheel 12 in a counterclockwise sense.
[0034] The gearwheel 12, as shown schematically in
figure 5, is integral with a lengthened plate 19, linked to
the same wheel 12 along the axis of rotation in such a
way that each rotation of the wheel 12 produces a cor-
responding rotation of the plate 19 about its center.
[0035] In particular, the wheel 12 presents four equi-
distant teeth (figure 6) that allow the same wheel to as-
sume, due to the push-rod 14 and to the shaped insert
13, only four different angular positions, separated by
90°. The lengthened plate 19 is then linked to the wheel
12 in such a way as to assume only two positions in cor-
respondence of the four positions reached by the same
wheel 12, one horizontal and the other vertical. There-
fore the lengthened plate 19 is alternately in vertical or
horizontal position with each quarter turn of the gear-
wheel 12.
[0036] The plate 19, which advantageously presents
an elliptical shape, and the wheel 12 could be equipped
with a central hole quadrangular in section into which
fits a shaft 22, also quadrangular in section, to allow the
integral rotation of plate 19 and wheel 12.
[0037] The lengthened plate 19, as shown in figure 4,
can engage with lugs 21a and 21b integral with a sup-
port plate 20, fixed in turn to the moving frame 3'. The
lugs 21a and 21b are reciprocally spaced in such a way
as to allow the plate 20 to slide relative to the lengthened
plate 19 when the latter is oriented vertically; when the
plate 19 is arranged horizontally, however, it bears
against lugs 21a and 21b (figure 4), preventing the plate
20 from sliding upward with respect to the lengthened
plate 19, and, accordingly, fixing the moving frame 3' to
the casing 1' during the lifting of the frame 3'.
[0038] The plate 19, integral with to the cogwheel 12
and therefore linked to the casing 1', and the lugs 21 a,
21b, integral with the frame 3' by means of the plate 20,
constitute the aforementioned means for linking and re-
leasing the frame 3' with respect to the casing 1' during
the lifting. Alternatively, the gearwheel 12 and the plate
19 could be pivoted on the moving frame 3', while the
push-rod 14 and the lugs 21a and 21b could be fixed to
the casing 1'.
[0039] Finally, the device shown in Figure 3 compris-
es a contact surface 15 fit to bear against the slab-
shaped load to be lifted before or during the operation
of tightening the jaws 2a', 2b'.
[0040] To tighten the device on the load, first locate
the contact surface 15 of the casing 1' corresponding to
the upper surface of the slab-shaped load to be lifted.
The casing 1' is initially linked to the frame 3' which can
not move upward with respect to the same casing 1',

due to the interference of the lengthened plate 19, dis-
posed in horizontal position, against the lugs 21 a and
21 b,.
[0041] Subsequently, resting the contact surface 15
of the casing 1' on the upper surface of the slab-shaped
load, the frame 3' slides downwards with respect to the
same casing 1', in such a way as to cause the rotation
of the gearwheel 12. This rotation involves, consequent-
ly, the rotation of the lengthened plate 19 into the vertical
position where it no longer interferes with the lugs 21a
and 21b and the frame 3' is free to slide upward with
respect to the casing 1'.
[0042] Lifting the frame 3' with respect to the casing
1' therefore causes the jaws to tighten on the slab-
shaped load to be transported, as described above.
[0043] When it is required to release the lifted load
and separate the lifting device from the load, it is suffi-
cient to rest the load on the ground and move the frame
3' downwards, in such a way as to cause both the relax-
ation of the jaws on the load and, due to the support of
the contact surface 15 of the casing 1' on the slab-
shaped load, a further rotation of the gearwheel 12 and,
consequently, rotation of the lengthened plate 19. The
plate 19 is in horizontal position and the upward slide of
the same frame 3' with respect to the casing 1' is pre-
vented by the interference against the lugs 21 a and 21
b.
[0044] To separate the lifting device from the trans-
ported load, it is sufficient, at this point, to subject the
frame 3' to an upward traction force which, due to the
interference between the lengthened plate 19 and the
lugs 21a and 21b, causes the frame 3' to lift integrally
with the casing 1'. In this way the same frame 3' is pre-
vented from sliding with respect to the casing 1' and,
accordingly, the undesired tightening of the jaws 2a and
2b on the load is avoided during the operation of releas-
ing the device from the same load.

Claims

1. Auto-locking device for lifting a heavy substantially
slab-shaped load of the type comprising a support
casing and at least two opposed jaws to grip the
heavy load, in which each of said jaws rotates on a
pivot integral with said casing, characterized by
comprising a frame moving axially with respect to
said casing and, for each of said jaws, at least one
tie rod that connects said moving frame to a corre-
sponding jaw to cause the jaw to rotate and the rel-
ative surface of contact to progressively approach
the load during the movement of said frame with re-
spect to the said casing.

2. Device according to Claim 1, characterized by each
of said jaws being equipped with a substantially
curved surface of contact with the heavy load.
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3. Device according to Claim 2, characterized by said
surface of contact with the heavy load presenting a
toothed profile.

4. Device according to any of Claims 1, 2 or 3, char-
acterized by each of said tie rods comprising a con-
necting rod linked in rotation in one extremity to said
frame and, in correspondence of the other extrem-
ity, to the corresponding jaw.

5. Device according to Claim 4, characterized by said
connecting rod being linked to said frame in a re-
volving and moving way.

6. Device according to an any of the preceding claims,
characterized by comprising means for linking and
releasing said moving frame to said casing, during
the lifting of said heavy load.

7. Device according to Claim 6, characterized by said
means for linking and releasing said frame to said
casing comprising a revolving locking plate that
could assume at least one position of engagement
with abutting lugs and a second position of disen-
gagement, said plate being hinged to said moving
frame and said abutting lugs being integral with said
casing, or vice versa.

8. Device according to Claim 7, characterized by said
plate being of elliptical section in shape.

9. Device according to an any of Claims 6, 7 or 8, char-
acterized by comprising a device to activate and de-
activate alternatively said means for linking and re-
leasing said frame to said casing.

10. Device according to Claim 9 in combination with an
any of Claims 7 or 8, characterized by said device
comprising at least one rotary ratchet gear, whose
gearwheel is integral with said revolving plate.

11. Device according to Claim 10, characterized by said
casing comprising a contact surface for the support
of said casing on said heavy substantially slab-
shaped load.

12. Device according to an any of the preceding claims
characterized by said moving frame comprising
means of hookup for lifting the device.

13. Device according to Claim 12, characterized by said
moving frame being, in plan, substantially "Y"- or
"T"-shaped and presenting, in correspondence of
one or more of its extremities said means of hookup
for lifting the device.

14. Device according to Claim 12, characterized by said
means of hookup being connected to a cable mov-

ing over one or more guide rollers integral with said
casing.

15. Device according to Claim 14, characterized by said
moving cable being double.
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