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(54) CRANE WITH AUTOMATIC ADJUSTABLE TIGHTENING MECHANISM

(57) A hoisting crane (1) that comprises a male shaft
(2), a female shaft (3), a locking shaft (4), a tightening
spring (5), a hoisting arm (6), a diagonal supportive rod
(20), a top shoe 81, a bottom shoe 82, a top bearing 91,
and a bottom bearing 92. The crane is portable and col-
lapsible and is equipped with an automatic adjusting

tightening mechanism that fixes and secures the crane
to the work room floor and ceiling using a spring and in
a way that the greater the load on the crane, the more
the pressure arm increases the tightening force that the
crane applies to the work room floor and ceiling.
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Description

TECHNICAL FIELD

[0001] The present invention refers to a portable and
collapsible crane that can be secured tightly to the ceiling
and floor of the work site using a spring and a pressure
arm such that the greater the load on the crane’s hoisting
arm, the tighter the crane is fixed to the ceiling and floor.

BACKGROUND ART

[0002] It is often necessary to use a crane to lift and
move loads in buildings, production floors, rooms, and
other such spaces (hereinafter "work room"). It is cus-
tomary to fix such cranes to the work room floor and ceil-
ing by drilling holes in the floor and ceiling and securing
the crane with bolts or screws. When the job performed
in the said work room is temporary and short term and
of a nature that requires the use of a crane, drilling holes
in the work room ceiling and floor obviously poses an
aesthetic problem and sometimes even a safety risk. In
addition, it is unsafe to use cranes that are fixed to the
ceiling and floor by means of a spring, since when heavy
loads are hoisted, the tightening force of the spring may
be insufficient to secure the crane to the work room ceiling
and floor. The present invention offers a good and effec-
tive solution to the abovementioned problems.

DESCRIPTION OF THE DRAWINGS

[0003] The intention of the drawings attached to the
application is not to limit the scope of the invention and
its application.
[0004] The drawings are intended only to illustrate the
invention and they constitute only one of its many possi-
ble implementations.

FIG. 1 depicts the hoisting crane (1) in perspective.
FIG. 2 presents a side-view cross section of the hoist-
ing crane (1).
FIG. 3 depicts the male shaft (2), the bottom bearing
(92), and the bottom shoe (82).
FIG. 4 depicts the female shaft (3).
FIG. 5 depicts the locking shaft (4), the spring (5),
the top bearing (91), and the top shoe (81).
FIGS 6 and 7 depict the upper part of the hoisting
crane (1), without the bearings.
FIG. 8 depicts the hoisting crane (10) in perspective.
FIGS 9 and 10 depict the top part of the hoisting
crane (10).
FIG. 11 depicts the top shoe (81) and the top bearing
(91).
FIG. 12 depicts the bottom shoe (82) and the bottom
bearing (92).

THE INVENTION

[0005] The main objective of the present invention is
to provide a portable and collapsible hoisting crane that
includes an automatic adjustable tightening mechanism
that fixes and secures the crane to the work room floor
and ceiling by means of a spring and a pressure arm.
The said mechanism is designed so that the heavier the
load on the crane, the tighter the crane is fixed to the
floor and ceiling of the work room, Thus, the crane is fixed
and secured to the ceiling and floor with a force that cor-
responds to the weight of the load on the crane at any
given time.
[0006] The hoisting crane (1), subject of the present
invention, is depicted in general in Drawings Nos. 1 and
2, and it comprises a male shaft (2), a female shaft (3),
a locking shaft (4), a tightening spring (5), a hoisting arm
(6), a pressure arm (7), a top shoe (81), a bottom shoe
(82), a top bearing (91), and a bottom bearing (92). The
components of the crane (1) can and should be made of
rigid, strong, and light materials.
[0007] The male shaft (2) is, in general, a long rod
with several holes (21) in its upper end. The bottom (22)
of the male shaft (2) is attached to the bottom bearing
(92), and the bottom bearing (92) is attached to the bot-
tom shoe (82) in a way that enables the male shaft (2)
to rotate around its axis while the bottom shoe (82) re-
mains fixed and does not rotate. Drawing No. 3 depicts
the male shaft (2), which is attached to the bottom bearing
(92), which in turn is attached to the bottom shoe (82).
[0008] The female shaft (3) is, in general, a long, hol-
low rod with a top opening (32) and a bottom opening
(31) through which the male shaft (2) may be inserted
into the female shaft (3). The female shaft (3) has an
internal stopper in its upper part, which may be an internal
protrusion (33), an external support means, which may
be an external protrusion (34), and a locking hole (35) in
its bottom part. Drawing No. 4 depicts the female shaft
(3) with the abovementioned components.
[0009] The locking shaft (4) is a relatively short rod.
The top end (41) of the locking shaft (4) is attached to
the top bearing (91), which in turn is attached to the top
shoe (81) in such a way that enables the locking shaft
(4) to rotate around its axis while the top shoe (81) re-
mains fixed and does not rotate. The bottom end (42) of
the locking shaft (4) is attached to a spring (5), as depicted
in Drawing No. 5.
[0010] The hoisting arm (6) is a long rod and the pres-
sure arm (7) is a relatively short rod, as depicted in the
drawings.
[0011] Assembly of the system (1) components:
The locking shaft (4) is inserted into the female shaft (3)
through the top opening (32) until the spring (5) is stopped
by the internal protrusion stopper (33). Next, the upper
end (23) of the male shaft (2) is inserted into the female
shaft (3) through the bottom opening (31) until the top
shoe (81) is tightly secured against the ceiling and the
bottom shoe (82) is tightly secured against the floor.
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[0012] Downward force is now exerted on the male
shaft and upward force is exerted on the female shaft so
that the spring (5) is sufficiently compressed. A locking
pin is inserted through the locking hole (35) in the female
shaft (3) and into a corresponding hole (21) in the male
shaft (2). The male shaft (2) and female shaft (3) are now
fixed to the floor and ceiling. The upper part of the pres-
sure arm (7) is then attached by means of an axial joint
to the rear part (61) of the hoisting arm (6). The said axial
joint may be any kind of a variety of axial joints, such as
a pin, and so on. Finally, the hoisting arm (6) is positioned
on the external support protrusion (34) on the female
shaft (3) and the crane is ready for use.
[0013] Fixing and tightening of the hoisting crane
(1): When a load is mounted on the hoisting arm (6), a
vertical, downward force acts on the external support pro-
trusion (34) on the female shaft (3) that tightens the bot-
tom shoe (82) to the floor and at the same time a vertical,
upward force act on the pressure arm (7) that causes
tightening of the top shoe (81) to the ceiling. Thus, the
greater the load on the crane, the tighter the crane is
fixed to the work room ceiling and floor. Thanks to the
special structure of the hoisting crane (1), subject of the
present patent application, the more weight there is on
the crane, the tighter the crane is fixed to the work room
ceiling and floor, and obviously, the heavier the load on
the hoisting crane (1), the greater the force required to
secure the crane so as to prevent it from falling over or
tilting sideways. Drawings Nos. 6 and 7 depict the upper
part of the hoisting crane (1).
[0014] According to the above explanation, the locking
shaft (4) is inserted into the upper part of the female shaft
(3). The invention may, however, also be implemented
such that the locking shaft (4) is inserted over the female
shaft (4) in such a way that the spring (5) is stopped by
some external stopper such as an external stopping pro-
trusion. In addition, the bearings (91) (92) may be posi-
tioned in different locations on both the locking shaft (4)
and the male shaft (2), in a way that permits horizontal
rotation of the hoisting arm (6) without rotating the shoes
(81) (82).
[0015] The hoisting crane (1), subject of the present
invention, is relatively light weight, collapsible and port-
able, and can be easily transported in the trunk of a stand-
ard vehicle without taking up much space. It can be as-
semble easily and quickly in the work room wherever it
is needed, without drilling holes in the work room floor or
ceiling, and it can be secured and tightened easily, with
a tightening force that changes according to the load on
the hoisting crane (1) itself.
[0016] The second version of the Hoisting Crane (10)
is described in Figs 8 - 12 and it comprises a male shaft
(2), a female shaft (3), a locking shaft (4), a tightening
spring (5), a hoisting arm (6), a top shoe (81), a bottom
shoe (82), a top bearing (91), and a bottom bearing (92).
The second version of the Hoisting Crane is also includes
a diagonal supportive rod (20) and it does not includes
a pressure arm.

[0017] The top end (201) of the rod 20 is attached to
the hoisting arm (6) and its bottom end (202) is attached
to the bottom bearing (92) and alternatively it can be at-
tached to the bottom end of the male shaft (2). The rod
(20) observed part of the vertical pressure of the hoisting
arm (6) any by that provide more stability to the Hoisting
Crane (10) in general. The rear part (61) of the hoisting
arm (6) is attached by means of an axial joint (30) to the
locking shaft (4). In the second version of the Hoisting
Crane (10) the locking shaft (4) is assembled over the
female shaft (3) until the spring (5) is stopped by the top
end (31) of the female shaft (3). When a load is mounted
on the hoisting arm (6), a vertical upward force acts on
the axial joint 30 and the locking shaft (4) that causes
tightening of the top shoe (81) to the ceiling.
[0018] The locking shaft (4) is also described in FIG.
11, and it may include a vertical rod (44) on which the
spring (5) is assembled, and a stopper (43) which is de-
signed to stop the spring (5) which is tighten upward. The
spring (5) is not active when the Hoisting Crane (10) is
in used, and its main function is when the user fixes and
tightens the hoisting crane. The user pushes the female
shaft (3) upwardly and the male shaft (2) downwardly
until the spring is pressed between the stopper (43) and
the top end of the female shaft (3) and the pressed spring
(5) locks the Hoisting Crane (10) to the floor and the ceil-
ing.
[0019] In use, when a load is mounted on the hoisting
arm (6), a vertical, downward force acts on the diagonal
supportive rod (20) that tightens the bottom shoe (82) to
the floor. At the same time a vertical, upward force act
on the axial joint (30) and the locking shaft (4) that causes
tightening of the top shoe (81) to the ceiling. In use, the
spring (5) is not aimed to function.
[0020] The "bearing" (91) (92) components of both ver-
sions of the hoisting cranes can be replaced by any other
means that serve in same function, such as a spherical
joint based on principle of s mortar and pestle or any
other kind.

Claims

1. A hoisting crane that is designed to be secured be-
tween a ceiling and a floor that includes an automatic
adjustable tightening mechanism, comprises: male
shaft, a female shaft, a locking shaft, a tightening
spring, a hoisting arm, a diagonal supportive rod, a
top shoe, a bottom shoe, a top bearing, and a bottom
bearing;
wherein the male shaft is a long rod with several
holes; wherein a bottom of said male shaft is at-
tached to the bottom bearing, which in turn is at-
tached to the bottom shoe;
wherein the female shaft is a long hollow rod with a
bottom opening and a top opening; wherein a bottom
part of the female shaft has a locking hole;
wherein said locking shaft includes a vertical rod on
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which the tightening spring is assembled, and a stop-
per which is designed to stop said tightening spring;
wherein the locking shaft is assembled over the fe-
male shaft wherein the tightening spring is located
between a top end of the female shaft and said stop-
per of the locking shaft; wherein an upper end of said
vertical rod is attached to the top bearing, which in
turn is attached to the top shoe;
wherein an upper end of the male shaft is aimed to
be inserted into the female shaft through the bottom
opening of said female shaft until the top shoe is
tightly secured against the ceiling and the bottom
shoe is tightly secured against the floor; wherein a
locking pin is aimed to be inserted through the locking
hole in the female shaft and into a corresponding
hole in the male shaft;
wherein a top end of the diagonal supportive rod is
attached to the hoisting arm and a bottom end of
said diagonal supportive rod is attached to the bot-
tom bearing or to the bottom end of the male shaft;
wherein said hoisting arm is positioned on the top
end of the diagonal supportive rod and wherein a
rear part of said hoisting arm is attached by means
of an axial joint to the locking shaft;
whereby when assembling together said male shaft
and said female shaft and a vertical force applied
upwardly on the female shaft and a vertical force
applied downwardly on the male shaft the tightening
spring is pressed between the stopper of the locking
shaft and a top end of the female shaft and a pressure
of said tightening spring locks the male shaft to the
floor and the female shaft to the ceiling;
whereby when a load is mounted on said hoisting
arm, the diagonal supportive rod observed part of a
vertical pressure of said hoisting arm and whereby
provides more stability to the hoisting crane; where-
by when a load is mounted on said hoisting arm, a
vertical, downward force acts on said diagonal sup-
portive rod that tightens the bottom shoe to the floor
and at the same time a vertical, upward force acts
on the axial joint of the locking shaft that causes tight-
ening of the top shoe to the ceiling; whereby the
greater the load on the hoisting crane, the tighter
said hoisting crane is fixed to the ceiling and floor.
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