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Description
TECHNICAL FIELD

[0001] The present invention relates to a lifting device
including as main components: a rope provided at one
end with a gripping device for gripping an object to be
lifted; a grooved winding drum, to which the other end of
the rope is attached; a motor for rotating the drum to wind
and unwind the rope, so as to lift and lower the object,
respectively; a control unit for the motor; a receiver for
wirelessly receiving control commands and passing them
on to the control unit; and a transmitter used by an op-
erator for wirelessly sending control commands to the
receiver.

[0002] Inthe presentcontext, the termrope is intended
to include not only ropes or lines from natural and/or syn-
thetic fibers but also wire ropes, where the wires are of
metal, usually steel.

BACKGROUND ART

[0003] A lifting device of the kind referred to above is
disclosed in US 6,916,015 B2, for example. Such lifting
devices are used to lift luggage at air ports, for example,
but the invention is not limited to only this field of appli-
cation. Lifting devices for e.g. luggage at air ports are
previously known and facilitate to a large extent the work
in connection with the handling of luggage and are very
appreciated by the personnel. The lifting device includes
a handle with a hook at the bottom, which is connected
to a rope. The rope may be actuated by a winding drum
driven by an electric motor, which is provided at the ceil-
ing, and through influence of the handle auser can control
the hook so it is either lowered or raised. The lifting op-
eration itself is performed by the hook, which is provided
on an ergonomically shaped handle, and which is hooked
in the handle of the suitcase, whereupon a pressure on
an up-button that is provided on the handle activates the
motor, so that the suitcase is lifted. The operator can then
guide the suitcase to the desired position via a conveyer
system, whereupon he gets the suitcase to be lowered
by pressing a down-button on the handle. The whole op-
eration can be performed without any heavy lifts, which
results in a substantial reduction of diseases due to wear,
which in its turn reduces the absence due to illness. The
ergonomically shaped handle may include electric con-
trollers that are provided inside the handle together with
a wireless transmitter for the control of the electric motor
via a wireless receiver and control unit.

[0004] Further, the control unitin the lifting device may
have installed functions (preferably in the form of soft-
ware), which ensure smooth starting motions and stop
motions, respectively, so that possible detrimental jerks
(which can be negative both for the lifting device and the
goods) are eliminated. Such a function also implies a
minimizing of possible risk of damage in connection with
a handle getting loose from a suitcase, for instance. In
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such a situation, the rope could otherwise lash out, which
may result in personal injury.

[0005] To eliminate the risk that the rope will leap off
the winding drum, the rope passes through a rope guide
before arriving at the winding drum. The rope guide con-
sists of a fixed, strong element having a slot, the width
of which is somewhat larger than the diameter of the rope.
The edges of the slot in the rope guide are blunt, so that
the rope will not be damaged.

[0006] Even though the lifting device of US 6,916,015
B2 is very appreciated by the luggage handling person-
nel, it cannot be used in cases where the luggage has to
be lifted so high, that an operator would have to release
his grip around the ergonomically shaped handle. Other
improvements worth aiming at relate to the desirability
of avoiding a detrimental jerk when starting the lifting of
the luggage and also of starting the lifting with low speed
and high torque. Further, when the motor drives a speed-
reducing transmission that has an outgoing shaft, on
which the winding drum is mounted, the outgoing shaft
will be exposed to a high bending moment, which pref-
erably should be reduced.

[0007] US 2007/0205405 A1 discloses a lift actuator
that comprises a take-up pulley that is driven by an ac-
tuator that may be an electric motor. The take-up pulley
is attached directly to a ceiling wall, overhead crane or
other structure. The pulley is encircled by a line or cable
having one end attached to the pulley and the opposite
end free for attachment to a load. Attached to the line is
an end-effector that includes a human interface system.
The actuator operates in response to an electric control-
ler that receives signals from the end effector over a sig-
nal cable.

[0008] JP10 167680 discloses a motor-driven winch
where a radio signal is generated by a transmitter and
received by a receiver and this signal is inputted into a
selector. In addition, an operation indication signal by a
wire pendant device is inputted into the selector via an-
other connection.

[0009] US patent 5865426 discloses a human power
amplifier for vertical maneuvers. The amplifier includes
an end-effector which is grasped by a human operator
and applied to a load. The end-effector is suspended, via
a rope, from a take-up pulley or drum which is driven by
an actuator to lift or lower the load. The end-effector in-
cludes a force sensor which measures the vertical force
imposed on the end-effector by the operator and delivers
a signal to a controller.

DISCLOSURE OF THE INVENTION

[0010] The main object of the present invention is to
provide a lifting device, which can be used in cases where
the luggage or other object has to be lifted so high, that
an operator would have to release his grip around the
handle.

[0011] In the lifting device referred to in the first para-
graph above, this object is achieved in accordance with
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the present invention, in that said rope has a useful min-
imum length that is sufficient to permit lifting the gripping
device out of vertical reach for an average man; and said
transmitter is provided in a remote control that is mechan-
ically unattached to the other components of the lifting
device.

[0012] The rope preferably has a useful minimum
length of at least 2.2 m.

[0013] To facilitate normal operation, the gripping de-
vice preferably includes an operating handle having a
second wireless transmitter for sending control com-
mands to the receiver. Thereby, the operator can choose
to use the one wireless transmitter that for the moment
is bestfor him. This alternative with dual controls provides
increased practical and ergonomic applications of the lift-
ing device.

[0014] As the lifting device in practice usually will be
used in an environmentwhere a plurality of identical lifting
devices may be used in parallel, the wireless transmitter
suitably has a limited range, so as not to interfere with
the wireless transmitters of the other lifting devices.
[0015] Inaddition or alternatively, at least the first wire-
less transmitter and the receiver are paired, but if two
wireless transmitters are used with one receiver, it is rec-
ommendable that all of them are paired.

[0016] The increased rope length in relation to prior art
liting devices may cause some problems that are not
encountered with short rope lengths. E.g. if the increased
length of the rope requires a longer winding drum, it is
recommendable that the winding drum has an extra sup-
port bearing to permit the winding of a rope of increased
length. However, the winding drum may also have an
increased diameter to accommodate the increased
length of the rope.

[0017] Another recommendable solution to the prob-
lem is to arrange the grooved portion of the winding drum
radially outside of and surrounding the output end of the
reduction gearing. Thereby, the total assembly will be
shorter, and the bending moment will be reduced.
[0018] If desired, the winding drum may be frustocon-
ical and have said other end of the rope attached at the
small diameter end of the drum. Hereby, when most of
the rope is unwound from the drum, the lifting will be
slower in the beginning, so it will be easier to avoid a
possible detrimental jerk, simultaneously as the torque
will be higher.

[0019] Another preferred way of avoiding a detrimental
jerk at the start of the lifting operation is to interconnect
aresilient member between said one end of the rope and
said gripping device. The resilient member absorbs a
possible wrench at a start of the lifting operation and pref-
erably is a helical compression spring.

[0020] Still another preferred way of avoiding a detri-
mental jerk at the start of the lifting operation is to use a
motor that is programmed to lift with lower speed and
higher torque during an initial stage of the lifting opera-
tion.

[0021] Itisalso preferredthatthe motoris programmed
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to stop lifting or at least reduce the winding speed of the
drum, if a maximum permissible load is reached. This
reduces the risk of damaging e.g. the rail system for the
liting device in a case where the operator tries to lift a
load of 100 kg but 50 kg is the set maximum permissible
load.

[0022] Theuse ofalongropeinthe lifting device further
makes itrecommendable to provide arope guide for guid-
ing the rope during winding on the drum. The rope guide
preferably includes a generally horizontal arm having two
ends, a vertical rope guiding bore provided at one of the
ends, and an upwardly directed member spaced there-
from in a direction toward the other end for engaging the
groove on the winding drum. The arm extends generally
perpendicularly to a rotary axis of the winding drum and
is mounted to move along the drum on rotation of the
drum, so that the bore at the end of the arm will be located
straight below a point where the rope enters/leaves the
drum. The rope guide reduces the risk of the rope being
improperly wound on the drum, even when the baggage
or other objects to be lifted are located at an oblique angle
to the lifting device.

[0023] Preferably, a first stop member projects from
the arm and is moveable therewith, and a micro switch
is mounted to be actuated by the movement of said first
stop member to stop the motor when the rope during
unwinding reaches a point just ahead of where its end is
attached to the winding drum.

[0024] A press roll may extend along the winding drum
and be biased, e.g. by springs, against the drum at a
position where the rope enters/leaves the drum or slightly
thereabove. The press roll will assist in the proper winding
of the rope on the drum.

[0025] Suitably, a second stop member is positioned
in the groove and dimensioned to lift the rope locally when
the rope during winding reaches the stop member, and
a second micro switch is mounted to stop the motor when
the rope during winding reaches the point where itis lifted
by the second stop member. If desired, the press roll can
be interposed between the rope in the groove and the
micro switch and, thus, be used to transfer the local lifting
of the rope to the second micro switch.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026] In the following, the invention will be described

in more detail with reference to preferred embodiments
and the appended drawings.

Fig. 1 is an exploded perspective view of the main
components of a preferred embodiment of a lift-
ing device in accordance with the invention.

Fig. 2 is aside view of the assembled lifting device of

Fig. 1, except for the gripping device and a re-
mote control, and with the front wall removed
and partly in cross section.
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Fig. 3 s atop view of the lifting device of Fig. 2.

Fig. 4 is an end view of the lifting device of Fig. 2 with
the end wall removed.

Fig. 5 is a longitudinal cross sectional view of a pre-
ferred embodiment of the gripping device used
for gripping the objects to be lifted.

Fig. 6 is a perspective view of the main components
of a preferred embodiment of a rope guide in
accordance with the invention.

Fig. 7 is a perspective view of reduction gearing, sup-
port bearing, and winding drum.

Fig. 8 is a side view of a frustoconical winding drum.

MODE(S) FOR CARRYING OUT THE INVENTION

[0027] Fig. 1 is an exploded perspective view of the
main components of a preferred embodiment of a lifting
device in accordance with the invention, while Fig. 2 is a
side view of the assembled lifting device of Fig. 1, except
for the gripping device and a remote control, and with the
front wall removed and partly in cross section, Fig. 3 is
a top view of the lifting device of Fig. 2, Fig. 4 is an end
view of the lifting device of Fig. 2 with the end wall re-
moved, and Fig. 5 is a longitudinal cross sectional view
of a preferred embodiment of the gripping device used
for gripping the objects to be lifted.

[0028] The shown lifting device includes as main com-
ponents a rope 1 provided at one end with a gripping
device generally designated 10 for gripping an object to
be lifted, a grooved winding drum 2, to which the other
end of the rope 1 is attached, an electric motor 3 for ro-
tating the drum 2 to wind and unwind the rope 1, so as
to lift and lower the object, respectively, a control unit 4
for the motor 3, a receiver 5 for wirelessly receiving con-
trol commands and passing them on to the control unit
4, and a first transmitter 6 used by an operator for wire-
lessly sending control commands to the receiver 5.
[0029] The entirelifting device is suspended in two car-
riages 7, 7’ of bogie type from a rail 8 mounted to the
ceiling or other support structure. If desired, the rail 8
may be suspended from a rail structure and be movable
in a horizontal direction to increase the useful working
area of the lifting device. The carriages carry a frame
structure 9, in which the motor 3, the control unit 4, and
the winding drum 2 are mounted enclosed in a common
housing 20. To reduce the speed of the motor 3 to a
desired speed of the winding drum 2, a reduction gearing
21, preferably a planetary gearing, is provided. The con-
trol unit 4 is mounted on the motor 3, the reduction gear-
ing 21 is mounted on an outgoing shaft of the motor 3,
and the winding drum 2 is mounted on an outgoing shaft
of the reduction gearing 21. The whole assembly is
mounted in a bracket 22, which is fixed to the frame struc-
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ture 9.

[0030] The grippingdevice 10includes amember, usu-
ally a hook 11, for gripping the object to be lifted, but
other types, such as suction cups and electromagnets,
for example, are well known and may be used. Usually
it also includes a handle 12 located at the point where
the hook 11 or the like is attached to the rope, and the
handle has two buttons, viz. an up-button for winding the
rope 1 on the drum 2 so as to lift the object, and a down-
button for unwinding the rope from the drum 2 so as to
lower the lifted object.

[0031] Sometimes, goods have to be lifted or lowered
to higher/lower levels than what is possible if the operator
has to hold the handle 12 to handle and steer the gods
to its intended destination. Goods, which are heavy
and/or bulky or hazardous for other reasons, e.g. glass
and chemicals, are difficult to handle for operators. Also,
there is always some risk that the goods might come
loose from the gripping device, fall down and hit the op-
erator’s feet, for example, and liquid containers might
break and splash their contents over the operator. Fur-
ther, with large goods dimensions, e.g. steel plates, the
arm length of the operator will limit the lifting/lowering
movements.

[0032] Inaccordance withthe presentinvention, to pro-
vide a lifting device, which can be used in cases where
the luggage or other object has to be lifted so high, that
an operator would have to release his grip around the
handle, the rope 1 has a useful minimum length that is
sufficient to permit lifting the gripping device 10 out of
vertical reach for an average man, as a rule the useful
minimum length of the rope is at least 2.2 m, and said
first transmitter is provided in a remote control 6 that is
mechanically unattached to the other components of the
lifting device. The remote control 6 is provided with an
up-button and a down-button for lifting and lowering of a
gripped object, and suitably it is provided with a cord or
strap 6’ so that it can be hung around the wrist or neck
of the operator or attached to his waist belt, for example.
The use of a separate remote control 6 will permit the
operator to stand at more than an arm’s length from the
objectto be lifted and communicate with the lifting device,
which increases the usefulness of the lifting device and
provides a safer working environment. Further, the use
of a long rope 1 and the separate remote control 6 even
makes it possible for an operator to lift an object up to an
upper floor or lower it down to a lower floor.

[0033] Preferably, the handle 12 of the gripping device
is an operating handle having a second wireless trans-
mitter 13 for sending control commands to the receiver
5. Each separate lifting can be operated by means of
anyone of the two wireless transmitters 6 and 13. There-
by, the operator can use the one wireless transmitter that
for the moment is best for him. From an ergonomic al
point of view, the operator he can get a more varying
movement pattern by using this dual control, so as to
minimize the static muscle stress that may arise in the
arm-muscles by intensive use of the operating handle 12
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in lifting and lowering. With the dual control, the operator
can change to the separate remote control 6 and use
both hands to move the baggage or other goods in the
rail system. This alternative with dual controls provides
increased practical and ergonomic applications of the lift-
ing device.

[0034] The wireless system preferably is a Bluetooth®
system, and as the lifting device in practice will be used
in an environment where a plurality of identical lifting de-
vices may be used in parallel, the two wireless transmit-
ters 6 and 13 suitably have a limited range, so as not to
interfere with the wireless transmitters of the other lifting
devices. In addition or alternatively, at least the first wire-
less transmitter 6 and the receiver 5 are paired, but if two
wireless transmitters are used with one receiver, it is rec-
ommendable that all of them are paired. By pairing, they
will be matched to each other, so as to exclude commu-
nication with others. If desired, it is of course possible to
substitute a data transferring cable for the second wire-
less transmitter 13 to transfer up and down commands
from the handle 13 to the control unit 4. As shown in Fig.
2, the receiver 5 may be located within the control unit 4
and have an antenna 23 extending out of the housing
20. Alternatively, the antenna 23 may be located on the
exterior of the housing 20 or even located inside of the
housing.

[0035] In the shown preferred embodiment, the
grooved portion of the winding drum 2, which here is gen-
erally cylindrical, is located radially outside of and sur-
rounds the output end of the reduction gearing 21. When
the reduction gearing is a planetary gearing, the grooved
portion of the drum 2 could also be provided on an exterior
surface of a rotary, drum-shaped cover of the planetary
gearing 21. Thus, the grooved portion of the drum 2 will
be located between the output shaft of the reduction gear-
ing 21 and the bracket 22 holding the entire assembly.
Thereby, the total assembly will be shorter, and the bend-
ing moment caused by the weight of the lifted load will
be reduced.

[0036] Preferably, the winding drum 2 is attached to
the outgoing shaft of the reduction gearing 21 by a free-
wheel, freehub, instant anti-reverse bearing or similar
mechanism that permits the operator to easily pull out
more rope by hand from the winding drum 2 after the grip
on amoved object has been released. In the embodiment
best shown in Fig. 2, an anti-reverse bearing 43 is mount-
ed between two deep grove ball bearings 44 and has an
inner ring that is fixed to the shaft by a key, while all three
outer rings have a tight fit in the winding drum 2. When
a baggage handler has lowered an object, such as a suit-
case, carried by the lifting device of the invention, onto
a baggage cart, for example, he continues pushing the
down-button when detaching the hook 11 from the suit-
case and pulling out more rope 1 while walking to the
next suitcase to be moved from a conveyer, for example.
He moves faster than the lifting device, which will follow
him, and he can attach the hook 11 in the handle of the
next suitcase and start pushing the up-button to lift the
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new suitcase without the lifting device being straight
above him. Consequently, he can work faster. Further,
when the baggage handler pulls out rope manually while
pushing the down-button, there is no risk of the pulling
force in the rope 1 being so low, that the rope portion
wound on the grooved drum 2 might tend to straighten
so much, that parts of the rope 1 might lift from the groove
and get entangled.

[0037] It is not uncommon that an object to be lifted
will be exposed to a detrimental jerk at the start of the
liting operation. When handling suitcases, for example,
a defective handle might get torn loose or break. This
problem may be solved in the manner shown in Fig. 5 by
interconnecting a resilient member 14 between said one
lower end of the rope 1 and said gripping device 10, more
precisely between the end of the rope 1 and the hook 11
or other member for gripping the object to be lifted. As
shown, the resilient member preferably is a helical com-
pression spring 14.

[0038] In the embodiment shown in Fig. 5, the rope 1
extends vertically and coaxially through the entire com-
pression spring 14 and at its lower end it has an enlarged
termination 15. Radially between the rope 1 and the lower
three quarters of the spring, there is an inner protective
tube 16 having a radial flange 17, which rests on the
enlarged termination 15 and supports the lower end of
the spring 14. The hook 11 is fixed to the bottom of the
handle 12, e.g. by screwing and locking by means of a
counter nut, and an outer protective tube 18 encloses
the spring 14 within the handle 12. The lower end of the
outer tube 18 is fixed to the bottom of the handle 12, e.g.
by welding, and at its upper end the tube is closed by a
screw member 19 that compresses the spring 14 to a
desired extent and has a central bore, through which the
rope 1 extends. In the embodiment of Fig. 5, the handle
12 with the hook 11 is resiliently attached to the rope 1.
If desired, this design may be inverted, so that the hook
11 is resiliently attached to the handle 12 that is fixed to
the rope 1.

[0039] At the top of the handle 12, a chamber 24 is
provided for housing the second wireless transmitter 13
as well as a battery, not shown, for powering the trans-
mitter. In case a cable is used for transferring operating
commands from the two buttons, the cable exits the han-
dle through the chamber 24.

[0040] Another way of avoiding a detrimental jerk at
the start of the lifting operation is to program the control
unit 4 to start the motor 3 at low speed and high torque
and then gradually increase the speed along a ramp and
reduce the torque to normal operating values. However,
it is recommendable to use a handle having the jerk ab-
sorbing compression spring 14 also in this case, because
an operator might pull out so much rope from the drum
2 that the rope 1 would not be taught before the ramp
time has passed, and then you would have full winding
speed when the lifting starts. Preferably, the control unit
4 is also programmed to make the motor 3 stop lifting or
at least reduce the winding speed of the drum 2 if a max-
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imum permissible load is reached. Thereby, damage to
the lifting device or the structure from which itis suspend-
ed will be avoided.

[0041] It may occur that an operator connects the grip-
ping device 10 to an object located where the rope will
deviate considerably from an ideal vertical lifting path.
Then, itis recommendable that the lifting device includes
a rope guide for guiding the rope 1 during winding on the
drum 2. The main components of a preferred embodi-
ment of a rope guide 25 in accordance with the present
invention are best shown in Fig. 6, but they are shown
alsoinFigs.2to4. Therope guide 25 includes a generally
horizontal arm 26 having two ends, a vertical bore 27 for
guiding the rope 1 provided at one of the ends, and an
upwardly directed member 28 spaced therefrom in a di-
rection toward the other end for engaging the groove on
the winding drum 2. The arm 26 extends generally per-
pendicularly to a rotary axis of the winding drum 2 and
is mounted to move along the drum 2 on rotation of the
drum 2, so that the bore 27 at the end of the arm 26 will
be located straight below a point where the rope 1 enters/
leaves the drum 2. Both the inlet and the outlet edges of
the bore 27 are rounded to reduce wear of the rope 1.
To make the arm 26 follow a path where the bore 27
always will be located vertically under the point where
the rope 1 enters/leaves the groove on the drum 2, the
arm is guided by two parallel guide members 29, 30 that
also are parallel with the direction of movement of the
entrance/departure point of the rope 1 in the groove upon
rotation of the drum 2. The ends of the two guide mem-
bers 29, 30 are fixed in end members 31, 32 that are
parallel with each other and with the arm 26. In the shown
embodiment, the guide members are round bars 29, 30
extending through corresponding bores in the arm 26.
Preferably, the rope guide 25 also includes a guide plate
33 having a rope guiding slot 34, which is located straight
below a path travelled by the rope guiding bore 27 on
rotation of the drum 2. Also the edges of the slot 34 are
rounded not to cause wear of the rope 1.

[0042] As bestshown in Fig. 2, a first stop member 35
may project from the arm 26 and be movable therewith
during winding and unwinding, so as to actuate a micro
switch 36, best shown in Fig.1, to stop the motor 3 when
the rope 1 during unwinding reaches a point just ahead
of where it is attached to the winding drum 2, i.e. near
one end of the groove on the drum 2.

[0043] As best shown in Figs. 3 and 4, the rope guide
25 further includes a rotary press roll 37 extending along
the grooved portion of the winding drum 2 and biased
against the drum 2 at a position where the rope 1 enters/
leaves the drum 2 or slightly thereabove. The rotary press
roll 37 has a shaft projecting axially from each end of the
roll 37, and the biasing force is suitably provided by two
helical compression springs 38, 39 acting on the ends of
the shaft radially with respect to the rotational axis of the
drum 2. The biasing force of each spring 38, 39 may be
set be tightening or loosening a screw 40, 41 extending
axially through the spring 38, 39. The press roll 37 assists
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in keeping the rope 1 in the groove also in case the rope
portion located below the guiding bore 27 should form
an angle with a vertical line through the bore.

[0044] Further, a second stop member, not shown,
may be positioned in the groove near its other end and
dimensioned to lift the rope 1 locally when the rope 1
during winding reaches the second stop member. The
liting of the rope 1 by the second stop member will also
lift one end of the press roll 37 against the biasing force
from the compression springs 38, 39. Then, a second
micro switch, not shown, may be mounted to stop the
motor 3 when the rope 1 during winding reaches the point
where it is lifted by the second stop member as disclosed
in US-B2 6,916,015, herewith incorporated by reference.
These two micro switches prevent the unintentional wind-
ing or unwinding of too much rope 1.

[0045] Ifdesired,thewindingdrum2 may have an extra
support bearing to permit the winding of a rope 1 of in-
creased length. In the embodiment shown in Fig. 7, the
support bearing 45 is located at the outgoing shaft of the
reduction gearing 21.

[0046] A mechanical solution of acquiring lower lifting
speed in the beginning of a lifting operation is shown in
Fig. 8. Here, the winding drum 42 is frustoconical, and
the rope 1 is attached at the small diameter end of the
drum. Hereby, when most of the rope 1 is unwound from
the drum 42, the lifting will be slower in the beginning, so
it will be easier to avoid a possible detrimental jerk, si-
multaneously as the torque will be higher. Of course, the
teachings above relating to a cylindrical winding drum,
and its cooperation with other components of the lifting
device, can be applied also when a frustoconical winding
drum is used, even though in some case may they may
have to be slightly modified by measures that are obvious
to a skilled art worker.

INDUSTRIAL APPLICABILITY

[0047] The main field of application of the invention is
for baggage handling at airports, where passenger bag-
gage, forexample, weighing 5-80 kg has to be transferred
between conveyers and baggage carts.

Claims
1. Alifting device including as main components:

- arope (1) provided at one end with a gripping
device (10) for gripping an object to be lifted;

- a grooved winding drum (2, 42), to which the
other end of the rope (1) is attached;

- amotor (3) for rotating the drum (2, 42) to wind
and unwind the rope (1), so as to lift and lower
the object, respectively;

- a control unit (4) for the motor (3);

- a receiver (5) for wirelessly receiving control
commands and passing them on to the control
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unit (4); and

- a first transmitter (6) used by an operator for
wirelessly sending control commands to the re-
ceiver (5);

- said rope (1) having a useful minimum length
that is sufficient to permit lifting the gripping de-
vice (10) out of vertical reach for an average
man; characterised in that

- said first transmitter (6) is provided in a remote
control that is mechanically unattached to the
other components of the lifting device; and

- in that said gripping device (10) includes an
operating handle (12) having a second wireless
transmitter (13) for sending control commands
to the receiver (5).

A lifting device as claimed in claim 1, wherein said
rope (1) has a useful minimum length of at least 2.2
m.

A lifting device as claimed in claim 1, wherein said
first and second wireless transmitters (6, 13) have a
limited range, not to interfere with possible other
transmitters.

A lifting device as claimed in any one of claims 1-3,
wherein at least said first wireless transmitter (6) and
said receiver (5) are paired.

A lifting device as claimed in any one of claims 1-4,
wherein said winding drum (2, 42) has an extra sup-
port bearing to permit the winding of a rope (1) of
increased length.

A lifting device as claimed in any one of claims 1-5,
wherein the grooved portion of said winding drum
(2, 42) is located radially outside of and surrounds
the output end of the reduction gearing (21).

A lifting device as claimed in any one of claims 1-6,
wherein said winding drum (42) is frustoconical, and
said other end of the rope (1) is attached at the small
diameter end of the drum (42).

A lifting device as claimed in any one of claims 1-7,
wherein the winding drum (2) is attached to an out-
going shaft of the reduction gearing (21) by a free-
wheel, freehub, instant anti-reverse bearing or sim-
ilar mechanism (43).

Alifting device as claimed in any of claims 1-8, further
comprising a resilient member (14) for avoiding a
detrimental jerk at a start of the lifting operation, said
resilient member (14) being interconnected between
said one end of the rope (1) and said gripping device
(10).

10. A lifting device as claimed in claim 9, wherein said
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11.

12.

13.

14.

15.

16.

17.

resilient member is a helical compression spring
(14).

A lifting device as claimed in any one of claims 1-10,
wherein said control unit (4) is programmed to make
the motor (3) lift with lower speed and higher torque
during an initial stage of the lifting operation.

A lifting device as claimed in any one of claims 1-11,
wherein said control unit (4) is programmed to make
the motor (3) stop lifting or atleast reduce the winding
speed of the drum (2, 42) if a maximum permissible
load is reached.

Alifting device as claimed in any one of claims 1-12,
further comprising a rope guide (25) for guiding said
rope (1) during winding on said drum (2).

A lifting device as claimed in claim 13, wherein said
rope guide (25) includes a generally horizontal arm
(26) having two ends, a vertical bore (27) for guiding
the rope (1) provided at one of the ends, and an
upwardly directed member (28) spaced therefromin
a direction toward the other end for engaging the
groove on the winding drum (2, 42), said arm (26)
extending generally perpendicularly to a rotary axis
of the winding drum (2, 42) and being mounted to
move along the drum (2, 42) on rotation of the drum
(2, 42), so that the bore (27) at the end of the arm
(26) will be located straight below a point where the
rope (1) enters/leaves the drum (2, 42).

A lifting device as claimed in claim 14, further com-
prising a first stop member (35) projecting from the
arm (26) and movable therewith during winding and
unwinding, and a first micro switch (36) mounted to
be actuated by the movement of said first stop mem-
ber (35) to stop the motor (3) when the rope (1) during
unwinding reaches a point just ahead of where its
end is attached to the winding drum (2).

Allifting device as claimed in any one of claims 1-15,
further comprising a press roll (37) extending along
the winding drum (2, 42) and biased againstthe drum
(2, 42) at a position where the rope (1) enters/leaves
the drum (2, 42) or slightly thereabove.

Allifting device as claimed in any one of claims 1-16,
further comprising a second stop member positioned
in the groove and dimensioned to lift the rope (1)
locally when the rope (1) during winding reaches the
second stop member, and a second micro switch
mounted to stop the motor (3) when the rope (1) dur-
ing winding reaches the point where it is lifted by the
second stop member.
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Patentanspriiche

Eine Hebevorrichtung, die als Hauptbestandteile
umfasst:

- ein an einem Ende mit einer Greifvorrichtung
(10) zum Greifen eines zu hebenden Gegen-
stands versehenes Seil (1);

- eine gerillte Seilrolle (2, 42) an der das andere
Ende des Seils (1) befestigt ist;

- einen Motor (3) zum Drehen der Seilrolle (2,
42), um das Seil (1) aufzuwickeln und abzuwik-
keln, beziehungsweise, um den Gegenstand
anzuheben und abzusenken;

- eine Steuereinheit (4) fir den Motor (3);

- einen Empfanger (5) zum drahtlosen Empfan-
gen von Steuerbefehlen und zu deren Weiter-
gabe an die Steuereinheit (4); und

- einen von einem Benutzer fir das drahtlose
Senden von Steuerbefehlen zum Empfanger (5)
verwendeten ersten Sender (6);

- das Seil (1), aufweisend eine nutzbare Min-
destlénge, die ausreichend ist, um ein Anheben
der Greifvorrichtung (10) aus der vertikalen
Reichweite eines durchschnittlich groen Men-
schen zu ermdglichen;

dadurch gekennzeichnet, dass

- der erste Sender (6) in einer Fernsteuerung
bereitgestellt ist, die mechanisch nicht mit den
Ubrigen Bestandteilen der Hebevon-ichtung
verbunden ist; und

- die Greifvorrichtung (10) einen Steuergriff (12)
umfasst, der einen zweiten drahtlosen Sender
(13) zum Senden von Steuerbefehlen zum Emp-
fanger (5) aufweist.

Eine Hebevorrichtung nach Anspruch 1,

dadurch gekennzeichnet, dass

das Seil (1) eine nutzbare Mindestlange von wenig-
stens 2,2m aufweist.

Eine Hebevorrichtung nach Anspruch 1,

dadurch gekennzeichnet, dass

der erste und zweite drahtlose Sender (6, 13) eine
begrenzte Reichweite aufweist, um mogliche weite-
re Sender nicht zu stéren.

Eine Hebevorrichtung nach einem der Anspriiche
1-3,

dadurch gekennzeichnet, dass

wenigstens der erste drahtlose Sender (6) und der
Empféanger (5) aufeinander abgestimmt sind.

Eine Hebevorrichtung nach einem der Anspriiche
1-4,

dadurch gekennzeichnet, dass

die Seilrolle (2, 42) ein zuséatzliches Stltzlager auf-
weist, um das Aufwickeln eines Seils (1) mit erhéhter
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10.

11.

12.

13.

Lénge zu ermoglichen.

Eine Hebevorrichtung nach einem der Anspriiche
1-5,

dadurch gekennzeichnet, dass

der gerillte Bereich der Seilrolle (2, 42) aulRerhalb
der Abtriebsseite des Untersetzungsgetriebes (21)
radial angeordnet ist und diese umschlief3t.

Eine Hebevorrichtung nach einem der Anspriiche
1-6,

dadurch gekennzeichnet, dass

die Seilrolle (42) kegelstumpfférmig ist, und das be-
sagte andere Ende des Seils (1) an dem Ende der
Rolle (42) mit dem kleinen Durchmesser angebracht
ist.

Eine Hebevorrichtung nach einem der Anspriiche
1-7,

dadurch gekennzeichnet, dass

die Seilrolle (2) durch einen Freilauf, eine Freilauf-
nabe, ein unmittelbar riicklaufsperrendes Lager oder
einen ahnlichen Mechanismus (43) an einer vom Un-
tersetzungsgetriebe (21) abgehenden Welle ange-
bracht ist.

Eine Hebevorrichtung nach einem der Anspriiche
1-8,

dadurch gekennzeichnet, dass

ein elastisches Element (14) zum Vermeiden eines
schadlichen Rucks am Anfang des Hebevorgangs
beinhaltet ist, wobei das elastische Element (14) zwi-
schen das eine Ende des Seils (1) und die Greifvor-
richtung (10) zwischengeschaltet ist.

Eine Hebevorrichtung nach Anspruch 9,

dadurch gekennzeichnet, dass

das elastische Element eine Schraubendruckfeder
(14) ist.

Eine Hebevorrichtung nach einem der Anspriiche
1-10,

dadurch gekennzeichnet, dass

die Steuereinheit (4) programmiert ist, den Motor (3)
zu veranlassen wahrend einer Anfangsphase des
Hebevorgangs mit niedrigerer Geschwindigkeit und
héherem Drehmoment anzuheben.

Eine Hebevorrichtung nach einem der Anspriiche
1-11,

dadurch gekennzeichnet, dass

die Steuereinheit (4) programmiert ist, den Motor (3)
zu veranlassen das Anheben einzustellen oder zu-
mindest die Wickelgeschwindigkeit der Seilrolle (2,
42) zu drosseln, wenn eine maximal zulassige Be-
lastung erreicht ist.

Eine Hebevorrichtung nach einem der Anspriiche
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1-12,

dadurch gekennzeichnet, dass

eine Seilfuhrung (25) beinhaltet ist, zum Fihren des
Seils (1) wahrend des Wickelns auf der Seilrolle (2).

Eine Hebevorrichtung nach Anspruch 13,

dadurch gekennzeichnet, dass

die Seilfihrung (25) einen im Wesentlichen horizon-
talen Arm (26) umfasst, welcher zwei Enden, eine
an einem der Enden ausgebildete vertikale Bohrung
(27) zum Fihren des Seils (1) und ein hiervon in
Richtung des anderen Endes beabstandetes auf-
warts gerichtetes Element (28) zum Eingreifen in die
Laufrille der Seilrolle (2, 42), aufweist, wobei der Arm
(26) sich im Wesentlichen senkrecht zu einer Dreh-
achse der Seilrolle (2, 42) erstreckt und derart befe-
stigt ist, dass er sich bei Drehung der Seilrolle (2,
42) entlang der Seilrolle (2, 42) bewegt, so dass die
Bohrung (27) am Ende des Armes (26) immer ge-
radlinig unter einem Punkt angeordnet ist, an dem
das Seil (1) in die Seilrolle (2, 42) einlauft bzw. diese
verlasst.

Eine Hebevorrichtung nach Anspruch 14,

dadurch gekennzeichnet, dass

des Weiteren beinhaltet ist, ein erstes Anschlagele-
ment (35), welches von dem Arm (26) vorsteht und
wahrend des Aufwickelns und Abwickelns damit be-
wegbar ist, und ein erster Mikroschalter (36), derart
befestigt, um durch die Bewegung des ersten An-
schlagelements (35) betatigt zu werden, zum Anhal-
ten des Motors (3) wenn das Seil (1) wahrend des
Abwickelns einen Punkt kurz vor der Stelle erreicht
an dem sein Ende an der Seilrolle (2) befestigt ist.

Eine Hebevorrichtung nach einem der Ansprache
1-15,

dadurch gekennzeichnet, dass

eine Andrickrolle (37) beinhaltet ist, die sich langs
der Seilrolle (2, 42) erstreckt und gegen die Seilrolle
(2, 42), an oder leicht Uber einer Stelle, an der das
Seil (1) in die Seilrolle (2, 42) einlauft bzw. diese
verlasst, unter Vorspannung gesetzt ist.

Eine Hebevorrichtung nach einem der Anspriche
1-16,

dadurch gekennzeichnet, dass

des Weiteren beinhaltet ist, ein zweites Anschlage-
lement, das in der Laufrille angeordnet ist und be-
messen ist, um das Seil (1) lokal anzuheben, wenn
das Seil (1) wahrend des Aufwickelns das zweite
Anschlagelement erreicht, und ein zweiter Mikro-
schalter, befestigt um den Motor (3) anzuhalten,
wenn das Seil (1) wahrend des Aufwickelns die Stel-
le erreicht, an der es durch das zweite Anschlage-
lement angehoben wird.
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Revendications

1.

e

Dispositif de levage contenant comme composants
principaux :

- un cable métallique (1) prévu sur une extrémité
avecundispositif de préhension (10) pour la pré-
hension d’un objet a lever ;

- un tambour d’enroulement rainuré (2, 42),
auquel est fixée l'autre extrémité du cable mé-
tallique (1) ;

- un moteur (3) pour la rotation du tambour (2,
42) pour enrouler et dérouler le cable métallique
(1) de sorte a lever et abaisser I'objet
respectivement ;

- une unité de commande (4) pour le moteur (3) ;
- un récepteur (5) pour la réception sans fil de
commandes de contrble et leur passage sur
I'unité de commande (4) ; et

- un premier transmetteur (6) utilisé par un opé-
rateur pour I'envoi sans fil de commandes de
contrble au récepteur (5) ;

- ledit cable métallique (1) présentant une lon-
gueur utile minimale suffisante pour permettre
le levage du dispositif de préhension (10) hors
d’atteinte verticale pour un homme de taille
moyenne ; caractérisé en ce que

- ledit premier transmetteur (6) est prévu dans
une télécommande qui n’est pas fixée mécani-
quement aux autres composants du dispositif
de levage ; et

- en ce que ledit dispositif de préhension (10)
contient une manette (12) dotée d’'un second
transmetteur sans fil (13) pour I'envoi de com-
mandes de contrble au récepteur (5).

Dispositif de levage selon la revendication 1, dans
lequel ledit cable métallique (1) présente une lon-
gueur utile minimale d’au moins 2,2 m.

Dispositif de levage selon la revendication 1, dans
lequel ledit premier et second transmetteurs sans fil
(6, 13) ontune portée réduite afin de ne pas interférer
avec de possibles autres transmetteurs.

Dispositif de levage selon I'une quelconque des re-
vendications 1 a 3, dans lequel au moins ledit pre-
mier transmetteur sans fil (6) et ledit récepteur (5)
sont appariés.

Dispositif de levage selon I'une quelconque des re-
vendications 1 a 4, dans lequel ledit tambour d’en-
roulement (2, 42) présente un palier-support supplé-
mentaire pour permettre I'enroulement d’un cable
métallique (1) d’'une longueur augmentée.

Dispositif de levage selon I'une quelconque des re-
vendications 1 a 5, dans lequel la partie rainurée
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dudit tambour d’enroulement (2, 42) est située ra-
dialementaI'extérieur et entoure I'extrémité de sortie
du réducteur de vitesse (21).

Dispositif de levage selon I'une quelconque des re-
vendications 1 a 6, dans lequel ledit tambour d’en-
roulement (42) est tronconique, et ladite autre extré-
mité du cable métallique (1) est fixée a I'extrémité
de petit diamétre du tambour (42).

Dispositif de levage selon I'une quelconque des re-
vendications 1 a 7, dans lequel le tambour d’enrou-
lement (2) est fixé a un arbre de sortie du réducteur
de vitesse (21) par une roue libre, un moyeu libre,
un palier d’antirenversement instantané ou un mé-
canisme similaire (43).

Dispositif de levage selon I'une quelconque des re-
vendications 1 a 8, comprenant en outre un élément
élastique (14) pour éviter une saccade défavorable
au début de 'opération de levage, ledit élément élas-
tique (14) étant interconnecté entre ladite une extré-
mité du cable métallique (1) et ledit dispositif de pré-
hension (10).

Dispositif de levage selon la revendication 9, dans
lequel ledit élément élastique est un ressort cylindri-
que de compression (14).

Dispositif de levage selon I'une quelconque des re-
vendications 1 a 10, dans lequel ladite unité de com-
mande (4) est programmée pour que le moteur (3)
réalise le levage a une vitesse plus basse et avec
un couple plus élevé pendant une étape initiale de
I'opération de levage.

Dispositif de levage selon I'une quelconque des re-
vendications 1 a 11, dans lequel ladite unité de com-
mande (4) est programmée pour que le moteur (3)
arréte le levage ou au moins réduise la vitesse d’en-
roulement du tambour (2, 42) si une charge maxi-
male autorisée est atteinte.

Dispositif de levage selon I'une quelconque des re-
vendications 1 a 12, comprenant en outre un guide-
céble (25) pour le guidage dudit cable métallique (1)
pendant I'enroulement sur ledit tambour (2).

Dispositif de levage selon la revendication 13, dans
lequel ledit guide-cable (25) contient un bras géné-
ralement horizontal (26) avec deux extrémités, un
percage vertical (27) pour le guidage du cable mé-
tallique (1) prévu sur I'une des extrémités et un élé-
ment dirigé vers le haut (28) espacé de celle-ci en
direction de I'autre extrémité pour 'engagement de
la rainure sur le tambour d’enroulement (2, 42), ledit
bras (26) s’étendant généralement perpendiculaire-
ment a un axe de rotation du tambour d’enroulement
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(2, 42) et étant monté pour se déplacer le long du
tambour (2, 42) suite a la rotation du tambour (2, 42)
de sorte que le pergage (27) sur I'extrémité du bras
(26) soit situé d’aplomb au-dessous d’un point, au
niveau duquel le cable métallique (1) entre/quitte le
tambour (2, 42).

Dispositif de levage selon la revendication 14, com-
prenant en outre un premier élément d’arrét (35)
saillant du bras (26) et mobile avec celui-ci pendant
I'enroulement et le déroulement, et un premier mi-
crorupteur (36) monté pour étre actionné par le mou-
vement dudit premier élément d’arrét (35) pour ar-
réter le moteur (3) lorsque le cable métallique (1)
pendant le déroulement atteint un point juste en
avant de la ou son extrémité est fixée au tambour
d’enroulement (2).

Dispositif de levage selon I'une quelconque des re-
vendications 1 a 15, comprenant en outre un rouleau
presseur (37) s’étendant le long du tambour d’en-
roulement (2, 42) et incliné contre le tambour (2, 42)
a une position, dans laquelle le cable métallique (1)
entre/quitte le tambour (2,42) oulégérement au-des-
sus de celui-ci.

Dispositif de levage selon 'une quelconque des re-
vendications 1 a 16, comprenant en outre un second
élément d’arrét positionné dans la rainure et dimen-
sionné pour lever le cable métallique (1) localement
lorsque le cable métallique (1) pendant I'enroule-
ment atteint le second élément d’arrét, et un second
microrupteur monté pour arréter le moteur (3) lors-
que le cable métallique (1) pendant I'enroulement
atteint le point au niveau duquel il est levé par le
second élément d’arrét.
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Fig. 3
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Fig. 6
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