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DESCRIPTION

[0001] The invention relates to an endless cable winch, comprising a working cable, a driving cable pulley around at least a part
of which the working cable is wrapped, a drive for driving the driving cable pulley, and further comprising an overload detection
device for identifying an overload of the working cable.

[0002] Endless cable winches of this type are widely used for transporting loads or people. Endless cable winches have, for
safety reasons, an overload detection device which responds in the event of a certain exceedance of the rated load in order to

shut off the endless cable winch and/or output a warning signal.

[0003] In the prior art, for an overload detection device, the load acting on the working cable is measured indirectly by means of
a spring-loaded roller, by virtue of the travel of the roller being monitored.

[0004] The disadvantage of this principle is that the load acting on the working cable is influenced by the weight of the hanging-
down strand of the working cable. As a result, the measurement result may deviate to a great extent in particular at relatively
great heights, that is to say in the case of long hanging-down strands, and therefore an overload detection device based on this
can be rather inaccurate.

[0005] EP 0 363 800 A discloses an endless cable winch according to the preamble of claim 1.

[0006] In view of this it is an object of the present invention to provide an endless cable winch which permits a reliable and highly
precise overload detection device in as simple a manner as possible.

[0007] This object is achieved with an endless cable winch according to claim 1, in the case of an endless cable winch of the type
mentioned at the outset, in that the housing is mounted so as to be pivotable about a pivot axis, and in that a sensor for detecting
a pivoting movement of the housing is provided.

[0008] The object of the invention is hereby achieved in its entirety.

[0009] The fact that, according to the invention, a pivoting movement of the housing is monitored by means of a sensor results in
particularly simple and reliable load monitoring for the force exerted on the working cable, which load monitoring is not influenced

by a hanging-down strand of the working cable.

[0010] In a further embodiment of the invention, the housing is pivotably mounted at a first end, and is suspended at a second
end on an elongation element.

[0011] The elongation element may be a spring element, an elongation cable or the like.

[0012] Particularly simple and sensitive adaptation of a certain triggering force at which the sensor responds is permitted in this
way.

[0013] In a further embodiment of the invention, the sensor is in the form of a travel sensor, elongation sensor, contact sensor,
piezo sensor or magnetic sensor.

[0014] All of these sensor types permit adequately accurate and reliable detection of the force acting on the working cable.
[0015] In a further embodiment of the invention, the drive is shut off when the sensor responds.

[0016] In addition or alternatively, a warning signal may be output when the sensor responds.

[0017] In this way, a malfunction is as far as possible eliminated or at least limited in the event of an overload.

[0018] In a further embodiment of the invention, a safety cable is provided with a safety device which has a non-driven cable
pulley, which is rotatably mounted in a housing and around at least a part of which the safety cable is wrapped, and also has an

arresting device which is coupled via a brake to the cable pulley and which blocks, and brakes the safety cable by means of the
brake, at a predetermined speed of the safety cable at least in one direction.
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[0019] The arresting device hereby blocks, and brakes the safety cable by means of the brake, when the predetermined speed
is reached. The result, during the catching of the safety cable by means of the safety device, is relatively gentle braking of the
safety cable with a braking acceleration for example of the order of magnitude of approximately 2 g. This has the result that a low
loading of the safety cable upon the response of the safety device is achieved. Also, the physical and psychological stress on the
personnel located in the person lifting device which is moved by means of the endless cable winch is reduced in this way.

[0020] In a further embodiment of the invention, the arresting device comprises a ratchet wheel which interacts with a pawl
mounted on the housing, in such a way that the pawl latches into the ratchet wheel at a predetermined speed of the safety cable.

[0021] In this way, an arresting device is provided which is highly robust and which is of simple and reliable design.

[0022] Here, in a preferred refinement of the invention, the pawl has a first pawl arm and a second pawl arm, between which the
paw is pivotably mounted on the housing, wherein the paw is preloaded against the ratchet wheel in such a way that the first pawl
arm can move along the ratchet wheel up to a predetermined speed, and latches with its second pawl arm into the ratchet wheel if

the predetermined speed is exceeded in the downward direction of the safety cable.

[0023] In this way, it is possible to ensure reliable blocking of the ratchet wheel by means of the pawl. The predetermined speed
at which the blocking takes place can be finely metered by means of the preload of the pawl.

[0024] In a further embodiment of the invention, the ratchet wheel and the cable pulley are rotatable about a common axs of
rotation, and the ratchet wheel forms a friction brake with the cable pulley.

[0025] A simple and reliable construction is ensured in this way.
[0026] In a further embodiment of the invention, the brake is in the form of a conical brake.

[0027] The design of the brake as a conical brake yields a particularly effective braking action with a relatively small installation
size.

[0028] It is furthermore preferable for the friction brake to comprise a first friction partner composed of a bronze alloy and a
second friction partner composed of a steel alloy.

[0029] Here, the brake preferably has a cone angle of approximately 4° to 10°.
[0030] A particularly expedient configuration of the brake can be attained in this way.

[0031] It is also alternatively possible for a friction lining to be provided on at least one of the friction partners. It is then generally
the case here that a larger cone angle is used, of approximately 10° to 40°, e.g. approximately 30°.

[0032] It has been found that such a design of a friction brake for the application according to the invention yields particularly
expedient configuration parameters which permit in particular a high braking force.

[0033] In a further preferred embodiment of the invention, the ratchet wheel has an external cone which is spring-loaded against
an internal cone of the cable pulley.

[0034] Here, the ratchet wheel may be preloaded against the internal cone of the cable pulley for example by means of a plate
spring, the preload of which is preferably adjustable.

[0035] This measures yield a simple and reliable construction.

[0036] The use of a plate spring makes it possible to impart a very high pressing force, such that high braking forces can be
transmitted.

[0037] In a further embodiment of the invention, at least the working cable or the safety cable are wrapped around the driving
cable pulley or the cable pulley with a wrap angle of less than 300°, preferably of approximately 260° to 280°, particularly
preferably of approximately 270°.

[0038] Whereas it is the case in conventional endless cable winches that the wrap angle is normally 360°, it has been recognized
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according to the invention that a smaller wrap angle may also be adequate. A smaller wrap angle of in particular approximately
270° has space advantages, since it is hereby possible in certain cases to dispense with a diverting roller.

[0039] The predetermined speed for the braking of the safety cable is preferably 20 to 40 metres/minute, preferably 25 to 35
metres/minute, preferably approximately 30 metres/minute.

[0040] In this way, adherence to the triggering speed predefined by the European standard EN 1808 can be ensured.
[0041] In a further embodiment of the invention, the driving cable pulley and the cable pulley are mounted in a common housing.

[0042] In this way, it is possible for both the winch and also the safety device to be of compact construction in a common
housing.

[0043] It would however basically also be conceivable for the safety device to be formed as a separate unit with the arresting
device and the brake.

[0044] In a further embodiment of the invention, the cable pulley has a biasing device for pressing the safety cable against the
cable pulley.

[0045] In a further embodiment of the invention, the driving cable pulley has a biasing device for pressing the working cable
against the driving cable pulley.

[0046] Here, the biasing device may be for example a spring-loaded pressing roller.

[0047] These measures concern additional safety measures which are basically not necessary, but which lead to a further
increase in safety.

[0048] Further features and advantages of the invention will emerge from the following description of preferred exemplary
embodiments with reference to the drawing, in which:

Figure 1
shows a perspective illustration of an endless cable winch according to the invention;
Figure 2
shows a front view of the endless cable winch as per Figure 1;
Figure 3
shows a front view of the endless cable winch as per Figure 2 but without the crossbeam on which the endless cable winch
is accommodated;
Figure 4
shows a section through the endless cable winch as per Figure 1; and
Figure 5
shows a rear view of the endless cable winch as per Figure 1, but after removal of the housing cover of the safety device.

[0049] Figure 1 shows a perspective view of the endless cable winch 10. The endless cable winch 10 comprises a winch 22
which moves a working cable 28 upwards or downwards such that a load located thereon, e.g. lift cage, moves upwards or
downwards on the working cable 28. The winch 22 comprises a drive 24 with a motor and a gearbox, and also comprises a
controller 26.

[0050] In the situation illustrated here, in which people are conveyed, the endless cable winch 10 also comprises a safety device
30 through which a safety cable 16 is guided. If, by contrast, the endless cable winch 10 is used merely for transporting materials,
it is possible to dispense with the safety cable 16 and the safety device 30. The winch 22 and the safety device 30 are
accommodated in a common housing 54.

[0051] The endless cable winch 10 is designed for a certain rated load, for example 600 kg. To avoid overloading, or to avoid
accidents in the event of overloading, the endless cable winch 10 has an overload detection device denoted as a whole by 11.
The overload detection device 11 monitors the force acting on the working cable 28. If the rated load is exceeded, for example by
25%, the overload detection device 11 identifies an overload state. In this case, the drive is immediately stopped and a warning
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signal is output.

[0052] Figures 2 and 3 show the endless cable winch 10 in a front view The endless cable winch 10 is fastened to two beams
21, 23. Only the rear beam 23 is illustrated in Figure 2, whereas Figure 3 shows the front beam 21 which faces toward the viewer.

[0053] For the purpose of monitoring the load acting on the working cable 28, the housing 54 is held at a first end so as to be
pivotable about a pivot axis 12. At the opposite, second end, the housing 54 is held on a spring 14 which is held with one end in a
housing recess 17 and which is fastened with its other end to a beam on which the housing 54 is held. The spring acts on the
housing 54 of the endless cable winch. A sensor 13 is fastened to the housing 54. A holder 15 comprises an adjusting screw 18
by means of which the value for the overload can be finely adjusted. The sensor 13 may for example be in the form of an
electrical contact sensor which closes an electrical circuit when a contact-making end of the spring 14 makes contact. Various
other embodiments of the sensor 13 are conceivable which respond when the housing 54 pivots about the pivot axis 12 by a
certain pivot angle. This sensor could therefore for example also be a travel sensor in the form of a strain gauge or the like.

[0054] When the sensor 13 responds, the housing 54 has pivoted by a certain pivot angle as a result of the force acting on the
working cable. The spring characteristic and the sensor are preferably coordinated with one another such that the sensor 13
responds when 125 % of the rated load of the endless cable winch 10 is reached, that is to say at 750 kg in the case of a rated
load of 600 kg. This corresponds to the EN1808 standard.

[0055] If the sensor 13 responds, the drive is automatically stopped and a warning signal, for example a visual warning signal
and an acoustic warning signal, is output. Furthermore, the overload state may be transmitted electrically to further elements via a
signal line. Since the overload generally occurs when the endless cable winch 10 is at a standstill, the drive cannot start in this
case, and, as a result of the warning signal output, a user will generally immediately recognize the overload, such that he can
correspondingly reduce the load.

[0056] The further construction of the winch 22 and of the safety device 30 can be seen from Figure 4.

[0057] The winch 22 has a driving cable pulley 58 over which the working cable 28 is guided with a wrap angle of approximately
270°. The driving cable pulley 58 has a guide groove 59 in which the working cable 28 runs. A biasing device 56 is also provided
for biasing or pressing the working cable 28 into the guide groove 59. This biasing device involves a pressing roller combined with
a spring. The working cable 28 emerges laterally out of the winch 22, as can be seen from Figure 1, after a wrap angle of
approximately 270°, and can optionally then be diverted downwards by means of a diverting roller.

[0058] Figure 4 also shows the drive 24 which comprises an electric motor and a gearbox. The output shaft 70 of the gearbox
drives the driving cable pulley 58 via a shaft-type pinion (not illustrated).

[0059] As can also be seen from Figure 4, both the driving cable pulley 58 and also the cable pulley 68 are each mounted in the
common housing 54 of the winch 22 and of the safety device 30 by means of two bearings 60, 62, 64, 66.

[0060] The safety device 30 comprises an arresting device 31, the safety device being coupled by means of a brake, denoted as
a whole by numeral 71, to a cable pulley 68 over which the safety cable 16 is guided. If the arresting device 31 arrests the safety
cable 16 when a certain speed is reached, the cable pulley 68 is braked via the brake 71.

[0061] The arresting device 31 comprises a rotatably mounted ratchet wheel 32, which interacts with a pawl 34 which is pivotably
mounted on the housing 54. The ratchet wheel 32 has an external cone 72 which bears against an internal cone 74 of the cable
pulley 68. The ratchet wheel 32 is preloaded against the cable pulley 68 by means of a plate spring 78 which is supported against
a bearing ring 76 on a journal 73 of the cable pulley, such that there is frictional engagement between the external cone 72 of the
ratchet wheel 32 and the internal cone 74 of the cable pulley 68. The preload of the plate spring 78 can be adjusted by means of
a nut 82 which is screwed onto a thread 80 on the journal 73. A biasing device 48, consisting of spring and pressing roller, is also
provided for the cable pulley 68, for pressing the safety cable 16 into the guide groove provided therefor.

[0062] Figure 5 shows in more detail the construction of the arresting device 31 which is part of the safety device 30. The pawl
34 is held so as to be pivotable about a pivot axis 36. The pawl 34 has a first pawl arm 38 and a second pawl arm 40 which
protrude in opposite directions from the pivot axis 36. The pawl 34 is preloaded by a spring 46, which is accommodated on a
holder 44, in such a way that the first pawl arm 38 normally bears against the internal toothing of the ratchet wheel 32. In this
position, the ratchet wheel can be moved both clockwise and also anticlockwise without the pawl leading to blocking against the
ratchet wheel 32.
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[0063] If the ratchet wheel 32 moves anticlockwise as per the illustration in Figure 5, a load accommodated on the endless cable
winch 10, for instance a lift cage, moves downwards. Here, the pawl 34 runs with its first pawl arm 38 on the toothed inner surface
of the ratchet wheel 32. The stress of the spring 46 is now set such that, when the downward speed of the safety cable 16
reaches approximately 30 metres per minute, the interaction of the first pawl arm 38 with the toothed inner surface of the ratchet
wheel 32 causes the pawl 34 to lift from the inner surface of the ratchet wheel 32 and turn over, such that the pawl latches with a
latching lug 42 at the end of the second pawl arm into the inner surface of the ratchet wheel 32, and the ratchet wheel 32 is thus
blocked by means of the pawl 34 mounted in the housing 54. The arresting device 31 is thus arrested and causes the rotatably
mounted ratchet wheel 32 to be fixed at the pawl 34. A response of the arresting device 31 is signalled by the switch 44.

[0064] The function of the safety device 30 is as follows:

[0065] In the normal situation, the non-driven cable pulley 68 runs synchronously with the driving cable pulley 58. The safety
cable 16 thus moves at the same speed as the working cable 28 over the cable pulley 68.

[0066] If, for any reason, the winch 22 fails, either as a result of breakage of the working cable 28 or gearbox failure in the drive
24, which would cause the load accommodated on the endless cable winch 10 to fall downwards, the load moves downwards
initially at an increased speed until the triggering speed of the arresting device 31 is reached. At approximately 30 metres per
minute, the pawl 34 blocks against the ratchet wheel 32, such that the previously rotating cable pulley 68 is now braked by means
of the conical brake 71 until the safety cable 16 finally comes to a standstill.

[0067] By means of a button 45, the pawl 34 can also be moved into its arresting position manually, mechanically, electrically or
in some other way. For this purpose, the button 45 is actuated once in order to pivot the pawl 34. The arresting position is
automatically eliminated again if the safety cable 16 is moved in the upward direction again.
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Patentkrav

1. Endelgst kabelspil, omfattende et arbejdskabel (28), et hus (54), i hvilket
der er monteret en drivkabelrulle (58), omkring mindst en del af hvilken ar-
bejdskablet (28) er viklet, og en drivindretning (24) til at drive drivkabelrullen
(58), og yderligere omfattende en indretning til detektering af overbelastning
(11) til at detektere en overbelastning af arbejdskablet (28), hvor huset (54)
er monteret til at vaere drejeligt omkring en drejesakse (12), og kendetegnet
ved, at en sensor (13) til detektering af en drejebevaegelse af huset (54) er
tilvejebragt.

2. Endelgst kabelspil ifalge krav 1, kendetegnet ved, at huset (54) er monte-
ret drejeligt ved en forste ende, og ophaengt ved en anden ende fra et for-
laengelseselement (14).

3. Endelgst kabelspil ifglge krav 2, kendetegnet ved, at forlaengelsesele-
mentet (14) er i form af et fjederelement.

4. Endelgst kabelspil ifglge et af de foregdende krav, kendetegnet ved, at
sensoren (13) er i form af en vandringssensor, forleengelsessensor, kontakt-
sensor, piezo-sensor, magnetisk sensor eller beveegelsessensor.

5. Endelgst kabelspil ifalge et af de foregdende krav, kendetegnet ved, at
drivindretningen (24) slukkes, nar sensoren (13) reagerer.

6. Endelgst kabelspil ifglge et af de foregéende krav, kendetegnet ved, at
der udsendes et signal, som angiver en overbelastningstilstand, nar senso-
ren (13) reagerer, f.eks. for at udsende et advarselssignal.

7. Endelgst kabelspil ifolge et af de foregdende krav, kendetegnet ved, at
arbejdskablet (28) er viklet omring drivkabelrullen (58) med en omviklingsvin-
kel p4 mindre end 300°, fortrinsvis pa ca. 260 til 280°, isaer foretrukket ca.
270°.

8. Endelgst kabelspil ifalge et af de foregdende krav, kendetegnet ved, at
en sikkerhedsindretning (30) med et sikkerhedskabel (16) er tilvejebragt, hvor
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sikkerhedsindretningen (30) omfatter en ikke-drevet kabelrulle (68), som er
drejeligt monteret i huset (54), og omkring mindst en del af hvilken sikker-
hedskablet (16) er viklet, og yderligere omfatter en blokeringsindretning (31)
som via en bremse (71) er koblet til kabelrullen (68), og som blokerer og
bremser sikkerhedskablet (16) ved hjeelp af bremsen (71), ved en forudbe-
stemt hastighed af sikkerhedskablet (16) i mindst én retning.

9. Endelost kabelspil ifolge krav 8, kendetegnet ved, at blokeringsindretnin-
gen (31) omfatter et skraldehjul (32), som samvirker med en pal (34), der er
monteret pa huset (54) pa en sadan made, at palen (34) griber ind i skralde-
hjulet (32) ved en forudbestem hastighed af sikkerhedskablet (16).

10. Endelgst kabelspil ifolge et af kravene 8 eller 9, kendetegnet ved, at
palen (34) omfatter en farste palarm (38) og en anden palarm (40), hvorimel-
lem palen (34) er drejeligt monteret pa huset (54), hvor palen (34) er for-
spaendt mod skraldehjulet (32) pa en sddan made, at den forste palarm (38)
kan bevaeges sig langs skraldehjulet (32) op til den forudbestemte hastighed,
og griber med sin anden palarm (40) ind i skraldehjulet (32), hvis den forud-
bestemte hastighed overskrides i den nedadgaende retning af sikkerheds-
kablet (16).

11. Endelgst kabelspil ifolge et af kravene 8 til 10, kendetegnet ved, at der
tilvejebringes en sensor (44), som angiver en reaktion af blokeringsindretnin-
gen (31).

12. Endelgst kabelspil ifolge et af kravene 8 til 11, kendetegnet ved, at
bremsen (71) er i form af en konisk bremse.

13. Endelgst kabelspil ifolge et af kravene 8 til 12, kendetegnet ved, at
skraldehjulet (32) omfatter en udvendig konus (72), som er fijederforspaendt
mod en indvendig konus (74) af kabelrullen (68).

14. Endelost kabelspil ifolge et af kravene 8 til 13, kendetegnet ved, at driv-
kabelrullen (58) og kabelrullen (68) monteres i et feelles hus (54).
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15. Endelost kabelspil ifolge et af de foregadende krav, kendetegnet ved, at i
det mindste drivkabelrullen (58) eller kabelrullen (68) omfatter en forspeen-
dingsindretning (56, 48) til forspaending af arbejdskablet (28) eller sikker-
hedskablet (16).
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