
1.               EP 0 557 056 B1                   2 Description
Figure 1 is a perspective view of a hoist in accordance with one embodiment
of the inven- This invention relates to hoists in which an      tion; built
electric motor is used to cause a chain to      Figure 2 is a perspective
view of the hoist move in the direction of its length so that a load   5
shown in Figure 1 with the three modules which attached to the chain can be
moved (US-A-3 048        make up the hoist shown separated. 723).
Figure 3 is a diagrammatic perspective view of According to the present
invention a hoist com-  the important components of the hoist; prises an
electric motor, a chain for supporting a    Figure 4 is a sectional plan
view showing the load, and a mechanical transmission for converting   10
mechanical transmission; rotation of the motor to movement of the chain in
Figure 5 is a perspective view of a hoist in the direction of its length,
the electric motor is a  accordance with an alternative embodiment of face
plate motor having a stator winding and a rotor  the invention and which
are in separate modules which are releas-       Figure 6 is a perspective
view of the hoist ably secured together such that there is an elec-  15
shown in Figure 5 with the two modules which tromagnetic coupling between
the stator winding       make up the hoist shown separated. and the rotor
when the stator winding is energised.    A hoist for raising loads
comprises a housing 1 This form of construction allows the mechanical
having a loop 2 attached to it by which the hoist components including the
transmission and the ro-  can be suspended from a support (not shown). The
tor of the motor to be assembled in one module  20  hoist includes an
elongate chain having a hook at and for  this to be tested independently of
the    one end by which a load can be raised and lower- module which
contains the stator winding. After    ed. The chain and the hook are not
shown in the these two modules have been assembled and test-    drawings.
ed they are brought together and releasably con-      In the arrangement
shown in Figures 1 to 4 the nected together, by bolts and the like, such
that  25  housing 1 is made up of three parts or modules 3, there is an
electromagnetic coupling between the   4 and 5. These modules are separate
from each stator winding and the rotor when the stator wind-  other as
shown in Figure 2 but they are secured ing is energised. It is a relatively
simple operation  together as shown in Figure 1 by removable bolts to
replace the stator winding if this should become  or the like (not shown)
which pass through bolt necessary.                               .    30
holes 1A. The stator winding is energised to produce a       The electric
motor employed in the hoist is a rotating magnetic field and this field
causes the  face plate motor and this type of motor comprises rotor to
rotate and the mechanical transmission    a flat stator winding which is
supplied with ener- converts rotation of the  rotor to a motion which
gising current and it produces a revolving magnetic brings about movement
of the chain to raise  and   35  field. A  rotor in the form of a circular
disc is lower a load attached to the chain.   .            arranged
adjacent to, but separated from, the flat Conveniently there is an
electrical control unit  face of the stator and the rotor is caused to
rotate for controlling the energisation of the motor and the  by the
rotating electromagnetic field produced by control unit is located in a
module other than the  the energised stator winding. module which contains
the rotor. It may be located   40  The module 3 comprises a block 6 having
an in a further module which is separate from the     annular stator
winding 7 embedded in a recess in modules which contain the rotor and the
stator     one of its flat faces. The other outer faces of the winding and
which is releasably secured thereto.   block are provided with cooling fins
8. Alternatively it may be included in the module         The module 4
contains the rotor 9 and the which includes the stator winding.
45  mechanical transmission by which rotation of the Conveniently  the
rotor is biased into a braking  rotor is used to displace the chain to
raise and position when the stator winding is not energised.  lower the
load. This serves as a fail-safe device in that the rotor    Referring to
Figures 3 and 4, the rotor 9 is in cannot be rotated and the chain  moved
in the      the form of a disc and when the modules 3 and 4 direction of
its length when the stator winding is not  5o  are secured together as
shown in Figure 1, the disc energised. Energisation of the stator winding
brings  is parallel to the flat face of the stator winding 7 about an axial
displacement of the rotor out of the  with an air gap between them. braking
position, prior to rotation of the rotor.      The rotor disc is mounted at
one end of a shaft In order that the invention may be more readily  11
which is supported in bearings in the housing of understood, it will now be
described,  by  way of  55   module 4. The shaft 11 extends coaxially
through a example only, with reference to the accompanying   sprocket 12
rotatably mounted in bearings 13 in drawings, in which:-
the housing 4. The end of the shaft 11 away from the rotor 9 extends into a
cup 14 and a spring 15 2 



3                 EP 0 557 056 B1                     4 acts between the
cup and a collar 16 on the shaft   circuit for controlling the energisation
of the stator in order to bias the shaft in its axial direction.  winding.
Wiring connections between the stator On the side of the disc 9 which is
away from    winding and the control box extend through a chan- the stator
there is an annular friction pad 17 and  nel in a part 32 of the housing.
when the motor stator winding is not energised the   5  The other module 40
contains the rotor and the spring 15 biasses the shaft so that the friction
pad  mechanical transmission and the module 40 has a 17 engages with a
brake surface mounted on the     housing with a cut-away portion 41 which
receives module 4 to prevent the shaft from rotating.       the control box
31 of the module 30 when the two The chain passes around the sprocket 12 so
modules are secured together. that the links on the chain engage with the
sprocket  10 whereby rotation of the sprocket displaces the      Claims
chain in the direction of its length. The mechanical transmission between
the shaft   1. A hoist comprising 11 and the sprocket 12 includes an
intermediate            an electric motor; shaft 18 rotatably mounted in
the housing of the   15      a chain for supporting a load and a me- module
4 with its longitudinal axis parallel to that of  chanical transmission for
converting rotation of the shaft 11.
the motor to movement of the chain in the A first stage reduction gearing
comprises gears     direction of its length; 19, 20 mounted on the shaft 11
and the intermedi-          characterised in that the electric motor is a
ate shaft 18 respectively. This gearing has to allow   20  face plate motor
having a stator winding (7, 37) for the axial movement of the shaft 11. A
second       and a rotor (9); stage reduction gearing comprises further
gears           the stator winding and the rotor are in 21, 22 mounted on
the intermediate shaft and           separate modules (4,3) which are
releasably connected to the sprocket 12 respectively.             secured
together such that there is an elec- The module 5 contains a control unit
for ener-  25  tromagnetic coupling between the stator wind- gising the
motor. The control unit is connected to     ing and the rotor when the
stator winding is the windings of the stator through a duct 1B ex-
energised. tending through the module 4. After all the modules have been
assembled       2. A hoist as claimed in claim 1, characterised in and
tested the modules are brought together and   30   that the stator winding
(7, 37) is in an end face secured by bolts. The connection between the
of a housing of a first module (3, 30); modules 3 and 4 is such that the
rotator disc 9 is        the rotor (9) is rotatably mounted in a parallel
to, and spaced from, the face  of the stator  housing of a second module
(4, 40) and in- by an air gap. The rotor cannot be rotated because
cludes a disc located in an end face of the the friction pad is biassed
into engagement with  35   housing; the housing of the module. When the
stator wind-          the disc and the stator winding being ar- ing is
energised, a magnetic field is developed        ranged in parallel spaced
apart relation when which causes sufficient attraction of the disc to-
the two modules (3, 30; 4, 40) are secured wards the stator to disconnect
the friction pad from   together. the module. The rotor is then caused to
rotate by   40 the action of the rotating magnetic field set up by  3. A.
hoist as claimed in claim 1 or 2, charac- the energised state of the
winding. The rotation of    terised in that the rotor is biassed into a
brak- the rotor rotates the shaft 11 which through the       ing position
when the stator winding is not mechanical transmission rotates the sprocket
12        energised. causing the chain to be moved in the direction of  45
its length and this enables a load connected to the  4. A hoist as claimed
in claim 3, characterised in chain to be raised and lowered.      .
that the rotor is axially displaceable between a When the stator is
de-energised, the rotor disc     position in which it is braked when the
stator moves axially away from the stator winding and         winding is
not energised and a position in this engages the friction pad with the
housing thus   5o  which it is not braked when the stator winding serving
to brake the movement of the rotor and,        is energised. hence, the
chain is held without further movement. The embodiment of the invention
shown in        5. A hoist as claimed in claim 4 characterised in Figures 5
and 6 has two modules which are releas-      that the rotor disc carries an
annular brake pad ably secured together. The module 30 comprises a   55
(17). block having the annular stator winding 37 embed- 



ded in one of its faces and spaced from the block   6. A hoist as claimed
in any preceding claim there is a control box 31 containing the control
characterised in that the mechanical transmis- 3    3               ' EP 0
557 056 B1                    4 acts between the cup and a collar 16 on the
shaft  circuit for controlling the energisation of the stator in order to
bias the shaft in its axial direction.  winding. Wiring connections between
the stator On the side of the disc 9 which is away from    winding and the
control box extend through a chan- the stator there is an annular friction
pad 17 and  nel in a part 32 of the housing. when the motor stator winding
is not energised the   5  The other module 40 contains the rotor and the
spring 15 biasses the shaft so that the friction pad  mechanical
transmission and the module 40 has a 17 engages with a brake surface
mounted on the     housing with a cut-away portion 41 which receives module
4 to prevent the shaft from rotating.       the control box 31 of the
module 30 when the two The chain passes around the sprocket 12 so
modules are secured together. that the links on the chain engage with the
sprocket  10 whereby rotation of the sprocket  displaces the    Claims
chain in the direction of its length. The mechanical transmission between
the shaft   1. A hoist comprising 11 and the sprocket 12 includes an
intermediate           an electric motor; shaft 18 rotatably mounted in the
housing of the   15     a chain for supporting a load and a me- module 4
with its longitudinal axis parallel to that of  chanical transmission for
converting rotation of the shaft 11.
the motor to movement of the chain in the A first stage reduction gearing
comprises gears     direction of its length; 19, 20 mounted on the shaft 11
and the intermedi-         characterised in that the electric motor is a
ate shaft 18 respectively. This gearing has to allow   20  face plate motor
having a stator winding (7, 37) for the axial movement of the shaft 11. A
second       and a rotor (9); stage reduction gearing comprises further
gears           the stator winding and the rotor are in 21, 22 mounted on
the intermediate, shaft and          separate  modules (4,3) which are
releasably connected to the sprocket 12 respectively.             secured
together such that there is an elec- The module 5 contains a control unit
for ener-  25  tromagnetic coupling between the stator wind- gising the
motor. The control unit is connected to    ing and the rotor when the
stator winding is the windings of the stator through a duct 1B ex-
energised. tending through the module 4. After all the modules have  been
assembled      2. A hoist as claimed in claim 1, characterised in and
tested the modules are brought. together and   30  that the stator winding
(7, 37) is in an end face secured by bolts. The connection between the
of a housing of a first module (3, 30); modules 3 and 4 is such that the
rotator disc 9 is        the rotor (9) is rotatably mounted in a parallel
to, and spaced from, the face  of the stator   housing of a second module
(4, 40) and in- by an air gap. The rotor cannot be rotated because
cludes a disc located in an end face of the the friction pad is biassed
into engagement with  35   housing; the housing of the module. When the
stator wind-          the disc and the stator winding being ar- ing is
energised, a magnetic field is developed        ranged in parallel spaced
apart relation when which causes sufficient attraction of the disc to-
the two modules (3, 30; 4, 40) are secured wards the stator to disconnect
the friction pad from  together. the module. The rotor is then caused to
rotate by   40 the action of the rotating magnetic field set up by  3  A
hoist as claimed in claim 1 or 2, charac- the energised state of the
winding. The rotation of   terised in that the rotor is biassed into a
brak- the rotor rotates the shaft 11 which through the       ing position
when the stator winding is not mechanical transmission rotates the sprocket
12        energised. causing the chain to be moved in the direction of  45
its length and this enables a load connected to the  4. A hoist as claimed
in claim 3, characterised in chain to be raised and lowered.
that the rotor is axially displaceable between a When the stator is
de-energised, the rotor disc     position in which it is braked when the
stator moves axially away from the stator winding and         winding, is
not energised and a position in this engages the friction pad with the
housing thus   so  which it is not braked when the stator winding serving
to brake the movement of the rotor and,       is energised. hence, the
chain is held without further movement. The embodiment of the invention
shown in        5. A hoist as claimed in claim 4 characterised in 



Figures 5 and 6 has two modules which are releas-     that the rotor disc
carries an annular brake pad ably secured together. The module 30 comprises
a   55  (17). block having the annular stator winding 37 embed- ded in one
of its faces and spaced from the block  6. A hoist as claimed in any
preceding claim there is a control box 31 containing the control
characterised in that the mechanical transmis- 3    5
'EP0557056B1                        6 sion includes a shaft (11) in driving
relation     der er bei Erregung der Standerwicklung nicht with the rotor,
said shaft extending coaxially     gebremst ist, axial verschieblich ist.
through a sprocket 12 for the chain and being connected by way of gearing
and an inter-       5. Hebezeug riach Anspruch 4, dadurch gekenn- mediate
shaft (18) with the sprocket.      5       zeichnet, daB die Lfiuferscheibe
ein ringf6rmi- ges Bremspolster (17) tragt. 7. A hoist as claimed in any
preceding claims, characterised in that an electrical control unit  6.
Hebezeug nach einem  vorhergehenden An- for controlling the energisation of
the motor      spruch, dadurch gekennzeichnet, daB das me- forms part of a
module (5) other than the   to     chanische Getriebe eine in
Antriebsverbindung module containing the rotor.                       mit
dem Laufer stehende Welle (11) umfaBt, die sich koaxial durch ein Kettenrad
(12) ftr 8. A hoist as claimed in claim 7, characterised in     die Kette
erstreckt und Ober ein Getriebe und that the electrical control unit Is in
a third     eine Zwischenwelle (18) mit dom  Kettenrad module (5)separate
from and releasably se-  15     verbunden ist. cured to the module (4)
containing the rotor. 7. Hebezeug nach einem  vorhergehenden An-
PatentansprUche                                        spruch, dadurch
gekennzeichnet, daB eine elektrische Steuereinheit zur Steuerung der 1.
Hebezeug mit                               20       Motorerregung Teil
eines anderen Moduls (5) einem elektrischen Motor,
als des Moduls ist, der den Laufer enthalt. einer Kette zum Tragen
einerLast und ei- nem mechanischen Getriebe zur Umwandlung       8.
Hebezeug nach Anspruch 7, dadurch gekenn- der Motordrehung in die Bewegung
der Kette         zeichnet, daB die elektrische Steuereinheit in in
Richtung ihrer LUnge,                  25       einem dritten Modul (5)
angeordnet ist, die von dadurch gekennzeichnet, daB der. elektri-       dem
den Laufer enthaltenden Modul (4) ge- sche Motor ein Planscheibenmotor mit
einer         trennt und mit diesem l6sbar verbunden ist. Stfnderwicklung
(7,37) und einem Lfufer (9) ist, und
Revendications die Standerwicklung und der La.ufer in ge-  30 trennten,
l6sbar zusammengesetzten Moduin      1. palan conprenant:- (4,3) sind, so
daB zwischen der Stgnderwick-           un moteur electrique; lung und dem
Lfufer eine elektromagnetische            une chafine de support de charge
et une Kopplung besteht, wenn die Stfnderwicklung         transmission
m6canique pour transformer la erregt wird.                               35
rotation du-moteur en d6placement lin6aire de Ia chatne sur sa longueur; 2.
Hebezeug nach Anspruch 1, dadurch gekenn-              caracteris6 par le
fait que le moteur elec- zeichnet, daB die Stfnderwicklung (7,37) in
trique est un moteur a rotor a disque et a einer Stirnseite eines Gehauses
eines ersten       stator plat ayant un enroulement de stator (7, Moduls
(3,30) angeordnet ist,              40      37) et un.rotor (9); der Laufer
(9) in einem Gehause eines              l'enroulement de stator et le rotor
sont zweiten Moduls (4,40) drehbar angebracht ist       logos dans des
modules separes (4, 3) assem- und eine in einer Stirnseite des Gehfuses an-
blWs de maniere amovible pour etablir un ac- geordnete Scheibe umfaBt, und
couplement 6lectromagn6tique entre l'enroule- die Scheibe und die
Standerwicklung .pa-  45    ment de stator et le rotor lorsque
l'enroulement .rallel und mit Abstand zueinander angeordnet      du stator
est mis sous tension. sind, wenn die zwei Module (3,30; 4,40) mitein- ander
verbunden sind.                          2. Palan selon la revendication 1,
caract6rise par le fait que l'enroulement de stator (7, 37) est 3. Hebezeug
nach Anspruch 1 oder. 2, dadurch   50      log6 dans une face d'extr6mit6
du carter du 



gekennzeichnet, daB der Laufer durch Vor-          premier module (3, 30);
spannung. in eine Bremslage gedrQckt wird,            le rotor (9) est
mont6 a l'int6rieur du carter wenn die Stfnderwicklung nicht erregt ist.
du. second module (4, 40) et comporte un disque log6 a l'int6rieur d'une
face d'extr6mit6 4. Hebezeug nach Anspruch 3, dadurch gekenn-  55       du
carter; zeichnet, daB der Lfufer zwischen einer Posi-         le disque et
l'enroulement de stator etant tion, in der er bei Nichterregung der
Stander-     am6nag6s parallelement et 6tant espac6s l'un wicklung gebremst
ist, und einer Position, in      par rapport a l'autre lorsque les deux
modules 4    7                  EP0557056B1                          8 (3,
30; 4, 40) sont assembl6s. 3. Palan selon la revendication 1 ou la
revendica- tion 2, caract6ris6 par le fait que le rotor est repousse en
position de freinage lorsque I'en-   5 roulement de stator est hors
tension. 4. Palan selon la revendication 3, caracterise par le fait que le
rotor est deplagable axialement entre une position dans laquelle il est
freine   to lorsque lenroulement de stator n'est pas sous tension et dans
une autre positionr dans laquel- le il n'est pas frein6 lorsque
I'enroulement du stator est sous tension. 15 5. Palan selon la
revendication 4, caracteris6 par le fait que le rotor a disque comporte un
sabot de frein annulaire (17). 6. Palan selon I'une quelconque des
revendica-  20 w       tions qui pr6cbdent caracterise par le fait que la
transmission m6canique comporte un arbre (11) entrain6 directement par le
rotor, cet arbre s'6tendant coaxialement au travers du pignon (12) pour que
la cha-ne puisse etre entra-n6e   25 par un engrenage et un arbre
intermediaire (18) comportant un engrenags. 7. Palan selon l'une quelconque
des revendica- tions pr6c6dentes, caracteris6 par le fait. que   30 l'unite
de commande 6lectrique ppur cpomman- der la mise sous tension du moteur
fait partie du module (5) qui est independant du module contenant le rotor.
35 8. Plan selon la revendication 7, caract6rise par le fait que I'unit6 de
commande 6lectrique est dans un troisibme module (5) independant et
assembl6 de manibre amovible du module (4) contenant le rotor.
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