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rotatably with the outer ring and capable of angular movement independently
of the rotor output shaft, The invention relates to a power amplifier fea-
which carries one or more pairs of brushes wired to turing electrical
operation and electronic control.  a direct or pulsating current power
source. The prior art embraces hydraulic power amplifi-   5  The invention
will now be described in detail, ers operated by a hydraulic pump which is
by way of example, with the aid of the accompany- switched in for the
purpose of boosting power      ing drawings, in which: available at an
output shaft, for example, as in the  fig 1 is a longitudinal section
through the power case of power assisted steering systems for motor
amplifier; vehicles.                                     10    fig 2 is the
electrical diagram of the power Conventional power amplifiers are
character-      supply circuit serving the power amplifier. ized by low
efficiency and high cost, inasmuch as     With reference first to fig 1,
the power amplifier the need exists for a coupling arrangement be-
consists substantially in a stator 1, and a rotor 2 tween hydraulic pump
and hydraulic motor, or an    mounted internally of the stator. electric
pump.                                15      The rotor 2 is associated with
an output shaft 3 Accordingly, the object of the invention is that  and an
input shaft 4 both of which are journalled to of embodying a power
amplifier featuring consider-  the frame of the amplifier (5 denotes the
output ably higher efficiency than those of the prior art.  shaft bearing)
and will incorporate a conventional The prior art embraces electrically
operated    winding (not illustrated) with one or more sets of power
amplifiers, for example as disclosed in GB-  20  poles, by which a magnetic
field is generated. A-2 161 031, comprising a rotor, an input shaft and   6
denotes a commutator keyed to the output an output shaft, a stator, a
commutator and a brush  shaft 3 and exhibiting a given number of segments
holder.                                            with which brushes 7 are
brought into contact; the The brushes supplying current to the rotor
brushes 7 are mounted on a rotatable annulus 8 winding are fixed in such
embodiments, however,  25  carried in a fixed outer ring 9 associated
rigidly and thus unable to rotate about the winding.       with the frame
of the amplifier, which is denoted The brushes of the rotor winding are
supplied   10. The annulus 8 forms part of an epicyclic train with current
in their turn by further brushes of   of gears 11 set in motion by the
input shaft 4, which the holders are directly and regidly asso-   which
turns in bearings denoted 16. ciated with the input shaft of the power
amplifier.  30  The annulus 8 also carries a projecting arm 17 The brushes
22-23, 36-37 and 41-42 disclosed in    with a magnet 18 fitted to its outer
end, the proxim- GB-A-2 161 031 betray notable drawbacks in terms   ity of
which is sensed by an external transducer 12. of wear and poor precision in
response.               It will be observed from fig 2 that this external
The prior art also embraces moving brush       transducer 12 pilots the
operation of a voltage and holders, but intended for quite different
applica-  35  current regulator 13 in such a way as to increase tions, for
example as in JP-A-5 956 839 which      the intensity of the stator and
rotor fields when one relates to a starter motor designed to generate
has a movement away from the at-rest position. increased torque.
14 and 15 respectively denote the stator and A further object of the power
amplifier accord-  rotor windings; in an alternative embodiment, the ing to
the invention is that it enables a notable  40  stator winding 14 might be
dispensed with and reduction in assembly costs, compared to prior art
replaced by permanent magnets. embodiments  having  comparable  performance
19 and 20 denote two power supply terminals characteristics, since no use
is made of hydraulic  serving the rotor winding; these are each wired to a
components.                                        spiral element 21 by
which angular movement of The stated objects and others besides are re-  45
some [err] is permitted to the brushes 7. alized with an all-electric power
amplifier as dis-   22 denotes a pinion keyed to the output shaft 3 closed,
which comprises a rotor, serving to gen-   at a point adjacent to the
commutator, which con- erate a magnetic field with one or more sets of
stitutes the sun member of the epicyclic gear train poles, associated with
an input shaft, and an output  11. shaft delivering the amplified power; a
stator, incor-  50  Operation of the power amplifier disclosed will
porating a stator winding, designed to generate a  now be described.
magnetic field having the same number of poles as     With a driving torque
applied to the input shaft the rotor field; a commutator, turning as one
with  4, the brushes 7 will rotate in relation to the stator, the rotor and
exhibiting a plurality of conductive  assuming a position in which torque
can be gen- segments insulated one from the other and wired   55  erated
electromagnetically in the rotor, in the self- to the rotor winding,
characterized in that it com-  same direction of rotation as that already
estab- prises a stationary outer ring fashioned from partly  lished; more
exactly, direct or pulsating current insulating  material, and  an annulus,
breasted    generated by way of the transducer 12 and regula- 2   



3                 EP 0 274 361 B1                     4 tor 13 is sent
through the rotor and stator, setting    (8) carries a projecting arm (17)
designed to up a magnetic field and generating torque, where-       trigger
the operation of a transducer (12) which upon the rotor is set in motion,
and a steady state     pilots an adjustment of the current supplied to
established.                                            the winding of the
rotor, and of the stator, if With suitable current generated by the power
5     wound. source, the torque ultimately produced at the out- put shaft 3
will be considerably higher than that   3. Amplifier as in claim  1,
wherein the power applied at the input shaft 4.
source  supplying  the  brushes comprises Accordingly, with the output
shaft 3 set in rota-    means (13) by which to regulate the intensity tion
in this way, output torque available will clearly  10  of current flowing
from the source. be a function of the intensity of current supplied to the
rotor winding, and to the stator, if wound.     4. Amplifier as in claim 1,
wherein the annulus With the driving force removed from the input
(8) meshes with a train of gears (11) set in shaft, rotation of the output
stage is sustained in-    motion by the input shaft (4), the same train of
tially, as a result of the torque generated between   15  gears is also
connected to the output shaft (3), rotor and stator, though the rotor,
brushes and         and the angular movement of the annulus oc- transducer
are then returned to the at-rest position    curs as a result of the
difference in speed by virtue of their independent rotary movement,
between the two shafts created by the trans- obtained with the epicyclic
link between pinion 22      mission ratio of the gears. and annulus 8.
20 The input and output shafts may rotate at the    Revendlcatlons same
speed or at different speeds; also, the stator might be of permanent magnet
type embodiment,       1. Un amplificateur de puissance 4lectrique-4lec- in
which case current would flow through the rotor      tronique caracteris4
en ce fait qu'il comprend: only.
25       un rotor (2) a m~me d'engendrer un champ Similarly, the number of
poles of the rotor and      magndtique a une ou plusieurs paires de p8les
the stator windings might be varied at will, and the    muni d'un arbre
d'entrde (4) et d'un arbre de number of commutator segments selected
accord-          sortie (3) de la puissance amplifi~e; un ester ingly.
(1) muni d'un enroulement statorique a m~me 30      d'engendrer un champ
magnttique ayant le Claims
mgme nombre de p8les que Ie champ magn6- tique rotorique; un collecteur (6)
solidaire du 1. An electrically operated, electronically con-        rotor
et portant une pluralitd de lamelles trolled power amplifier, comprising:
conductrices isoldes entre elles et relides dlec- - a rotor (2), serving to
generate a mag-   35    triquement a l'enroulement rotorique, caract6ri-
netic field with one or more sets of poles,    s6 en ce fait qu'il comprend
un anneau (9) associated with an input shaft (4), and an     exterieur
stationnaire, en materiel partiellement output shaft (3) delivering the
amplified      isolant, et une couronne (8) & l'interieur de power;
l'anneau extdrieur, a mouvement angulaire in- - a stator (1), incorporating
a stator wind-   40  ddpendant de l'arbre de sortie du rotor, qui ing and
designed to generate a magnetic        porte une ou plusieurs pairs de
brosses (7) field having the same number of poles as       relides
4lectriquement a un circuit d'alimenta- the rotor field;
tion a courant continu ou pulsatoirs. - a commutator (6), turning as one
with the rotor, and exhibiting a plurality of con-  45  2. Un amplificateur
comme celui de la revendica- ductive segments insulated one from the
tion 1, caract~ris4 en ce fait que l'anneau other and wired to the rotor
winding,          comprend un bras m6canique (17) qui cause characterized
in that it comprises a sta-      l'intervention d'un capteur (12) qui
influe sur le tionary outer ring (9) fashioned from part-    reglage du
courant d'alimentation de 1'enroule- ly insulating material, and an annulus
(8),  so  ment rotorique, et, 6ventuellement, de l'enrou- breasted
rotatably with the outer ring and     lement statorique. capable of angular
movement indepen- dently of the rotor output shaft, which    3  Un
amplificateur comme celui de la revendica- carries one or more pairs of
brushes (7)       tion 1, caractdrisd en ce fait que le circuit wired to a
direct or pulsating current  55     d'alimentation des brosses comprend des
power source.                                  moyens (13) pour regler
l'intensit6 du courant du circuit meme. 2. Amplifier as in claim 1, wherein
the annulus 3  



3                 EP0274361 B1                        4 tor 13 is sent
through the rotor and stator, setting   (8) carries a projecting arm (17)
designed to up a magnetic field and generating torque, where-      trigger
the operation of a transducer (12) which upon the rotor is set in motion,
and a steady state    pilots an adjustment of the current supplied to
established.                                           the winding of the
rotor, and of the stator, if With suitable current generated by the power
5    wound. source, the torque ultimately produced at the out- put shaft 3
will be considerably higher than that   3. Amplifier as in claim 1, wherein
the power applied at the input shaft 4.                          source
supplying  the  brushes comprises Accordingly, with the output shaft 3 set
in rota-   means (13) by which to regulate the intensity tion in this way,
output torque available will clearly  10  of current flowing from the
source. be a function of the intensity of current supplied to the rotor
winding, and to the stator, if wound.     4. Amplifier as in claim 1,
wherein the annulus With the driving force removed from the input       (8)
meshes with a train of gears (11) set in shaft, rotation of the output
stage is sustained ini-  motion by the input shaft (4), the same train of
tially, as a result of the torque generated between   is  gears is also
connected to the output shaft (3), rotor and stator, though the rotor,
brushes and        and the angular movement of the annulus oc- transducer
are then returned to the at-rest position   curs as a result of the
difference in speed by virtue of their independent rotary movement,
between the two shafts created by the trans- obtained with the epicyclic
link between pinion 22     mission ratio of the gears. and annulus 8.
20 The input and output shafts may rotate at the   Revendlcatlons same
speed or at different speeds; also, the stator might be of permanent magnet
type embodiment,       1. Un amplificateur de puissance dlectrique-6lec- in
which case current would flow through the rotor     tronique caracterise en
ce fait qu'il comprend: only.                                          25
un rotor (2) a m8me d'engendrer un champ Similarly, the number of poles of
the rotor and     magnetique a une ou plusieurs paires de p8les the stator
windings might be varied at will, and the   muni d'un arbre d'entree (4) et
d'un arbre de number of commutator segments selected accord-         sortie
(3) de la puissance amplifiee; un ester ingly.
(1) muni d'un enroulement statorique & m8me 30      d'engendrer un champ
magndtique ayant le Claims
m8me nombre de p8les que le champ magn6- tique rotorique; un collecteur (6)
solidaire du 1. An electrically operated, electronically con-       rotor
et portant une pluralite de lamelles trolled power amplifier, comprising:
conductrices isolees entre elles et reliees alec- - a rotor (2), serving to
generate a mag-   35   triquement a l'enroulement rotonque, caract6ri-
netic field with one or more sets of poles,    se en ce fait qu'il comprend
un anneau (9) associated with an input shaft (4), and an     ext6rieur
stationnaire, en mat6riel partiellement output shaft (3) delivering the
amplified     isolant, et une couronne (8) a l'int6neur de power;
I'anneau extdrieur, A mouvement angulaire in- - a stator (1), incorporating
a stator wind-   40  d6pendant de l'arbre de sortie du rotor, qui ing and
designed to generate a magnetic        porte une ou plusieurs pairs de
brosses (7) field having the same number of poles as       reliees
electriquement a un circuit d'alimenta- the rotor field;
tion a courant continu ou pulsatoirs. - a commutator (6), turning as one
with the rotor, and exhibiting a plurality of con-   45  2. Un
amplificateur comme celui de la revendica- ductive segments insulated one
from the        tion 1, caract6ris6 en ce fait que lanneau other and wired
to the rotor winding,          comprend un bras mecanique (17) qui cause
characterized in that it comprises a sta-      l'intervention d'un capteur
(12) qui influe sur le tionary outer ring (9) fashioned from part-
reglage du courant d'alimentation de l'enroule- ly insulating material, and
an annulus (8),  50  ment rotorique, et, eventuellement, de l'enrou-
breasted rotatably with the outer ring and    lement statorique. capable of
angular movement indepen- dently of the rotor output shaft, which    3. Un
amplificateur comme celui de la revendica- carries one or more pairs of
brushes (7)      tion 1, caracterise en ce fait que le circuit wired to a
direct or pulsating current  55     d'alimentation des brosses comprend des
power source.                                  moyens (13) pour regler
lintensite du courant du circuit m~me. 2. Amplifier as in claim 1, wherein
the annulus 3 
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comme celul de la revendica- tion 1, caracterisd en ce fait que la couronne
N.   (8) s'engage avec un groupe d'engrenages (11) mis en marche par
l'arbre d'entrde (4); le dit groupe d'engrenages, est aussi relie meca-   6
niquement avec l'arbre de sortie (3), et la rotation angulaire de la
couronne set le resultat de la difference de vitesse entre les deux arbres
creee par la vitesse de transmission, du groupe d'engrenages.
10 Patentansprtlche 1. Elektrisch-elektronischer KraftverstArker, da- durch
gekennzeichnet, daB er aus den folgen-  15 den Teilen besteht: elnem Rotor,
der mit einem odor mehreren Paaren von Polen versehen iet und zur Erzeu-
gung eines Magnetfeld dient. Er ist mit einer K~'   Eintrittswelle und
einer Ausgangswelle flr die  20 verstarke Kraft verbunden; einem mit
statori- scher Wicklung zur Erzougung eines Magnet- felds versehenen
Stator, der die gleiche Polen- zahl des laufenden Magnetfeldes besitzt; ei-
nem mit dem  Rotor eintoiligen Kommutator.  25 Der Kommutator ist mit einer
Pluralitat von leitenden, von einander isolierten und elek- trisch mit der
rotorischen Wicklung verbunde- non Segmenten ausgestattet; aus einem Ring,
der aus partiell isolierendem Werkstoff besteht;  30 aus einem Paar Von
BUrsten, die elektrisch an einen mit Gleichstrom odor pulsierendem Strom
gespeisten Versorgungskrels ange- schlossen (verbunden) sind. 35 2.
Kraftverstarker nach dem Patentanspruch 1 da- durch gekennzeichnet, daBi
der Ring einen me- chanischen Arm (17) beinhaltet, der die Einwir- kung des
Sensors (12) varanlalt, welcher auf die Regulierung der Stromzufuhr der
rotori-  40 schen und evtl. statorischen Wicklung einwirkt. 3
KraftvarstArker nach Patentanspruch 1 dadurch gekennzeichnet, daB der
Versorgungskreis der BUrsten Bautoile (13) beinhaltet, die zur Regu-  45
lierung der Stromstirke der Schaltung dienon. 4. Krafiverstarker nach dem
Patentanspruch 1 da- durch gekennzeichnet, daB die Krone (8) in eine Gruppe
Von Zahnr~dem, die von der Ein-  50 trittswelle (4) in Bewegung gesetzt
wird, einra- stet; mit dieser Gruppe von Zahnradern be- steht eine
mechanische Verbindung mit der Austrittswelle und es ist eine
unterschiedliche Rotation der beiden Wellen vorgesehen; go-  ss maI einer
gewissen Ubertragung entsprechend der Zahnradgruppe wird die eckige
Rotation der Krone bestimmt. 4~lll~lC    


