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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to elec­
trically actuated parking brake systems for passenger 
vehicles, and, in particular, to an actuator assembly for 
controlling the parking brake function within passenger 
vehicles. 

5 

and at least one second planetary gear. The first plane­
tary gear is rotably engaged with the shaft and with a 
piston and is operatively engaged with a first carrier. The 
second planetary gear is operatively engaged with the 
first stage carrier and with the second carrier. The motor 
is fixably mounted within a bore in the caliper housing. 
[0008] The design of the electrically operated disc 
brakes according to WO 98/10496 and according to EP 
1 321 691 is rather complex. 

BACKGROUND OF THE INVENTION 

[0002] Electric parking brake systems have been pro­
vided in vehicles to allow the application and release of 
the parking brake via electrical signal, eliminating the cur­
rent mechanical connection, i.e. cable and lever. These 
systems typically include an electro-mechanical actuator 
connected to the brake caliper either by a cable, as in 

10 [0009] lt is therefore an object of the present invention 
to provide an efficient, reliable and cost-effective actuator 
design which has advantageous, noise-damping charac­
teristics and may be tuned for audible noise performance. 
[001 O] This is solved with the apparatus of claim 1 and 

the drum in head, or directly attached to the brake caliper. 
The actuator converts electrical power to rotational me­
chanical output powerfor moving the cable or drive screw 
and applying the brakes. 

15 with the method of claim 8. subassembly that can be 
tested before insertion into the housing. The central 
mounting plate may be provided as a sub-frame. Accord­
ingly, the central mounting plate may include an isolator 
having an effective spring constant and damping con-

20 stant, wherein the isolator couples the mounting plate to 
an actuator housing. 

[0003] In addition, audible noise is a significant feature 
differentiating actuators in parking brake systems and 
many other actuation applications. In some applications, 25 

a loud system is desirable to alert an operator that the 
actuator is being cycled. In other applications, a quiet 
system is desirable to keep in-cabin noise to a minimum. 
[0004] There is therefore a need for an efficient, relia-
ble and cost-effective actuator design for a vehicle park- 30 

ing brake system that overcomes the deficiencies of the 
prior art. There is a further need for a method of tuning 
the actuator for audible noise performance. 
[0005] An electromechanical actuatorforan electrical-
ly actuated parking system is for instance known from 35 

WO 89/10496. The electromechanical actuator accord-
ing to WO 89/10496 comprises an actuator housing, a 
motor having a drive shaft and a gear train coupled to 
said drive shaft for driving an output of said actuator. The 
housing of the actuator defines a motor cavity which re- 40 

ceives at least a portion of said motor. The caliper hous-
ing of the electromechanical actuator according to WO 
89/10496 includes an end portion which is integral with 
the remaining portions of the caliper housing so that the 
planetary gear assemblies and pistons are both enclosed 45 

within the bores of the housing. The gear assemblies are 
small enough tobe housed within bores and provide the 
required actuation loads while permitting the utilization 
of an integral caliper housing which is disposed about 
the ends of the gear assemblies in order to receive the 50 

reaction loading or forces effected by the gear assem­
blies when they operate. 
[0006] One draw-back of this electromechanical actu­
ator is that it has poor noise-damping properties due to 
the design of the caliper housing. 55 

[0007] A break caliper with internal motor is also dis­
closed in EP 1 321 691. This brake caliper comprises a 
motor having a shaft, at least one first planetary gear, 

2 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Fora better understanding of the present inven­
tion, together with other objects, features and advantag­
es, reference should be made to the following detailed 
description which should be read in conjunction with the 
following figures wherein like numerals represent like 
parts: 

FIG.1 is a simplified block diagram of an exemplary 
electrically actuated park brake system (EPBA) con­
sistent with the invention; 
FIG. 2 is a simplified block diagram of the internal 
components of the actuator of FIG. 1; 
FIG. 3 is a top perspective view of an exemplary 
EPBA consistent with the invention mounted on a 
brake caliper; 
FIG. 4 is a perspective view of an exemplary actuator 
consistent with the invention with a top housing cover 
removed; 
FIG. 5 is a perspective view of the actuator shown 
in FIG. 3 with the top housing cover installed; 
FIG. 6 is a perspective view of another exemplary 
actuator consistent with the invention with the hous­
ing removed; 
FIG. 7 is an exploded view of an exemplary actuator 
consistent with the invention; 
FIG. 8 is a perspective view of an actuatorconsistent 
with the invention having a worm gear and worm 
wheel for noise reduction benefits; 
FIG. 9 is a block diagram illustrating the benefits of 
isolating a motor in an actuator consistent with the 
present invention; and 
FIG. 1 O is a block diagram illustrating the benefits of 
isolating a motor and a sub-frame within an actuator 
consistent with the present invention. 
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DETAILED DESCRIPTION 

[0012] FIG. 1 is a simplified block diagram of an ex­
emplary electronic parking brake actuator (EPBA) sys­
tem 100 consistent with the present invention. Advanta­
geously, the EPBA may include an actuator 102 that re­
ceives electrical powerfrom a vehicle power source 104, 
e.g„ a vehicle battery. The actuator may convert electri-
cal energy to mechanical energy to drive a variety of de­
vices. In the illustrated exemplary parking brake actuator 
system 100, the actuator 102 may drive a brake caliper 
106 associated, for example, with an emergency brake 
system. 
[0013] These skilled in the art will recognize a variety 
of ways that the actuator 102 may be coupled to a brake 
caliper 106 for applying the brakes. For example, the 
actuator 102 may be coupled to the brake caliper 106 via 
a push-rod for actuating the brake. Similarly, a cam mech­
anism may produce braking action at the brake caliper 

5 

a worm gear, or the like. The drive gear 202 may be 
coupled to a driven gear 204, e.g„ a spur gear, a worm 
wheel, orthe like. The driven gear204 may be in meshing 
engagement with a single or multiple stage planetary 
gear set 206. The output shaft 208 may then provide one 
mechanical outputthrough an associated outputport. Ad­
vantageously, the geartrain may have an overall efficien­
cy in the range of 60% and greater. However, lower ef­
ficiency gear trains may also be suitable for various ap-

10 plications. 
[0017] 1 n the embodiment of the actuator 102 shown 
in FIG. 2, the drive gear202, may be coupledtothe driven 
gear 204 via a drive belt 203, for example a toothed drive 
belt such as a synchronous timing belt. Accordingly, the 

15 drive gear 202 may be a drive pulley, and similarly the 
driven gear 204 may be a driven pulley. The driven pulley 
204 may be in meshing engagement with the single or 
multiple stage planetary gear set 206. The output shaft 

106 in response to the rotational output of the actuator 20 

102. Alternatively, the actuator 102 may be adapted to 
provide a linear output that may be coupled to the brake 
caliper 106. 

208 may then provide one mechanical output through 
the associated output port. However, the drive gear 202 
may alternatively be in meshing engagement with the 
driven gear 204. 
[0018] An electrical energy source (not shown), e.g. 
the vehicle battery, may be connected to the actuator [0014] In the illustrated embodiment of FIG. 3, the ac­

tuator 102 may be mounted directly to a brake caliper 
106. These having skill in the art, however, will recognize 
that the actuator 102 may be mounted to any suitable 
portion of a vehicle, including frame, body, and trim com­
ponents. lt will be understood that depending upon the 
particular mounting location and techniques, i.e. hard 
mounted versus soft mounting through an elastic mem­
ber, operation of the actuator may cause a variety of au­
dible noises. As later detailed herein, an actuator con­
sistent with the present invention may be configured for 
tailoring the audible noise of the actuator to a desired 
level. 
[0015] The emergency brake caliper 106 may thus be 
selectively engaged from, e.g„ a vehicle cockpit by a 
vehicle driver. The emergency brake may be engaged 
by the manual operation of a switch, in a similar manner 
as the manual engagement of a hand brake or pedal 
operated emergency brake. The system 100 of the 
present invention may also be engaged in response to 
inputs from various sensors. For example, a sensor may 
be provided on an automatic transmission to engage the 
emergency brake when the "park" position is selected. 
Consistent with another embodiment, a sensor may be 
provided to detect motion of the vehicle when the engine 
is turned off. The emergency brake system may be con­
figured to actuate the brake caliper 106 if rolling motion 
of the vehicle is detected while the engine is turned off. 
[0016] Turning to FIG. 2, a simplified block diagram of 
the internal components of an actuator 102 consistent 
with the present invention is illustrated. These compo­
nents include a motor 200 (or a plurality of motors) for 
converting electrical energy from the power source to 
mechanical energy. The output shaft of the motor 200 
may be coupled to a drive gear 202, e.g„ a pinion gear, 

25 102 along with other control inputs, via connector pins in 
an integral connector assembly, which may be formed 
on a cover portion of the actuator housing. The connector 
pins may provide electrical confections to a PCB, which 
may include motor control and position sensing electron-

30 ics for driving the motor. A bottom portion of the housing 
may include integral locating features for the actuator 
components as weil as mechanical attachment points for 
securing the actuator to a fixed location. 
[0019] Referring nextto FIGS. 4 through 7, one exem-

35 plary actuator 102 consistent with the present invention 
is illustrated in various views. FIG. 4 is a top-end view of 
the actuator 102. As shown, the actuator 102 may include 
an actuator housing 301 having a top cover 305, shown 
removed in FIG. 4. With the housing top portion, orcover, 

40 305 removed, a drive pulley 302 may be seen coupled 
to a driven pulley 304 via a drive belt 303. The motor and 
planetary gear set, not visible in FIGS. 4 and 5, may be 
contained in housing 301. As shown in FIG. 5, an output 
308 of the actuator 102 may be provided extending from 

45 the bottom-end of the actuator housing 301 adjacent the 
motor. These having skill in the art will appreciate that 
the output 308 may be provided at other locations on the 
housing 301 by utilizing different gear arrangements that 
will be readily understood. 

50 [0020] Turning to FIGS. 6 and 7, the mechanical as­
sembly of the exemplary actuator 102 of FIGS. 4 and 5 
is most clearly shown. Advantageously, the illustrated 
exemplary embodiment 102 provides an actuator output 
in a compact configuration useful in the limited space 

55 available in automotive applications, such as in an elec­
trically actuated parking brake. As previously described, 
the actuator 102 may include a motor 300 mounted to a 
sub-frame 312, e.g. a mid plate. As shown in the preced-

3 
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5 

durability may further be achieved by using a reinforced 
polymeric material, such as glass filled Nylon. Similarly, 
the drive and driven pulley may be formed from a poly-
meric material, including a reinforced polymeric material 
such as glass filled Nylon. 
[0026] The planetary gear set, including the planet 
gears, carriers, and the ring gear may also be formed 
from a variety of different materials, including both poly­
meric materials and metallic materials. Advantageously, 

ing figures, the motor shaft may carry a drive pulley 302, 
disposed on the opposed side of the sub-frame 312 that 
drives a driven pulley 304 via a drive belt 303. In the 
illustrated embodiment, the driven pulley 304 in turn 
drives a double planetary gear set 306. The driven pulley 
304 may drive the planetary gear set 306 via a shaft ex­
tending through the sub-frame 312 and coupled to the a 
gear in meshing engagement with the planetary gear set 
306. Alternatively, the driven pulley 304 may be config­
ured as a compound gear. That is, the driven pulley 304 
may include a pulley portion engaged with the drive belt 
303 and a geared portion that extends through the sub­
frame and is in meshing engagement with the planetary 
gear set 306. 

10 the planetary gear assembly may be formed from powder 
metal, thereby providing strong components. Gear sets 
formed from powder metal may be further strengthened 
by heat treating. 

[0021] As mentioned, the motor 300 and drive train of 
the actuator 102 may be mounted on the sub-frame 312. 
This configuration mayfacilitate assembly ofthe actuator 

[0027] Consistent with one aspect of the invention 
15 herein, it may be desirable to control the audible noise 

ofthe electro-mechanical actuator. Audible noise has be-

102. By mounting the components to the sub-frame 312 
outside of the actuator housing 301 much greater access 

come a significant attribute of electro-mechanically ac­
tuated systems in passenger vehicles. Typically it is de­
sirable to reduce the audible noise in the cabin of a pas­
senger vehicle. One exemplary manner of reducing au­
dible noise consistent with the invention is by gear train 
selection. Referring to FIG. 8, by replacing the motor pin­
ion drive gear and driven gear with a worm gear 202b 
and worm wheel 204b, as illustrated, a significant reduc-

is provided to the components and ease of handling is 20 

improved. Furthermore, once the components have been 
mounted to the sub-frame 312, as shown in FIG. 6, per­
formance of the actuator 102 may be tested prior to final 
assembly. Accordingly, detected problems may be re­
solved at an earlier stage in the assembly process. 25 tion in audible noise can be achieved. 
[0022] With particular reference to FIG. 7, the actuator 
102 may include a housing top portion 305 that may be 
positioned on the actuator housing 301, thereby substan­
tially enclosing the actuator. The top portion 305 may 
include a connectorfitting 307for receiving terminals 313 30 

that are coupled to the motor 300, e.g. for providing power 
to the motor and/or control signals. The connector fitting 

[0028] Another method of reducing audible noise con­
sistent with the invention includes isolation of various 
components and sub-components of an actuator. FIG. 9 
is a block diagram illustrating motor isolation consistent 
with the invention. A motor 900 having a certain mass 
902 and energy, i.e. generating motor inertia 904, may 
be coupled to an isolator, e.g., a pair of isolation bushings 
on either side of the motor. The isolator has an effective 
spring constant 906 and damping constant 908, both of 

307 may be formed as a protruding feature, as illustrated. 
Alternatively, the top portion 305 may merely be formed 
having openings to accept wiring therethrough. 
[0023] The illustrated exemplary actuator 102 also in­
cludes a sub-frame top portion 314 that may be disposed 

35 which may be varied depending on the type of material 
and geometry chosen for the isolator. The isolator thus 
mechanically isolates the motor from the mass of the 
actuator housing 910, thereby reducing air born audible 
noise associated with motor vibration. 

on the sub-frame, or mid-plate, 312 and may cover at 
least a portion of the drive gear 302, driven gear 304 and 
drive belt 303. Various means of securing the sub-frame 40 

top portion 314 to the sub-frame 312 will be understood 
by those having skill in the art. 
[0024] In one exemplary embodiment, the terminals 
313 may be secured to the top portion of the sub-frame 
314, thereby orienting the terminals 313 to be received 45 

in the connector fitting 307 as weil as orienting the ter­
minals 313 tobe coupled to the motor 300. Additionally, 
mounting the terminals to the top portion 314 may allow 
the terminals to better resist push-pull forces. Consistent 
with this embodiment wherein the terminals are secured 50 

to the top portion ofthe sub-frame 314, it may be desirable 
to form the top portion 314 from a polymer material to 
effectively retain and insulate the terminals. 
[0025] Those having skill in the art will appreciate that 
numerous different materials may suitably be used for 55 

the various components of the actuator 102. For exam-
ple, the housing 301 and the top portion 305 may be 
formed from a polymeric material. 1 ncreased strength and 

4 

[0029] Referring back to FIG. 7, the illustrated exem­
plary embodiment includes a motor isolation assembly 
in an actuator 102 consistent with the present invention. 
In the illustrated embodiment, first and second housing 
portions are configured to define a motor isolation cavity. 
A first portion of the cavity is defined by the main housing 
301, and a cover to the cavity is provided by the sub-
frame 312, which may coverthe top ofthe isolation cavity 
when installed in the housing 301. Accordingly, in the 
assembled actuator 102, the motor 300 may be disposed 
in the isolation cavity, which may be separate from the 
remainder of the actuator 102. 
[0030] In addition to receiving the motor in an isolation 
cavity, a first isolation bushing 316 and a second isolation 
busing 318 may be provided at associated ends of the 
motor 300. The isolation bushings 316, 318 and the mat­
ing main housing 301 and sub-frame 312 portions may 
not only isolate the motor 300 in the motor cavity but also 
prevent the transmission of vibrations from the motor 300 
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to the remainder of actuator components, thereby reduc­
ing associated audible noise. Advantageously, the audi­
ble noise may be adjusted by selection of the isolation 
bushing material to provide appropriate spring and damp­
ing constants. 
[0031] In a further embodiment, internal actuator com­
ponents may be housed in a sub-frame. The sub-frame 
may also be isolated from the actuator housing for addi­
tional noise reduction benefits. FIG. 10 is a block diagram 
illustrating an exemplary sub-frame configuration con­
sistent with the invention. Again a motor having a certain 
mass 1002 and energy, i.e. providing motor inertia 1004, 
may be coupled to a motor isolator or isolators, e.g., pair 
of isolation bushing on either side ofthe motor. The motor 
isolator has an effective spring constant 1006 and damp­
ing constant 1008, both of which may be varied depend­
ing on the type of material and geometry chosen for the 
motor isolator. 
[0032] In this instance, the motor is isolated from the 
mass of the sub-frame 1010. The mass of the sub-frame 
may be chosen to minimize transfer of vibration by ad­
justing the volume and material density. In turn, the sub­
frame is coupled to the mass of the outer shell 1016 of 
an actuator consistent with the invention. Similar to the 
motor isolator, the sub-frame isolator or isolators have 
an effective spring constant 1012 and damping constant 
1014 isolating the sub-frame 101 O from the outer shell 
1016 of the actuator. The effective spring constant 1012 
and damping constant 1014 for the sub-frame isolator 
can be tailored by selection of an appropriate material 
and geometry for the isolator. 
[0033] In the exploded view shown in FIG. 7, the ex­
emplary actuator 102 includes both a motor 300 and a 
sub-frame isolation assembly, which includes the sub­
frame lower portion 312 and the sub-frame top portion 
314. Mating of the sub-frame top portion 314 and lower 
312 portions of the sub-frame may at least partially en­
close the actuator drive gear 302, driven gear 304 and 
drive belt 303 components, as weil as isolate the motor 
300 in a separate isolation cavity defined by the housing 
301 and the sub-frame 312. As previously discussed, 
first and second isolation bushings 316, 318 may also 
reduce the transmission of vibrations from the motor 300. 
Again, the bushings 316, 318 may be formed from ma­
terials chosen to provide desired spring and damping 
constants for reducing noise. In addition to the bushings 
316, 318, the motor may also be retained to the sub­
frame 312 by straps 320. As with the bushings, the straps 
320 may be formed from a material chosen to provide a 
desired spring constant and damping constant. 
[0034] The sub-frame may be constructed from a va­
riety of materials to assist with audible noise reduction. 
For instance, the sub-frame top portion 314 may be a 
low-density material, e.g., a plastic, and the sub-frame 
lower portion 312 may be a higher density material, e.g., 
metal such as steel. 
[0035] Consistent with the aspect of a multi-tiered iso­
lation scheme, the motor 300 may be contained in a motor 

isolation cavity defined by the main housing 301. The 
motor isolation cavity may be completed by the sub­
frame 312 disposed overthe opening of the isolation cav­
ity defined by the housing 301. Additionally, the planetary 

5 gear set 306 may also be contained in an isolation cavity 
defined by the main housing 301. Similar to the motor 
isolation scheme, the planetary gear set 306 may be iso­
lated from the sub-frame 312 by a bushing 322. The plan­
etary gear set isolation bushing 322 may be formed from 

10 a material chosen to provide a desired spring constant 
and damping constant. 
[0036] A main portion 301 and a top portion 305 of the 
actuator housing mate to enclose the sub-frame 312. In 
the embodiment, the sub-frame top portion 314 is isolat-

15 ed from the actuator housing top portion 305 by an iso­
lator 326. In addition, the sub-frame lower portion 312 is 
isolatedfrom the main housing portion 301 ofthe actuator 
by a plurality of isolators. The isolators may include cen­
tral openings for accepting associated protrusions on the 

20 sub-frame lower portion 312 which extend into corre­
sponding openings in the main housing portion 301 of 
the actuator. The isolators or grommets may, for exam­
ple, be elastomeric for achieving a desired spring and 
damping constant. 

25 [0037] The motor may thus be isolated from the sub­
frame by bushings, and all actuator components, includ­
ing the motor, may be isolated from the outer actuator 
housing by the sub-frame, which may be isolated from 
the outer actuator housing by isolators. Advantageously, 

30 when the actuator housing is affixed to another system, 
such as a brake caliper orvehicle body, the actuator com­
ponents are mechanically isolated in the sub-frame. This 
provides a benefit to vehicle manufacturers as mechan­
ical vibration transmission to the mating assembly is min-

35 imized. Also, adjustment of the spring and damping con­
stants associated with the bushings and isolators, and 
adjustment of the sub-frame and actuator housing ma­
terials, allows for tuning of the audible noise associated 
with the actuator for a particular application. 

40 [0038] In an alternative embodiment, the sub-frame 
may include a housing that at least partially encloses or 
surrounds the motor as weil as at least a portion of the 
gear train. According to such an embodiment, the motor 
may be attached to the sub-frame in an isolated config-

45 uration. Such a configuration may eliminate the need to 
provide isolators or bushings between the motor and the 
housing. The motor may be contained by the sub-frame 
such that it is not necessary to additionally support the 
motor on the housing. This last aspect, however, may 

50 also be achieved be securely associating the motorwith 
a mid-plate type sub-frame, herein the motor is complete­
ly supported on the sub-frame without the sub-frame at 
least partially enclosing the motor. 
[0039] An electronic parking brake actuator including 

55 isolation features consistent with the present invention 
may realize reduced audible noise as compared to an 
actuator not using isolation features. For example, the 
audible noise of an actuator consistent with the present 

5 
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invention may be decreased to at least around 19.9 sones the top portion of the housing. 
[0044] Thus, the embodiments that have been de­
scribed herein are but some of the several which utilize 
this invention and are set forth here by way of illustration 

du ring application of the brake and 21.9 sones du ring the 
release of the brake, as compared to 30.5 sones and 
27.4 sones for a conventional actuator. These observed 
sound levels were recorded by a microphone positioned 
150 mm from the actuator and positioned at a right angle 
thereto. 

5 but not of limitation. 

Claims [0040] While the preceding description has been di­
rected at reducing audible noise orvibration, it should be 
appreciated that rather than simply reducing or eliminat­
ing the audible noise in a vehicle cabin the actuator iso­
lation system herein is actually directed at controlling the 
audible noise. Controlling the audible noise may include 
reducing or eliminating the audible noise in the vehicle 
cabin. Additionally, controlling the audible noise may in­
clude transmitting at least a portion of the audible noise 
from the actuator to the vehicle cabin. For example, in 

10 1. An electromechanical actuator (102) comprising: 

15 

the application as an emergency brake actuator it may 
be desirable for a vehicle operator to hear the actuator 
operating, thereby providing an audible indication that 20 

the emergency brake is being engaged. Accordingly, the 
bushings, isolators, and isolation cavity may be selected 
to pass a desired level or frequency to the vehicle cabin. 
Similarly, controlling the audible noise from the actuator 
may include passing certain frequencies of sound, e.g. 25 

low frequency sound, to the cabin while eliminating other 
frequencies. 
[0041] As discussed above, the use of a sub-frame or 
mid-plate may improve the manufacturability of an actu­
ator. Consistent with the present invention, an actuator 30 

may be manufactured by first greasing and assembling 
a ring gear of a planetary gear set. A bushing for the 
motor may then be pressed into the mid-plate and a 
washer associated with the planetary gear set may be 
pressed into the ring gear. Next, a motor may be assem- 35 

bled to the mid-plate using a retention strap. With the 
motor retained to the mid-plate, a drive pulley may be 
pressed onto the outputshaft ofthe motor. A driven pulley 
and a drive belt may then be loaded onto the assembly, 
and the belt may be fully engaged with the drive pulley 40 

and the driven pulley. 
[0042] At this stage, with the components assembled 
to the mid-plate outside of an actuator housing, electrical 
terminals may be assembled to a top portion of the mid­
plate, for example by ultrasonically welding the terminals 45 

to the top portion of the mid-plate. The top portion of the 
mid-plate may then be joined to the mid-plate and the 

an actuator housing (301 ); 
a motor (300) having a drive shaft; 
a geartrain coupled to said drive shaftfor driving 
an output of said actuator (102), said housing 
(301) defining a motor cavity, receiving at least 
a portion of said motor, 

characterized in that the actuator (301) further 
comprises a sub frame (312), the motor (300) and 
at least a portion of said drive train being mounted 
on said sub frame (312), said sub frame (312) being 
configured to allow mounting of the motor (3) and 
the drive train of the actuator (102) outside the ac­
tuator housing (301 ). 

2. An electromechanical actuator according to claim 1, 
characterized in that said gear train comprises a 
driven gear (204, 304) coupled to a planetary gear 
set (206, 306), andin that at least one of said driven 
gear (204, 304) and said planetary gear set (206, 
306) are mounted on said sub frame (312). 

3. The electromechanical actuator according to claim 
2, characterized in that the actuator housing (301) 
defines a planetary gear set cavity receiving at least 
a portion of said planetary gear set (206, 306) and 
in that the cooperation between said housing (301) 
and said sub frame (312) separates said planetary 
gearset (206, 306) from a remainderof said actuator. 

4. The electromechanical actuator according to claim 
2, characterized in that the actuator housing (301) 
defines a motor cavity receiving at least a portion of 
said motor (300) and in that the cooperation be­
tween said housing (301) and said sub frame (312) 
separates said motor (300) from a remainder of said 
actuator (102). ring gear and the isolators may be loaded onto the mid­

plate and the top portion of the mid-plate. The terminals 
may then be spot welded to the motor. At this point, op­
eration of the actuator may be tested by providing power 

50 5. The electromechanical actuator according to claim 
4, characterized in that it further comprises a first 
motor isolator (318) having a spring constant and a 
damping constant, andin that the isolator (318) is 
disposed between said sub frame (312) and said mo­
tor (300). 

to the motor. 
[0043] The actuator components may next be installed 
in the actuator housing. The main housing and housing 
top portion may be perimeterwelded. lfthe main housing 55 

and/or the top portion of the housing are formed from 
glass filled plastic, e.g., glass filled nylon, weid quality 
may be improved by providing reduced glass content in 

6 

6. The electromechanical actuator according to claim 
5, characterized in that it further comprises a sec-
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ond motor isolator (316) having a spring constant sub frame. 
and a damping constant, and in that said isolator 
(316) is disposed between said motor (300) and said 
housing (301 ). Patentansprüche 

5 

7. The electromechanical actuator according to any of 1. Elektromechanisches Betätigungselement umfas-
the preceding claims, characterized in that itfurther send: 
comprises a sub frame isolator having a spring con-
stant and a damping constant, and in that said iso- ein Betätigungselementgehäuse (301 ), 
lator is disposed between said sub frame (312) and 10 einen Motor (300) mit einer Antriebswelle, 
an actuator housing (301 ). einen mit der Antriebswelle verbundenen Ge-

triebezug zur Betätigung eines Abtriebs des Be-
8. A method of assembling an actuator according to tätigungselements (102), wobei das Gehäuse 

one of the proceeding claims comprising (301) einen Motorraum ausbildet, der wenig-
mounting a motor and a gear train to a sub frame; 15 stens einen Teil des Motors aufnimmt, 
coupling said sub-frame to a portion of an actuator 
housing to at least partially enclose said motor in a dadurch gekennzeichnet, dass 
motor isolation cavity defined by said portion of said das Betätigungselement (301) weiterhin einen Hilfs-
actuator housing and said sub-frame. rahmen (312) umfasst, wobei der Motor (300) und 

20 wenigstens ein Teil des Getriebezugs an dem Hilfs-
9. A method according to claim 8, said method further rahmen (312) befestigt sind, wobei der Hilfsrahmen 

comprising: (312) so ausgebildet ist, dass der Motor (3) und der 
Getriebezug des Betätigungselements (102) außer-

coupling a second sub frame to said sub frame halb des Betätigungselementgehäuses (301) mon-
to enclose at least a portion of said gear train in 25 tiert werden können. 
a cavity by said sub frame and said second sub 
frame. 2. Elektromechanisches Betätigungselement nach An-

spruch 1, dadurch gekennzeichnet, dass 
10. A method according to claim 9, said method further der Getriebezug angetriebene Räder (204, 304) um-

comprising: 30 fasst, welche mit einem Planetengetriebe (206, 306) 
verbunden sind und dass wenigstens eines der an-

coupling a second portion of said actuator hous- getriebenen Räder (204, 304) und das Planenten-
ing to said portion of said actuator housing to getriebe (206, 306) an dem Hilfsrahmen (312) befe-
enclose said sub frame and said second sub stigt sind. 
frame at least partially within said actuator hous- 35 

ing. 3. Elektromechanisches Betätigungselement nach An-
spruch 2, dadurch gekennzeichnet, dass 

11. A method according to claim 8, said method further das Betätigungselementgehäuse (301) einen Plane-
comprising: tengetrieberaum ausbildet, welcher wenigstens ei-

40 nen Teil des Planetengetriebes (206, 306) aufnimmt 
providing at least one motor isolation bushing und dass durch das Zusammenwirken zwischen 
between said portion of said actuator housing dem Gehäuse (301) und dem Hilfsrahmen (312) das 
and said motor. Planetengetriebe (206, 306) von dem Rest des Be-

tätigungselements getrennt ist. 
12. A method according to claim 8, said method further 45 

comprising: 4. Elektromechanisches Betätigungselement nach An-
spruch 2, dadurch gekennzeichnet, dass 

providing a first motor isolation bushing between das Betätigungselementgehäuse (301) einen we-
said portion of said actuator housing and said nigstens einen Teil des Motors (300) aufnehmenden 
motor; and 50 Motorraum ausbildet und dass durch das Zusam-
providing a second motor isolation bushing be- menwirken zwischen dem Gehäuse (301) und dem 
tween said sub frame and said motor. Hilfsrahmen (312) der Motor (300) von dem Rest des 

Betätigungselements (102) getrennt ist. 
13. A method according to claim 8, said method further 

comprising: 55 5. Elektromechanisches Betätigungselement nach An-
spruch 4, dadurch gekennzeichnet, dass 

providing at least one isolation bushing between das Betätigungselement weiterhin eine erste Moto-
said portion of said actuator housing and said risolierung (318) mit einer Elastizitätskonstante und 

7 
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einer Dämpfungskonstante umfasst und dass der 
Isolator (318) zwischen dem Hilfsrahmen (312) und 
dem Motor (300) angeordnet ist. 

6. Elektromechanisches Betätigungselement nach An­
spruch 5, dadurch gekennzeichnet, dass 
das Betätigungselement weiterhin eine zweite Mo­
torisolierung (316) mit einer Elastizitätskonstante 
und einer Dämpfungskonstante umfasst und dass 
der Isolator (316) zwischen dem Motor und dem Ge­
häuse (301) angeordnet ist. 

7. Elektromechanisches Betätigungselement nach ei­
nem der vorstehenden Ansprüche, dadurch ge­
kennzeichnet, dass 
das Betätigungselement weiterhin einen Hilfsrah­
menisolatormit einer Elastizitätskonstante und einer 
Dämpfungskonstante umfasst und dass der Isolator 
zwischen dem Hilfsrahmen (312) und dem Betäti­
gungselementgehäuse (301) angeordnet ist. 

8. Verfahren zum Zusammenbau eines Betätigungs­
elements nach einem der vorstehenden Ansprüche 
umfassend 

Bereitstellen einer ersten Motorisolationsbuch­
se zwischen dem Teil des Betätigungselement­
gehäuses und dem Motor und 
Bereitstellen einer zweiten Motorisolations-

5 buchse zwischen dem Hilfsrahmen und dem 
Motor. 

13. Verfahren nach Anspruch 8 weiterhin umfassend: 

10 Bereitstellen einer ersten lsolationsbuchse zwi­
schen dem Teil des Betätigungselementgehäu­
ses und dem Hilfsrahmen. 

15 Revendications 

1. Actionneur electromecanique (102) comprenant : 

un boTtier d'actionneur (301) ; 
20 

das Befestigen eines Motors und eines Getriebe- 25 

zugs an einem Hilfsrahmen, 

un moteur (300) ayant un arbre d'entralnement; 
un train d'engrenages couple audit arbre d'en­
tralnement pour entralner une sortie dudit ac­
tionneur (102), ledit boTtier (301) definissant une 
cavite de moteur, recevant au moins une partie 
dudit moteur, 

das Verbinden des Hilfsrahmens mit einem Teil ei­
nes Betätigungselementgehäuses, wobei zumin­
dest ein Teil des Motors in einem durch einen Teil 
des Betätigungselementgehäuses und des Hilfsrah- 30 

mens ausgebildeten Motorisolationshohlraum ein­
geschlossen ist. 

caracterise en ce que l'actionneur (301) comprend 
en outre un chässis secondaire (312), le moteur 
(300) et au moins une partie dudit train d'entralne­
ment etant montes sur ledit chässis secondaire 
(312), ledit chässis secondaire (312) etant configure 
pour permettre le montage du moteur (3) et du train 
d'entralnement de l'actionneur (102) a l'exterieur du 
boTtier (301) de l'actionneur. 9. Verfahren nach Anspruch 8 weiterhin umfassend: 

Verbinden eines zweiten Hilfsrahmens mit dem 
Hilfsrahmen, um mindestens einen Teil des Ge­
triebezugs in einem durch den Hilfsrahmen und 
den zweiten Hilfsrahmen ausgebildeten Hohl­
raum einzuschließen. 

10. Verfahren nach Anspruch 9 weiterhin umfassend: 

Verbinden eines zweiten Teils des Betätigungs­
elementgehäuses mit dem Teil des Betäti­
gungselementgehäuses, um den Hilfsrahmen 
und den zweiten Hilfsrahmen zumindest teilwei­
se innerhalb des Betätigungselementgehäuses 
einzuschließen. 

11. Verfahren nach Anspruch 8 weiterhin umfassend: 

Bereitstellen wenigstens einer Motorisolations­
buchse zwischen dem Teil des Betätigungs­
elementgehäuses und dem Motor. 

12. Verfahren nach Anspruch 8 weiterhin umfassend: 

35 

2. Actionneur electromecanique selon la revendication 
1, caracterise en ce que ledit train d'engrenages 
comprend un element d'engrenage mene (204, 304) 
couple a un jeu d'engrenages planetaires (206, 306) 

40 eten cequ'au moins l'un duditelementd'engrenage 
mene (204, 304) et dudit jeu d'engrenages planetai­
res (206, 306) est monte sur ledit chässis secondaire 
(312). 

45 3. Actionneur electromecanique selon la revendication 
2, caracterise en ce que le boltier (301) de l'action­
neur definit une cavite de jeu d'engrenages plane­
taires (206, 306) recevant au moins une partie dudit 
jeu d'engrenages planetaires et en ce que la coo-

50 peration entre ledit boTtier (301) et ledit chässis se­
condaire (312) separe leditjeu d'engrenages plane­
taires (206, 306) du reste dudit actionneur. 

4. Actionneur electromecanique selon la revendication 
55 2, caracterise en ce que le boltier (301) de l'action­

neur definit une cavite de moteur recevant au moins 
une partie dudit moteur (300) et en ce que la coo­
peration entre ledit boTtier (301) et ledit chässis se-

8 
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condaire (312) separe ledit moteur (300) du reste 
dudit actionneur (102). 

5. Actionneur electromecanique selon la revendication 
4, caracterise en ce qu'il comprend en outre un 5 

premier separate ur de moteur (318) ayant une cons-
tante de rappel et une constante d'amortissement et 
en ce que le separateur (318) est dispose entre ledit 
chassis secondaire (312) et ledit moteur (300). 

10 

6. Actionneur electromecanique selon la revendication 
5, caracterise en ce qu'il comprend en outre un 
second separateur de moteur (316) ayant une cons-
tante de rappel et une constante d'amortissement et 
en ce que ledit separateur (316) est dispose entre 15 

ledit moteur (300) et ledit boltier (301 ). 

7. Actionneur electromecanique selon l'une quelcon­
que des revendications precedentes, caracterise 
en ce qu'il comprend en outre un separateur de 20 

chassis secondaire ayant une constante de rappel 
et une constante d'amortissement et en ce que ledit 
separateur est dispose entre ledit chassis secondai-
re (312) et le boltier (301) de l'actionneur. 

25 

8. Procede d'assemblage d'un actionneur selon l'une 
quelconque des revendications precedentes, com­
prenant les etapes consistant a : 

9. 

10. 

11. 

monter un moteur et un train d'engrenages sur 30 

un chassis secondaire ; 
coupler ledit chassis secondaire a une partie du 
boltier de l'actionneur pour entourer au moins 
en partie ledit moteur dans une cavite de sepa­
ration du moteur definie par ladite partie dudit 35 

boltier de l'actionneur et ledit chassis secondai-
re. 

Procede selon la revendication 8, ledit procede com-
prenant en outre le couplage d'un second chassis 40 

secondaire audit chassis secondaire pour entourer 
au moins une partie dudit train d'engrenages dans 
une cavite par ledit chassis secondaire et ledit se-
cond chassis secondaire. 

45 

Procede seien la revendication 9, ledit procede com-
prenant en outre le couplage d'une seconde partie 
dudit boltier de l'actionneur a ladite partie dudit bol-
tier de l'actionneur pour entourer ledit chassis se-
condaire et ledit second chassis secondaire au 50 

moins en partie a l'interieur dudit boltier de l'action-
neur. 

Procede seien la revendication 8, ledit procede com-
prenant en outre la mise en place d'au moins un 55 

manchen de separation du moteur entre ladite partie 
dudit boltier de l'actionneur et ledit moteur. 

9 

12. Procede selon la revendication 8, ledit procede com-
prenant en outre les etapes consistant a : 

disposer un premier manchen de separation du 
moteur entre ladite partie dudit boTtier de l'ac-
tionneur et ledit moteur; et 
disposer un second manchen de separation du 
moteur entre ledit chassis secondaire et ledit 
moteur. 

13. Procede selon la revendication 8, ledit procede com-
prenant en outre la mise en place d'au moins un 
manchen de separation du moteur entre ladite partie 
dudit boltier de l'actionneur et ledit chassis secon-
daire. 
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