wo 20147205217 A1 [N 0O 0O

(43) International Publication Date
24 December 2014 (24.12.2014)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

WIPOIPCT

(10) International Publication Number

WO 2014/205217 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
1

74

31

International Patent Classification:
F16H 35/10 (2006.01) F16D 7/04 (2006.01)
F16H 1/16 (2006.01)

International Application Number:
PCT/US2014/043185

International Filing Date:
19 June 2014 (19.06.2014)

Filing Language: English
Publication Language: English
Priority Data:

61/836,936 19 June 2013 (19.06.2013) US
Applicant: MAGNA  INTERNATIONAL  INC.

[CA/CA]; 337 Magna Drive, Aurora, ON L4G 7K1 (CA).

Inventors; and

Applicants (for US only): MATTHEWS, Martin, R.
[GB/US]; 74 Starr Drive, Troy, MI 48083 (US). POV-
INELLI, Anthony, J. [US/US]; 179 Tillson Street,
Romeo, MI 48065 (US).

Agent: WARN, Philip, R.; Warn Partners, P.C., P.O. Box
70098, Rochester Hills, MI 48307 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(84)

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

of inventorship (Rule 4.17(iv))

Published:

with international search report (Art. 21(3))

(54) Title: SEALED ACTUATOR WITH INTERNAL CLUTCHING

(57) Abstract: A sealed actuator with internal clutching assembly including an output shatt, output detent ring, moving detent ring,
and a wave spring, which is fit inside a sealed housing. The moving detent ring is able to move axially to the output shaft and the
output detent ring is able to rotate on the output shaft. Intermeshing ramped teeth of these rings are held together by a wave spring
and allow the output shaft to rotate and transmit torque of a motor through a main gear operably coupled to an output gear mounted
on the output shaft to the outside of the housing. During predetermined high loads, the output and moving detent rings ramped teeth
create an axial force that overcomes the load from the wave spring, which allows moving detent ring to disengage and output shatt to
rotate freely to help prevent damage to the actuator.



WO 2014/205217 PCT/US2014/043185

SEALED ACTUATOR WITH INTERNAL CLUTCHING

5 CROSS-REFERENCE TO RELATED APPLICATIONS
This application is a PCT International Application and claims benefit of United

States Provisional Patent Application No. 61/836,936, filed June 19, 2013.

FIELD OF THE INVENTION
10 The present invention relates to a clutch system for use in an actuator assembly
for a vehicle.
BACKGROUND OF THE INVENTION
Clutched actuator assemblies to fold a vehicle mirror are known. These
mechanisms are known to have many disadvantages and are also not robust enough
15  for particular applications. Generally, the actuator is a hinged actuator with a base that
must be fixed and an upper half that provides the movement of 80 degrees only. This
base and upper half also move apart during clutching. Known actuators are not
waterproof, do not meet cycle requirements, and do not meet requirements for other
more robust assembly needs such as are necessary in vehicle aerodynamic structures.
20 Conventional actuators do not have the combination of the desired attributes of a high
cycle life, safety overload clutch, being waterproof, and holding torque capacity.
Therefore, it is desired to provide an actuator assembly that provides an actuator
which is protected from environmental elements in vehicle underbody environments,
has improved cycle durability, can drive in both directions, holds its position when
25 stopped, has pass through drive, and has a clutch system to protect the actuator under

higher predetermined loads.
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SUMMARY OF THE INVENTION

The present invention is directed to a sealed actuator with internal clutching
assembly. There is provided a clutch system comprising an output shaft, output detent
ring, moving detent ring, and a wave spring lock, which is fit inside a sealed two-part
housing. The moving detent ring is able to move axially to the output shaft and the
output detent ring is able to rotate on the output shaft. Intermeshing ramped teeth of
these rings are held together by the wave spring lock and allow the output shaft to
rotate and transmit torque to a motor through a main gear operably coupled to an output
gear held by the output shaft to the outside of the two-part housing.

The actuator is operable to drive in both directions, but when stopped will hold its
position without back driving when subjected to a load many times greater than its
dynamic range. The actuator will also protect itself from damage from predetermined
loads, very high predetermined loads, due to the clutch system that will disengage the
drive system allowing it to rotate. During a predetermined high load condition, the
output and moving detent rings ramped teeth create an axial force that overcomes the
load from the wave spring, which allows the moving detent ring to disengage and the
output shaft to rotate freely to help prevent damage to the actuator.

Further areas of applicability of the present invention will become apparent from
the detailed description provided hereinafter. It should be understood that the detailed
description and specific examples, while indicating the preferred embodiment of the
invention, are intended for purposes of illustration only and are not intended to limit the

scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will become more fully understood from the detailed

description and the accompanying drawings, wherein:

2
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Fig. 1 is a perspective view of a clutch system for an actuator assembly, in
accordance with the present invention;

Fig. 2 is a perspective view of an actuator with internal clutching assembly with a
housing and motor arrangement removed for clarity, in accordance with the present

5 invention;

Fig. 3 is a perspective view of the sealed actuator with internal clutching
assembly with a housing removed for clarity, in accordance with the present invention;

Fig. 4 is an exploded view of the actuator with internal clutching assembly, in
accordance with the present invention;

10 Fig. 5 is a partially broken away perspective view of a vehicle engine
compartment having an active grille attached, as an example of an environment of use
of an actuator with internal clutching assembly, in accordance with the present
invention; and

Fig. 6 is a partially broken away sectional plan view of an active grille system, as

15 an example of an application of use with the actuator with internal clutching assembly,

in accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The following description of the preferred embodiment(s) is merely exemplary in
20 nature and is in no way intended to limit the invention, its application, or uses.

There is provided a sealed actuator with internal clutching assembly in
accordance with the present invention which provides desirable higher cycle durability
and capability combined with a water tight arrangement for use, by way of example, in
underbody environments exposed to the elements. The sealed actuator with internal

25  clutching assembly further provides a safety override clutch system which allows the
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actuator to rotate under predetermined conditions, e.g., predetermined high loads, to
help protect a motor and other components of the actuator with internal clutching
assembly, as will be explained in greater detail below. When subjected to abnormal
loads or a predetermined amount of force or other predetermined conditions, the
actuator with internal clutching assembly will move features out of the way to help
prevent damage thereto.

Referring generally to Figures 1-4, a sealed actuator with internal clutching
assembly is shown generally at 10, comprising a clutch system, generally shown at 12,
and housing portion, generally shown at 14. The clutch system 12 comprises an output
shaft 16 which is received within and holds an output detent ring 18 and a moving
detent ring 20.

The output detent ring 18 is free to rotate on the output shaft 16 about a portion
of the output shaft 16 that is not splined. The moving detent ring 20 is able to move
axially to the output shaft 16 but is locked radially by a plurality of interlocking splines
22,24 on both components. The output shaft 16 has interlocking splines 22 that are
arranged parallel to the longitudinal axis and operably spaced about an outer surface
located on a lower half of the output shaft 16. The moving detent ring 20 has outer
interlocking splines 24 forming complementary channels to slidably interlock with the
interlocking splines 22 for controlled axial movement of the moving detent ring 20. The
interlocking splines 22 of the output shaft 16 terminate at an integrally formed projecting
ring 26 having an abutting surface 28, lying transverse to the axis, against which the
output detent ring 18 engages. The output detent ring 18 abuts against this surface 28
on the output shaft 16 and does not move axially.

An output gear 30 is in mesh with the output detent ring 18 for transmitting

torque. The output gear 30 has spaced circumferential segments 32 that are generally
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square teeth like shaped held in place within opposing recesses 34 of the output detent
ring 18 for transmitting the torque.

The output and moving detent rings 18,20 have first and second intermeshing
ramped teeth, generally shown at 36,38, respectively, that are held together in mesh by
the biasing force of a wave spring 40. The wave spring 40 is received on the outer
output shaft 16 and provides a biasing force against the moving detent ring 20 in the
direction of the output detent ring 18.

The components of the clutch system 10 (e.g., output shaft 16, output gear 30,
output detent ring 18, moving detent ring 20, and wave spring 40) are held together by
first and second locking rings 42,44 located toward respective ends the output shaft 16
of the clutch assembly 12.

A motor 46 selectively provides torque suitable for particular applications.
Suitable electontronics 48 (e.g., a shut off printed circuit board (PCB)) with connector
contacts 50 correlate with vehicle communication networks and/or at least one sensor
for commanding the motor 46 based upon predetermined conditions. By way of non-
limiting example, energizing of the motor correlating with vehicle speed.

The motor 46 has a worm gear, shown generally at 52, which causes a main
gear, shown generally at 54, to rotate. The main gear 54 has a gear and a helix angle
portion 58. The worm gear 52 has a shaft, e.g., a threaded shaft, which engages the
teeth of the gear 56, which causes the gear 56 of the main gear 54 to rotate as the
worm gear 52 rotates. Rotation of the gear 56 causes the helix angle portion 58 of the
main gear 54 to also rotate. The helix angle portion 58 rotatably engages the output
gear 30. The gear ratio range of the gear 56 to helix angle portion 58 is operably
suitable for transmiting torque from the motor/worm gear 46/52 to the output gear 30.
The first and second intermeshing ramped teeth 36,38 of the output and moving detent

rings 18,20 when held together by the biasing force of the wave spring 40 lock and

5
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allow the output shaft 16 to rotate and transmit the torque of the motor 46 through the
main gear 54 and output gear 30 to the outside of the housing portion 14. By way of
non-limiting example, the output shaft 30 is coupled to a component and/or coupled to a
drive shaft for selectively rotating, folding or otherwise moving at least one component
located outside of the housing portion 14 between at least a first position and a second
position. The wave spring 40 allows for a more compact structure while meeting biasing
and predetermined load requirements.

The housing portion 14 comprises a first half 60 and a second half 62. The first
half 60 has a first clutch assembly cavity 64 and a first motor cavity 66. The second half
62 has a second clutch assembly cavity 68, a main gear cavity 70, and a second motor
cavity. The clutch system 12 fits fully inside the first and second halves 60,62 of the
housing (within the first and second clutch assembly cavities 64,68), as well as the
motor 46 and electronics 48/50 (within the first motor cavity 66 and second motor
cavity), and main gear 54 (within the main gear cavity 70). The first and second halves
60,62 of the housing portion 14 are joined together, and connected with fasteners, and
first and second seals added 72,74 onto the output shaft 16 to form a weathertight
housing.

In operation, the first and second intermeshing ramped teeth 36,38 of the output
and moving detent rings 18,20, that when held together by the biasing force of the wave
spring 40, lock together and allow the output shaft 16 to rotate. This allows torque
trasmission from the motor 46/worm gear 52 through the main gear 54 and output gear
30 to the outside of the housing portion 14 via the output shaft 16. During a
predetermined level of high load, the first and second intermeshing ramped teeth 36,38
create an axile force that overcomes the load from the wave spring 40. This allows the
moving detent ring 20 to disengage and allow the output shaft 16 to rotate freely,

thereby preventing damage to the sealed actuator internal clutching assembly 10.

6
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Thus, there is provided a sealed actuator with internal clutching assembly 10
which can drive in both directions, but when stopped will hold its position without back
driving when subjected to a predetermined load, e.g., a load many times greater than its
dynamic range. The actuator 10 also protects itself from damage from predetermined
loads, e.g., very high loads, by means of the clutch that will disengage the drive system
allowing it to rotate (e.g., allowing the output shaft 16 to rotate freely). The sealed
actuator with internal clutching assembly 10 is in a waterproof housing and can rotate in
both directions for as many revolutions as needed. The clutch is fully self contained in
the housing. The actuator has an output passthrough drive structure, e.g., output shaft
16 arrangment, allowing it to drive a shaft or part from either side or both sides. The
actuator can be mounted to a fixed part with the only external moving part is the drive.
The clutch system 12 of the sealed actuator with internal clutching assembly 10 also
does not change shape or height when it clutches, which is yet another significant
advantage.

The sealed actuator with internal clutching assembly 10 of the present invention
can be, by way of non-limiting example, used with various applications including, but not
limited to, vehicle rear spoilers, air diffusers that move, active grill shutter systems, and
underbody environments with moving components. For example, the sealed actuator
with internal clutching assembly 10 can be used in applications with a rear spoiler such
that under regular aerodynamics the rear spoiler stays in position, but under a
predetermined load such as contact from pushing on the spoiler, the rear spoiler will be
moved out of the way without damage, e.g., to the actuator.

Referring now to Figure 5, there is illustrated an example of application with an
active grill-type system. Figure 5 is a partially broken away perspective view of a
vehicle engine compartment 100 is shown with an active grille 102 connected. The

active grille 102 has two or more vanes 104 that are moveable between an open

7
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position and a closed position in order to regulate airflow to the vehicle engine
compartment 100. The two or more vanes 104 as shown in Fig. 5 include a total of six
vanes as part of the active grille 102. However, any number of vanes can be
implemented including a single vane depending on the needs of a particular application.
The active grille 102 has a frame 106 and center bar 108 that serve to both define a
passage for airflow and provide a mountable surface to which the two or more vanes
104 can rotate between the closed position and open position. An electrically driven
actuator is connectable to the active grille 102 and configured to provide power that
drives the vanes 104 between the open position and closed position.

Figure 6 shows a partially broken away exploded perspective view of the active
grille 102 of Figure 5. The two or more vanes 104 have at least one driven vane 106
that is connected to an actuator 112 (e.g., sealed actuator with internal clutching
assembly shown in Figs. 1-4). During normal operation of the active grille 102, the
actuator 112 provides power to drive and move the at least one driven vane 106
between the closed position and open position. Optionally, also connected to the at
least one driven vane 106 is a fail safe module 110 that is connected between the at
least one driven vane 106 and the actuator 112. The fail safe module 110 functions to
disconnect the at least one driven vane 106 and all of the other two or more vanes 104
from the actuator 112 in the event of power failure or other disruption of the actuator
112 in order to move the two or more vanes 104. It is desirable that the two or more
vanes 104 are not in the closed position so that airflow through the active grille 102 to
the vehicle engine compartment 100 will not be disrupted. When it is not desired to
have airflow disrupted to the vehicle engine compartment 100, such as when the engine
is already at optimal heating conditions, preventing airflow to the vehicle engine

compartment 100 can result in engine overheating.
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The description of the invention is merely exemplary in nature and, thus,
variations that do not depart from the gist of the invention are intended to be within the

scope of the invention. Such variations are not to be regarded as a departure from the

spirit and scope of the invention.
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CLAIMS

What is claimed is:
1. A sealed actuator with internal clutching for attachment to a vehicle
component, comprising:

an output shaft with an output gear and an output detent ring rotatably
mounted thereon;

a moving detent ring slidably mounted on said output shaft and
intermeshable with said output detent ring;

a wave spring mounted on said output shaft providing a biasing force
against said moving detent ring;

a housing portion that is fixed and sealed within which said output shaft is
mounted,

a main gear having selective torsional force transferring gear contact with
said output gear;

a motor having a worm gear providing selective torsional force transferring
gear contact with said main gear,

wherein when said moving detent ring and said output detent ring are
intermeshed by the force of said wave spring, said output shaft is rotatable to
transmit torque from said motor through said main gear and said output gear to
the outside of said housing portion; and wherein when during predetermined
conditions said moving detent ring and said output detent ring create an axile
force that overcomes the load from said wave spring, said output shaft is allowed
to rotate freely for preventing damage to said sealed actuator with internal

clutching.

2. The sealed actuator with internal clutching of claim 1, wherein said output

detent ring is mounted to selectively rotate on said output shaft.

3. The sealed actuator with internal clutching of claim 1, wherein said moving

detent ring is mounted to selectively move axially on said output shaft.

4. The sealed actuator with internal clutching of claim 1, wherein said moving

detent ring is locked radially with respect to said output shaft.

10
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5. The sealed actuator with internal clutching of claim 1, wherein said output
shaft further comprises interlocking splines and said moving detent ring further
comprises outer interlocking splines, wherein said moving detent ring is locked radially
on said output shaft by said outer interlocking splines and respective interlocking

splines.

6. The sealed actuator with internal clutching of claim 1, wherein said output
detent ring further comprises first intermeshing ramped teeth and said moving detent
ring further comprises second intermeshing ramped teeth, wherein said first and second
intermeshing ramped teeth are selectively held intermeshed by biasing force of said

wave spring.

7. The sealed actuator with internal clutching of claim 6, wherein during said
predetermined conditions said first and second intermeshing ramped teeth create said
axile force that overcomes the load from said wave spring, which allows said moving
detent ring to disengage and allow said output shaft to rotate freely.

8. The sealed actuator with internal clutching of claim 7, wherein said moving
detent ring is disengaged from axially disposed interlocking splines formed on said

output shaft.

9. The sealed actuator with internal clutching of claim 6, wherein said

predetermined condition is a predetermined high load.

10. The sealed actuator with internal clutching of claim 1, wherein said

actuator does not change height when it clutches.

11.  The sealed actuator with internal clutching of claim 1, wherein said

actuator does not change shape or height when it clutches.

12.  The sealed actuator with internal clutching of claim 1, wherein said output

gear has circumferential segments in mesh with recesses in said output detent ring.

13.  The sealed actuator with internal clutching of claim 1, further comprising a

first locking ring and a second locking ring located toward respective ends of said output

11



10

15

20

25

30

WO 2014/205217 PCT/US2014/043185

shaft to hold together said output shaft, output gear, output detent ring, moving detent

ring, and wave spring on said output shaft.

14.  The sealed actuator with internal clutching of claim 1, wherein said motor
further comprises a printed circuit board (PCB), said PCB correlating with vehicle
communication networks and/or at least one sensor for commanding energizing of said

motor based upon predetermined conditions.

15. The sealed actuator with internal clutching of claim 1, wherein said
housing portion has a first half and a second half that are joined and held together by

fasteners to form a waterproof housing.

16.  The sealed actuator with internal clutching of claim 15, further comprising
a first seal and a second seal that are rings mounted toward the ends of said output
shaft to form a weather tight seal between said output shaft and a respective opening in

said first half and second half.

17.  The sealed actuator with internal clutching of claim 16, wherein said motor
and electronics and connector contacts of said motor are located within a cavity formed
by a first motor cavity located in said second half and a second motor cavity in said
second half, and said main gear is located within a cavity formed by a main gear cavity

located in said first half and a second main gear cavity in said second half.

18. The sealed actuator with internal clutching of claim 17, wherein said
moving detent ring, wave spring, output detent ring, output gear, output shaft, and a first
and second retaining ring are located in a first clutch assembly cavity and second clutch

assembly cavity in said first and second half, respectively.

19.  The sealed actuator with internal clutching of claim 1, wherein said output

shaft is rotatable in both directions.

20.  The sealed actuator with internal clutching of claim 1, wherein said sealed

actuator with internal clutching provides an output pass through drive arrangement

12
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allowing said sealed actuator with internal clutching to drive a shaft or an external
moving part from either end or both ends.
21.  The sealed actuator with internal clutching of claim 1, wherein said sealed

actuator with internal clutching is used for driving an active grill system.

22. A sealed actuator with internal clutching for attachment to a vehicle
component, comprising:

an output shaft with a lower portion having a plurality of interlocking
splines;

an output detent ring rotatably mounted on a portion of said output shaft
having no interlocking splines;

an output gear rotatably mounted on said portion of said output shaft
having no interlocking splines, where said output gear is in mesh with said output
detent ring;

a moving detent ring slidably mounted on said lower portion of said output
shaft, where said moving detent ring is intermeshable with said output detent
ring;

a wave spring mounted on said output shaft providing a biasing force
against said moving detent ring;

a housing portion that is fixed and sealed within which said output shaft is
mounted;

a main gear having selective torsional force transferring gear contact with
said output gear,;

a motor having a worm gear providing selective torsional force transferring
gear contact with said main gear,

wherein when said moving detent ring and said output detent ring are
intermeshed by the force of said wave spring, said output shaft is rotatable to
transmit torque from said motor through said main gear and said output gear to
the outside of said housing portion; and wherein when a predetermined high load
amount is applied said moving detent ring and said output detent ring create an
axile force that overcomes the load from said wave spring such that said output
shaft is allowed to rotate freely for preventing damage to said sealed actuator

with internal clutching.

13



10

15

20

25

30

WO 2014/205217 PCT/US2014/043185

23.  The sealed actuator with internal clutching of claim 22, wherein said
output detent ring is mounted to selectively rotate on said output shaft.

24. The sealed actuator with internal clutching of claim 22, wherein said
moving detent ring further comprises outer interlocking splines, wherein said moving
detent ring is locked radially on said output shaft by said outer interlocking splines and

respective interlocking splines.

25. The sealed actuator with internal clutching of claim 22, wherein said
output detent ring further comprises first intermeshing ramped teeth and said moving
detent ring further comprises second intermeshing ramped teeth, wherein said first and
second intermeshing ramped teeth are selectively held intermeshed by biasing force of

said wave spring.

26. The sealed actuator with internal clutching of claim 25, wherein during
said predetermined high load said first and second intermeshing ramped teeth create
said axile force that overcomes the load from said wave spring, which allows said

moving detent ring to disengage and allow said output shaft to rotate freely.

27. The sealed actuator with internal clutching of claim 26, wherein said
moving detent ring is disengaged from axially disposed interlocking splines formed on

said output shaft.

28.  The sealed actuator with internal clutching of claim 1, wherein said motor
further comprises a printed circuit board (PCB), said PCB correlating with vehicle
communication networks and/or at least one sensor for commanding energizing of said

motor based upon predetermined conditions.

29. The sealed actuator with internal clutching of claim 22, further comprising
a first seal and a second seal that are rings mounted toward the ends of said output
shaft to form a weather tight seal between said output shaft and a respective opening in
a first half and second half of said housing portion, said first seal and a second seal

when joined together forming a waterproof housing.

14
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30. A sealed actuator with internal clutching for attachment to a vehicle

component, comprising:

an output shaft with a lower portion having a plurality of interlocking
splines;

an output detent ring rotatably mounted on a portion of said output shaft
having no interlocking splines such that said output detent ring is free to rotate on
on said output shaft;

an output gear rotatably mounted on said portion of said output shaft
having no interlocking splines, where said output gear is in mesh with said output
detent ring;

a moving detent ring slidably mounted on said lower portion of said output
shaft, where said moving detent ring is intermeshable with said output detent
ring;

outer interlocking splines formed on said moving detent ring interlockable
with said interlocking splines formed on said output shaft to prevent radial
movement of said moving detent ring;

a wave spring mounted on said output shaft providing a biasing force
against said moving detent ring;

first intermeshing ramped teeth and second intermeshing teeth formed on
said output detent ring and moving detent ring, respectively, wherein said first
and second intermeshing ramped teeth are selectively held intermeshed by the
force of said wave spring;

a housing portion forming a weather tight seal;

a main gear having selective torsional force transferring gear contact with
said output gear;

a motor having a worm gear providing selective torsional force transferring
gear contact with said main gear,;

wherein when said moving detent ring and said output detent ring are
intermeshed by the force of said wave spring, said output shaft is rotatable to
transmit torque from said motor through said main gear and said output gear to
the outside of said housing portion; and

wherein during predetermined high load amount said first and second
intermeshing ramped teeth create an axile force that overcomes the load from

said wave spring, which allows said moving detent ring to disengage and allow

15
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said output shaft to rotate freely for preventing damage to said sealed actuator

with internal clutching.
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