wo 2016/004521 A1 [N I NP0 00O Y 0 0O

(43) International Publication Date

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

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

=

\

(10) International Publication Number

WO 2016/004521 A1l

14 January 2016 (14.01.2016) WIPOI|PCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
E05C 17/04 (2006.01) B0O5C 19/00 (2006.01) kind of national protection available): AE, AG, AL, AM,
B60J 5/04 (2006.01) EOSF 5/00 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(21) International Application Number: BZ, CA, CH, CL, CN, €O, CR, CU, CZ, DE, DK, DM,
: PCT/CA2015/050572 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,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
22 June 2015 (22.06.2015) 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,
(25) Filing Language: English SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
(26) Publication Language: English TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: (84) Designated States (uniess otherwise indicated, for every
62/022,534 9 July 2014 (09.07.2014) Us kind Of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(71) Applicant: WARREN INDUSTRIES LTD. [CA/CA]; TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
129 Fernstatf Court, Concord, Ontario L4K 3M1 (CA). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(72) Tnventors: FREEDMAN, David; 320 Cortleigh Blvd., DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
Toronto, Ontario MSN 1R3 (CA). MOERMAN, John; 11 LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
Midvale Heights, Maple, Ontario L6A 4L5 (CA). SAUER- SM, TR), OAPI (BF, B, CF, CG, CI, CM, GA, GN, GQ,
. . GW, KM, ML, MR, NE, SN, TD, TG).
WEIN, Sven; 910 Best Circle, Newmarket, Ontario L3X ’ > ’ O
2HS8 (CA). Published:
(74) Agent: MILLMAN IP INC.; 401 Bay St., Suite 1220, —  with international search report (Art. 21(3))

Box 60, Toronto, Ontario M5H 2Y4 (CA).

(54) Title: IMPROVED CONSTRUCTION FOR CHECK ARM KEEPER FOR CHECK ARM ASSEMBLY FOR VEHICLE
DOOR

FIG. 1

(57) Abstract: In an aspect, a kit of parts is provided for a
check arm keeper, which includes a keeper housing having a
mounting bracket and a cartridge-mounting portion, and a
plunger cartridge that includes a plunger cartridge housing
mountable to the keeper housing, a plunger slidable in the
plunger cartridge housing, and a plunger-biasing member
positioned in the plunger cartridge housing to urge the plun-
ger out from the plunger cartridge housing. The plunger has
a first engagement member and the plunger cartridge hous-
ing has a second engagement member. The engagement
members cooperate to retain the plunger in the plunger cart-
ridge housing against a biasing force of the plunger- biasing
member when the plunger cartridge is free from the keeper
housing. Mounting of the plunger cartridge housing holds it
in a selected position relative to the keeper housing and
drives the plunger to a position in which the engagement
members are spaced apart.
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IMPROVED CONSTRUCTION FOR CHECK ARM KEEPER FOR CHECK ARM
ASSEMBLY FOR VEHICLE DOOR

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to U.S. Provisional Patent
Application No. 62/022,534 filed July 9, 2014, the contents of which are

incorporated herein in their entirety.

FIELD
[0002] This disclosure relates generally to check arm keepers for door

check assemblies for vehicle doors.

BACKGROUND
[0003] Vehicle doors are typically swung between fully closed and fully

opened positions to permit ingress and egress of passengers to and from a
vehicle. A door check assembly is typically employed to limit how far open the
door can be swung and to provide intermediate positions at which the door can
be held. A traditional door check assembly includes a check arm that has
several detents and a check arm keeper that employs a spring-loaded plunger
that engages a detent to hold the door in an intermediate position. Because
vehicle doors are relatively heavy, and because of the geometries involved, the
spring that is used to hold the plunger in the detent typically has a relatively high
spring rate and is in a state of compression at all times when the keeper is

engaged with the check arm.

[0004] When assembling a typical check arm keeper, it is relatively difficult
to compress the spring in the keeper housing and to enclose the housing so as to

hold the spring in a compressed state, due at least in part to the high rate of the
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spring. It would be advantageous to provide a check arm keeper that is easier to

assemble.

[0005] Additionally, some check arm keepers are relatively heavy. There
iIs a continuing need to lighten components and assemblies in the automotive
industry. Thus it would be advantageous to provide a check arm keeper with

reduced weight.

SUMMARY

[0006] In an aspect, a kit of parts is provided for a check arm keeper for
engagement with a check arm to hold a vehicle door in a selected position. The
kit of parts includes a keeper housing and a plunger cartridge. The keeper
housing has a mounting bracket and a cartridge-mounting portion. The plunger
cartridge includes a plunger cartridge housing that is mountable to the keeper
housing, a plunger that is slidable in the plunger cartridge housing, and a
plunger-biasing member that is positioned in the plunger cartridge housing to
urge the plunger out from the plunger cartridge housing. The plunger has a first
engagement member and the plunger cartridge housing has a second
engagement member. The first and second engagement members cooperate to
retain the plunger in the plunger cartridge housing against a biasing force of the
plunger-biasing member when the plunger cartridge is free from the keeper
housing. Mounting of the plunger cartridge housing holds the plunger cartridge
housing in a selected position relative to the keeper housing and drives the
plunger to a position in which the first and second engagement members are

spaced from one another.

[0007] In another aspect, a method is provided for assembling a check
arm keeper for engagement with a check arm to hold a vehicle door in a selected

position, comprising:
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a) providing a keeper housing having a generally cylindrical cartridge-
mounting portion that defines an axis;

b) providing a plunger cartridge including a plunger cartridge housing that is
mountable to the cartridge-mounting portion, a plunger that is slidable in the
plunger cartridge housing, and a plunger-biasing member that is positioned in the
plunger cartridge housing to urge the plunger out from the plunger cartridge
housing;

C) insertion of the plunger cartridge axially into the cartridge-mounting
portion, wherein during said insertion a projection on one of an exterior surface of
the plunger cartridge housing and an inner surface of the cartridge-mounting
portion is driven axially in an axially extending portion of a groove in the other of
the exterior surface of the plunger cartridge housing and the inner surface of the
cartridge-mounting portion, and applying an axially directed force on the plunger
cartridge housing that is substantially centered on the plunger-biasing member
axially so as to cause compression of the plunger-biasing member axially; and

d) rotating the plunger cartridge housing to drive the projection
circumferentially in a circumferentially extending portion of the groove, so as to
hold the plunger cartridge housing in a selected axial position relative to the
keeper housing, and continuing to apply the axially directed force on the plunger
cartridge housing that is substantially centered on the plunger-biasing member
s0 as to maintain compression of the plunger-biasing member.

[0008] In another aspect, a check arm keeper is provided for engagement
with a check arm to hold a vehicle door in a selected position. The check arm
keeper includes a keeper housing, a plunger cartridge and a locking structure.
The keeper housing has a generally hollow-cylindrical cartridge-mounting portion
that defines an axis. The plunger cartridge includes a plunger cartridge housing
that is mountable to the cartridge-mounting portion, a plunger that is slidable in
the plunger cartridge housing, and a plunger-biasing member that is positioned in

the plunger cartridge housing to urge the plunger out from the plunger cartridge
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housing. The locking structure includes a locking projection on one of an exterior
surface of the plunger cartridge housing and an inner surface of the cartridge-
mounting portion, and a locking groove in the other of the plunger cartridge
housing and the inner surface of the cartridge-mounting portion. The locking
groove has a first, axially extending portion and a second, circumferentially
extending portion. The plunger cartridge housing has an axial end face with a
tool engagement feature for receiving an axial force from a tool, that is generally
centered on the plunger-biasing member, and wherein the plunger cartridge is
insertable into the cartridge-mounting portion axially to drive the projection along
the first portion of the groove, and is rotatable in the cartridge housing to drive
the projection along the second portion of the groove while keeping the tool fixed
in position in the tool engagement feature so as to maintain the axial force

generally centered on the plunger-biasing member.

[0009] In another aspect, a method is provided for assembling a check
arm keeper for engagement with a check arm to hold a vehicle door in a selected

position, comprising:

a) providing a keeper housing having a generally hollow-cylindrical cartridge-
mounting portion that defines an axis;

b) providing a plunger cartridge including a plunger cartridge housing that is
mountable to the cartridge-mounting portion, a plunger that is slidable in the
plunger cartridge housing, and a plunger-biasing member that is positioned in the
plunger cartridge housing to urge the plunger out from the plunger cartridge
housing;

C) using a tool to insert the plunger cartridge axially into the cartridge-
mounting portion, wherein during said insertion a projection on one of an exterior
surface of the plunger cartridge housing and an inner surface of the cartridge-
mounting portion is driven axially in an axially extending portion of a groove in the
other of the exterior surface of the plunger cartridge housing and the inner

surface of the cartridge-mounting portion, and applying an axially directed force

-4 -
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on the plunger cartridge housing on the plunger-biasing member so as to cause
compression of the plunger-biasing member axially; and

d) using the tool to rotate the plunger cartridge housing to drive the projection
circumferentially in a circumferentially extending portion of the groove, so as to
hold the plunger cartridge housing in a selected axial position relative to the
keeper housing, and continuing to apply the axially directed force on the plunger
cartridge housing while keeping the tool fixed in position relative to the plunger-
biasing member and relative to the plunger cartridge housing.

[0010] Other inventive aspects of the present disclosure will become

readily apparent based on the teachings contained herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The foregoing and other aspects will now be described by way of

example only with reference to the attached drawings, in which:

[0012] Figure 1 is a perspective view of a check arm assembly for a

vehicle door, in accordance with an embodiment of the present invention;

[0013] Figure 2 is a perspective view of a check arm keeper that is part of

the check arm assembly shown in Figure 1;

[0014] Figure 3 is an exploded perspective view of a keeper housing and

two plunger cartridges that are part of the check arm keeper shown in Figure 2;

[0015] Figure 4 is a sectional elevation view of one of the plunger

cartridges shown in Figure 3;

[0016] Figure 5 is an elevation view of a vehicle incorporating the check

arm assembly shown in Figure 1; and

[0017] Figures 6 and 7 are flow diagrams illustrating methods of assembly

of the check arm keeper shown in Figure 2.
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DETAILED DESCRIPTION

[0018] Reference is made to Figure 1, which shows a vehicle door check
assembly 10, in accordance with an embodiment of the present invention. The
check assembly 10 is used to control the opening and closing of a vehicle door
11 relative to a vehicle body 12. The vehicle body 12 may be any substantially

fixed portion of the vehicle, such as the frame and the body panels, .

[0019] The door check assembly 10 includes a check arm 13 and a check
arm keeper 14. The check arm 13 may be of known construction and has a
check arm body 16 that passes through the keeper 14. The body 16 may have
at least one detent 17 thereon. A first end 18 of the check arm body 16 is
pivotally connectable to the vehicle body 12 (Figure 6) via a pin joint 19 (Figure
1) with a mounting bracket 20. At a second end 22 (Figure 1) of the check arm
body 16 is an end stop 24 that engages the check arm keeper 14 to limit the

maximum opening angle of the vehicle door 12 (Figure 6).

[0020] The check arm keeper 14 is mounted to the door 12, and includes a
keeper housing 26 and at least one plunger cartridge 28. In the embodiment
shown, two plunger cartridges are shown at 28a and 28b respectively. The
check arm keeper 14 is shown in more detail in Figures 2-5. With reference to
Figure 3, the keeper housing 26 includes a mounting bracket portion 30 and at
least one cartridge-mounting portion 32 that defines an axis A. Each cartridge-
mounting portion 32 lockably receives one of the plunger cartridges 28. In the
embodiment shown, there are two such cartridge-mounting portions, shown at
32a and 32b respectively, one for each plunger cartridge 28, with their axes A

aligned with one another.

[0021] The keeper housing 26 may be formed from a contiguous piece of
sheet metal. In the embodiment shown, the keeper housing 26 is formed in a
progressive die process wherein first and second wings 36a and 36b are
progressively folded over towards each other, and to form an interlocking seam

37 at their respective ends shown at 38a and 38b. Once their ends 38a and 38b
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overlap one another, they are pressed together so as to interlock with one
another thereby forming a closed shape. Alternatively, any other suitable forming
process may be used to form the keeper housing 26. As another alternative, the
keeper housing 26 may have any other suitable structure. For example, the
keeper housing 26 may be formed from a polymeric material and may be

injection molded.

[0022] As shown in Figure 3, the plunger cartridges 28 may be mounted to
the keeper housing 26 in facing relationship to one another. Referring to Figure
4, each plunger cartridge 28 includes a plunger cartridge housing 40, a plunger
42 and a plunger-biasing member 44. The plunger cartridge housing 40 is
mountable to the keeper housing 26 (Figure 3) by any suitable means. For
example, the associated cartridge-mounting portion 32 may be generally hollow-
cylindrical and may have an inner surface 46. The plunger cartridge housing 40
may have a radially outer wall 48 that is received in the cartridge-mounting
portion 32, and locks therewith to resist axial forces on the plunger cartridge

housing 40 during use of the door check assembly 10.

[0023] In the embodiment shown, the locking engagement between the
cartridge-mounting portion 32 and the plunger cartridge housing 40 is provided
by any suitable locking structure. In the example shown in the figures, the
locking structure may include one or more locking projections 50 that are
engageable with one or more locking grooves 54. A plurality of cartridge locking
projections 50 are shown in Figure 3 positioned on one of the exterior surface
(shown at 52) of the radially outer wall 48 of the plunger cartridge housing 40 and
the inner surface 46 of the cartridge-mounting portion 32. Each cartridge locking
projection 50 is engageable with a cartridge locking groove 54 in the other of the
exterior surface 52 of the radially outer wall 48 of the plunger cartridge housing
40 and the inner surface 46 of the cartridge-mounting portion 32. In the

embodiment shown, the projection 50 is provided on the inner surface 46 of the
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cartridge-mounting portion 32 and the groove 54 is provided on the plunger

cartridge housing 40.

[0024] The groove 54 has a first groove portion 54a that extends generally
axially and a second groove portion 54b that extends generally circumferentially.
The first (axial) groove portion 54a permits the axial insertion of the plunger
cartridge housing 40 into the cartridge-mounting portion 32 by a selected
amount. The second (circumferential) groove portion 54b permits the locking of
the plunger cartridge housing 40 against axial forces. While the first and second
groove portions 54a and 54b are shown to extend directly axially and directly
circumferentially, it will be understood that they need not extend directly axially
and circumferentially to function to permit the axial insertion of the plunger
cartridge housing 40 into the cartridge-mounting portion 32 and the locking of the
plunger cartridge housing 40 relative to the keeper housing 26 against axial

forces.

[0025] Referring to Figure 4, the plunger 42 is slidable in the plunger
cartridge housing 40. The plunger-biasing member 44 is positioned in the
plunger cartridge housing 40 to urge the plunger 42 out from the housing 40.
The plunger 42 has a first engagement member 55 and the plunger cartridge
housing 40 has a second engagement member 56. The first and second
engagement members 55 and 56 are flexible enough to permit then to be moved
past each other when the plunger 42 is inserted into the plunger cartridge
housing 40, but cooperate to retain the plunger 42 in the plunger cartridge
housing 40 against a biasing force of the plunger-biasing member 44 when the
plunger cartridge is free from the keeper housing 26. As a result, the
components of the plunger cartridge 28 (i.e. the plunger cartridge housing 40, the
plunger 42 and the biasing member 44) can be assembled together to form a
subassembly that can be formed and then carried as one unit over to the keeper

housing 26 for insertion therein.
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[0026] Referring to Figure 4, the first engagement member 55 may be
provided on a central projection 57 provided on the plunger 42, while the second
engagement member 56 may be positioned in a projection receiving tube 58
provided on the plunger cartridge housing 40. In embodiments wherein the
plunger-biasing member 44 is a helical coil compression spring 59, the
compression spring may be positioned in surrounding relationship with the
central projection 57 and the projection receiving tube 58, thereby stabilizing the
spring 59 during compression of the spring 59, which occurs when the plunger 42
is pushed into the plunger cartridge housing 40. Additionally, a radially outer wall
(shown at 60) of the plunger 42 may cooperate with the radially outer wall 48 of
the plunger cartridge housing 40 to stabilize the spring 59 during compression
thereof by surrounding the outside of the spring 59, while the central projection
57 and the receiving tube 58 stabilize the spring 59 from within the central
aperture (shown at 61) of the spring 59. It will be further noted that, it is via
engagement of the plunger radially outer wall 60 with the housing radially outer
wall 48, and via engagement of the central projection 57 with the receiving tube
58 that sliding engagement is provided between the plunger 42 and the plunger

cartridge housing 40.

[0027] Mounting of the plunger cartridge 28 to the keeper housing 26, (i.e.
insertion and locking of the plunger cartridge 28 relative to the keeper housing
26), locks the plunger cartridge housing 40 in a selected axial position relative to
the keeper housing 26 and drives the plunger 42 to a position in which the first
and second engagement members 55 and 56 are spaced from one another, as

shown in Figure 4.

[0028] During insertion of the plunger cartridge 28 into the keeper housing
26, the check arm 13 is already present through the keeper housing 26. As a
result, the biasing force being applied by the biasing member 44 on the plunger
cartridge housing 40 and the plunger 42 may be very high as the plunger 42

retracts into the plunger cartridge housing 40 during insertion of the plunger

-9-
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cartridge 28. The plunger cartridge housing 40 has an axial end face 62 that has
a tool engagement feature 64 (Figure 4) having any suitable shape for receiving
an axial force and a rotational force. An example shape that is generally a +-
shape is shown in Figures 2 and 3. To insert the cartridge 28 (Figure 4) into the
keeper housing 26 (Figure 3), a suitable tool (the tip of which is shown at 66 in
Figure 3), may be inserted into the tool engagement feature 64 (Figure 4), and
may be driven axially (either manually be an assembly person or by a suitable
machine) to drive the plunger cartridge housing 40 into the keeper housing 26,
thereby compressing the biasing member 44. In the embodiment shown, the tool
engagement feature 64 permits the plunger cartridge housing 40 to then be
rotated once inserted sufficiently so as to carry the locking projection 53 along
the circumferential portion 54b of the locking groove 54, while still maintaining a
generally centered compressive force on the biasing member 44. By contrast, in
some check arm keepers of the prior art, a tool is used to axially compress a
plunger spring, while a cover plate is slid laterally in a slot in a housing to cover
the compressed plunger spring. This can be an awkward operation because
there is a point at which the tool and the cover plate both occupy the end of the
plunger spring, but where neither of them is centered on the end of the plunger
spring. By contrast, when assembling the keeper 14 in accordance with an
embodiment of the present invention, the engagement of the tool 66 on the
plunger cartridge housing 40 and the engagement of the plunger cartridge
housing 40 on the plunger-biasing member 44 remains centered throughout the
compression and locking of the plunger cartridge 28 in the keeper housing 26,
thereby facilitating mounting of the cartridge 28 in the keeper housing 26. Put
another way, the plunger cartridge 28 is insertable into the cartridge-mounting
portion 32 axially and a suitable axial force (shown at F1 in Figure 3) is used to
drive the projections 50 axially along the first portion of the grooves 54. When
the plunger cartridge housing 40 is sufficiently inserted (i.e. when the projections

50 have reached the bottoms of the first groove portions 54a), the plunger

-10 -
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cartridge housing 40 is rotatable via rotary force F2 (Figure 3), so as to drive the
projections 50 along the second portions 54b of the grooves 54, all while keeping
the tool 66 fixed in position in the tool engagement feature 64 so as to maintain

an axial force that is generally centered on the plunger-biasing member 44.

[0029] It is advantageous that the force exerted on the biasing member 44
that results from engagement of the tool 66 with the plunger cartridge housing 40
remains centered on the biasing member 44. By contrast, when the force
exerted by the tool is offset from the center of the spring, as is the case at some
points in time in some embodiments of the prior art, there is a risk that the spring

will slip out from the tool and will gject itself from the assembly.

[0030] As a separate point, it is advantageous that the tool 66 remains
stationary relative to the plunger cartridge housing 40 and stationary relative to
the spring 59 throughout the insertion and locking of the plunger cartridge 28 in
the keeper housing 26. By contrast, in some embodiments of the prior art, as a
cover plate is slid in over an end of the spring, the tool that is used to compress
the spring is moved laterally to make room for the cover plate to take over
holding of the spring in the compressed state. This movement of the tool must
be carried out carefully so that the spring does not break free of the tool and eject
itself from the assembly, but it must be carried out sufficiently quickly to ensure
that there is no interference between the tool and the cover plate being slid into

place over end of the spring.

[0031] In general, where it is stated that the force exerted on the spring 59
is centered on the spring 59, or that the force exerted by the tool 66 is centered
on the spring 59, it will be understood that the force may be exerted by the tool
66 on a plurality of discrete points on the plunger cartridge housing 40 (e.g.
points around the periphery of the housing 40), whereby the net force resulting

from the forces at the discrete points is generally centered on the spring 59.

-11 -
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[0032] It will be understood that there may be any suitable number of
locking projections 52 and grooves 54. In the embodiment shown there are four
projections 52 and four grooves 54, spaced apart about the circumferences of
the cartridge-mounting portion 32 and the exterior surface 52 of the plunger
cartridge housing 40. In some embodiments there could be as few as one
projection 53 and one groove 54, although a plurality of projections 52 and

grooves 54 is preferred in at least some embodiments.

[0033] The keeper housing 26 and the plunger cartridges 28 may be
considered to be a kit of parts 100 that is used to form the check arm keeper 14.
It will be noted that this kit of parts may be an intermediate stage of the
manufacture of the check arm keeper 14 and in the manufacture of the door
check assembly 10. In other words, the kit of parts 100 may exist as a separate
keeper housing 26 and separate cartridges 28 only temporarily during the
manufacture of the keeper 14 and during the manufacture of the check arm
assembly 10, while the completed assembly 10 may be what is ultimately sold to
a vehicle manufacturer. Nonetheless, manufacture of the assembly 10 by first
providing the kit of parts 100 and then assembling the keeper 14 and the door
check assembly 10 from the kit of parts 100 is advantageous in that the kit of
parts 100 facilitates the process of assembling the keeper 14 and the door check

assembly 10.

[0034] In the embodiment shown, the keeper 14 includes two plunger
cartridges, however, it will be understood that a check arm keeper could be
provided with a single plunger cartridge 28 that mounts in a keeper housing 26

that includes only one cartridge-mounting portion 32.

[0035] Figure 6 is a flow diagram illustrating a method 200 of assembling a
check arm keeper such as the check arm keeper 14 shown in Figures 2, for
engagement with a check arm such as check arm 13 to hold a vehicle door in a
selected position. The method begins at 202. At step 204, a keeper housing

(such as keeper housing 26) is provided, and has a generally hollow-cylindrical
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cartridge-mounting portion (such as cartridge-mounting portion 32) that defines
an axis. At step 206 a plunger cartridge (such as plunger cartridge 28) is
provided and includes a plunger cartridge housing (such as plunger cartridge
housing 40) that is mountable to the cartridge-mounting portion, a plunger (such
as plunger 42) that is slidable in the plunger cartridge housing, and a plunger-
biasing member (such as biasing member 44) that is positioned in the plunger
cartridge housing to urge the plunger out from the plunger cartridge housing. At
step 208 the plunger cartridge is inserted axially into the cartridge-mounting
portion. During the insertion a projection such as projection 50 on one of an
exterior surface of the plunger cartridge housing and an inner surface of the
cartridge-mounting portion is driven axially in an axially extending portion of a
groove such as groove 54 in the other of the exterior surface of the plunger
cartridge housing and the inner surface of the cartridge-mounting portion. An
axially directed force is applied on the plunger cartridge housing that is
substantially centered on the plunger-biasing member so as to cause
compression of the plunger-biasing member axially. At step 210, the plunger
cartridge housing is rotated to drive the projection circumferentially in a
circumferentially extending portion of the groove, so as to hold the plunger
cartridge housing in a selected axial position relative to the keeper housing. The
axially directed force is applied on the plunger cartridge housing and is
substantially centered on the plunger-biasing member so as to maintain

compression of the plunger-biasing member. The method 200 ends at 212.

[0036] Figure 7 is a flow diagram illustrating another method 300 for
assembling a check arm keeper such as the check arm keeper 14 for
engagement with a check arm such as check arm 13 to hold a vehicle door in a
selected position. The method starts at 302. At step 304 a keeper housing such
as keeper housing 26 is provided and has a generally hollow-cylindrical
cartridge-mounting portion such as cartridge-mounting portion 32 that defines an

axis. At step 306, a plunger cartridge (such as plunger cartridge 28) is provided
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and includes a plunger cartridge housing such as plunger cartridge housing 40
that is mountable to the cartridge-mounting portion, a plunger such as plunger 42
that is slidable in the plunger cartridge housing, and a plunger-biasing member
such as biasing member 44 that is positioned in the plunger cartridge housing to
urge the plunger out from the plunger cartridge housing. At step 308 a tool such
as tool 66 is used to insert the plunger cartridge axially into the cartridge-
mounting portion, wherein during said insertion a projection such as projection 50
on one of an exterior surface of the plunger cartridge housing and an inner
surface of the cartridge-mounting portion is driven axially in an axially extending
portion of a groove such as groove 54 in the other of the exterior surface of the
plunger cartridge housing and the inner surface of the cartridge-mounting portion.
An axially directed force is applied on the plunger cartridge housing on the
plunger-biasing member so as to cause compression of the plunger-biasing
member axially. At step 310 the tool is used to rotate the plunger cartridge
housing to drive the projection circumferentially in a circumferentially extending
portion of the groove, so as to hold the plunger cartridge housing in a selected
axial position relative to the keeper housing, and continuing to apply the axially
directed force on the plunger cartridge housing while keeping the tool fixed in
position relative to the plunger-biasing member and relative to the plunger
cartridge housing. The method 300 ends at 312.

[0037] While the above description constitutes specific examples, these
examples are susceptible to further modification and change without departing

from the fair meaning of the accompanying claims.
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CLAIMS:

1. A kit of parts for a check arm keeper for engagement with a check arm to
hold a vehicle door in a selected position, comprising:

a keeper housing that has a mounting bracket and a cartridge-mounting
portion; and

a plunger cartridge including a plunger cartridge housing that is mountable
to the keeper housing, a plunger that is slidable in the plunger cartridge housing,
and a plunger-biasing member that is positioned in the plunger cartridge housing
to urge the plunger out from the plunger cartridge housing, wherein the plunger
has a first engagement member and the plunger cartridge housing has a second
engagement member, wherein the first and second engagement members
cooperate to retain the plunger in the plunger cartridge housing against a biasing
force of the plunger-biasing member when the plunger cartridge is free from the
keeper housing, and wherein mounting of the plunger cartridge housing holds the
plunger cartridge housing in a selected position relative to the keeper housing
and drives the plunger to a position in which the first and second engagement

members are spaced from one another.

2. A kit of parts for a check arm keeper as claimed in claim 1, wherein the
plunger cartridge housing has a radially outer wall with an exterior surface that is
generally cylindrical, and wherein the keeper housing has a mounting bracket
portion that permits mounting of the keeper housing to the vehicle door, and a
generally hollow-cylindrical cartridge-mounting portion that defines an axis, and
that has an inner surface that receives the radially outer wall of the plunger
cartridge housing and locks therewith to resist axial forces on the plunger

cartridge housing.
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3. A kit of parts for a check arm keeper as claimed in claim 2, wherein a
cartridge locking projection is positioned on one of the exterior surface of the
radially outer wall of the plunger cartridge housing and the inner surface of the
cartridge-mounting portion, wherein the cartridge locking projection is
engageable with a cartridge locking groove in the other of the exterior surface of
the radially outer wall of the plunger cartridge housing and the inner surface of
the cartridge-mounting portion, wherein the cartridge locking groove has a first
groove portion that extends generally axially and a second groove portion that

extends generally circumferentially.

4. A kit of parts for a check arm keeper as claimed in claim 3, wherein a
central projection is provided on one of the plunger and the plunger cartridge
housing and a projection receiving tube is provided on the other of the plunger
and the plunger cartridge housing, wherein the plunger-biasing member is a
helical coil compression spring that is positioned in surrounding relationship with
the central projection and the projection receiving tube thereby stabilizing the

spring during compression.

5. A kit of parts for a check arm keeper as claimed in any one of claims 1-4,

wherein the keeper housing is formed from a contiguous piece of sheet metal.

6. A kit of parts for a check arm keeper as claimed in any one of claims 1-5,
wherein the plunger cartridge housing has an axial end face with a tool

engagement feature thereon.
7. A kit of parts for a check arm keeper as claimed in any one of claims 1-6,

wherein the plunger cartridge is a first of two plunger cartridges that are mounted

to the keeper housing in facing relationship to one another.
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8. A method for assembling a check arm keeper for engagement with a
check arm to hold a vehicle door in a selected position, comprising:

a) providing a keeper housing having a generally hollow-cylindrical cartridge-
mounting portion that defines an axis;

b) providing a plunger cartridge including a plunger cartridge housing that is
mountable to the cartridge-mounting portion, a plunger that is slidable in the
plunger cartridge housing, and a plunger-biasing member that is positioned in the
plunger cartridge housing to urge the plunger out from the plunger cartridge
housing;

C) inserting the plunger cartridge axially into the cartridge-mounting portion,
wherein during said insertion a projection on one of an exterior surface of the
plunger cartridge housing and an inner surface of the cartridge-mounting portion
is driven axially in an axially extending portion of a groove in the other of the
exterior surface of the plunger cartridge housing and the inner surface of the
cartridge-mounting portion, and applying an axially directed force on the plunger
cartridge housing that is substantially centered on the plunger-biasing member
S0 as to cause compression of the plunger-biasing member axially; and

d) rotating the plunger cartridge housing to drive the projection
circumferentially in a circumferentially extending portion of the groove, so as to
hold the plunger cartridge housing in a selected axial position relative to the
keeper housing, and continuing to apply the axially directed force on the plunger
cartridge housing that is substantially centered on the plunger-biasing member

s0 as to maintain compression of the plunger-biasing member.

9. A check arm keeper for engagement with a check arm to hold a vehicle
door in a selected position, comprising:

a keeper housing having a generally hollow-cylindrical cartridge-mounting
portion that defines an axis;

a plunger cartridge including a plunger cartridge housing that is mountable

to the cartridge-mounting portion, a plunger that is slidable in the plunger

-17 -



10

15

20

25

WO 2016/004521 PCT/CA2015/050572

cartridge housing, and a plunger-biasing member that is positioned in the plunger
cartridge housing to urge the plunger out from the plunger cartridge housing; and

a locking structure that includes a locking projection on one of an exterior
surface of the plunger cartridge housing and an inner surface of the cartridge-
mounting portion, and a locking groove in the other of the plunger cartridge
housing and the inner surface of the cartridge-mounting portion, wherein the
locking groove has a first, axially extending portion and a second,
circumferentially extending portion,

wherein the plunger cartridge housing has an axial end face with a tool
engagement feature for receiving an axial force from a tool, that is generally
centered on the plunger-biasing member, and wherein the plunger cartridge is
insertable into the cartridge-mounting portion axially to drive the projection along
the first portion of the groove, and is rotatable in the cartridge housing to drive
the projection along the second portion of the groove while keeping the tool fixed
in position in the tool engagement feature so as to maintain the axial force

generally centered on the plunger-biasing member.

10. A check arm keeper as claimed in claim 9, wherein the plunger cartridge
housing has a radially outer wall with an exterior surface that is generally
cylindrical, and wherein the keeper housing has a mounting bracket portion that
permits mounting of the keeper housing to the vehicle door, and a generally
hollow-cylindrical cartridge-mounting portion that defines an axis, and that has an
inner surface that receives the radially outer wall of the plunger cartridge housing

and locks therewith to resist axial forces on the plunger cartridge housing.

11. A check arm keeper as claimed in claim 10, wherein a cartridge locking
projection is positioned on one of the exterior surface of the radially outer wall of
the plunger cartridge housing and the inner surface of the cartridge-mounting

portion, wherein the cartridge locking projection is engageable with a cartridge
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locking groove in the other of the exterior surface of the radially outer wall of the
plunger cartridge housing and the inner surface of the cartridge-mounting portion,
wherein the cartridge locking groove has a first groove portion that extends
generally axially and a second groove portion that extends generally

circumferentially.

12. A check arm keeper as claimed in claim 11, wherein a central projection is
provided on one of the plunger and the plunger cartridge housing and a
projection receiving tube is provided on the other of the plunger and the plunger
cartridge housing, wherein the plunger-biasing member is a helical coll
compression spring that is positioned in surrounding relationship with the central
projection and the projection receiving tube thereby stabilizing the spring during

compression.

13. A check arm keeper as claimed in any one of claims 9-12, wherein the

keeper housing is formed from a contiguous piece of sheet metal.

14. A check arm keeper as claimed in any one of claims 8-13, wherein the
plunger cartridge housing has an axial end face with a tool engagement feature

thereon.

15. A check arm keeper as claimed in any one of claims 9-14, wherein the
plunger cartridge is a first of two plunger cartridges that are mounted to the

keeper housing in facing relationship to one another.

16. A method for assembling a check arm keeper for engagement with a
check arm to hold a vehicle door in a selected position, comprising:
a) providing a keeper housing having a generally hollow-cylindrical cartridge-

mounting portion that defines an axis;
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b) providing a plunger cartridge including a plunger cartridge housing that is
mountable to the cartridge-mounting portion, a plunger that is slidable in the
plunger cartridge housing, and a plunger-biasing member that is positioned in the
plunger cartridge housing to urge the plunger out from the plunger cartridge
housing;

C) using a tool to insert the plunger cartridge axially into the cartridge-
mounting portion, wherein during said insertion a projection on one of an exterior
surface of the plunger cartridge housing and an inner surface of the cartridge-
mounting portion is driven axially in an axially extending portion of a groove in the
other of the exterior surface of the plunger cartridge housing and the inner
surface of the cartridge-mounting portion, and applying an axially directed force
on the plunger cartridge housing on the plunger-biasing member so as to cause
compression of the plunger-biasing member axially; and

d) using the tool to rotate the plunger cartridge housing to drive the projection
circumferentially in a circumferentially extending portion of the groove, so as to
hold the plunger cartridge housing in a selected axial position relative to the
keeper housing, and continuing to apply the axially directed force on the plunger
cartridge housing while keeping the tool fixed in position relative to the plunger-

biasing member and relative to the plunger cartridge housing.
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