WO 03/051708 Al

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
26 June 2003 (26.06.2003)

PCT

(10) International Publication Number

WO 03/051708 Al

(51) International Patent Classification’: B62K 21/06

(21) International Application Number: PCT/US02/39863

(22) International Filing Date:
13 December 2002 (13.12.2002)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

10/013,537 13 December 2001 (13.12.2001) US

(71) Applicant: CANE CREEK CYCLING COMPO-
NENTS, INC. [US/US]; 355 Cane Creek Road, P.O. Box
798, Fletcher, NC 28732 (US).

(72) Inventors: TISON, Robert, Wayne; 207 Southwood
Court, Fletcher, NC 28704 (US). REEDER, Thomas, W.;
White Pine Way, Fletcher, NC 28732 (US).

(74) Agent: SAFRAN, David, S.; Nixon Peabody LLP, Suite
800, 8180 Greensboro Drive, McLean, VA 22102 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,
YU, ZA, ZM, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Buropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SI, SK,
TR), OAPI patent (BE, BJ, CE CG, CL, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: HEADSET SPACER UNIT AND STEERING ASSEMBLY EQUIPPED THEREWITH

(57) Abstract: A headset spacer unit and
a steering assembly equipped therewith
in which the headset spacer unit is
formed of a plurality of annular spacers
(30), each of which has a configuration at
top and bottom sides (30a, 30b) thereof
which is shaped to enable a bottom side
(30a) of each of the plurality of spacer
to make an interlocking engagement
with a top side (30b) of another of said
plurality of annular spacers in a manner
preventing relative radial movement
between the spacers. In the steering
assembly, advantageously, a highest
component of the headset and a bottom
surface of the handle bar stem have
a complementary configuration for
engaging with the configuration of a
respective side of the spacer unit.



WO 03/051708 PCT/US02/39863

HEADSET SPACER UNIT AND
STEERING ASSEMBLY EQUIPPED THEREWITH

Background of the Invention

Field of the Invention
[0001] The present invention relates to a steering assemblies for bicycles and
similar vehicles of the type having a threadless steerer tube and a threadless headset

for connecting the steerer tube to the bicycle frame head tube.

Description of Related Art

[0002] Historically, the stem connecting the handlebars to the steerer tube of a
bicycle was of a general "L" shape with one portion extending into the top of the
steerer. This portion could be inserted to a varying extent to adjust the height of the
handlebars. This historical "L" type stem is used exclusively with steerers having
threaded outer diameters. The system allowed for continuous variable adjustment of
the handlebar height, but the had many limitations and problems.

[0003] With the invention of a headset assembly for bicycles as discussed in
U.S. Patent No. 5,095,770, which allowed the use of a threadless steerer and a
simplified stem design, the most commonly used stems offer no height adjustment. To
compensate for the lack of adjustability within the stem itself, simple hollow and
generally cylindrical spacers have been used above the headset assembly and below
the handlebar stems, while the steerers are cut to length once the appropriate height
has been determined. These simple hollow cylindrical spacers are used in varying
quantities and with varying heights, though typically multiple spacers are used in a
stacked arrangement. In some cases, spacers are also placed above the handlebar
stem so as to eliminate the need to cut the steerer, thereby enabling the handlebar stem
to be raised at a later time.

[0004] The currently used simple hollow cylindrical headset spacers have
limitations. They must have an inner diameter sufficiently large to enable easy
assembly over steerers. Since steerers vary slightly in outer diameter between

manufacturers and as a result of normal manufacturing variation of steerers and



WO 03/051708 PCT/US02/39863

spacers, there usually exists an undesirable radial clearance between the outer
diameter of the steerer and the inner diameter of the spacers.

[0005] As aresult of radial loads acting on the steerer and emanating from the
handlebars, this radial clearance can promote intermittent bending flexure of the
steerer between the handlebar stem and the headset assembly and radial movement of
headset spacers. These, in turn, cause eccentric loading of the headset bearings, axial
movement of the handlebar stem along the steerer, loosening of the headset assembly
preload, and noise due to the relative motion between these parts.

[0006] Certain newer bicycle forks with steerers made of lightweight
composite materials are even more susceptible to these problems. This is likely due
to reduced bending stiffness and a lower coefficient of friction between the handlebar
stem and steerer. Certain manufacturers even recommend the use of minimal headset
spacers to minimize the problems with these forks.

[0007] Another limitation of current headset spacers is that there is no
provision for preventing rotational motion of headset spacers relative to each other
and/or the bottom of the handlebar stem and the top of the headset assembly.
Rotational freedom can potentially promote relaxation of the headset preload as well.
[0008] Separate and apart from the above-described spacers, are constructions
designed to enable the pre-load on the headset bearing assembly to be adjusted after
setup of the steerer assembly. One such arrangement is described in U.S. Patent No.
5,540,457. In this arrangement, the handlebar stem has a tube which fits over the
steerer tube and is threaded at its lower end to receive a threaded locking collar. The
pre-load on the bearings can be adjusted by turning the locking collar. However, such
a pre-load adjustment arrangement is not a substitute for the height adjustment

provided by above-described spacers.

Summary of the Invention
[0009] In view of the foregoing, it is an object of the present invention to

provide a spacer unit which avoids the shortcomings of current headset spacers.
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[0010] It is a further object of the invention to provide a spacer unit which
enables a single combination of spacers to provide a number of different stack heights
to be achieved by simply changing the relative position and/or orientation of one or
more spacers relative to each other.

[0011] Yet another object of the invention is provide a spacer unit in which
the spacers are not only interlockable so as to prevent relative displacement between
the spacers in a radial direction, but also in a circumferential direction.

[0012] Still another object of the invention is the present invention is provide
a spacer unit which not only enables a height adjustment to be achieved therewith, but
also can serve to adjust the pre-loading of the steering assembly headset bearings.
[0013] It is also an object of the present invention to provide steering
assembly in which a spacer unit in accordance with the present invention is able to
interlock with handlebar stem and/or the top cover or upper bearing race of headset.
[0014] The above indicated objects and others are achieved in accordance
with the present invention by the headset spacer unit being comprised of a plurality of
annular spacers, each of which has a configuration at top and bottom sides thereof
which is shaped to enable a bottom side of each of the plurality of spacer to make an
interlocking engagement with a top side of another of said plurality of annular spacers
in a manner preventing relative radial movement therebetween. Such is achievable in
accordance with the invention through the use of a radially stepped configuration.
[0015] Furthermore, the configuration at the top side of each spacer differs
from the configuration at the bottom side of each spacer such that interlocking
engagement is prevented when spacers are stacked with bottom sides and/or top sides
facing each other. When one or more spacers are so arranged, a stack height of the
stacked spacers is produced which is different from the stack height of spacers which
results when the spacers are in interlocking engagement, thereby enabling multiple
discrete stack heights to be produced with a single set of spacers, not only by varying
the number of spacers used, but also by changing their orientation relative to each
other.

[0016] In accordance with other embodiments, varying stack heights can be

produced by changing the relative rotational position of adjacent spacers through the
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use of a spacer design having a “staircase” configuration of steps that increase in
height in a circumferential direction.

[0017] In a simpler form, a step and notch configuration can be used to
prevent relative rotation between adjoining spacers.

[0018] In the steering assembly of the invention, the lower face of the
handlebar stem and/or upper face of the top cover, upper bearing race, compression
member or other topmost component of the headset is provided with a matching
configuration to that of the spacers so as to enable the same interactions to be
achieved between the spacers and the lower face of the handlebar stem and/or upper
face of the top cover or upper bearing race of headset as are obtainable between
spacers.

[0019] These and other objects, features and advantages of the present
invention will become apparent from the following detailed description of preferred
embodiments of the invention when considered in conjunction with the accompanying

drawings

Brief Description of the Drawings
[0020] Fig. 1 is a cross-sectional view of a bicycle steering assembly in
accordance with an embodiment of the present invention;
[0021] Fig. 2 shows detail “A” of Fig. 1 on an enlarged scale;
[0022] Figs. 3 & 4 are, respectively, top and bottom exploded perspective
views of the handlebar stem, spacer unit and headset top cover of the bicycle steering
assembly of Fig. 1;
[0023] Fig. 5 contains a comparison of the stack height of handlebar stem,
spacer unit and headset top cover of the bicycle steering assembly of Fig. 1 with all
spacers interlocked and with top and bottom spacers of the spacer unit inverted,
[0024] Fig. 6 illustrates how three different spacer stack heights are obtainable
with the same three spacers of the spacer unit of the present invention.
[0025] Figs. 7 & 8 show, respectively, a steering assembly in which the spacer
unit is interlockable with the handlebar stem and the headset top cover of the bicycle

steering assembly and a steering assembly in which the spacer unit is not
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interlockable with the handlebar stem and the headset top cover of the bicycle steering

assembly.
[0026] Figs. 9A-9E show various spacer units in accordance with the
invention;
[0027] Fig. 10 is an exploded perspective view of another embodiment of a

spacer unit in accordance with the present invention;

[0028] Fig. 11 is a perspective view of the Fig. 10 embodiment in an
interlocked condition;

[0029] Fig. 12 shows the various stack heights obtainable by varying the
relative rotational position of the spacers of the Fig. 10 spacer unit; and

[0030] Fig. 13 is an exploded view of a spacer unit configured to precluded

relative rotation between spacers.

Detailed Description of the Invention

[0031] With reference to Fig. 1, it can be seen that the steering assembly 1
comprises a bicycle front fork 2 which has a steerer tube 3 that is passed through the
head tube 5 of a bicycle frame and on which a handlebar stem 7 is clamped.
Rotational movement of the steerer tube 3 relative to the head tube 5 is enabled by a
threadless headset that is comprised of a lower bearing cup 9, bearing 11, and crown
race 13 at the bottom end of the head tube 5 and a bearing cover 14, compression
member 16, bearing 18, and bearing cup 20 at the top end of the head tube. An
adjusting bolt 21, top cover 23 and preload mechanism 25 hold the steering assembly
1 together on the front fork 2. To the extent described so far, steering assembly 1 is of
conventional construction and the components mentioned so far can be of any known
design, not only that shown here. For example, other arrangements of the headset
assembly are possible, such as with bearings interfacing directly with the head tube,
non-overhanging bearing covers, bearing cups where the bearings reside within the
head tube, headset assemblies where the compression member is above the top cover,
etc.

[0032] In the illustrated arrangement, a quantity of stem height adjustment
spacers, commonly called “headset spacers,” are placed above the highest part of the

headset assembly and below the handlebar stem. The illustrated spacers 30 exhibit an
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interlocking feature, such as a counterbore 30a on one face (bottom face in Figs. 1, 2
& 4) and a complementarily shaped cylindrical protrusion 30b on an opposite face
(top face in Fig. 1 & 3). In this regard, it is noted that the inter-engaging bore and
protrusion need not be cylindrical as shown, but can be conical or any other such
shape as long as adjacent spacers are able to engage one another so as to prevent
radial movement between them once assembled. Furthermore, it is advantageous if
the counterbore 30a and protrusion 30b are shaped to enable the protrusion 30b of one
spacer 30 to snap lock into the counterbore 30a of another spacer 30 since it enables a
set of spacers to more easily be handled, and increase the rigidity of the spacer unit.
[0033] The preferred embodiment steering assembly 1 shown also provides
the highest part of the headset assembly (in this case the bearing cover 14) and lower
part of the handlebar stem with a similar configuration so that they are able to
interlock with the spacers 30 as well. It is preferred for spacers to have opposite
mating shapes on both top and bottom to facilitate stacking of multiple spacers;
however, as shown in Fig. 9C, a spacer 30’ could possess such feature on only one
side and function as dedicated top or bottom part. This may be most appropriate
when interlocking spacers are used with headset assemblies and handlebar stems not
possessing complementing interlocking configurations (see, the handlebar stem and
bearing cover 14’ in Fig. 8), both for aesthetic reasons and to achieve greater surface
area for contact.

[0034] In the situation that headset spacers are not required, it is still desirable
to have interlocking features between the handlebar stem and highest component of
the headset assembly. As is apparent from Figs. 1-5, 7 & 8, the lower face of the
handlebar stem 7 being the same as the lower side of the spacers 30, will mate with
the upper side of the bearing cover 14, which has the same configuration as the upper
side of the spacers 30.

[0035] Successive spacers need not be identical in cross sectional shape as it is
possible to have shapes that assemble to prevent radial freedom while being of
different cross sections. In this regard, Fig. 9E shows spacers 30 of differing heights.
[0036] The purpose of the interlocking features is to minimize the tendency
for the spacers to move radially under the influence of externally applied loads, e.g.,

as transferred from the handlebars, thus eliminating a potential source of movement,
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instability and noise within the steering assembly. By effectively making the stack of
spacers 30 an integral structural part of the handlebar stem 7 and the top of headset
assembly, e.g., bearing cover 14, these normally radially independent components are
linked in a manner adding significant bending stiffness to the steering assembly 1
above the upper bearing 18.

[0037] The described preferred embodiment has the highest component of the
headset assembly, e.g., the bearing cover 14, provided with an upward projecting
protrusion 14a for interfacing with the inside of the counterbore 30a of the adjacent
headset spacer 30, though this could be at the outside or the middle. This preferred
embodiment also has the lower face of the clamping portion of the handlebar stem 7
provided with a counterbore 7a for interfacing with the projection 30b of the adjacent
spacer 30, though this could be at the inside or middle. The spacers may also be used
as illustrated in the preferred embodiment or opposite this, so long as each successive
part is stacked so as to result in engagement to prevent radial freedom.

[0038] Another scenario for preventing noise and reducing, but not
eliminating radial movement, is the use of an o-ring or similar resiliently compliant
part placed within the radial gap between the steerer and spacer. For example, each
spacer could have an o-ring contained within a groove in its inner circumferential
surface or at the inner periphery of one of its top and bottom surfaces, in which case
the spacers would create an o-ring gland between each pair of adjacent headset
spacers when assembled.

[0039] As a secondary feature of the interlocking headset spacers 30, it is
possible to assemble them in a manner opposite the interlocking direction, foregoing
the benefit of interlocking, for the potential to raise the cumulative stack height of the
spacers. This enables the use of multiple fixed height spacers in variable
arrangements to achieve numerous discrete multiple heights. This can be seen from
Fig. 5 where a stack height X results when the spacers are arranged to interlock and a
larger stack height Y results when the top and bottom spacers 30 are inverted to
prevent inter-engagement. Fig. 6 shows three possible heights A, B, C that are
obtainable by fully inter-engaging, partially inter-engaging, and preventing inter-

engagement of spacers 30, respectively.



WO 03/051708 PCT/US02/39863

[0040] As is apparent from Figs. 9A-9F, the interlocking spacers may be in
the orientation shown for the preferred embodiment (Fig. 9A) or inverted relative
thereto and with differing numbers of spacers from the three shown (Fig. 9B).
Furthermore, as noted above, dedicated top and bottom spacers 30’ may be provided
(Fig. 9C) or the conventionally non-interlocking spacers S can be used in
combination with the inventive interlocking spacers (Fig. 9D). As also noted above,
the spacers 30 need not be all of the same height (Fig. 9E). Still further, any shapes
that will interlock can be used, Fig. 9F showing one alternative spacer 30" and others
are described below.

[0041] The spacers may also be constructed such that they exhibit a feature
that prevents relative rotational type motion relative to the steerer axis. This could be
accomplished by another interlocking type feature on top and/or bottom of the spacers
(i.e., teeth) or a "friction" surface, such as a texture, coating, o-ring, or the like. In
Figs. 10-12, spacers 35 are shown in which a “staircase” configuration of steps 35a-
35c that increase in height in a circumferential direction is provided. As can be seen
from Fig. 12, by change the relative rotational position of the spacers 35, four
different stack heights A, B, C, & D are obtainable. It is also noted that by making
the steps small and greater in number, and by providing the steps with ratchet-like
sloped surfaces, the spacers can serve the added function of providing a preload
adjustment mechanism. That is, after the stem 7 is tightened on the steerer tube 3, one
of the spacers 35 could be rotated so as to increase the stack height, and thus, the
bearing preload. In such a case, the outer periphery of the spacers 35 would be
provided with a slot or notch or nut-shape which would enable it to be engaged by a
wrench or other tool for purposes of rotating it.

[0042] Fig. 13 shows a simpler form of relative rotation preventing spacer 37.
In this case, the spacers 37 are provided with a step and notch configuration which
will prevent relative rotation between adjoining spacers, but otherwise functions in the
same manner as the spacers 30.

[0043] As will be apparent to those skilled in the art, the present invention is
susceptible of numerous variations and modifications, and as such should not be
viewed as limited to only those features and embodiments shown. Accordingly, the

invention is intended to encompass the full scope of the appended claims.
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What is claimed is:

1. Headset spacer unit comprising a plurality of annular spacers, each of
the spacers having a configuration at top and bottom sides thereof which is shaped to
enable a bottom side of each of the plurality of spacer to make an interlocking
engagement with a top side of another of said plurality of annular spacers in a manner

preventing relative radial movement therebetween.

2. Headset spacer unit according to claim 1, wherein said configuration
comprises a counterbore on one of said sides and a protrusion on the other of said

sides.

3. Headset spacer unit according to claim 2, wherein said protrusion and
counterbore are shaped to produce a snap lock engagement of a protrusion of one

spacer in a counterbore of another spacer.

4. Headset spacer unit according to claim 1, the configuration at the top
side of each spacer differs from the configuration at the bottom side of each spacer
such that said interlocking engagement is prevented when spacers are stacked with at
least one of bottom sides and top sides facing each other and wherein a stack height of
the stacked spacers is produced which is different from when the spacers are stacked
in interlocking engagement, such that multiple discrete stack heights are producible

depending on the orientation of the spacers with respect to each other.

5. Headset spacer unit according to claim 1, wherein the configuration at
top and bottom sides of the spacers are engageable in a manner preventing relative

rotation between engaged spacers.

6. Headset spacer unit according to claim 5, wherein said configuration

comprises a step and notch.
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7. Headset step spacer unit according to claim 5, wherein said
configuration comprises at least one “staircase” configuration of steps that increase in

height in a circumferential direction.

8. Headset spacer unit according to claim 1, wherein said spacers

comprise spacers of different heights.

9. Headset spacer unit according to claim 1, further comprising a

dedicated end spacer having said configuration at only one side thereof.

10.  Steering assembly comprising a headset, a handlebar stem and a
headset spacer unit, wherein said headset spacer unit comprises a plurality of annular
spacers, each of the spacers having a configuration at top and bottom sides thereof
which is shaped to enable a bottom side of each of the plurality of spacer to make an
interlocking engagement with a top side of another of said plurality of annular spacers
in a manner preventing relative radial movement therebetween; and wherein a highest
component of the headset and a bottom surface of said handle bar stem have a
complementary configuration for engaging with the configuration of a respective side

of the spacers.

11.  Steering assembly according to claim 10, wherein the configuration at
top and bottom sides of the spacers comprises a counterbore on one of said sides and

a protrusion on the other of said sides.

12.  Steering assembly according to claim 11, wherein said protrusion and
counterbore are shaped to produce a snap lock engagement of a protrusion of one

spacer in a counterbore of another spacer.

13. Steering assembly according to claim 10, wherein the configuration at
the top side of each spacer differs from the configuration at the bottom side of each
spacer such that said interlocking engagement is prevented when spacers are stacked

with at least one of bottom sides and top sides facing each other and wherein a stack
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height of the stacked spacers is produced which is different from when the spacers are
stacked in interlocking engagement, such that multiple discrete stack heights are

producible depending on the orientation of the spacers with respect to each other.

14.  Steering assembly according to claim 10, wherein the configuration at
top and bottom sides of the spacers are engageable in a manner preventing relative

rotation between engaged spacers.

15.  Steering assembly according to claim 14, wherein said configuration

comprises a step and notch.

16.  Steering assembly according to claim 14, wherein said configuration
comprises at least one “staircase” configuration of steps that increase in height in a

circumferential direction.

17.  Steering assembly according to claim 10, wherein said spacers

comprise spacers of different heights.

18.  Steering assembly according to claim 10, further comprising a

dedicated end spacer having said configuration at only one side thereof.

19.  Steering assembly comprising a headset, a handlebar stem and means
for interlocking a handlebar stem and a highest component of the headset in a manner
preventing relative radial movement between the handlebar stem and the highest

component of the headset.

20.  Steering assembly according to claim 19, wherein said means for
interlocking comprises a highest component of the headset and a bottom surface of
said handle bar stem having complementary configurations which are mutually

engageable with each other.
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21. Steering assembly according to claim 19, wherein said means for
interlocking comprises a headset spacer unit, wherein said headset spacer unit
comprises a plurality of annular spacers, each of the spacers having a configuration at
top and bottom sides thereof which is shaped to enable a bottom side of each of the
plurality of spacer to make an interlocking engagement with a top side of another of
said plurality of annular spacers in a manner preventing relative radial movement
therebetween; and wherein a highest component of the headset and a bottom surface
of said handle bar stem have complementary configurations for engaging with the

configuration of a respective side of the spacers.
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