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IN THE UNITED STATES DISTRICT COURT DB
FOR THE NORTHERN DISTRICT OF ILLINOIS2 JL' {5 p,
EASTERN DIVISION v U2
US. s
SRAM CORPORATION, ) > US Tk Mgﬂ%p
) | g
Plaintiff, ) Civil Action No. Un 17 2007
) TR 7 e
v. ) JURY TRIAL DEMANDED JUDGE BUCKLO
LONG YIH INDUSTRY CO. ) - Ché&d é} l VAN
a/k/a DNP, INC,, ) JeoL =l s
Defondant ) RIS TRATE FUNGH Wiota
COMPLAINT

COMES NOW Plaintiff SRAM Corporation (“SRAM”) and for its Complaint against

Defendant Long Yih Industry Co. a/k/a DNP, Inc. (“DNP”), states as follows:
PARTIES, JURISDICTION AND VENUE

1. SRAM is a corporation incorporated in the State of Illinois with its principal place
of business in Chicago, Hlinois.

2. DNP is a foreign corporation incorporated in the Republic of China having its
principal place of business at 8 FL.-3, No. 80, Kuang Fu Road, Sec. 2, San Chung City, Taipei
Hsien, Taiwan,

3. DNP, through intermediaries, has for a time past and still is purposefully selling,
shipping, and/or offering for sale, whether alone or as part of an end product, bicycle twist
shifting devices known by the product or trade name “VeloShift” or other private brand names,
such as “TD One” (hereinafter “the DNP devices™) to customers in the United States that are
placed on bicycles sold in the State of Illinois and, more specifically, in this judicial district in
competition with SRAM’s products.

4. This action arises under the Patent Laws of the United States, United States Code,
Title 35. The Court has jurisdiction over the subject matter of this action pursuant to United

States Code, Title 28, Sections 1331, 1332 and 13338.
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5. Venue is proper in this district under United States Code, Title 28, Sections
1391(d) and 1400(b).

COUNT I - INFRINGEMENT OF U.S, PATENT NO. 6,199,447 B1

6. SRAM realleges paragraphs 1-5 above, inclusive, which are incorporated by
reference.

7. The United States Patent and Trademark Office (“PTO”), on March 13, 2001,
duly and lawfully granted United States Patent No. 6,199,447 Bl (“the ‘447 patent™), entitled
“BULBOUS GRIP FOR ROTATABLE BICYCLE GEAR SHIFTER.” (A copy of the ‘447
patent is attached hereto as Exhibit A).

8. Thereafter, the ‘447 patent was assigned to SRAM and SRAM is the owner of all
right, title and interest in and to the ‘447 patent since the assignment.

9. On information and belief, DNP, through intermediaries, has for a time past and
still is purposefully shipping, selling, and/or offering for sale, or aiding and abetting and
contributing such activities, in the United States and in this judicial district, the DNP devices that
infringe one or more claims of the ‘447 patent. DNP has done so without license or authority
from SRAM.

10.  DNP has notice of the ‘447 patent and has infringed and is continuing to infringe
the ‘447 patent by shipping, selling, and/or offering for sale in the United States and in this
judicial district the DNP devices, by actively inducing others to infringe the ‘447 patent, and/or
by contributing to the infringement of the ‘447 patent, all without license or authority from
SRAM.

11.  DNP’s infringement of the ‘447 patent has damaged and will continue to damage
SRAM, including but not limited to lost profits from Ioét sales, lost income from competition
from infringing products, loss of opportunity of sales, and loss of reputation in the marketplace
due to inferior shift actuator products.

12. DNP’s infringement of the ‘447 patent has caused and will continue to cause

SRAM irreparable harm for which there is no adequate remedy at law.
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REQUEST FOR RELIEF
WHEREFORE, SRAM respectfully requests that the Court enter a judgment:

A. Declaring that DNP infringed, induced and/or contributed to the infringement of
the ‘447 patent;

B. Permanently enjoining DNP, its subsidiaries, agents, officers, employees,
directors, licensees, servants, successors, assigns, and all others acting in privity
or in concert with them, from infringing, actively inducing infringement or
contributing to infringement of the ‘447 patent;

C. Awarding SRAM damages adequate to compensate for DNP’s infringing
activities, together with interest;

D. Awarding SRAM treble damages pursuant to 35 U.S.C. §284, and other
applicable law, by reason of the willful, wanton, and deliberate nature of DNP’s
continued infringement;

E. Awarding SRAM its attorneys’ fees and costs of suit, pursuant to 35 U.S.C.
§ 285, and other applicable law;

F. Awarding SRAM such other and further relief as the Court may deem _]ust and
proper.
COUNT II - INFRINGEMENT OF U.S. PATENT NO. 5,823,058

13, SRAM realleges paragraphs 1-12 above, inclusive, which are incorporated by
reference.

14. The United States Patent and Trademark Office, on October 20, 1998, duly and
lawfully granted United States Patent No. 5,823,058 (“the ‘058 patent”), entitled “TWIST GRIP
SHIFTER FOR BICYCLES AND A BICYCLE HAVING A TWIST GRIP SHIFTER.” (A copy
of the ‘058 patent is attached hereto as Exhibit B).

15.  Thereafter, the ‘058 patent was assigned to SRAM and SRAM is the owner of all
right, title and interest in and to the ‘058 patent since the assignment.

16. On information and belief, DNP, through intermediaries, has for a time past and
still is purposefully shipping, selling and/or offering for sale, or aiding and abetting and

contributing to such activities, in the United States and in this judicial district, the DNP devices
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that infringe one or more claims of the ‘058 patent. DNP has done so without license or
authority from SRAM.

17.  DNP has notice of the ‘058 patent and has infringed and is continuing to infringe
the ‘058 patent by shipping, selling and/or offering for sale in the United States and in this
judicial district bicycles that contain the DNP devices, by actively inducing others to infringe the
‘058 patent, and/or by contributing to the infringement of the ‘058 patent, all without license or
authority from SRAM.

18.  DNP’s infringement of the ‘058 patent has damaged and will continue to damage
SRAM, including but not limited to lost profits from lost sales, lost income from competition
from infringing products, loss of opportunity of sales, and loss of reputation in the marketplace
due to inferior shift actuator products.

19. DNP’s infringement of the ;058 patent has caused and will continue to cause
SRAM irreparable harm for which there is no adequate remedy at law.

REQUEST FOR RELIEF
WHEREFORE, SRAM respectfully requests that the Court enter a judgment:

G. Declaring that DNP infringed, induced and/or contributed to the infringement of
the 058 patent;

H. Permanently enjoining DNP, its subsidiaries, agents, officers, employees,
directors, licensees, servants, successors, assigns, and all others acting in privity
or in concert with them, from infringing, actively inducing infringement or
contributing to infringement of the ‘058 patent;

L Awarding SRAM damages adequate to compensate for DNP’s infringing
activities, together with interest;

J. Awarding SRAM treble damages pursuant to 35 U.S.C. §284, and other
applicable law, by reason of the willful, wanton, and deliberate nature of DNP’s
continued infringement;

K. Awarding SRAM its attorneys’ fees and costs of suit, pursuant to 35 U.S.C.
§ 285, and other applicable law;

L. Awarding SRAM such other and further relief as the Court may deem just and
proper,
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JURY DEMAND

Plaintiff SRAM demands a trial by jury as to all claims and all issues properly triable

thereby.

Dated: June 10, 2002

Respectfully submitted,

LEWIS, RICE & FINGERSH, L.C.

By oz ani @F*MSL/\ /ﬂ&é_
Frank B. Janoski
Richard B. Walsh, Jr. (57/4/\/}-:;_1_\; o
500 North Broadway, Suite 2000
St. Louis, Missouri 63102
Telephone: 314-444-7600
Facsimile: 314-241-6056

ALTHEIMER & GRAY

(DTS or

Robert E. Browne

Mark R. Galis
10 South Wacker Drive, Suite 4058
Chicago, Illinois 60606
Telephone: 312-715-4058
Facsimile: 312-715-4800

Attorneys for Plaintiff
SRAM CORPORATION
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(57) ABSTRACT

A bulbous totatable gripping surface for a derailleur-type
bicycle gear shifting system is formed of a resilient material
with axially extending znd angularly alternating ridges and
base regions. The bulbous shape ¢xiending along the handle-
bar axis provides an increased dizmeter thal nalurally con-
torms to the longer middle finger of a rider’s hand relative
lo the shorer adjoining index and ring fingers, to aid in the
transmission of torque. The ridges and base regions are
angularly spaced such that they At naturally into the crooks
of the rider’s hand. The ridges, likewise, provide a larger
diameter to 2id in the traosmission of torque and to protrude
above any mud which may have collected thereon. To
further ¢abance the torque transmission capabilities of the
grip, the gripping surface is provided with 2 pattern of nubs.

14 Claims, 4 Drawing Sheets
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BULBOUS GRIP FOR ROTATABLE BICYCLE
GEAR SHIFTER

CROSS-REFERENCES 'TO RELATED
APPLICATIONS

This application is a contipuation-in-part of application
Ser. No. 08/730,352 filed Oct. 15, 1996, abaadoged, which
io tum is a continuation of application Ser. No. 08/330,285
filed Oct. 27, 1994, now U.S. Pat. No. 5,564,316 issued Oct.
15, 1996, which in turn is a coatinuation-in-part of appli-
cation Ser. No. 08/287,721 filed Aug. 9, 1994, now U.S. Pat.
No. 5,584,213 issued on Dec. 17, 1996, which in turn is a
continuation-in-part of application Ser. No, 08/207,249 filed
Maze 7, 1994, now U.S. Pat. No. 5,476,019 issued on Dec.
19, 1995. The above patents and the pending application are
[uily incorporaled by reference herein,

BACKGROUND GF THE INVENTION

1. Field of the lnvention

This imvention relates to rotatable grps for actuating a
derailleur-type bicycle gear shifting system. More
particuiacly, it relates to handlebar-mounted rotatable grips
designed o ergonomically fit the joints and lands of a rider’s
hand.

2. Description of Related Art

Hand-rotatable bicycle gear shifters have been developed
as replacements for older lever-actuated shifters, especially
[or use in conjunction wilh oF-road or “mountain” bicycles.
Hand-rotatable shilt acluators are disclosed, [or example, In
U.S. Pat. No. 4,900,291 issued Feb. 13, 1990; U.S, Pat, No,
4,938,733 issued Jul. 3, 1990; U.S. Pat. No. 5,102,372
issued Apr. 7, 1992; and U S. Pat. No. 5,476,019 issued Dec.
19,1995, All of these paztents are assigned to the assignee of
this application. Ia cach of the foregoing patents, a bicycle
derailleur is actuated by a rotatable gdip which is located on
the handlebar of the bicycle inboard of a customary station-
ary handgrip. Prior to this invention, the gripping surface of
rotatable grips sold by the assignee of this application was
typically formed of foam rubber or neoprene and had a
smooth outer surface, as shown in FIGS. 33 and 40 of U S.
Pat. No. 5,102,372 and FIGS. 21 and 40 of U.S. Pat. No.
5,197,927 reference above.

The assignee has experimented with hand-rotatable grips
with axially extending ribs where the grips were formed of
a hard plastic matedal such as ABS; these grips were less
than optimal in that they presented harsh sharp edges o the
operator’s hand. Thesc edges were uncomfortabie to the
rider, presenting an especially acute problem during jarring
off-road bicycle riding over uneven surfaces and obstacles.
Also, these prior rotatable grips of the assignee tended to
become slippery when fouled by mud and the like, reducing
the amount of torque capable of being applied by the rider
and requiring the rider to exert a greater gripping force on
the shifters. A need therefore exists for improved grips with
optimum torque-transinission and anti-fouling features
which are adapted to be incorporated into a hand-rotatable
gear shifter.

SUMMARY OF THE INVENTION

It is an object of this invention to provide a gripping
surface ga 2 handlebar-mounted rotatable grip for actuation
of a derailleur-type bicycle gear shift system which more
readity and comfortably transmits torque from the rider’s
hand to the shifter. It is a further object of this invention to
provide a gripping surface for a retatable grip which will
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allow the dder to effectively tragsmit torque to the shifter in
the presence of mud and debris while providing a comfor-
able surface for the rider to grip.

According 1o one aspect of the invention, @ grip for a
hand-cotatable bicycle gear shifter is provided with an outer
gripping surface in the form of a bulb in a direction parallel
to the shifter axis with axially extending ridges angularly
spaced by elongated base regions about the grip circumfer-
ence. The ridges are displaced radially outwardly relative to
the adjoining base regions, The bulbous shape at the general
outer surface of the grip along the shifter axis provides a
larger gripping diameter that accommodates the extended
length of a rider’s middle finger relative to the shorter
adjoining index and ring fingers. Both the bulbous shape
along the shifter axis and the angularly alternating ridges
and base regions define the owter surface of the grip in order
to maximize the surfuce area comtacling the ridec’s band.
The axially extending ridges are of a width and are spaced
such that the thumb and at least the index finger and the
portion of the palm therebetween readily engage at least 2 or
more of the ridges to further enhance torque transmission 1©
the shifter, Additionally, the larger diameter ridges and bulb
shape enable the dder to shift with greater mechanical
advantage, thereby reducing the torque transmission and
grippiog or clasping forces that the rider must exert on the
shifter.

In a further embodiment of this invention, a rotatable grip
is provided with axially cxtending ribs on the bulbous
general outer surface. The axially extending ribs arc also of
a widih and are spaced such that the thumb and at least the
index finger and the portion of the palm therebetween
readily eogage at least 2 or more of the ridges to further
enhance torque transmission to the shifter. The ribs are
angularly spaced by grooves about the grip citcumference,
the ribs defining sidewalls formed at a substantial angle to
the outer surface of the bulbous grip. A primary function of
the zibs is to ensure Lhat a grippable sucface protrudes abave
any mud and debris that may collect on the grip. An
additional primary function of the ribs is to improve torque
transmission by providing a larger diameter operating sur-
face with more deformable and engageable edges.

In further embodiments of this inveation, the ribs, ridges
and base regions of the preferred embodiments described
herein ure provided with radially extending nubs which
provide enhanced torque trapsmission by presenting smaller
surface areas which are deflected by engagement with the
thumb and at least the index finger and the portion of the
palm therebetween. Preferably, a profile of these nubs in an
axial section is also bulbous, and the distance between the
profile of the general outer surface and that of the nubs is
substantially coastant.

BRIEF DESCRIPTION OF THE DRAWINGS

Other aspects of the invention and their advantages will
be discerned from the following detailed description, in
which like characters denote like parts, and io which:

FIG. 1 is an isometric view of a portion of a bicycle
handlebar on which is mounted a hand-rotatable gear shifter
incorporating a bulbous grip according to the invention;

FIG. 2 is a sectional view takea substantially along line
2—2 of FIG. 1;

FIG. 3 is a sectional view taken substantially along line
3—3 of FIG. 1;

FIG. 4 is an exial sectional view taken subsiantially aloag
line 4-—4 of FIG. 1;

FIG. 3 is an isometric view of a rotatable bulbous grip
according to another embodiment of the invention;
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. The right radial distance between the profile of the surface
37 apd the profile of the nubs 40 remains substantially
constant, therefore, the deformability and cushioning of the
nubs 4 remains substantially constant for the fingers and
portios of the palm clasping grip 36.

While FIG. 7 is 2 section taken through two opposed base
regions 32, and demonstrates the bulbous profile thereof, an
axial section taken through two opposed ridges 30 would
likewise yield a bulbous or prolately convex profile.
Preferably, the bulbousness of the ridges 30 matches the
bulbousness of the base regions 32 so that the crook-
engaging features of the grip 36 will be present on all fingers
designed to be received by the grip 36.

According to the preferred embodiments of the invention,
the prolately bulbous or convex shape of rotatable grips 16
and 36, as tzken in a section extending axially along the
handlebar axis, provides a larger diameter that naturally
conforms 1o the longer middle finger of a rider’s hand
relative 10 the shorter adjoining index and ring fingers.
Additionally, a reduced diameter valley region, along line
3—3 of FIG. 4, created between the crown 26 of the bulb,
ajong line 2—2 of FIG. 4, and the flange 28 adjacent the
housing 12, naturally cradles and supports the rider’s index
finger on three sides, thereby further enhancing the torque
transmitting characteristics of the shifter. The larger diam-
eter of the bulb relative Lo the valley region, and the larger
diameter of the ribs 18 and ridges 30, enable the rider Lo shift
with greater mechanical advantage, thereby reducing the
required shifting foree by the rider. Regardless of whether
the grip outer surfaces 17 and 37 are characterized by spaced
ridges and base regions or ribs and grooves, the bulbous
shapc along the handlebar axis and the pattern of radiaily
protruding b or ridge features about the grip circumference
provide the rider with a significantly improved ¢rgonomic
grpping surface that more naturally conforms to the rider’s
hand. This in tum ailows the rider to exert less gripping force
on and impart a greater shifting torque to the shifter 16,
thereby reducing hand fatigue.

In summary, novel grips for haod-rotatable bicycle gear
shifter have been disclosed and itlustrated which provide
bulbous surfzces for good retention of torque transmission
uader adverse snvironmental conditions, and which opti-
mize the transmission of torque by being ergooomically
fitted to 2 rider’s hand. While preferred embodiments and
their advantages have been described in the above detailed
description, the invention is not limited thereto but only by
the scope and spirit of the appended claims.

What is claimed:

1. A hand-rotatable shift actuator adapted 1o be coaxially
mounted over a bicycle bandlebar inboard of a stationary
handgrip, said shift actuator conrprising:

a rotating member adapied to be rolated with respect to
the handlebar to actuate a conlrol cable of a bicycle
gear shifting system and having an axis and an exterior;
and

resilient grip mounted onr the exterior of said rotating
member and having an outer surface defining a bulbous
shape in a direction parallel to the axis, the outer
surface having an inboard position and an outboard
position adjacent this inboard position, the bulbous grip
outer surface is adapted to be engaged by an index
finger of a user at the inboard position, tke inboard
position on said grip having a grip outer surface diam-
eter that is smaller than a grip outer surface diameter at
the outboard position on said grip, the outbeard posi-

lion adapted lo be engaged by a middle (inger of the
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user, the outboard grip position being closer to an end
of the bardlebar than the inboard grip position.

2. The shift actuator of claim 1, wherein the grip outer
surface further defines:

a plurality of elongated ridges formed substantially in

parallel with the axis; and

a plurality of elongated base regions angutarly spacing
apart adjacent cnes of said elongated ridges, 20 outer
surface of each of said ridges being radially outwardly
displaced from am adjacent base region, an aagular
extent of said ridges and base regions being preseiected
such that said grip is adapted to be engaged by a thumb,
at least an index finger, and a palm therebetween of 2
hand of a rider in such & way that the ridges engage only
the crocks of the rider’s hand formed by the thumb,
finger and palm therebetween.

3. The shift actuator of claim 2, wherein said grip has no

more than six of said ridges.

4. The shift actuator of claim 2, wherein the grip outer
surface is provided with nubs in the elongated base regions,
each of said nubs having a radiaily outward sucface area, the
surface areas of said nubs adapted to be deflected by
engagement by the thumb and one or more fingers and the
portion of the palm therebetween of the rider.

5. The shift actuator of claim 2, wherein the outer surface
of said ridges is provided with oubs, each of said nubs
having a radially outward surface area, the surface areas of
said nubs adapted to be deflected by engagement by the
thumb and one or more fingers and the portion of the palm
therebetween of the rider.

6. The shift actuator of claim 35, wherein the grip ouler
surface is provided with nubs in the eloogated base regions,
each of said oubs kaving a radially outward surface area, the
surface areas of said nubs adapted to be deflected by
engagement by the thumb and coe or more fingers and the
portion of the palm therebetween of the rider.

7. The shift actuator of claim 1, further comprising a
plurality of elongated ribs formed substaotially in parallel
with the axis on the grip outer surface, a plurality of grooves
angularly spacing aparl adjacect ones of said ribs, each of
said grooves having a base surfuce, an ouler surface of each
of said ribs being radially outwardly displaced from the base
surface of an adjacent one of said grooves by a sidewall
having a predetermioed height, an angular extent of said
grooves and said height selected such that said grip is
adapted to be engaged by a thumb, at least an index Lnger,
and a palm therebetween of a hand of a rider in such a way
that said ribs engage only the crocks of 2 rider’s hand
formed by said thumb, finger and palm therebetween.

8. The shift actuator of claim 7, where said grip has ao
more than six of said ribs.

$. The shift actuator of claim 7, wherein the outer surface
of said ribs is provided with nubs, each of said nubs haviag
2 radially outward surface area, the surface areas of said
nubs adapted to be deflected by engagement by the thumb
and one or more fingers and the portion of the palm
therebetween of the rider.

10. A band-rotatable shift actuator adapted to be coaxially
mounted over 4 bicycle handlebar, said shift actuator com-
prising:

a rotating member adapted to be rotated with respect to
the handlebar to actuate a control cable of a bicycle
gear shilling system and having an axis and a cylindri-
cal exterior; and

a resilient grip mounted on tke cylindrical exterior of said
rotating member and having an outer surface defining
a bulbous shape in a direction parallel Lo the axis, the



-

Case: 1:02-cv-04142 Document #: 1 Filed: 06/10/02 Page 11 of 28 PagelD #:11

M

United States Patent [
Arbeiter

m

N

5,823,058
Oct. 20, 1998

f11] Patent Number:
[45] Date of Patent:

(54] TWIST-GRIP SHIFTER FOR BICYCLES AND
A BICYCLE HAVING A TWIST-GRIP
SHIFTER

[75] Inventor: Markus Arbeiter, Wiirzburg, Germany

[73] Assignee: Mannesmann Sachs AG, Schweinfurt,
Germany

[21]  Appl. No.: 610,651
[22] Filed:  Mar 4, 1996
Related U.S. Application Data

[63] Continuation-in-part of Ser. No. 566,284, Dec. 1, 1995, Pat.
No. 5,606,859, which is a continuation-in-part of Ser. No.
563,996, Nov. 29, 1995, Pat. No. 5,588,925,

[60] Provisional application No. 60/004,006, Sep. 20, 1995.

{301 Foreign Application Priority Data
Dec, 2, 1994 [DE] Germany ..o 44 42 953.3
Dec. 2, 1994 [DE]  GEAMBnY .eovreecoveresmsumneonns 44 42 952.5
{51] Int. CLE nirninnisninn B42ZK 23/04; B62M 25/04
(52] UB.Cl s Td/489; T4/473.13; T4/506
[58] Field of Search .o . 747489, 506, 473.13,
74/473.14
[56] References Cited
U.S. PATENT DOCUMENTS
D. 269,850 7/1983 Preisler et al. crerricenensniriniinns D&/303
D. 208,309 11/1988 Coue .
D. 209,333 171980 Coue ...
D. 324,634 31992 Chen
D. 351,776 10/1994 Schuchard et al
2,962,401 121958 Gwin
3,218,879 11/1965 Reed

4,232,565 11/1980 Leooheart ...iovessan
4,352,303 10/1982 Christner

4,686,865 8/1987 Rivera

4,900,201 271990 Patterson .o, 474/80
4,938,733 771990 Pallemon cuvomenemsssmsssns 474/80
4,945,785 8/1990 Romano ...... o 745022
5,102,372  4/1992 Patterson €t al. .oeveecicnennsesee. 474/80
5,134,897 8/1992 Romane ......cwewen . 741489
5,197,927 3/1993 Patterson et al. . 474/30

9/1993 Chen
51994 Tagawe ...
5,390,565 2/1995 Tagawa et al
5,421,219 6/1995 Tagawa ct al. .

FOREIGN PATENT DOCUMENTS

0671315 9/1995
1054875 10/1933
2540818 8/1984
2657062 /1991
2817627 1L/A978
3215425 10/1983
3215427 10/1983
8504060 12/1985
3823741 1/1989
3727933  3/1989

. 9412207 2/1995
29502403  6/1995
0180434  8/1962
9318960 9/1993
9318961 9/1993 WIPO.
9319977 10/1993 WIPO.

OTHER PUBLICATIONS

U. S. applications 08/610657 filed Mar. 1996; Markus
Arbeiter,

U, 8. applications 08/610620 fled Mar. 1996; Markus
Arbeiter.

U. S. applications 08/610665 filed Mar. 1996; Klaus Neu-
Mann,

741489

5,241,877
5,315,861

European Pat, Off. .
FIange seeesrocrmarimemmrmmrins 741489
France ,

France .

Germany .
Germany .
Germany .
Germany .
Germany .
Germany .
Germany .
Germany .

Sweden .

WIPO .

Primary Examiner—Allan D. Heamano -
Artorney, Agent, or Firm—Nils H. Ljungman and Associates

[57) ABSTRACT

A twist-grip shifter for bicycles having a twist grip or grip
part which is actuated by the rider’s hand to change the gears
of the bicycle, and a cable winding mechanism or coil
wind-up mechanism. The twist grip and the cable winding
mechanism of the twist-grip shifter can be connected to one
another by providing claws or projections on a tubular

extension of the cable winding mechanism, and by provid- -

ing corresponding recesses inside the twist grip, in which
recesses the claws can be engaged. One of the claws and one
of the recesses cun be configured differeatly from the other
claws and recesses, in order to simplify the assembly of the
two parts with respect to one another.

18 Claims, 16 Drawing Sheets
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. configured differently than ihe other three recesses, in order
10 essentially guaraatee a correct assembly of the two parts
with respect to one another. Thus, an essentially simple and
reliable connection can be achieved between the grip part of
2 twist-grip shifter and the cable winding mechanism of 2
twist-grip shifter, which connection can be configured such
that an incorrect installation of the two parts with respect o
one another can be avoided.

Oune aspect of the invention resides broadly in a bicycle,
the bicycle comprising: a frame; at least two wheels, the at
least two wheels comprising at least a front wheel and a rear
wheel; the at least two wheels being disposed on the frame;
apparatus for propelling at least one of the front wheel aod
the rear wheel; the apparatus for propelling comprsing: a
chain; at least twa sprockets to engage the chain; at least two
pedals, the at least two pedals being connected to one of the
at least two sprockets; a seat, the seat being disposed on the
frame; 2 handlebar for steering the bicycle; a bicycle gearing
system, the bicycle gearing systcm comprising: apparatus

for shifting gearing associated with the rear wheel of the 5

bicycle; shift actuator apparatus rotatably mounted on the
handiebar, generally coaxially with the handlebar; at least
one control cable having a first end and a second end; the
fiest end of the at least one control cable being operatively

associated with the shift actuator apparatus; the second end

of the al least one control cable being operatively associated
wilh the apparatus for shifting gearing; the shift actualor
apparatus comprising: a first part for being rotated in a first
direction and a second direction; the first part being opera-
tively connected to the apparatus for shifting gearing; the
first part comoprising a rotatable grip part; a sccond part, the
sccond part comprising apparatus for actuating the first end
of the at least one control cable; apparatus for connecting the
first part and the second part to one another, and for rotating
the first part and the second part along with one another; a
housing, at least a portion of the second part being disposed
within the housing.

Another aspect of the jinvention resides broadly in a
handlebar mountable bicyele gear shifter, the gear shifter
comprising; shift actuator apparatus rotatably mounted on a
handlebar, generally coaxially with the handlebar; at least
one control cable having a first end and 2 second end; the
first end of the at least one control cable being operatively
associated with the shift actuator apparatus; the second end
of the at least ome control cable for being operatively
associated with gearing; the shift actualor apparatus com-
prising: a first part for being rotated in a frst direction and
a second direction; the first part being operatively connected
to the gearing; the frst part comprising a rotatable grip part;
a second part, the second part comprising apparatus for
actuating the first end of the at least one control cable;
apparams for connecting the first part and the second part to
one another, and for rotating the first part and the second part
along with one another; a bousing, at least a portion of the
second part being disposed within the housing.

The above discussed embodimeats of the present inven-
tion will be described further hereinbelow with reference to
the accompanying figures. When the word “invention” is
used in this specification, the word “invention” includes
“inventions”, that is, the plural of “invention”, By stating
“invention”, the Applicants do not in any way admit that the
present application does not include more than one patent-
ably and non-obviously distinct inventionm, and maintains
that this application may include more than one patentably
and non-obviously distinct invention, The Applicants hereby
assert that the disclosure of this application may include
more than one invention, and, in the event th_?t there is more

5

10

4

than one invention, that these ioventions may be patentable
and non-obvious one with respect to the other.

BRIEF DESCRIPTION OF THE DRAWINGS

The present tnvention is described in greater detail below
with reference to the accompanying drawings, in which:

FIG. 1 shows an exploded view of a twist grip and a cable
winding mechaoism of & twist-grip shifter;

FIG. 2 shows a perspective view of the tubular extension
of the cable winding mechanism;

FIG. 3 shows a side view of the tubular extension of the
cable winding mechanism;

FIG. 4 shows an additional side view of the tubular
extension of the cable winding mechanism, rotated by about
45° with respect L0 the view shown in FIG. 3;

FIG. 5 shows a cross-section of the tubular extension of
the cable winding mechanism;

FIG. 6 shows an end view of the tubular extension of the
cable winding mechanism;

FIG. 7 shows an additional side view of the tubular
extension of the cable winding mechanism, rotated by about
45° from the view shown in FIG. 4;

FIG. 8 shows an additional end view of the tubular
extension of the cable winding mechanism, opposite of the

_ end view shown in FIG. §;
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FIG. 9 shows an end view of the twist grip of the
twist-grip shifter shown in FIG. 1,

FIG. 10 shows a cross-section of the Lwist grip shown in
FIG. 1;

FIG, 11 shows an additional perspective view of the twist
grip showm in FIG. 1;

FIG. 12 shows an exploded view of a complete twist-grip
shifter;

FIG. 13 shows the twist-grip shifter of FIG, 12 fully
assembled;

FIG. 13Aalso shows the twist-grip sbifter of FIG. 12 fully
assembled, but shows the opposite side of the twist-grip
shifter than that shown in FIG. 13;

FIG. 13RB shows substaatially the same view as shown in
FIG. 13A, but with the cover panel removed;

FIG. 13C shows the interior of the cable winding portion;

FIG. 13D shows a frontal view of the guide;

FIG. 13E shows the intedor of the cover for the arm or
cable inlet segment;

FIG. 14 shows the twist grip shifter of FIG. 1 being
assembled on a handlebar of a bicycle;

FIG. 15 shows one example of a bicycle and bicycle
transmission incorporating the present invention;

F1G. 16 shows an end view of the twist grip of the
twist-grip shifter shown in FIG. 1;

FIG. 17 shows a cross-section of the twist grip shown in
FIG. 1;

F1G. 18 shows an enlarged view of the groove of the twist
grip shown in FIG. 17;

FIG. 18A shows essentially the same view as FIG. 18, but
shows the collar;

FIG. 19 shows an additional perspective view of the rwist
grip shown iz FIG. 1;

FIG. 20 shows a side view of the cable winding portion
and a twist grip connected to one another;

FIG. 21 shows a cross-section of the seal between the
cable windiog portion and the twist grip of FIG. 20;
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which stepped portions 172 and 175 can preferably be
located at the base of claw 17 (i.e. where claw 17 joios
tebular extension 5a), and on both sides 17¢ and 174 of claw
17 (as best shown in FIG. 8). Of course other configurations
of claw 17 would be within the scope of the present
invention, and stepped portions 17a and 175 are presented as
one example of a method for configuring claw 17 differently
from the other claws 15, 16 and 18. As illustrated in FIG. 3,
claw 17 can have a first side 110, 2 second side 112, a third
side 111, a front side 113, a back side 114 and a base portion
113. In addition, the stepped portion 175 can have a first
surface 116 and a second surface 117.

Twist grip 1, as shown in FIGS. 1 and 9-11, can, along the
same lines, have four recesses 23, 24, 25 and 26 located in
interior portion 4, in which recesses claws 15, 16, 17 and 18
of tubular extension Se can be engaged. lo FIG. 1 only ome
recess 23 can be seen, due to the particular orientation of the
twist grip 1, but see FIG. 9. The recess 23 shown in FIG. 1
can preferably be configured to cogage only with claw 17 of
the tubular extension 34, so that an incorrect instzllation of
bular extension Sq inside the twist grip 1 can be avoided.
Thus, recess 23 can have stepped portions 23a and 235 for

H

10

respectively engaging with stepped portions 174 and 170 of

claw 17. The recess 23 can include a first side 100, a second
side 102, a third side 101, a back side 103 and a base portion
104. The stepped portion 236 can alse include a first surface
106 and a second surface 103,

With regard (o the above, a specific orientation of the twist
grip 1 with respect to the cable winding portion 2 may be
desirable if the twist grip 1 bas a marking on the exterior
pottion 3 at its largest diameter, such as an arrow for
example, which marking can be used to point to the current
gear in gear display 11 located on housing 9 of the cable
winding portion 2. In this case, the claw and recess which
are to have the different configuration than that of the other
claws and recesses should be selected so the location of the
“special” claw and recess coordinate with the location of the
gear display 11 on the housing 9. In other words, the location
of the “special” claw and recess should be chosen so that the
range of rotation of the twist grip 1 coordinates with the
location of the gear display 11 on the cable winding portion
2. In this situation, the indicator 12 shown in FIG. 1 which
is located on the bousing 9 essentially would not be
necessary, since a marking or gear indicator would instead
be located on the exterior portion 3 of the twist grip 1. Thus,
once the twist grip 1 is connected to the cable winding
portion 2, the marking on the twist grip 1 can be utilized to
indicate the current gear of the bicycle transmission by
pointing to & gear number shown in the gear display 11.

In addition, it should be understood that a greater or lesser
number of claws 15, 16, 17, and 18 and recesses 23, 24, 25
and 26 would be within the scope of the present invention,
provided that the number of claws is sufficieat for transmit-
ting the torque applied by the rider’s hand or fingers to the
cable winding mechanism 5.

[n accordance with one embodiment of the present
invention, the claws 15, 16, 17 and 18 can preferabiy be
Iocated at about 90° intervals from one another along tubular
extension 54 Similarly, recesses 23, 24, 25 and 26 can also
be located at about 90° intervals from obe another inside

interior portion 4. Of course, it should be understood thart the .

above~-mentioned angular orientations of the claws 15, 16,
17, and 18 and recesses 23, 24, 25 and 26 with respect to one
another are only one example of one type of configuration in
accordance with the present invention, and that other con-
figurations and/or orientations of the claws 15, 16,17 and 18
and recesses 23, 24, 25 and 26 would be within the scope of
the present invention.
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The tubular extension 5a of the cable winding mechanism
5 can also preferably have an aogled or sloped circular
portion 21 located near claws 15, 16,17, and 18, and a bead
or flange 22 (see FIGS. 1, 3, 4, 5 and 7) located next to
angled portion 21. Angled portion 21 can engage with a
corresponding angled portion 27 (see FIG. 1) located in the
interior portion 4 of the iwist grip 1, and the bead 22 can
likewise engage with a groove 28 located inwardly of angled
portion 27 (see FIGS. 9 and 10). Thus, once the cable
winding mechanism 5 has been inserted into the twist grp
1, and the claws 15, 16, 17 and 18 are engaged in a
corresponding recess 23, 24, 25 and 26, bead 22 can be
engaged in groove 28, and ungled portivn 21 cug fit against
angled portion 27. Once inserted inte the twist grip 1, the
tubular extension Sa will then be non-rotationally connected
to the twist grip 1, such that when the twist grip 1 is turned
by the rider, the interior portion or twist part 4 rotates, and
thus rotates the tubular extension 54, and, since the shilting
cable is connected to the cable winding mechanism 5 by
rmeans of the guide 5S¢ discussed hereinabove, the shifting
cable can be moved along with the tubular extension 5a in
order to change the gears of the bicycle by means of a hub
transmission or derailleur trapsmission (see FIG. 15).

In other words, and ir accordance with one embodirent
of the present invention, one end of the control or shifting
cable can preferably be fastened to the hub or derailleur
ransmission of the bicycle. This end of the cable can be
biased by a spring or similar device in the bicycle transmis.
sion. The other end of the cable can be connected to the
cable winding mechanism 5 by means of orifice 5f and guide
Sc as discussed above. Thus, when for example, the rider
upshifts (i.e. shifts from a lower gear to a higher gear), the
cable is essentially released from the previous gear position,
and can essentially be “unwound” from the tubular exten-
sion Sa of the cable winding mechanism 5. This motion of
the cable can be assisted by the spring in the transmission
which pulls on the cable. For this movement, i.e. upshifting,
relatively little force is typically needed on the twist grip 1,
so the portion of the twist grip 1 with the smaller diameter
can preferably be used by the rider. Oppositely, when the
rider downshifts (i.c. shifts from a higher gear to a lower
gear), the cable is “wound” around the tubular extension Sa
of the cable winding mechanism 5, against the force of the
transmission spring. For this movement, i.e. downshifting, a
larger force is typically needed on the twist grip 1, so the
portion of the twist grip 1 having the larger diameter can be
used by the rider in this sitwation for a more effective
transmission of torque.

As best seea in FIG. 10, the interior portion 4 of the twist
grip 1 can also have two stepped portions 29 and 30, located
inwardly from groove 28. Stepped portion 29 can preferably
have a smaller diameter than does the groove 28, and a larger
diameter thaa stepped portion 30. )

FIG. 12 shows ar additional exploded view of a complete
twist-grip shifter, which twist-grip shifter has a different
twist grip 31 than the twist grip 1 discussed above, and also
has a different cable connection or cap 34« than the cap 14a
shown in FIG. 1. FIG. 13 shows the twist-grip shifter of FIG.
12 fully assembled. The twist grip 31 shown in FIGS. 12 and
13 has a different exterior surface 32 than that of exterior
portion or grip part 3 of twist grip 1, otherwise, the twist-grip
shifter shown in FIGS. 12 and 13 is essentially identical to
the twist-grip shifter discussed bereinabove. The description
presented herebelow can be considered to be one possibie
method of assembling the twist-grip shifter of the present
invention.

The twist-grp shifter shown in FIGS, 12 and 13 can

‘preferably have a bracket 33 which can be inseried inside
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is of the traditional drop bar iype, although it is to be
understood that the present invention is equally applicable to
virtually any type of bicycle handlebar.

A down fork 62 consisting of left and right seat stays
extends dowawardly and rearwardly from the upper portion
of seat tube 54, and a bottom fork 63 consisting of left and
right chain stays exterds rearwardly from bottom bracket
55. The left sides of down fork 62 and bottom fork 63 are
connected at their rear ends, and similarly the right sides of
down fork 62 and bottom fork 63 are connected at their rear
ends, and these rear connections support rear wheel diopouts
which define the axis 64 of rear wheel 65.

Aseat stepn 66 is engaged in the upper end of seat tube 54,
and is releasably secured by a seat clamp 67. The pedal
crank, generally designated 68, is rotatably journalled in
bottom bracket 55, and includes right and left crank arms 69.
A chain wheel cluster designated 170 is rigidly supported on
pedal crank 68, and constitutes the sprocket cluster of the
front derailleur assembly. Most commonly, the chain whee!
cluster will embody two chain wheels, although it is also
commeon to have chain wheel clusters with three chain
wheels, An endless drive chain 171 transmits power from the
chain wheel cluster 170 to a multiple freewheel 172 that is
operatively coanected to the rear wheel bub mechanism in a
conventional manoer,

A froot derailleur mechanism designated 173 cooperates
with chain wheel cluster 170 to shift chain 171 laterally
between two chaln wheels of cluster 170, down-shifting
from the smaller chain wheel to the larger chainwheel, or
up-shifting from the larger chain wheel Lo the smaller chain
wheel. A rear derailleur mechanism designated 174 is piv-
otally connected to the frame proximate the right side
portions of down fork 62 and bottom fork 63 for shifting
chain 173 laterally from sprocket to sprocket of the multiple
freewheel 172. A front control cable {not shown) operatively
connects a front twist-grip shifter (not shown) in accordance
with the present invention to the front derailleur mechanism
173 such that the front twist-grip shifter cooperates with and
controls the shifting of the front derailleur mechanism 173,
Similarly, a rear coatrol cable 175 operatively connects a
rear twist-grip shifter, lncluding twist grip 1 and cable
winding portion pontion 2 in accordance with the present
invention, to the rear derailleur mechanism 174 such that the
rear twist-grip shifter cooperates with and controls the
shifting of the rear derailleur mechanism 174.

Referring back to FIG. 1, the disclosure now turns to an
additiona] feature of the present invention relatiog (o a seal
between the cable winding portion 2 and the twist grip or
grip part 1. As mentioned above, FIG. 1 shows the twist grip
or grip part 1 and the cable winding portion 2 disassembled
from one another, which is useful bere for illustrating the
scal benwveen the two parts.

Since it is highly desirable to prevent dirt and debris from
entering the interior of the twist-grip shifter, a seal can
preferably be provided adjacent the connection of the cable
winding portion 2 and the twist grip 1. In accordance with
the embodiment shown in FIG. 1, the seal can be a contact-
less or frictionless seal that includes a collar, tongue or
flange 70 disposed about the connecting ¢nd of the cable
winding portion 2, and a groove 71 formed in the connecting
end of the interior portion 4 of the frusto-conical part 107 of
the twist grip 1. The collar 70 can be integral with the
housing 9, or can be separate component and attached to the
housing 9.

The collar 70 of the cable winding mechapism 2 can
preferably be positioned wilh respect (o the groove 71 so that

1¢

20

25

30

45

50

60

635

12

when the cable winding portion 2 and the twist grip 1 are
fastened to one another, as discussed in detail herebelow, the
collar 70 essentially does not contact the walls of the groove
71. Whean fully assembled, the twist grip 1 can rotate along
with the cable winding mechanism 5, which cable winding
mechanism 5 is located inside the cable winding portion 2,
and the collar 70 and housing 9 of the cable winding portion
2 can remain essentially stationary with respect to the twist
grip 1 and the cable winding mechanism 3. Thus, the groove
71 can rotate with respect to the collar 70.

FIGS. 16,17, 18, 18Aand 19 show additional views of the
twist grip 1 shown in FIG. 1. Specifically, FIG. 16 shows an
end view of the twist grip 1, wherein essenlially the entire
interior portion 4 caa be seen. FIG. 17 shows a cress-section
of the twist grip 1 in FIG. 16, FIG. 18 shows an enlarged
view of the groove 71 shown in FIG. 17, FIG. 18A shows a
view similar to FIG. 18 (but also shows the collar 70}, and
FIG. 19 shows an additional pecspective view of the twist
grip 1, FIGS. 16, 17 and 19 are essentially the same views
shown in FIGS. 9, 10 and 11, but show additional compo-
neats.

FIGS. 18 and 18A respectively show enlarged views of
the groove 71 and the collar 70 disposed within the groove
71. The groove 71 can preferably have two essentially
parallel side walls 715 and 7lec, a bottom wall 714, and a
flared or angled eand portion 71e Collur 70 likewise can have
a genenlly reclangular eross-section, with two essentially
parallel side walls T0e and 708, and a bottom wall 70¢c. As
can be seen in FIG. 18A, the seal between the cable winding
portion 2 and the twist grip 1 can be contactless, or virtually
contactless, since the collar 70 preferably does not come into
contact with the walls 715, 71¢, and 71d of groove 71.

FIGS. 20,21 and 22 show the cable winding portion 2 and
an additional embodiment of a twist-grip la wherein the
twist grip 14 has an end portion which is configured some-
what differently than that of the twist grip 1 shown in detail
in FIGS. 18 and 18A. FIG. 20 shows a side view of the cable
winding portion 2 and the twist grip la conmected to one
anolber, FIG. 22 shows an end view of FIG. 26, and FIG. 21
shows a cross-section of the seal between the cable winding
portion 2 and the twist grip 1a. Componeuts of the twist grip
1a shown in FIG. 21 which are similar to compongnts of the
twist grip 1 have been given the same reference numbers
plus an “a”. Esseatially the only difference between the end
portion of the twist grip 1z and the end portion of the twist
grip 1 is that the interior portion 4 of twist grip 1 (shown in
FIGS. 18 and 18A) can preferably be rounded along its
Juncture with the exterior portion 3, and, in contrast, the end
portion of twist grip 14 preferably has a stepped portion 72,

FIGS. 23, 24 and 25 show ao additional embodiment of a
twist-grp shifter in accordance with the present invention,
wherein FIG. 23 shows a cross-section of FIG. 25, which
FIG. 25 shows an end view, and FIG. 24 shows a cross-
section of the seal of FIG. 23, which shows tke seal formed
by twist grip 1z and cable winding portion 2z. Components
which are simiiar to the components of the twist grip 1 and
cable winding portion 2 have been given the same reference
oumbers plus a “z”. The seal shown in FIG. 24 is similar to
the seal shown in FIG. 21, with the exception that the
embodiment shown in FIGS. 23, 24 and 25 does not include
an exterior portion such as the exterior portion 3 and 3z
shown in FIGS. 1 and 20, respectively.

FIGS. 26, 26A, 26B, 27 and 28 show an additional
embodiment similar to that shown in FIGS. 16-19, but
wherein the seal is not a contactless or frictionless seal, but
can be considered a lip seal or {riction seal. This type of seal
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present invention can be found in U.S. Pat. No. 4,427,615
entitled “Method of Makiog Injection Moulded Plastic
Objects with Imbedded Decorative and/or Descriptive
Primts™.

Examples of methods for molding rubber onto a plastic
molding which may be utilized in accordance with the
present invention can be found in U.S, Pat. Nos. 4,896,922
to Guehe o Jan, 30, 1990, eatitled “Plastic Wheel Assem-
bly™, 4,970,103 to Wolf et al. on Nov. 13, 1990, entitled
“Preformed Part Made of Plastics with Integrally Formed
Rubber Elastic Parts™; 4,743,422 to Kalriss-Nielsen et al. on
May 10, 1988, entitled “Method for Manufacturing a Seal-
ing Body for a Pipe Joint™; and 3,302,336 entitled “Method
for Producing Meolded Hose Brauches from Rubber and a
Hose Produced by the Method”.

An additional example of a method for making 2 molded
atticle having a coating can be found in US. Pat. No.
4,961,894 entitled “Process for Producing Synthetic Resin
Molded Articles”.

Examples of igjection molding machines and/or methods
which can be utilized in accordance with the present inven-
tion can be found in U.S. Pat, No. 4,954,074 entitled
“Injection Bladder Press”, U.S. Pat. No. 5,059,113 entitled
“Injection Molding Apparatus”, U.5. Pat. No. 5,087,190
catitled “Multiplunger Molding Machine for Liquid Silicone
Rubber”, UJ.S. Pat. No. 4,540,359 cntitled “Injection Mold-
ing Machine”, U.S, Pat. No, 3,921,963 caritled “Injection
Molding Machine Construction and Method of Operation”,
U.5. Pat. No, 3,904,078 entitled “Injection Molding
Machine having a Programming Device and a Method of
Operating the Machine”, and U.S. Pat. No. 5,200,208
entitled “Multi-station Rubber Injection Molding Machine™,

Examples of injection moldable thermoplastic materials
which may be utilized in accordance with the present
invention caa be found in U.S, Pat. Nos. 4,902,738 to
Mitsuno ¢t al. on Feb. 20, 1990, entitled “Thermoplastic
Elastomer Composition and Process for Producing Same”™;

5,100,960 to Grigo et al. on Mar. 31, 1992, entitled “Ther-

moplastic Melding Composition of a Polysiloxane Block
Copolycarbonale and a Polycarbonate Based on Certain
Dihydroxydiphenylcyclo Alkanes™; 5,187,230 entitled
“Rubber-modified Polymer Blends of Polycarbonate and
PETG”; and 5,095,063 to Okada et al. on Mar. 10, 1992,
entitled “Polypropylene Composition”. -

Examples of injection moldable rubber compositions
whick may be utilized in accordance with the present
invention can be Found in U.S. Pal. Nos. 5,082,886 to Jeram
el o, on Jan. 21, 1992, entilled “Low Compression Set, Oil
and Fuel Resistant, Liquid Injection Moidable, Silicone
Rubber”; 5,010,136 to Ohmae et al. on Apr. 23, 1991,
entitled “Process for Producing Impact-resistant Polyamide
Resin Compositions”; and 5,145,897 to Levif et al. on Sep.
8, 1992, cnotitled “Rubbery Composition and
Polynorbornene-based Thermoplastic Elastomer with
Improved Heat Stability”,

Examples of ipjection-compression molding machines
and/or methods can be found in U.S. Pat. No. 5,059,364
entitled “Injection-Compression Molding Machine and
Method of Molding by Using the Machine”, U.S. Pat. No.
5,057,255 catitled “Molding Method and Molding Appara-
ws in an Injection-Compression Molding Machine”, and
U.S. Pat. No. 5,044,925 entitled “Injection-Compression
Mold"”.

An example of a process control can be found in U.,S, Pat.
No. 4,146,601 entitled “Injection Mold Process Control”.

Examples of hot runner or nozzle valves or shutters can be
found in U.S. Pat. No. 5,078,589 entitled “Muiticavity
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Injection Molding Apparatus having Precision Adjusiment
and Shut Off of Injection Flow o Individual Mold Cavities”,
U.S. Pat. No. 5,071,340 entitled “Cooling Arrangement for
Valve Stem Gates in Hot Ruaner Injection Molding Machine
Systems”, and U.S. Pat. No. 5,067,893 entitled “Injection
Molding Apparatus witk Shut Off Valve Pin Actuation
System”.

Exampies of a clamping apparatus can be found in US.
Pat. No. 5,066,217 entitled “Clamping Apparatus for an
Injection Molding Machine”, U.S. Pat. No. 4,781,568
eatitted “Mold Clamping Uit of Injection Molding
Machine”, and U.S. Pat. No. 4,545,756 eatitled “Hydraulic
Clamping Apparalus for an Injection Molding Machine”,

Examples of a transport apparatus and gripper device can
be found in U.S, Pat. No. 5,087,315 eatitled “Fabric Lifting
Apparzatus and Method”, U.S. Pat. No. 3,056,246 entitled
“Device for Taking Trousers Off an Ironing Machine”, U.S.
Pat. No. 5,048,815 catitled “Gripper Device on Sheet-Feed
Rotary Printing Machires”, and U.S. Pat. No. 4,889,221
entitled “Vending Machine for Newspapers or Periodicals”,

Some examples of latching shifters which may be used in
accordance with the embodiments of the present invention,
may be disclosed in the followin U.S. Patents: U.S. Pat. No.
5,421,219 entitled “Bicycie Speed Change System, Bicycle
Speed Chunge Methed and Bicycle Speed Change Operation
Assembly” lo Maeda and Bridgestone; No. 5,390,565
eotitled “Bicycle Speed Change System, Bicycle Speed
Change Method and Bicycle Speed Chaage Operation
Assembly” to Maeda and Bridgestone, No. §,315,891
entitled “Bicycle Speed Change Operation Assembly” to
Maeda; and No. 5,241,877 entitled “Gear Selector” issucd
Sep. 7, 1993,

Some examples of latching shifters which may be used in
accordance with the embediments of the present invention,
may be disclosed in the following Federal Republic of
Germany Patents: No. DE 32 15 426 Al to Fichtel & Sachs
and No. DE 38 23 741 Al 10 Shimano.

An addilional example of latching shifters which may be
used in accordance wilh the embodiments of the present
invention, may be found in French Patent No. 2 540 818.

Some examples of twist grip shifters which may be used
in accordance with the embodiments of the present
invention, may be disclosed in the followin U.S. Patents:
U.S. Pat, No. 3,218,879 cntitled “Twist Grip Controls” to
Raleigh; No. 5,134,897 entitled “Twist-gzip Device for
Operating the Gears of a Bicycle” to Campagnolo; No.
4,938,733 entitled “Bicycle Gear Shifting Method and
Apparatus” to Sram Corporation; and No. 4,900,291 entitled
“Bicycle Gear Shifting Method and Apparatus” to Sram
Corporation.

Additional examples of (wist grip shifters and related
components which may be used in accordance with Lhe
etbodiments of the present invention, may be disclosed in
the following Federal Republic of Germany Patents: No. DE
32 15 427 Al to Fichtel & Sachs and No. DE 3727 933 A},

The components disclosed in the various publications,
disclosed or incorporated by reference berein, may be used
in the embodiments of the present invention, as well as,
equivalents thereof.

The appended drawings in-their entirety, including all
dimensions, proportions andfor shapes in at least one
embodiment of the invention, are accurate and to scale and
are hereby included by reference into this specification,

All, or substantially all, of the components and methods
ol the various embodiments may be used with at least one
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a central, longitudinal axis defined perpendicular to the.
axis of rotation;

a first side and a second side, both of said first side and
said second side of said recess extending into said
interior portion and being angled towards one
another and being angled towards the longiiudinal
axis of said recess;

a third side extending berween and adjeining said first
and second sides of said recess;

a back side extepding between said first and second
sides of said recess and adjoining said third side of
said recess, said back side of said recess being angled
towards the longitudinal axis of said recess;

satid first, second and third sides of each of said recesses
being disposed immediately adjacent said fizst, sec-
ond and third sides of each of said projections,
respectively; and

said fropt side of each of said projections being dis-
posed immediately adjaccnt said back side of sach of
said recesses.

6. The bicycle according to claim 5 wherein:
said one of said projections coofigured io solely engage
with said one of said recesses comprises:

a base portion disposed immediately adjacent and along
said second tubular extension;

a first stepped portion and a second stepped portion,
said frst stepped portion and said second stepped
portion forming said base portion;

said first stepped portion extends in a circumferential
direction away from said frst side of said projection;

said first stepped portion comprising:

a frst surface extending generally radially away
from said second tubular extension and being
angled towards the longitudinal axis of said
projection, said first surface being substantially
parallel to said Brst side of said projection;

a second surface extending from said first surface
and adjoining said first side of said projection, said
second surface being substantially parallel to said
third side of said projection;

said second stepped portion extends in a circumferen-
tial direction away from said second side of said
projection; :

said second stepped portion comprising:

a first surface extending generally radially away
from said second tubular extension and being
angled towards the longitudinal axis of said
projection, said fiest surface of said second
stepped portion being substantially parallel to said
second side of said projection; and

2 second surface extending from said first surface of
said sccond stepped portion and adjoining said
second side of said projection, said second surface
of said second stepped portion being substantially
parallel to said third side of said projection;

said one of said recesses comprises:

a base portion disposed immediately adjacent said base
portion of said one of said projections;

a first stepped portion and a second stepped portion,
said first stepped portion and said second stepped
portion of said one of said recesses together forming
said base portion of said one of said recesses;

said first stepped portion of said one of said recesses
extends in a circumferential direction away from said
first side of said one of said recesses;

said first stepped portion of said one of said recesses
comprising:
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a first surface extending generally radially away
from the axis of rotalion und being angled towards
the longitudinal axis of said one of said recesses,
said first surface of said one of said recesses being
substantially parallel io said first side of said one
of said recesses; and

a second surface extending from said frst surface of
said one of said recesses and adjoining said frst
side of said one of said recesses, said second
surface of said one of said recesses being substan-
tially parallel to said third side of said one of said
recesses;

said second stepped portion of said one of said recesses
extends in a circum ferential direction away from said
second side of said one of said recesses;

said second stepped portion of said one of said recesses
comprising:

a first surface extending generally radially away
from the axis of rotation and being angled towards
the longitudinal axis of said one of said recesses,
said first susface of said one of said recesses being
parallel to said second side of said one of said
recesses; and

a second surface extending from said first surface of
said one of said recesses and adjoining said second
side of said one of said recesses, said second
surface of said one of said recesses being substan-
tialiy paralicl to said third side of said one of said
recesses; and

said first stepped portion of said one of said projec-
tions being engaged within said first stepped por-
tion of said one of said recesses, and said second
stepped portion of said ome of said projections
being engaged with said second stepped portion of
said one of said recesses.

7. The bicycle according to claim 6 wherein: said shift

actuator farther comprises:

an interior portion and an exterior portion, said second
part being disposed within said interior portion of said -
shnft actuator;

a sealing arrangement to seal said interior portion of said
shift actuator, said sealing arrangement being disposed
between said housing and said first part; and

said sealing arrangement comprising:

a groove, said groove being circular and extending
about the axis of rotation;

said groove being disposed in said first part;

2 tongue, said longue being circular and extending
about the axis of rotation;

said tongue being disposed to extend a substuntial
distance within said groove;

said tongue being disposed on said housing; and

said tongue comprising one of the following seis of

characteristics a) and b):

a) said tongue extends into said groove with a
clearance to form 2 frictionless seal between said
first part and said housing; and

b) said tongue contacts a portion of said first part to
form a friction seal between said housing and said
first part, said friction seal comprising a lp seal.
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a third side extending between and adjoining said first
and second sides of said recess;

a back side extending between said first and second
sides of said recess and adjoining said third side of
said recess, said back side of said recess being angled s
towards the longitudinal axis of said recess;

said first, second and third sides of each of said recesses
being disposed immediately acjacent said frst, sec-
ond and third sides of each of said projections,
respectively; and 10

said front side of each of said projections being dis-
posed immediately adjacent said back side of each of
said recesses. 15. The gear shifter according to claim

14 wherein:

said ane of said projections configured to solely engage 15
with said one of said recesses comprises:

a base portion disposed immediately adjacent and along
said second lubular extension;

a first siepped portion and a second stepped portion,
said first stepped portion and said second stepped 20
portion together form said base portion;

said first stepped portion extends in a circumferential
direction away from said first side of said projection;

said first stepped portion comprising:

a first surface extending generally radially away 29
from said second tubular extension and being
angled towards the longitudinal axis of said
projection, said first surface being substantially
paratlel to said first side of said projection;

a second surface extending from said first surface 3¢
and adjoining said first side of said projection, said
second surface being substantially parallel io said
third side of said projection;

said second stepped portion extends in a circumferen-
tial direction away from said second side of said 35
projection;

said second stepped portion comprising:

a first surface extending generally radially away
from said second tubular exieosion and being
angled towards the loogitudinal axis of said 4¢
projection, said first surface of said second
stepped portion being substantially parallel to said
second side of said projection; and

a second sutface extending from said first surface of
said second stepped porticn and adjoining said 45
second side of said projection, said second surface
of said second stepped portion being substantially
parailel 1o said third side of said projection. 16.
The gear shifter according to claim 15 wherein:
said one of said recesses comprises:

a base portion disposed itnmediately adjacent said base
portion of said one of said projections;

a first stepped portion and a second stepped portion, said
first stepped portion aed said second stepped portion of 53
said one of said recesses together forming said base
portion of said one of said recesses;

said first stepped portion of said one of said recesses
extends in a circumferential direction away from said
first side of said one of said recesses;

said first stepped portion of said one of said recesses
comprising: ’

a first surface extending generally radially away from
the axis of rotation and being angled towards the 65
longitudinal axis of said one of said recesses, said
first surface of said one of said recesses being
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substantially parallel to said first side of said one of
sald recesses;

a second surface extending from said first surface of
said one of said recesses and adjoining said first side
of said one of said recesses, szid second surface of
said one of said recesses being substantially parallel
to said third side of said one of said recesses;

said second stepped portion of said one of said recesses
extends in a circumferential direction away from said
second side of said one of sald recesses;

said second stepped portion of said one of said recesses
comprisiog;

a first surface extending generally radially away from
the axis of rotation and being angled towards the
longitudinal axis of said one of said recesses, said
first surface of said one of said recesses being
substantially parallel to said second side of said one
of said recesses;

a second surfuce extending from said (irst surface of
sald one of sald recesses and adjoining said secand
side of said one of said recesses, said second surtace
of said one of said recesses being substantially
parallel to said thivd side of said one of said recesses;
and

said first stepped portion of said one of said projections
being engaged within said first stepped portion of said
oue of said recesses, and said sccond stepped portion of
said one of said projections being engaged with said
second stepped portion of said one of said recesses, 17.
The gear shifter according to claim 16 wherein:
said shift actuator further comprises:

an interior portion and an exterior portion, said second
part being disposed within said interior portion of
said shift actuator;

a sealing arrangemaent to seal said interior portion of
said shift actuator, said sealing arrangement being
disposed between said housing and said first part;
and

said sealing arrangement comprising;:

a groove, said groove being circular and extending
about the axis of rotation;

said groove being disposed in said first part;

a tongue, said tongue being circular and extending
aboul the axis of rotation;

suid tongue being disposed to extend a substantial
distance within said groove;

said fongue being disposed on said housing; and

said tongue comprising one of the following sets of
characteristics a) and b):

a) said tongue extends in to said groove with a
clearance to form a frictionless seal between
said first part and said bousing; and

b) said tongue contacts a portion of said first part
to form a friction seal between said housing
and said first part, said friction seal comprising
a lip seal.18. The gear shifter according to
clairn 17 wherein:

said plurality of projections comprises four of said pro-
jections spaced at substantially equal distances from
one another about said second tubular exiension;

said plurality of recesses comprises four of said recesses
spaced at subsiantially equal distances from one
another circumferentially within said interior portion of
said first part;
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