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IMPROVEMENTS IN OR RELATING TO BICYCLES

Technical Field of the Invention

The present invention relates to bicycles. In particular, the present invention

relates to the front forks and/or seat stays and/or seat posts of bicycles.

Background to the Invention

A key factor in the performance of racing cyclists is the drag encountered by

the cyclist as they travel along the race course or track. Accordingly, many racing

cyclists wear clothing and helmets specifically adapted to minimise drag. Similarly,

many racing bicycles are adapted to minimise the drag of the bicycle. Typically, many

bicycle frames are tested extensively in a wind tunnel before use to fine tune the design

so as to minimise drag caused by the frame.

A typical conventional bicycle comprises a pair of front forks. The front forks

extend downwardly from a crown to engage opposing ends of the front axle of the

bicycle. In a conventional bicycle design, the front forks are relatively thin and closely

spaced either side of the plane of the front wheel of the bicycle. In such conventional

designs, the forks typically diverge away from the crown. One alternative fork

arrangement has been proposed in GB 2501894. In this document, the bicycle

comprises a pair of front forks extending downwards and inclined inwardly from a

substantially horizontal member, wherein the ends of the horizontal member are aligned

to the middle of the knees of a rider in a normal riding position. This fork design does

provide some benefit in reducing drag but has not provided consistent benefits in

practice for a sufficiently wide range of riders for regular implementation.

It is therefore an object of the present invention to provide an improved bicycle.

Summary of the Invention

According to a first aspect of the present invention there is provided a bicycle

comprising a pair of front forks, each fork extending downwardly and substantially

parallel to each other from a crown, the forks widely spaced apart from each other and

a wheel mounted therebetween.



A bicycle according to the present invention provides reduced drag when a rider

is positioned in a normal riding position. In particular, whilst the relatively wide

spacing of the forks in the present invention may increase the overall drag produced by

the frame, the alignment of the forks with the lower legs of the rider reduces the overall

drag of the bicycle and rider combination.

The relative terms up, down, horizontal, vertical, front, rear, inward, outward

etc used herein will be readily understood by the skilled man as refences to a normal

upright position of the bicycle and/or rider when cycling in a linear direction on a flat

surface.

In one embodiment, widely spaced forks may be defined by reference to their

alignment with the rider. In such an embodiment, the widely spaced forks are each

aligned with the axis of the lower leg of a rider in a normal riding position. As a result,

the aerodynamic wake generated by each fork impinges on the rider’s respective legs.

In such embodiments, aligned forks are positioned such that the axis of the fork is

coincident with the axis of the lower leg when viewed from a plane perpendicular to

the direction of linear forward motion of the bicycle. In particular embodiments, the

spacing and alignment of the forks may be selected to match the riding position of a

particular rider. In such embodiments, a deviation of less than say 25mm between the

axis of the fork and the axis of the lower leg when viewed from a plane perpendicular

to the direction of linear forward motion of the bicycle may be considered aligned. In

such embodiments, the axis of the lower leg may be defined as the average axial

position of the lower leg during the cycling motion of the rider. This thereby takes into

account deviations in leg axis that occur as part of the cycling motion.

In one embodiment, widely spaced forks may be defined by reference to the

pedal crank spacing (typically referred to as the Q-factor). The Q-factor, plus the pedal

size and the orientation of the connecting cleat on the rider’s shoe help define the leg

spacing of the rider. Nevertheless, since in many instances riders adopt a riding position

with their heels turned inward, the effective leg axis position is slightly inward of what

might be expected from adding Q-factor to pedal width. In such embodiments, the fork

spacing may be in the range of Q-factor plus 60-90mm. In other such embodiments,

the fork spacing may be in the range of Q-factor plus 60-80mm or Q-factor plus 70-



90mm. In further such embodiments, the fork spacing may be in the range of Q-factor

plus 60-70mm, Q-factor plus 70-80mm or Q-factor plus 80-90mm.

In one embodiment, widely spaced forks may be defined by reference to

absolute fork spacing. In such embodiments, the fork spacing may be in the range 180-

240mm. In some such embodiments, the fork spacing may be in the range 180-220mm.

In other such embodiments the fork spacing may be in the range 200-240mm or in the

range 205mm to 240mm.

The fork spacing discussed above may be defined as the spacing between the

centres of the respective forks.

The end of each fork distal from the crown may comprise an axle receiving

formation. The axle receiving formation may be a slot or hole. Each fork may comprise

a single substantially linear member extending between the crown and the axle

receiving formation. In other embodiments, the forks may comprise a primary portion

extending from the crown, the primary portion comprising a single substantially linear

member and a secondary portion connecting the primary portion to the axle receiving

formation. The secondary portion may be inclined relative to the primary portion. In

particular, the secondary portion may be inclined inwardly relative to the primary

portion. The secondary portion can thereby conveniently enable connection between

the forks and a conventional bicycle wheel axle.

The secondary portion may be orientated at a constant angle relative to the axis

of the primary portion of the fork. In other embodiments, the orientation of the

secondary portion may vary relative to the axis of the primary portion at different

positions along the length of the secondary portion.

The secondary portion may comprise less than 20% of the length of the fork. In

other embodiments, the secondary portion may comprise less than 15% of the length of

the fork, less than 10% of the length of the fork, or less than 5% of the length of the

fork.

In one embodiment, the primary portion extends to a position in range of 80-

100mm above the axle receiving formation. The above restrictions allow the primary

portion to be aligned in with a rider’ lower leg to minimise drag of the leg and fork



combination and the secondary portion, which does not provide an influence on the

airflow experienced by a rider’ leg to be adapted to minimise drag on the secondary

portion alone.

Each fork may comprise a single member. Alternatively, each fork may

comprise two or more fork members. Each fork member may be substantially parallel

and connected to a common crown and a common axle receiving formation. Each fork

member may have a substantially similar cross-sectional profile. Alternatively, each

fork member may have different cross-sectional profile. Fork members may be offset

relative to each other parallel and/or perpendicular to direction of linear forward motion

of the bicycle.

The crown may comprise one or more lateral members. In some embodiments,

the lateral members may be substantially horizontal. In other embodiments, the lateral

members may be angled or curved upwards or downwards. The crown may comprise

one or more extension members projecting upwardly from said one or more lateral

members. The extension members may be in a common alignment with the forks or at

least the primary portion of each fork.

The extension members may comprise a lateral section at their upward end. In

some embodiments, the lateral sections may be substantially horizontal. In other

embodiments, the lateral sections may be angled or curved upwards or downwards.

Alternatively, the extension members may be connected to one or more lateral members

at their upward end. The one or more lateral members may comprise a handle bar or

the stem of the bicycle.

The crown may be connected to a steerer tube. The crown may be connected to

an upwardly extending central member. In this manner, the forms may have a ‘bayonet

type’ form. The crown may be connected to a head tube. The connection may be

facilitated by a rotating bearing, where necessary. The head tube may be a bifurcated

head tube. The head tube may be a wide head tube. In the present invention a wide

head tube may be defined as a head tube wider than say 30mm.



The forks may be substantially linear or alternatively may be curved when

viewed in a vertical or horizontal plane parallel to the direction of linear forward motion

of the bicycle.

The forks and/the crown may be formed from members having a substantially

circular, elliptical or airfoil shaped cross-sectional profile. Such profiles may include

truncated elliptical or airfoil cross-sectional profiles. In some embodiments, the trailing

edge of the forks and/or crown, relative to the direction of linear forward motion, may

be substantially concave. This provides a scalloped trailing edge. This can improve

performance in the presence of a cross wind or yaw airflow.

The forks and/or crown may have a cross-sectional chord to thickness ratio of

say, 3:1, 6:1 or more. The forks and/or crown may have a cross-sectional thickness

and/or chord to thickness ratio that complies with governing body regulations. In some

cases, the forks and/or crown may have a cross-sectional thickness of at least 10mm.

In further cases, the forks and/or crown may have a cross-sectional thickness of at least

15mm. In some cases, the forks and/or crown may have a chord of 80mm or less. This

would facilitate conformance with particular governing body regulations.

The bicycle may be a racing bicycle. The racing bicycle may be a track racing

bicycle. The bicycle may be a time trial bicycle. The bicycle may be a road racing

bicycle. The road racing bicycle may be adapted for use in pure cycling races or for

use in cycling races comprising part of a combined race such as a triathlon or duathlon.

The bicycle may comprise a pair of seat stays, each seat stay extending

downwardly and substantially parallel to each other from a crown, the seat stays widely

spaced apart from each other and a wheel mounted therebetween.

In one embodiment, widely spaced stays may be defined by reference to their

alignment with the rider. In such an embodiment, the widely spaced stays are each

aligned with the axis of the lower leg of a rider in a normal riding position. As a result,

the aerodynamic wake generated by each of the rider’s legs impinges on the respective

stay. In such embodiments, aligned stays are positioned such that the axis of the stay is

coincident with the axis of the lower leg when viewed from a plane perpendicular to

the direction of linear forward motion of the bicycle. In particular embodiments, the



spacing and alignment of the stays may be selected to match the riding position of a

particular rider. In such embodiments, a deviation of less than say 25mm between the

axis of the stay and the axis of the lower leg when viewed from a plane perpendicular

to the direction of linear forward motion of the bicycle may be considered aligned. In

such embodiments, the axis of the lower leg may be defined as the average axial

position of the lower leg during the cycling motion of the rider. This thereby takes into

account deviations in leg axis that occur as part of the cycling motion.

In one embodiment, widely spaced stays may be defined by reference to the

pedal crank spacing (typically referred to as the Q-factor). The Q-factor, plus the pedal

size and the orientation of the connecting cleat on the rider’s shoe help define the leg

spacing of the rider. Nevertheless, since in many instances riders adopt a riding position

with their heels turned inward, the effective leg axis position is slightly inward of what

might be expected from adding Q-factor to pedal width. In such embodiments, the stay

spacing may be in the range of Q-factor plus 40-90mm or Q factor plus 60-90mm. In

other such embodiments, the stay spacing may be in the range of Q-factor plus 60-

80mm or Q-factor plus 70-90mm. In further such embodiments, the stay spacing may

be in the range of Q-factor plus 40-60mm, Q-factor plus 60-70mm, Q-factor plus 70-

80mm or Q-factor plus 80-90mm.

In one embodiment, widely spaced stays may be defined by reference to

absolute stay spacing. In such embodiments, the stay spacing may be in the range 170-

240mm. In some such embodiments, the stay spacing may be in the range 190-220mm.

In other such embodiments the stay spacing may be in the range 200-240mm or in the

range 205mm to 240mm.

The stay spacing discussed above may be defined as the spacing between the

centres of the respective stays.

The end of each stay distal from the crown may comprise an axle receiving

formation. The axle receiving formation may be a slot or hole. Each stay may comprise

a single substantially linear member extending between the crown and the axle

receiving formation. In other embodiments, the stays may comprise a primary portion

extending from the crown, the primary portion comprising a single substantially linear

member and a secondary portion connecting the primary portion to the axle receiving



formation The secondary portion may be inclined relative to the primary portion. In

particular, the secondary portion may be inclined inwardly relative to the primary

portion. The secondary portion can thereby conveniently enable connection between

the stays and a conventional bicycle wheel axle.

The secondary portion may be orientated at a constant angle relative to the axis

of the primary portion of the stay. In other embodiments, the orientation of the

secondary portion may vary relative to the axis of the primary portion at different

positions along the length of the secondary portion.

The secondary portion may comprise less than 20% of the length of the stay. In

other embodiments, the secondary portion may comprise less than 15% of the length of

the stay, less than 10% of the length of the stay, or less than 5% of the length of the

stay.

In one embodiment, the primary portion extends to a position in range of 80-

100mm above the axle receiving slot. The above restrictions allow the primary portion

to be aligned in with a rider’ lower leg to minimise drag of the leg and stay combination

and the secondary portion, which does not provide an influence on the airflow

experienced by a rider’s leg to be adapted to minimise drag on the secondary portion

alone.

Each stay may comprise a single member. Alternatively, each stay may

comprise two or more fork members. Each stay member may be substantially parallel

and connected to a common crown and a common axle receiving formation. Each stay

member may have a substantially similar cross-sectional profile. Alternatively, each

stay member may have different cross-sectional profile. Stay members may be offset

relative to each other parallel and/or perpendicular to the direction of linear forward

motion of the bicycle.

The crown may comprise one or more lateral members. In some embodiments,

the lateral members may be substantially horizontal. In other embodiments, the lateral

members may be angled or curved upwards or downwards. The crown may comprise

one or more extension members projecting upwardly from said one or more lateral

members. The extension members may comprise a lateral section at their upward end.



In some embodiments, the lateral sections may be substantially horizontal. In other

embodiments, the lateral sections may be angled or curved upwards or downwards.

Alternatively, the extension members may be connected to one or more lateral members

at their upward end. The one or more lateral members may comprise a saddle, saddle

post or saddle support of the bicycle. The extension members may be in a common

alignment with the stays or at least the primary portion of each stay.

The stays or extension members may comprise an extendable or telescopic

section.

The crown may be connected to a seat tube of the bicycle. The crown may

connect to the seat tube at the same vertical location as the seat tube connects to the top

tube. Additionally or alternatively, the crown may connect to the seat tube above or

below the connection to the top tube.

The stays may be substantially linear or alternatively may be curved when

viewed in a vertical or horizontal plane parallel to the direction of linear forward motion

of the bicycle.

The separation of the stays from the leg in the direction of motion of the stays

may be adjusted to match the vortex shed wavelength of the leg for at least some

proportion of the rotation of the pedals. This can help further reduce drag on the leg by

taking advantage of the splitter plate effect.

The stays and/or crown may be formed from members having a substantially

circular, elliptical or airfoil shaped cross-sectional profile. Such profiles may include

truncated elliptical or airfoil cross-sectional profiles. In some embodiments, the trailing

edge of the stays and/or crown, relative to the direction of linear forward motion, may

be substantially concave. This provides a scalloped trailing edge. This can improve

performance in the presence of a cross wind or yaw airflow.

The stays and/or crown may have a cross-sectional chord to thickness ratio of

say, 3:1, 6:1 or more. The stays and/or crown may have a cross-sectional thickness

and/or chord to thickness ratio that complies with governing body regulations. In some

cases, the stays and/or crown may have a cross-sectional thickness of at least 10mm.

In further cases, the stays and/or crown may have a cross-sectional thickness of at least



15mm. In some cases, the stays and/or crown may have a chord of 80mm or less. This

would facilitate conformance with particular governing body regulations.

The bicycle may be provided with a saddle. The saddle may comprise a seat

surface and a seat post wherein the seat post comprises two widely spaced limbs. The

saddle may comprise a trunk. The trunk may comprise an elongate member adapted

for fitting to or within a seat tube of a bicycle.

In one embodiment, widely spaced limbs may be defined by reference to their

alignment with the rider. In such an embodiment, the widely spaced limbs are at least

partially aligned with the axis of the upper leg of a rider in seated riding position. As a

result, the aerodynamic wake generated by each leg impinges on the respective limb.

In particular, the widely spaced limbs may be matched to the rider’s hip separation.

In one embodiment, widely spaced limbs may be defined by reference to the

saddle width. In such embodiments, the widely spaced limbs have at least a portion

separated by substantially the full width of the saddle.

In one embodiment, widely spaced limbs may be defined by reference to

absolute limb spacing. In such embodiments, the limb spacing may be in the range

120- 180mm or from 120-240 mm for at least a portion of their length.

The widely spaced limbs may extend between the trunk and the seat surface.

The widely spaced limbs may be connected to the edges of the seat surface. This

maximises the spacing width of the widely spaced limbs. The limbs may extend

linearly between the stem and the seat surface. Such limbs may essentially have a ‘V’

formation. In other embodiments, the limbs may be curved. Such limbs may essentially

have a ‘IT formation. Additionally or alternatively, the limbs may be curved when

viewed in a plane parallel to the direction of linear forward motion of the bicycle. This

can enable the limbs to be shaped so as avoid impeding the rider’s normal pedalling

action. In some embodiments, the limbs may extend downwardly and be connected to

the trunk or the top tube by a lateral member.

The limbs and the seat surface may be integrally formed.

The widely spaced limbs and/or the stem may be formed from members having

a substantially circular, elliptical or airfoil shaped cross-sectional profile. Such profiles



may include truncated elliptical or airfoil profiles. The limbs may have a cross-

sectional depth to thickness ratio of say, 6:1 or more. The limbs may have a cross-

sectional thickness that complies with governing body regulations. In some cases, the

limbs may have a cross-sectional thickness of at least 10mm. In further cases, the

limbs may have a cross-sectional thickness of at least 15mm

According to a second aspect of the present invention there is provided a bicycle

comprising a pair of seat stays, each seat stay extending downwardly and substantially

parallel to each other from a crown, the seat stays widely spaced apart from each other

and a wheel mounted therebetween.

The bicycle of the second aspect of the present invention may incorporate any

or all features of the first aspect of the present invention, as desired or as appropriate.

A bicycle according to the second aspect of the present invention thus provides

reduced drag when a rider is positioned in a normal riding position. In particular, whilst

the relatively wide spacing of the stays in the present invention may increase the overall

drag produced by the frame, the alignment of the stays with the lower legs of the rider

reduces the overall drag of the bicycle and rider combination.

According to a third aspect of the present invention there is provided a saddle

for a bicycle, the saddle comprising a seat surface and a seat post wherein the seat post

comprises two widely spaced limbs.

The saddle of the third aspect of the present invention may comprise any or all

of the features of the first or second aspects of the present invention as are desired or as

appropriate.

A saddle according to the third aspect of the present invention provides reduced

drag when a rider is seated on the saddle. This is as a result of the limbs being widely

spaced and hence within the wake of the rider’s upper leg during forward motion.

According to a fourth aspect of the present invention, there is provided a bicycle

comprising a saddle according to a third aspect of the present invention.



The bicycle of the fourth aspect of the present invention may incorporate any or

all features of the first, second or third aspects of the present invention, as desired or as

appropriate.

According to a fifth aspect of the present invention there is provided a method

of fitting a bicycle for a rider, the method comprising the steps of measuring the lower

leg separation and/or the hip separation of the rider in their normal riding position; and

providing a bicycle according to the first aspect of the present invention wherein the

fork separation of the bicycle and/or a bicycle according to the first or second aspects

of the present invention wherein where the seat stay separation is matched to the

measured lower leg separation of the rider and/or a bicycle according to the third aspect

of the present invention wherein where the limb separation of the seat post is matched

to the measured hip separation of the rider.

The method of the fifth aspect of the present invention may include any or all

features of the previous aspects of the present invention as desired or as appropriate.

In the above implementation leg separation may be measured in a normal riding

position. Leg separation may be considered matched to fork or stay separation when

there is a deviation of less than 25mm between leg separation and fork or stay or limb

separation.

Detailed Description of the Invention

In order that the invention may be more clearly understood one or more

embodiments thereof will now be described, by way of example only, with reference to

the accompanying drawings, of which:

Figure 1 shows a head on view of a conventional pair of front forks of a racing

bicycle;

Figure 2 shows a head on view of a racing bicycle with a pair of front forks

according to one prior art document;

Figure 3 shows a head on view of a racing bicycle with a pair of front forks

according to one embodiment of the present invention;



Figure 4 is a schematic diagram illustrating the variation of the drag coefficient

of a cylinder with respect to Reynolds number;

Figure 5 is a schematic cross-sectional view illustrating different possible fork

cross-sectional profiles;

Figure 6 shows head on views of a racing bicycle with a pair of front forks

according to alternative embodiments of the present invention;

Figure 7 shows a schematic rear view of a conventional pair of seat stays of a

racing bicycle;

Figure 8 shows a schematic rear view of a racing bicycle with a pair of seat stays

according to one embodiment of the present invention;

Figure 9 shows a schematic rear view of a racing bicycle with a pair of seat stays

according to alternative embodiments of the present invention;

Figure 10 shows embodiments of a bicycle frame incorporating front forks and

seat stays according to the present invention;

Figure 11 shows (a)-(c) alternative embodiments of a saddle for a bicycle

according to the present invention and (d) a saddle according to figure

11a fitted to a bicycle frame according to figure 10; and

Figure 12 is a schematic diagram illustrating the splitter plate effect exploited by a

pair of widely spaced rear stays according to the present invention.

Turning now to figure 1, a pair of conventional bicycle forks 1 comprises a

crown 2 which is attached to the headstock of a bicycle (not shown) and a pair of

inclined forks 3 extending downwardly from the crown 2 . At the lower end of forks 3

are provided axle receiving slots 4 . This enables the axle and hence the front wheel

(not shown) of the bicycle to be fitted between the forks 3 . As can be seen clearly in

figure 1, the conventional forks 3 diverge outwardly away from the crown 2 .

Additionally, such forks 3 are relatively closely spaced with respect to a wheel fitted

therebetween.

Turning now to figure 2, a cyclist 10 is shown in a normal riding position on a

bicycle 12 as disclosed in GB2501894. The bicycle 12 has a front fork 20, within which



the front wheel 16 is mounted, attached to the head tube 14 of the bicycle 12. The crown

comprises a substantially horizontal member 2 1 connected to the headstock 14 at the

midpoint 22. The length of horizontal member 2 1 is such that its ends are roughly

aligned with the leading knee 17 of the cyclist 10, when in the riding position.

Extending downwardly from each end of the horizontal member 2 1 are inwardly

inclined forks 23. At their lower ends of the forks are axle receiving formations 24,

typically slots or holes. The forks 23 comprise a more inwardly inclined secondary

portion 25 just above the formations 24.

The front fork 20 of the bicycle 12 of figure 2 does provide for a drag reduction

compared with a racing bicycle using a conventional front fork 1. Nevertheless, the

drag reduction can be improved further by use of a fork according to the present

invention

Turning now to figure 3, a cyclist 30 is shown in a normal riding position on a

bicycle 32 according to one embodiment of the present invention. The bicycle 32 has

a front fork 40, within which the front wheel 36 is mounted, attached to the head tube

34. The crown comprises a lateral member 41. As shown in figure 3, the lateral member

4 1 is substantially horizontal. Nevertheless, the skilled man will appreciate that the

lateral member 4 1 could deviate from the horizontal upwardly or downwardly. The

lateral member 4 1 connected to the headstock 34 at the midpoint 42. The length of

horizontal member 4 1 is such that its ends are roughly aligned with the leading knee 37

of the cyclist 30, when in the riding position. Extending downwardly from each end of

the lateral member 4 1 are downwardly projecting forks 43. At the lower ends of the

forks 43 are axle receiving formations 44, typically slots or holes, for receiving the axle

35 of wheel 36. As shown in figure 3, the forks 43 each comprise a primary portion 46,

the respective primary portions extending downwardly and substantially parallel to

each other and an inwardly inclined secondary portion 45 just above the formations 44.

This facilitates fitting conventional bicycle wheels 36 into the front fork 40.

Nevertheless, the skilled man will appreciate that the inwardly inclined secondary

portions 45 can be omitted if a wheel 36 with a longer axle is fitted or if the axle

receiving formations 44 are provided on cross-members projecting perpendicular to the

forks 43.



As can be seen clearly in figure 3, the longitudinal axes 3 1 of both the main

portion 46 and the rider’s lower leg 38 are aligned. When travelling forward, the forks

43 thereby create a wake in front of the rider’s lower leg 38. The lower leg 38 will

itself create a further wake. Accordingly, by aligning the wakes created by the forks

43 and the lower leg 38 a reduction in overall system drag is provided. This occurs

because the presence of the forks with this alignment lowers the effective wind speed

experienced by the riders legs. More specifically and additionally, the turbulent wake

created by forks 43 pushes the onset of the drag crises phenomenon on the riders feet

and legs to lower speeds resulting in further drag reduction.

Where close alignment between the axes 3 1 of the forks 43 and legs 38 can be

maintained, considerable reductions drag can be achieved. In particular, rider testing

has measured typical drag reductions of 0.5% to 2% in racing conditions and of up to

2.5% or 3% over a conventional fork. Furthermore, once the fork separation is

adequately fitted for a rider, these drag reductions may be reliably achieved in racing

conditions, which is not guaranteed in the prior art. Additionally, theoretical analysis

has indicated that drag reductions of up to 5% may be achieved with particular riders,

when the forks 43 are combined with seat stays 63 as discussed below. In practice, best

results have been observed for riders with relatively slim legs. Nevertheless, significant

benefits may still be measured for riders with relatively thicker legs.

Turning to figure 4 this comprises an illustration of the drag coefficient C D of a

cylinder (a simple approximation of the rider’ lower leg) in relation to the Reynolds

number Re of the airflow. In normal cycling conditions, the airflow around the leg will

have a laminar boundary layer and the drag coefficient will be determined by this

relatively ordered flow, as illustrated by Leg Re on figure 4 . The turbulent wake created

by the forks 43 pushes the onset of the drag crises (as illustrated by arrow T) where

turbulent boundary layer flow reduces drag to lower speeds. Accordingly, whilst the

wide spaced forks 43 may increase the coefficient of drag of the bicycle frame

considered in isolation, the consequent reduction of the coefficient of drag of the rider’

lower legs by pushing the flow around the legs into the drag crises zone reduces the

overall coefficient of drag of the rider and bicycle combination.



In use, to maximise benefits, the separation of the forks 43 is customised for a

particular rider. This optimises benefits for particular riders based on their physical

size and/or riding position. Nevertheless, good results can be obtained for a wide range

of riders with fork 43 separation in the region of say 180-240mm.

The forks 43 can have any suitable cross-sectional profile. In figure 5,

substantially (a) circular, (b) ovoid, (c) airfoil and truncated airfoil based cross-sectional

fork profiles are illustrated, relative to airflow direction F. Whilst the profiles illustrated

in figure 5 are substantially symmetrical with respect to the airflow direction F, the

skilled man will appreciate that the invention equally applies to asymmetrical profiles.

The skilled man will further appreciate that the sections illustrated in figure 5 may be

differently orientated to the airflow direction F, if desired.

Figure 5 further illustrates at (e), (f) and (g) that forks 43 can be formed from a

pair of fork members 43a, b rather than a single fork member 43. The pair of fork

members 43a, b can be spaced (e) parallel to (or close to parallel to) the airflow direction

F as shown, (f) perpendicular (or close to perpendicular to) the airflow direction F, or

(g) offset both parallel to and perpendicular to the airflow direction F.

Figure 5 further illustrates at (h), (i) and j) that forks 43 can be provided with a

concave or scalloped trailing edge 43z. This form of trailing edge can provide an

improved drag performance in a given cross-wind or yaw airflow. In particular, the

scalloped trailing edge 43z delays separation of the airflow. Whilst at a small yaw this

may have a relatively small effect, at larger yaw angles, it may delay stall, with a

corresponding larger effect on overall drag.

Turning now to figure 6a, a cyclist 30 is shown in a normal riding position on a

bicycle 32 according to an alternative embodiment of the present invention. This

embodiment differs from the previous embodiment in that the crown comprises

extension members 47 projecting upwardly from the lateral crown member 41.

The extension members 47 comprise a substantially upward projecting section

48 which maintains a substantially common alignment with the main portion 46 of the

forks and hence a substantially common alignment with the rider’s lower leg 38.

Accordingly, the extension members provide further improved drag performance for



the combination of the bicycle 32 and rider 30, even if the overall frame drag is

increased by the extension members 47. As is shown in figure 6a, the extension

members 47 have a horizontal or substantially horizontal section 49 at their upward

end. This allows connection to the stem. This may be required to ensure conformance

with certain bicycle racing regulations.

Turning now to figure 6b, a cyclist 30 is shown in a normal riding position on a

bicycle 32 according to a further alternative embodiment of the present invention. This

embodiment differs from the embodiment of figure 6a in that the upward projecting

section 48 of each extension member 47 is terminated at the handle bar 39 rather than

a horizontal section 49 of the extension member 50. This can maintain alignment

between the extension member 47 and the lower leg 38 right up to the handle bar. This

embodiment can therefore provide increased drag reduction benefits, in circumstances

where such non-conventional bicycle frames are permitted.

In the embodiments of both figures 6a and 6b, the forks 43 can have cross-

sectional profiles of the type shown in figure 5 .

Turning now to figure 7, a schematic view of a pair of conventional bicycle seat

stays 50 is shown. The conventional stays 50 comprise a crown 52 which is attached

to the seat tube 5 1 of a bicycle and a pair of inclined stays 53 extending downwardly

and rearwardly from the crown 52. At the lower end of stays 53 are provided axle

receiving formations 54, typically slots or holes. A saddle 59 is provided at the top of

seat tube 51. This enables the axle 55 and hence the rear wheel 56 of the bicycle,

including gear set 57, to be fitted between the stays 53. As can be seen clearly in figure

7, the conventional stays 53 diverge outwardly away from the crown 52. Additionally,

such stays 53 are relatively closely spaced with respect to a wheel fitted therebetween.

Turning now to figure 8, a schematic view of a pair of bicycle seat stays 60

according to the present invention is shown. The stays 60 are adapted to mount rear

bicycle wheel 56 therebetween by connections to axle 55.

The stays 60 comprise a crown formed from a lateral member 61. As shown in

figure 8, the lateral member 6 1 is substantially horizontal. Nevertheless, the skilled man

will appreciate that the lateral member 6 1 could deviate from the horizontal upwardly



or downwardly. The lateral member 6 1 which is connected to the seat tube 5 1 at the

midpoint 62. The length of the lateral member 6 1 is such its ends are roughly aligned

with the axis 3 1 of the lower leg 38 of a rider 30, when in the riding position. For

simplicity, in figure 8 only the axis 31 is illustrated rather than the rider 30.

Extending downwardly from each end of the lateral member 6 1 are downwardly

projecting stays 63. At the lower ends of the stays 63 are axle receiving formations 64

for receiving the axle 55 of wheel 56. As shown in figure 8, the stays 63 each comprise

a primary portion 66, the respective primary portions 66 extending downwardly and

substantially parallel to each other and an inwardly inclined secondary portion 65 just

above the formations 64. This facilitates fitting conventional bicycle wheels 56 into

the stay 60. Nevertheless, the skilled man will appreciate that the inwardly inclined

secondary portions 65 can be omitted if a wheel 66 with a longer axle 55 is fitted or if

the axle receiving formations 64 are provided on cross-members projecting

perpendicular to the stays 63.

The alignment between the legs 38 and the stays 60 provides beneficial drag

reduction for the leg 38 and stay 60 when considered together. This is a result of the

splitter plate effect and is illustrated with reference to figure 12. In figure 12a, a cross-

sectional plan of the lower leg 38 (approximated as a cylinder) and vortices 81a, 81b

generated by airflow in the direction F is shown. As is shown, vortices of same rotation

sense 81a are alternately shed by the ‘leg’ 38 with vortices of the opposite rotation sense

81b. Typically, there is a spacing of approximately 5 leg diameters (D) between each

vortex of the same sense, thus indicating a vortex shed wavelength of 2.5D, although

the skilled man will be aware that this vortex shed wavelength may vary with speed as

well as leg diameter. As is shown in figure 12b, the provision of a stay 60 aligned with

leg 38 within the vortex shed wavelength suppresses vortex formation in the wake of

the leg 38. This can result in a corresponding reduction in the drag experienced by the

leg 38. The separation 82 of the stays from a typical, reference or average position of

the leg 38 in the direction of motion, during the cycling action may also therefore be

adjusted to match the vortex shed wavelength for as much of the pedal stroke as

possible.



As in the front forks 40 discussed above, where close alignment between the

axes 3 1 of the stays 63 and legs 38 can be maintained, considerable reductions in drag

(of the order of, say, 1% to 1.5%) can be achieved.

Turning now to figure 9a, an alternative embodiment of the seat stays 60 is

shown. This embodiment differs from the previous embodiment in that the crown

comprises extension members 67 projecting upwardly from the lateral crown member

61. The extension members 47 maintain a substantially common alignment with the

main portion 66 of the stays for much of their length. As such, they maintain a

substantially common alignment with the rider’s lower leg 38. Accordingly, the

extension members 67 provide further improved drag performance for the combination

of the bicycle 32 and rider 30, even if the overall frame drag is increased by the

extension members 67. As is shown in figure 9a, the extension members 67 can be

connected or integrated into saddle 70.

Turning now to figure 9b, a further alternative embodiment of the stays 60 is

shown. This embodiment differs from the embodiment of figure 9a in that the lateral

crown member 6 1 is omitted.

Turning now to figure 9c, a further alternative embodiment of the stays 60 is

shown. This embodiment differs from the embodiment of figure 9a in that the seat tube

5 1 ends close to the point where it is connected to the lateral members 61. In this

embodiment, the saddle 59 is thus supported only by the extension members 67 and not

by a conventional seat post.

In the embodiments of figures 8, 9a, 9b and 9c the stays 63 can have cross-

sectional profiles of the type shown in figure 5 . Furthermore, if desired, the stays may

be formed from a pair of parallel stay members, similar to the forks of figure 5 (e)-(g).

Additionally, in the embodiments of figures 9a, 9b and 9c, the main portion 66 of stays

60 and/or the extension members 67 may optionally have telescopic sections. This can

facilitate adjustment of the height of saddle 59.

Turning now to figure 10, two alternative frame designs 101, 102 according to

the present invention are illustrated. Each frame 101, 102 comprises a top tube 110, a

down tube 120, chain stays 130, a stem 140 and a seat tube 150, as is known in the art.



Each of the frame members 110-150 may have a cross-sectional profile in accordance

with those disclosed in figure 5 .

As is shown in figure 10a, the frame 101 comprises a set of front forks 40 similar

to the embodiment shown in figure 6a, but where the extension members 47 connect to

the stem 140 rather than the head tube and a pair of seat stays 60 according to the

embodiment of figure 8. The frame 101 is further provided with a set of handle bars

139 comprising a substantially horizonal section 137 and a drop section 138. The frame

101 thereby provides a set of forks 40 that connect to the stem 141 connected to the

head tube 140.

Track testing of a frame of the type shown in figure 10a has identified a drag

reduction of the order of 1.5- 4%. The drag reduction achieved in practice is also

dependent upon the speed and upon the rider, in particular the rider shape and/or rider

position.

As is shown in figure 10b, the frame 102 comprises a pair of seat stays 60

according to the embodiment of figure 8. The frame 102 differs from frame 101 in that

the front forks 40 are according to the embodiment of figure 6b. Additionally, the

handle bars 131 have a different form comprising a substantially horizonal section 132,

forward projecting end bars 133 and forward projecting arm bars 134. Turning now to

figure 11, a saddle 70 comprises a seat surface 7 1 adapted to support a rider and a seat

post 72. In the saddle shown, the seat post 72 comprises a pair of widely spaced limbs

73 and a trunk 74. The limbs 73 extend between the trunk 74 and the edges of the seat

surface 71. The wide spacing is facilitated by the connection of the limbs 73 to the

edges of the seat surface 7 1 rather than to the underside of the seat surface as is

conventional. Indeed, in some embodiments, this can facilitate the provision of a saddle

where the seat surface 7 1 and seat post 72 are integrally formed. This can provide a

weight saving.

The trunk 74 may comprise a single integral member or two closely aligned

limbs, each aligned limb integral with a respective limb 73. The trunk 74 thereby

facilitates the adjustable fitting of the saddle 70 to a seat tube 51, 150 of a bicycle as is

common in the art.



The bifurcated limbs 73 and/or the stem 74 can have a cross-sectional profile of

the type shown in figure 5 .

Turning to figure 1lb and figure 1lc, alternative saddles 70b and 70c are shown.

The alternative saddle 70b differs from saddle 70 only in that the limbs 73b are curved

in a Τ form rather a ‘V’ form shown in figure 11a. The alternative saddle 70c differs

from saddle 70 in that the limbs 73c extend downwardly parallel to each other and are

joined to the trunk 74 by a lateral member 75 at their lower ends. Whilst a substantially

horizontal lateral member 75 is shown, the skilled man will appreciate that the lateral

member 75 may be curved or angled upwardly or downwardly as required or as

appropriate.

Turning now to figure 1Id, the saddle 70 of figure 1l a is fitted to the seat tube

150 of a bicycle frame 101 or 102. As can be seen from this figure, the bifurcated limb

73 allows the saddle post 72 to lie close to the axes of the respective upper legs 33 of

the rider. In this manner, each bifurcated limb 73 lies within the wake of the upper leg

33 during forward motion. As a result, the drag on the combination of seated rider 30

and saddle 70 is reduced, even if the seat post 72 alone could be expected to have an

increased drag compared to a conventional saddle with a singular seat post.

The one or more embodiments are described above by way of example only.

Many variations are possible without departing from the scope of protection afforded

by the appended claims.



CLAIMS

1. A bicycle comprising a pair of front forks, each fork extending downwardly and

substantially parallel to each other from a crown, the forks widely spaced apart

from each other and a wheel mounted therebetween

2 . A bicycle as claimed in claim 1 wherein the widely spaced forks are each

aligned with the axis of the lower leg of a rider in a normal riding position.

3 . A bicycle as claimed in claim 2 wherein aligned forks are positioned such that

the axis of the fork is coincident with the axis of the lower leg when viewed the

from a plane perpendicular to the direction of linear forward motion of the

bicycle.

4 . A bicycle as claimed in claim 2 or claim 3 wherein the spacing and alignment

of the forks are selected to match the riding position of a particular rider.

5 . A bicycle as claimed in any preceding claim wherein the fork spacing is in the

range 180-240mm.

6 . A bicycle as claimed in any preceding claim wherein the fork spacing is in the

range of Q-factor plus 40-90mm.

7 . A bicycle as claimed in any preceding claim wherein the end of each fork distal

from the crown comprises an axle receiving formation.

8. A bicycle as claimed in claim 7 wherein each fork comprises a primary portion

extending from the crown, the primary portion comprising a single substantially

linear member and a secondary portion connecting the primary portion to the

axle receiving slot.

9 . A bicycle as claimed in claim 8 wherein the secondary portion is inclined

inwardly relative to the primary portion.

10. A bicycle as claimed in any preceding claim wherein the crown comprises one

or more lateral members.

11. A bicycle as claimed in claim 10 wherein the crown comprises one or more

extension members projecting upwardly from said one or more lateral members.



12. A bicycle as claimed in claim 11 wherein the extension members are in a

common alignment with the forks or at least the primary portion of each fork.

13. A bicycle as claimed in claim 11 or claim 12 wherein the extension members

comprise a lateral section at their upward end or are connected to one or more

lateral members or a handle bar at their upward end.

14. A bicycle as claimed in any preceding claim wherein the crown is connected to

a head tube.

15. A bicycle as claimed in any preceding claim wherein the bicycle comprises a

pair of seat stays, each seat stay extending downwardly and substantially

parallel to each other from a crown, the seat stays widely spaced apart from each

other and a wheel mounted therebetween

16. A bicycle as claimed in claim 15 wherein the widely spaced stays are each

aligned with the axis of the lower leg of a rider in a normal riding position.

17. A bicycle as claimed in claim 16 wherein aligned stays are positioned such that

the axis of the stay is coincident with the axis of the lower leg when viewed

from a plane perpendicular to the direction of linear forward motion of the

bicycle.

18. A bicycle as claimed in claim 16 or claim 17 wherein the spacing and alignment

of the stays are selected to match the riding position of a particular rider.

19. A bicycle as claimed in any one of claims 15 to 18 wherein the stay spacing is

in the range 170-240mm.

20. A bicycle as claimed in any one of claims 15 to 18 wherein the stay spacing is

in the range of Q-factor plus 40-90mm.

21. A bicycle as claimed in any one of claims 15 to 20 wherein the end of each stay

distal from the crown comprises an axle receiving formation.

22. A bicycle as claimed in claim 2 1 wherein each stay comprises a primary portion

extending from the crown, the primary portion comprising a single substantially

linear member and a secondary portion connecting the primary portion to the

axle receiving slot.



23. A bicycle as claimed in claim 22 wherein the secondary portion is inclined

inwardly relative to the primary portion.

24. A bicycle as claimed in any one of claims 15 to 23 wherein the crown comprises

one or more lateral members.

25. A bicycle as claimed in claim 24 wherein the crown comprises one or more

extension members projecting upwardly from said one or more lateral members.

26. A bicycle as claimed in claim 25 wherein the extension members are in a

common alignment with the forks or at least the primary portion of each stay.

27. A bicycle as claimed in claim 24 or claim 25 wherein the extension members

comprise a lateral section at their upward end or are connected to one or more

lateral members or a saddle at their upward end.

28. A bicycle as claimed in any one of claims 15 to 27 wherein the bicycle is

provided with a saddle comprising a seat surface and a seat post wherein the

seat post comprises two widely spaced limbs.

29. A bicycle as claimed in claim 28 wherein the widely spaced limbs have at least

a portion separated by substantially the full width of the saddle.

30. A bicycle as claimed in claim 28 or claim 29 wherein the widely spaced limbs

are connected to the edges of the seat surface.

31. A bicycle comprising a pair of seat stays, each seat stay extending downwardly

and substantially parallel to each other from a crown, the seat stays widely

spaced apart from each other and a wheel mounted therebetween.

32. A bicycle as claimed in claim 31 where the bicycle comprises any one of the

features of claims 15 to 30.

33. A saddle for a bicycle, the saddle comprising a seat surface and a seat post

wherein the seat post comprises two widely spaced limbs.

34. A saddle as claimed in claim 33 where the bicycle comprises any one of the

features of claim 29 or claim 30.



35. A method of fitting a bicycle for a rider, the method comprising the steps of

measuring the lower leg separation of the rider in their normal riding position;

and: providing a bicycle according to any one of claims 1 to 30 wherein the fork

separation of the bicycle is matched to the measured lower leg separation of the

rider, and/or the seat stay separation is matched to the measured lower leg

separation of the rider; and/or a providing a bicycle according to any one of

claims 15 to 32 wherein where the seat stay separation is matched to the

measured lower leg separation of the rider; and/or providing a bicycle according

to any one of claims 28 to 32 wherein where the limb separation of the seat post

is matched to the measured hip separation of the rider
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