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BICYCLE FRAME WITH BATTERY MOUNT

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority on United States Patent Application
No. 62/169,771, filed on June 2, 2016 and incorporated herein by reference.

TECHNICAL FIELD

[0002] The present application relates to bicycle frames of the type supporting a
battery that is part of an electrically-assisted propulsion system of the bicycle.

BACKGROUND OF THE ART

[0003] Electrically-assisted bicycle propulsion systems are now commonly
provided in bicycles so as to aid the bicycle rider in propelling himself/herself.
Electrical-assistance propulsion systems typically use battery power to help or to
take over the propulsion of the bicycle, whether it be by driving the front or rear
wheel. Hence, such bicycles have a propulsion machine or motor located in one of
the wheels or in other locations in the bicycle, notably adjacent to the bottom bracket
to drive the transmission (e.g., for instance, as coupled to the crank set, or to the

chain).

[0004] These systems are commonly operated by a battery. The batteries are
usually large to provide suitable autonomy to the propulsion system. A downside of
such batteries is that they are not usually concealed, and this may results in some
side effects. For example, the presence of the battery may impact the visual aspect
of a bicycle, it may impact the thermodynamic properties of the bicycle, and/or may

be cumbersome and exposed to impacts.

SUMMARY

[0005] It is therefore an aim of the present disclosure to provide a bicycle frame
with battery mount that addresses issues related to the prior art.

[0006] Therefore, in accordance with a first embodiment of the present
disclosure, there is provided an assembly of bicycle frame and battery mount
comprising: the bicycle frame including a downtube, a seat tube intersecting the
downtube, a pair of side-by-side guard rails extending from the seat tube to the
downtube, the guard rails spaced apart from one another to form an opening
configured for receiving a battery therethrough, the pair of guard rails being spaced
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apart from the intersection of the seat tube and the downtube, and a receptable
delimited at least by the downtube, the seat tube and the pair of guard rails and
accessible via said opening; a battery mount secured to the frame and located at
least partly in the receptacle, the battery mount having a battery interface configured
for being electrically coupled to the battery when the battery is received in the
receptacle to powering a motorization apparatus of the bicycle.

[0007] Further in accordance with the first embodiment, a cover plate is for
instance releasably positioned on the guard rails to close the opening of the

receptacle.

[0008] Still further in accordance with the first embodiment, the cover plate has
for instance ends merging onto the seat tube and the downtube.

[0009] Still further in accordance with the first embodiment, a fairing on the seat
tube and the cover plate for instance form a continuous surface when the cover
plate is on the guard rails.

[0010] Still further in accordance with the first embodiment, the guard rails for
instance merge with seat stays.

[0011] Still further in accordance with the first embodiment, each of the guard
rails forms for instance a monolithic tube with one of the seat stays, the monolithic

tube being anchored to the seat tube.

[0012] Still further in accordance with the first embodiment, the battery mount has
for instance a joint portion located in the receptacle and configured for forming a
joint with the battery, the joint portion being located higher than the battery interface
on the seat tube.

[0013] Still further in accordance with the first embodiment, the joint portion is for
instance a hook of a pivoting mechanism concurrently formed by the battery and the
battery mount.

[0014] Still further in accordance with the first embodiment, the battery is for
instance releasably detachable from the battery mount.

[0015] Still further in accordance with the first embodiment, the battery has for
instance a shape corresponding to that of the receptacle, such that a top edge
surface of the battery is below a top surface of the guard rails when the battery is
electrically coupled to the battery mount.
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[0016] Still further in accordance with the first embodiment, the battery has for
instance a handle at a forward end.

[0017] In accordance with a second embodiment of the present disclosure, there is
provided for instance a method for installing a battery on a bicycle comprising:
bringing a battery physically separated from bicycle toward the bicycle; forming a
pivot joint between the battery and a battery mount on a seat tube of the bicycle;
pivoting the battery about the pivot joint downwardly and toward the seat tube; and
coupling a battery electric component to a battery interface of a motorization system

of the bicycle, by abutment at an end of the pivoting movement.

[0018] Further in accordance with the second embodiment, the battery is for

instance locked to the bicycle when the battery is coupled to the battery interface.

[0019] Still further in accordance with the second embodiment, pivoting comprises
for instance inserting the battery in a receptacle defined between a pair of guard
rails, the seat tube and a downtube of the bicycle.

[0020] Still further in accordance with the second embodiment, coupling comprises
for instance positioning a top edge surface of the battery below a top surface of the
guard rails.

[0021] Still further in accordance with the second embodiment, a cover is placed
for instance onto an opening of the receptacle between the guard rails when the
battery is coupled.

[0022] Still further in accordance with the second embodiment, the cover is locked
for instance to the bicycle.

[0023] Still further in accordance with the second embodiment, forming the pivot
joint and pivoting the battery comprises for instance manipulating a handle of the
battery at an end away from the pivot joint.

[0024] In accordance with a third embodiment of the present disclosure, there is
provided for instance a battery mount configured for interfacing a battery to a
motorization apparatus on a bicycle, comprising: a body adapted to be fixed to a
seat tube of a bicycle; a pivot joint portion on the body; and a battery interface
adapted to be electrically coupled to a battery electric component and to the
motorization apparatus to power the motorization apparatus, the battery interface,
the pivot joint portion being located higher than the battery interface on the seat
tube.
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[0025] Further in accordance with the third embodiment, the pivot joint portion is
for instance a hook adapted to receive a pivot of the battery therein.

[0026] Still further in accordance with the third embodiment, the body has for
instance a post support and a battery support being fastened to one another around
the seat tube.

[0027] Still further in accordance with the third embodiment, the post support has
for instance a central wall and side walls projecting forwardly from the central wall,
the central wall defining a concavity configured to accommodate a rear wheel of the

bicycle.

[0028]  Still further in accordance with the third embodiment, the battery support
has for instance a central wall supporting the battery interface, and side walls
projecting rearwardly from the central wall to merge with the side walls of the post
support and form continuous surfaces.

DESCRIPTION OF THE DRAWINGS

[0029] Fig. 1 is a perspective view of a bicycle frame with battery mount and
battery in accordance with the present disclosure;

[0030] Fig. 2 is a side elevation view of the bicycle frame of Fig. 1;

[0031] Fig. 3 is an assembly view of a battery mount of the assembly of Fig. 1;
[0032] Fig. 4 is a side view of a battery used with the battery mount of Fig. 3;
[0033] Fig. 5 is arear view of the battery of Fig. 4;

[0034] Fig. 6 is a top plan view of the battery as received in the frame of Fig. 1
and secured to the battery mount of Fig. 3;

[0035] Fig. 7 is a perspective view illustrating a battery being removed from the
bicycle frame of Fig. 1; and

[0036] Fig. 8 is a perspective view subsequent to that of Fig. 7 showing the
battery removed.

DETAILED DESCRIPTION

[0037] Referring to the drawings and more particularly to Fig. 1, there is
illustrated a bicycle frame in accordance with the present invention at 10. The frame
10 is shown as having a step-through like geometry, although other geometries are
considered as well, such as a safety bike frame with horizontal or sloped top tube,
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etc. The bicycle frame 10 is part of a bicycle having an electrically-assisted
propulsion system 11 of the bicycle, generally known as a motorization system, and
depicted in Fig. 1 as a rear wheel motorization system in which it is mounted to a
rear wheel hub, in one of different configuration for the motorization apparatus.

[0038] Referring concurrently to Figs. 1 and 2, the frame 10 is shown as having a
downtube 12. The downtube 12 is shown as being arcuate, i.e., it does not have a
straight body. However, other shapes for the downtube 12 are considered, including
a straight downtube, with a casing of a battery being shaped partly as a function of
the shape of the downtube 12, as described hereinafter. A bottom bracket shell 13
(also known as bottom bracket tube) is located at an end of the downtube 12. The
bottom bracket tube 13 is configured to received therein an axle of a crank set, and
may have any appropriate configuration (e.g., outboard, BSA, BB30, PF30, etc).
Other equipment may be in the vicinity or part of the bottom bracket tube 13, such
as crank motorization components, as an example.

[0039] A seat tube 14 projects upwardly from the downtube 12, and may have a
top open end in which a seat post is received. Alternatively, the seat post may be
integrated in the seat tube 14, as one possibility. Chain stays 15 project rearwardly
from the seat tube 14, as do seat stays 16. The chain stays 15 and the seat stays 16
converge at a rear end of the frame 10 and have hardware thereon by which a rear
wheel is connected to the frame 10. As observed from Figs. 2 and 3, reinforcement
beams 16A may project from the seat stays 16 to reach a seat tube 14 to reinforce
the interconnection therebetween. These reinforcement beams 16A may be
covered by fairings 16B, as in Fig. 1. As in Figs. 1 and 2, the seat stays 16 may rise
lower along the seat tube 14 than conventional seat stays 16, whereby the
reinforcement beams 16A assist in providing structural rigidity and stiffness to the
assembly.

[0040] A pair of guard rails 17 extends from the seat tube 14 to the downtube 12.
In the illustrated embodiment, the guard rails 17 each are an extension of the seat
stays 16. More specifically, each of the guard rails 17 is a monolithic tube with the
respective seat stay 16. This combination of guard rails 17 and seat stays 16 are
connected to the seat tube 14, for instance by welding. Therefore, as seen in
Figs. 6-8, a top opening A is defined between the guard rails 17 through which a
battery may be inserted. The downtube 12, the seat tube 14, and the guard rail 17
define a receptacle in which the battery will be received. This receptacle provides



WO 2016/191876 PCT/CA2016/050625

support for the battery, in addition to providing some form of guarding against
impacts. The receptacle may also assist in the streamlining of the assembly, to limit
the exposure of edges of the battery from a front view of the frame 10. A cover plate
18 may be positioned on top of the guard rails 17 to close the opening A between
the guard rails 17, in such a way that the battery is held captive in the receptacle.
The cover 18 may conceal any top depression formed between the guard rails 17
and the battery, to further enhance the streamlining of the assembly. For the same
purpose, the rear end of the cover 18 may have a skirt or like tapered end (as
illustrated) to merge with the fairings 16B to form a continuous and smooth surface.
Although not shown, it is considered to provide a lock mechanism to lock the cover
18 to a remainder of the frame 10, for the battery to be locked into the receptacle.
Alternatively, the battery may have its own locking mechanism to be selectively
locked to the frame 10.

[0041] Referring to Fig. 3, a battery mount is generally shown in an assembly
view, and is partly received in the receptacle, when the bicycle has such a
receptacle (i.e., the battery mount being usable on bicycles having a different frame
configuration than that shown in Fig. 1. The battery mount is constituted of a body
including a post support 20 and a battery support 30, among one possible
embodiment as the body may alternatively be a rigid member connected to a front
derailleur hanger, among different options. The post support 20 assists is securing
the battery mount to the seat tube 14, and also assists in reducing the drag of the
frame 10. The battery support 30 is also used to secure the battery mount 20 to the
seat tube 14, and is used as an interface for the battery.

[0042] The post support 20 has a central wall 21. Central wall 21 has a concave
shape so as to define a clearance in which a part of a tire may be located. Side walls
22 project forwardly from the central wall 21 and define the flanks of the post support
20. A top wall 23 may connect the central wall 21 to the side walls 22 and may have
a cut-out 24 therein. The cut-out 24 is shaped so as to conform to the seat tube 14,
and abuts against a rear portion of the seat tube 14.

[0043] The battery support 30 also has a central wall, illustrated as 31. The
central wall 31 abuts against a front portion of the seat tube 14, such that the seat
tube 14 is sandwiched between the central walls 21 and 31, when the battery mount
is mounted to the frame 10. Side walls 32 project rearwardly from the central wall 21
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and are designed to form a generally continuous surface with the side walls 22 of
the post support 20.

[0044] As shown in Fig. 3, fasteners are provided so as to secure the battery
support 30 to the post support 20, with tapped bores being defined in end edges of
the side wall 22 of the post support 20, although a reverse arrangement could also
be used. A top hook 33 is located at a top end of the central wall 31 of the battery
support 30. The top hook 33 has a trough-like receptacle acting as a pivot joint
portion or pivot housing and transversely positioned relative to the longitudinal axis
of the seat tube 14. A battery interface 34 is positioned lower into the central wall 31
of the battery support 30 and is configured to be electrically coupled to a
port/coupler of the battery. Although not shown, the battery interface 34 is wired to
the electrically-assisted propulsion system of the bicycle, for the battery to deliver
power to the system.

[0045] Referring to Fig. 4, the battery is generally shown at 40. The battery may
be any appropriate type of battery in terms of storage media (electrochemicals,
polymers, etc). However, the casing of the battery 40 has an overall shape
specifically designed for the battery 40 to be lodged in the receptacle formed by the
downtube 12, the seat tube 14 and the guard rails 17, and covered by the cover
plate 18. In an embodiment, a top surface of the battery is general flush with a top
edge of the guard rail 17, with top edges of the battery 40 being within the
receptacle of the frame 10. The battery 40 therefore has a body having the
appropriate shape for being lodged in the receptacle, with a port 41 (or coupler) at
its rear end along with a bar 42. The bar 42 will serve as pivot axis when received in
the top hook 33, for the battery to be pivoted relative to the top hook 33. A reverse
configuration is also considered, with the bar being on the battery mount and the
hook being on the battery. In the presence of a pivot as described above with the
top hook 33 and the bar 42, it is observed that the pivot axis may be above the
electric coupling of the battery interface 34 with the battery 40, and secured to the
seat tube 14. As yet another alternative, a sliding joint may be provided instead of a
pivot joint, to lead the battery 40 into coupled arrangement with the battery interface
34.

[0046] The port 41 is positioned to be coupled to the battery interface 34 when
the battery 40 is pivotally lodged into its receptacle in the frame 10. As observed
from Fig. 6, a handle 43 (e.g., finger bore) may be provided at a front end of the
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battery 40 for one’s finger(s) to be inserted therein to pull on the battery 40. The
body of the battery is also shown having a forward concavity so as to conform to the

shape of the downtube 12.

[0047] In operation, starting with the configuration shown in Fig. 1, the cover plate
18 is firstly removed, if present. This may require the cover plate 18 to be unlocked.
Once the cover plate 18 is removed, the user has access to the battery 40. It may be
required to unlock the battery from its engaged position of the battery mount, if a
lock is present on the battery 40. Once unlocked, the battery 40 may be pulled by its
handle 43 and pivoted out of coupling engagement with the battery mount, as
sequentially shown in Figs. 7 and 8. The battery 40 is then pulled upwardly for the
bar 42 to exit the top hook 43.

[0048] To install the battery 40, its bar 42 is received in the top hook 33, so as to
form a rotational joint. The battery 40 may then be pivoted until the battery 40 is
electrically coupled to the battery interface 34. The battery 40 may then be locked
into this coupled configuration, if there is a locking feature between battery 40 and
frame 10. The cover plate 18 may then be positioned atop the opening in the
receptacle, and locked if a locking feature is provided between in the cover plate 18.

[0049]  Stated differently, the method for installing the battery 40 on a bicycle 10
comprises bringing the battery 40, physically separated from bicycle 10, toward the
bicycle 10. A pivot joint is formed between the battery 40 and a battery mount on a
seat tube 14 of the bicycle 10. The battery 40 is pivoted about the pivot joint
downwardly and toward the seat tube 14. The battery electric component 41 is
coupled to the battery interface 34, by abutment at an end of the pivoting movement,
i.e., the coupling delimits the movement of the battery 40.

[0050] The method may include locking the battery to the bicycle when the
battery is coupled to the battery interface, inserting the battery in a receptacle
defined between a pair of guard rails, the seat tube and a downtube of the bicycle,
positioning a top edge surface of the battery below a top surface of the guard rails,
placing a cover onto an opening of the receptacle between the guard rails when the
battery is coupled, locking the cover to the bicycle, and/or forming the pivot joint and
pivoting the battery comprises manipulating a handle of the battery at an end away
from the pivot joint.

[0051]  Accordingly, the frame 10 as described herein defines a receptacle that
acts as a guard against impacts on the battery 40 and streamlines the shape of the
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frame in a forward direction. This may reduce the drag of the battery in comparison
to frames in which the batteries are not concealed in such receptacles.
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CLAIMS:

1. An assembly of bicycle frame and battery mount comprising:
the bicycle frame including
a downtube,
a seat tube intersecting the downtube,
a pair of guard rails extending from the seat tube to the downtube, the guard
rails spaced apart from one another to form an opening configured for
receiving a battery therethrough, the pair of guard rails being spaced apart
from the intersection of the seat tube and the downtube, and
a receptable delimited at least by the downtube, the seat tube and the pair of
guard rails and accessible via said opening;
a battery mount secured to the frame and located at least partly in the receptacle,
the battery mount having a battery interface configured for being electrically coupled
to the battery when the battery is received in the receptacle to powering a
motorization apparatus of the bicycle.

2. The assembly according to claim 1, further comprising a cover plate
releasably positioned on the guard rails to close the opening of the receptacle.

3. The assembly according to claim 2, wherein the cover plate has ends
merging onto the seat tube and the downtube.

4, The assembly according to claim 3, further comprising a fairing on the seat
tube, the fairing and the cover plate forming a continuous surface when the cover
plate is on the guard rails.

5. The assembly according to any one of claims 1-4, wherein the guard rails

merge with seat stays.
6. The assembly according to claim 5, wherein each of the guard rails forms a
monolithic tube with one of the seat stays, the monolithic tube being anchored to the

seat tube.

7. The assembly according to any one of claims 1-6, wherein the battery mount
has a joint portion located in the receptacle and configured for forming a joint with

10
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the battery, the joint portion being located higher than the battery interface on the
seat tube.

8. The assembly according to claim 7, wherein the joint portion is a hook of a
pivoting mechanism concurrently formed by the battery and the battery mount.

9. The assembly according to any one of claims 1-8, further comprising the
battery releasably detachable from the battery mount.

10. The assembly according to claim 9, wherein the battery has a shape
corresponding to that of the receptacle, such that a top edge surface of the battery is
below a top surface of the guard rails when the battery is electrically coupled to the
battery mount.

11. The assembly according to claim 10, wherein the battery has a handle at a

forward end.

12. A method for installing a battery on a bicycle comprising:

bringing a battery physically separated from bicycle toward the bicycle;

forming a pivot joint between the battery and a battery mount on a seat tube
of the bicycle;

pivoting the battery about the pivot joint downwardly and toward the seat
tube; and

coupling a battery electric component to a battery interface of a motorization
system of the bicycle, by abutment at an end of the pivoting movement.

13. The method according to claim 12, further comprising locking the battery to
the bicycle when the battery is coupled to the battery interface.

14, The method according to any one of claims 12 and 13, wherein pivoting
comprises inserting the battery in a receptacle defined between a pair of guard rails,

the seat tube and a downtube of the bicycle.

15. The method according to claim 14, wherein coupling comprises positioning a
top edge surface of the battery below a top surface of the guard rails.

11
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16. The method according to any one of claims 14 and 15, further comprising
placing a cover onto an opening of the receptacle between the guard rails when the

battery is coupled.

17. The method according to claim 16, further comprising locking the cover to
the bicycle.

18. The method according to any one of claims 12 to 17, wherein forming the
pivot joint and pivoting the battery comprises manipulating a handle of the battery at

an end away from the pivot joint.

19. A battery mount configured for interfacing a battery to a motorization
apparatus on a bicycle, comprising:

a body adapted to be fixed to a seat tube of a bicycle;

a pivot joint portion on the body; and

a battery interface adapted to be electrically coupled to a battery electric
component and to the motorization apparatus to power the motorization apparatus,
the battery interface, the pivot joint portion being located higher than the battery

interface on the seat tube.

20. The battery mount according to claim 19, wherein the pivot joint portion is a

hook adapted to receive a pivot of the battery therein.

21. The battery mount according to any one of claims 19 and 20, wherein the
body has a post support and a battery support being fastened to one another around

the seat tube.

22. The battery mount according to claim 21, wherein the post support has a
central wall and side walls projecting forwardly from the central wall, the central wall
defining a concavity configured to accommodate a rear wheel of the bicycle.

23. The battery mount according to claim 22, wherein the battery support has a
central wall supporting the battery interface, and side walls projecting rearwardly
from the central wall to merge with the side walls of the post support and form

continuous surfaces.

12
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