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DESCRIPTION
Field of the Art

[0001] The present invention relates to the structural formation of electric bicycles and 
particularly to the mounting of an electric battery pack for powering a propulsion drive motor in 
these bicycles, proposing an arrangement for mounting the electric battery pack which 
improves the characteristics of electric bicycles.

Prior Art

[0002] Electric bicycles are conventionally driven by means of an electric motor which is 
powered for operation by an electric battery incorporated in the structural assembly of the 
bicycle.

[0003] To that end, a common solution for incorporating the electric battery for powering the 
propulsion drive motor in electric bicycles is to hold the electric battery with a fastener of any 
type in an external position on the bicycle frame. This has the drawback of the electric battery 
being exposed to easy manipulations and theft by third parties, as well as to the harmful effects 
of atmospheric agents.

[0004] To eliminate this drawback, solutions of integrating the electric battery inside one of the 
elements making up the bicycle frame have been developed, such as the embodiment 
proposed in patent document W003/022671, for example, in which an electric battery is 
arranged inside the down tube of the bicycle frame, so the electric battery is protected and 
concealed, overcoming the drawbacks of solutions in which the electric battery is arranged 
externally on the bicycles. Nevertheless, in this solution the electric battery is mounted in a 
fixed manner inside the down tube of the frame, which makes it difficult to dismount and 
replace the electric battery in the event of maintenance, and makes it necessary to take the 
entire bicycle to a charging connection in order to charge the electric battery. Furthermore, 
access to the electric battery is made through the lower part of the down tube of the frame, 
which makes it necessary to turn the bicycle upside down if access to the electric battery is 
required, with the subsequent structural damage the handlebar and saddle may experience in 
the process.

[0005] Patent document WO99/26837 proposes another solution for incorporating an electric 
battery inside the down tube of a bicycle frame, the electric battery being inserted through the 
lower part of the down tube of the frame which converges in the bottom bracket of the bicycle, 
wherein the housing of the electric battery is closed with a cap which is coupled in the opening 
of the housing. This solution makes it easier to remove the electric battery in order to take it to 
a charging connection point for charging, without having to move the bicycle to the charging 
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site; however, it has the drawback that to establish the housing of the battery, the bottom 
bracket of the bicycle must be moved so that it is mounted in a position above or below the 
point at which the bars forming the bicycle frame converge, so the bottom bracket is mounted 
in a manner that is less resistant than in a conventional bicycle, in addition to the necessary 
structural modification of the bicycle for said mounting.

[0006] Additionally, since the housing of the electric battery in the lower part of the bicycle 
frame is sealed closed, it is also necessary to lift the bicycle or turn it upside down to remove 
the electric battery, with the subsequent difficulty and damage which the handlebar and saddle 
may experience in the removal process when the bicycle is turned upside down; furthermore, 
removal from the lower part requires disassembling the rear wheel damper in order to rotate it 
so that it does not interfere with the battery during the removal (in the case of a bicycle with 
rear suspension) or to make a geometry consisting of a long, unwieldy rear (in the case of a 
bicycle without rear suspension). On the other hand, if the sealing cap of the housing comes 
off while riding the bicycle,
the electric battery can fall out and break, as well as cause an accident. Patent document 
JP2003154984 discloses a power assisted bicycle in accordance with the preamble of claim 1, 
and the bicycle having a battery case which can be taken out of a body frame.

Object of the Invention

[0007] The invention proposes an electric bicycle frame with an improved solution for mounting 
the electric battery pack, having features which eliminate the drawbacks of conventional 
solutions, improving the functionality of the electric bicycle.

[0008] The electric bicycle frame object of the invention comprises a down tube with a housing 
defined therein into which the electric battery pack is inserted, wherein the housing of the down 
tube has an insertion opening in its upper part for introducing the electric battery pack.

[0009] The electric battery pack has a flange at its upper end for establishing a stop for 
stopping the insertion of the electric battery pack into the housing, such that when the electric 
battery pack is introduced in the housing said flange fits in a recess formed in an upper 
transverse bar of the frame, through which the opening for the electric battery pack to enter 
the housing is defined.

[0010] An arrangement is thereby obtained with which the electric battery pack is concealed 
and protected inside the down tube of the frame in which it is housed, and since the electric 
battery pack is introduced through the upper part of the bicycle in the housing of the down 
tube, there is no risk of the electric battery pack being able to come out of the housing 
accidentally and fall out when riding the bicycle, while at the same time having suitable 
accessibility to the electric battery pack to make the removal thereof easier.

[0011] On the other hand, since the opening of the housing of the electric battery pack is in the 
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upper part of the bicycle, it is not necessary to lift the bicycle or turn it upside down in order to 
remove said electric battery pack, being able to perform such removal very easily in order to 
take the electric battery pack for charging, replacement or for performing any maintenance 
operation. Nevertheless, the electric battery pack can also be charged without being removed 
from the bicycle, such as in a conventional solution of a bicycle with a non-detachable electric 
battery.

[0012] To make it easier to remove the electric battery pack from and introduce it in the 
housing of the down tube, there has been envisaged at the upper end of the electric battery 
pack the incorporation of a manipulation lever, which is arranged in a pivoting assembly, being 
able to be lowered and housed in a cavity defined at the upper end itself of the electric battery 
pack when not in use. Consequently, and as a result of the fitting of the abutment flange of the 
upper end of the electric battery pack in the recess of the upper transverse bar of the bicycle 
frame, with the electric battery pack mounted, a perfect appearance of the bicycle frame is 
maintained.

[0013] As a result of the foregoing, the mounting arrangement object of the invention has very 
advantageous features both for the functionality and for the appearance of the bicycle, such 
arrangement being novel and preferred with respect to conventional arrangements having the 
same application.

Description of the Drawings

[0014]

Figure 1 shows a perspective view of an electric bicycle with a frame according to the invention 
housing an electric battery pack which can be inserted through the upper part of the down tube 
of the bicycle frame.

Figure 2 is a side view of the electric bicycle with the electric battery pack housed in the frame.

Figure 3 is a view like the preceding one, with the electric battery pack partially introduced in 
the housing of the down tube of the bicycle frame.

Figure 4 shows a side view of the electric battery pack which is inserted into the electric bicycle 
frame.

Figure 5 shows a cross section of the down tube of the bicycle frame with the electric battery 
pack housed therein.

Figure 6 is a perspective view of a detail of the area for inserting the electric battery pack into 
the housing of the down tube, with the electric battery pack partially removed.

Figures 7 and 8 show an embodiment of the frame with locking means for locking the electric 
battery pack in the housing of the down tube of the bicycle frame.
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Detailed Description of the Invention

[0015] Figure 1 shows an electric bicycle (1) with an electric motor (2) for the propulsion of the 
bicycle which is powered through an electric battery pack (3).

[0016] The bicycle (1) comprises a frame (4) which, according to the invention, has a down 
tube (5) inside which there is defined a housing (6) into which the electric battery pack (3) is 
inserted. The electric motor (2) together with the bottom bracket (7) of the bicycle (1) are 
arranged at the lower end of the down tube (5), whereas at the upper end the down tube (5) 
has an insertion opening for introducing the electric battery pack (3) in the housing (6).

[0017] As shown in the drawings, the electric battery pack (3) is inserted into the housing (6) of 
the down tube (5) through an upper transverse bar (8) of the frame (4) of the bicycle (1), which 
incorporates at one end a saddle (9) while it has at the opposite end an assembly of stem and 
handlebar (10) of the bicycle (1), the upper transverse bar (8) being connected with the down 
tube (5) through the end incorporating a saddle (9) to provide rigidity to the frame (4).

[0018] The electric battery pack (3) has at the upper end a flange (11) which acts as a stop for 
stopping the insertion of said electric battery pack (3) into the housing (6), said flange (11) 
fitting in a recess (12) of the upper transverse bar (8) of the frame (4) when the electric battery 
pack (3) is fully inserted in the mounting position in the housing (6), so the incorporation of the 
electric battery pack (3) does not change the appearance of the frame (4) of the bicycle (1).

[0019] That being the case, the electric battery pack (3) can be easily removed by simply 
pulling it upwards without having to lift the bicycle (1) or turn it upside down in order to take 
said electric battery pack (3) to charge it electrically, to replace it, or to perform any 
maintenance operation required; this does not exclude the fact that electrical charging can also 
be performed through a charging port (19) with the electric battery pack (3) incorporated in the 
bicycle (1), when so desired.

[0020] To make it easier to remove the electric battery pack (3) from and to insert it into the 
housing (6) of the down tube (5) of the bicycle (1), there is envisaged at the upper end of the 
electric battery pack (3) the incorporation of a lever (13), which is incorporated in a pivoting 
assembly, being able to be lowered when not in use such that it fits in a corresponding cavity 
(14) defined in the electric battery pack (3) itself, as seen in Figure 2, or being able to be lifted 
to manipulate the electric battery pack (3), as seen in Figure 3.

[0021] The electric battery pack (3) has at its lower end a plug-in connector (15) for 
establishing an electrical connection with a connector of the electric motor (3), such that in 
addition to establishing the electrical connection, said plug-in connector (15) also assures the 
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retention of the electric battery pack (3) so that it does not accidentally come out of the housing 
(6) of the down tube (5) as a result of the bicycle (1) bouncing during use. Nevertheless, to 
better assure the retention of the electric battery pack (3) in the housing (6), the possibility of 
using locking means, which can have a key or combination lock, is envisaged to prevent the 
electric battery pack (3) from being removed or stolen by third parties.

[0022] As shown in Figures 6 and 7, the locking means comprise anchoring catches (20) 
associated with the axis of rotation of the lever (13) which fit in reciprocal housings (21) of the 
down tube (5), and a closure tab (22) operated by means of a lock (23) which fits in a 
reciprocal housing (24) of the lever (13). Therefore in the closed position of the lever (13), 
when it is housed in its cavity (14), the closure tab (22) is introduced in the housing (24), 
preventing manipulation of the lever (13), whereas the anchoring catches (20) are introduced 
in the reciprocal housings (21), preventing removal of the electric battery pack (3) from the 
housing (6) of the down tube (5). Therefore, in addition to assuring the retention of the electric 
battery pack (3) in its housing (6), access to the charging port (19) is prevented, whereby it is 
only accessible when the lever (13) is unblocked.

[0023] It has been envisaged that the lever (13) has a protective film (25) made of neoprene 
or a similar material to protect and seal the charging port (19) when the lever (13) is in the 
closed position. On the other hand, the electric battery pack (3) has a charge level indicator 
(26) arranged in full view in the upper part of the electric battery pack (3).

[0024] To prevent the actual configuration of the frame (4) of the bicycle (1) from making it 
difficult to insert the electric battery pack (3) into and to remove it from the housing (6), the 
down tube (5) in which said housing (6) is arranged is established such that the mentioned 
opening of the housing (6) is in a position far enough away from any structural element which 
may make it difficult to insert and remove the electric battery pack (3). Specifically, the down 
tube (5) of the bicycle frame (2) has a more vertical inclination than the down tube of 
conventional bicycle frames, such that, as seen in detail in Figure 3, the longitudinal axis (16) 
of the down tube (5) is shifted with respect to the handlebar (10) of the bicycle (1), such that 
during the removal of the electric battery pack (3), the latter does not interfere with the 
handlebar (10).

[0025] As seen in Figures 4 and 5, the electric battery pack (3) comprises an outer casing (17) 
in which batteries (18) are housed, forming a closed block with a high electrical capacity for 
powering the electric motor (2) of the bicycle (1); the inclusion of the electric battery pack (3) 
inside the down tube (5) of the frame (4) of the bicycle (1) being established. The batteries 
(18) are therefore protected by the casing (17), so the user of the bicycle (1) can safely 
manipulate the electric battery pack (3).
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Patentkrav

1. Elcykelstel, omfattende:

et underrør (5) med et hus (6) defineret heri, i hvilket en elektrisk 

batteripakke (3) indføres,

idet huset (6) i underrøret (5) har en indføringsåbning i den øvre del til 

indføring af den elektriske batteripakke (3), kendetegnet ved, at

indføringsåbningen til indføring af den elektriske batteripakke (3) i huset 

(6) er udformet via en øvre tværgående stang (8) på cyklens (1) stel (4),

den øvre tværgående stang (8) i den ene ende indeholder en sadel (9), 

mens den i den modsatte ende har en enhed af cyklens (1) stamme og 

styr (10), og den øvre tværgående stang (8) er forbundet med underrøret 

(5) via den ende, som indeholder en sadel (9), for at give stellet (4) 

stivhed,

en længdeakse (16) af stellets (4) underrør (5) er forskudt i forhold til 

cyklens (1) styr (10) på en sådan måde, at det er muligt at indføre den 

elektriske batteripakke (3) og fjerne denne fra underrørets (5) hus (6) uden 

at ramme styret (10).

2. Elcykelstel ifølge krav 1, kendetegnet ved, at den elektriske batteripakke (3) 

har en flange (11) i sin øvre ende, som udgør et stop med henblik på at stoppe 

indføringen af den elektriske batteripakke (3) i huset (6).

3. Elcykelstel ifølge det foregående krav, kendetegnet ved, at 
indføringsåbningen til indføring af den elektriske batteripakke (3) i huset (6) er 

udformet via en øvre tværgående stang (8) på cyklens (1) stel (4), som har en 

fordybning (12), som flangen (11) passer i, når den elektriske batteripakke (3) 

indføres i huset (6).



DK/EP 3281855 T32

5

10

15

20

4. Elcykelstel ifølge et hvilket som helst af de foregående krav, kendetegnet ved, 
at den elektriske batteripakke (3) i sin øvre ende har et betjeningshåndtag (13) 
anbragt i en drejeanordning, som kan sænkes ned i et hulrum (14) i selve den 

elektriske batteripakke (3), når håndtaget (13) er i en lukket position.

5. Elcykelstel ifølge det foregående krav, kendetegnet ved, at stellet (4) har en 

låsemekanisme til at tilbageholde den elektriske batteripakke (3) i huset (6), hvor 

låsemekanismen omfatter låsepaler (20) forbundet med håndtagets (13) 

drejeakse, som passer i tilsvarende optag (21) i underrøret (5), og en lukketap 

(22), som passer i et tilsvarende optag (24) i håndtaget (13).

6. Elcykelstel ifølge et hvilket som helst af de foregående krav, kendetegnet ved, 
at den elektriske batteripakke (3) omfatter et yderhylster (17), som huser 

batterierne (18).

7. Elcykelstel ifølge et hvilket som helst af kravene 4 til 6, kendetegnet ved, at 
den elektriske batteripakke (3) i sin øvre del har en ladeindgang (19), som er 

dækket af en beskyttende folie (25) i håndtaget (13), når håndtaget (13) er i den 
lukkede position.

8. Elcykel indeholdende et stel ifølge et hvilket som helst af de foregående krav.
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DRAWINGS

1

FIG. 1
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FIG. 5
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FIG. 6
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