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ABSTRACT

The invention concerns a crank set for a bicycle, with the

crank set featuring a free-wheeling device (25, 26, 29) with

holes for attaching chain rings (5, 27, 28), with the holes
being arranged in accordance with at least two different cir-

cular bolt hole patterns L1 and L2.
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Crank Set for a Motorized Bicycle

This invention concerns a crank set which can be used on mo-

torized bicycles, especially electrically motorized bicycles.

Given the current state of technology, these types of crank

sets cannot be flexibly utilized and are difficult to mount.

The purpose of this invention 1s to i1mprove the shortcomings

of the current state of technology.

The solution to the problem 1s provided as described herein.

Further advantageous developments are defined herein.

The problem is solved by means of a crank set for a bicycle,
with the crank set being designed with a free-wheeling device
(25, 26, 29) with holes to facilitate the attachment of chain

rings (5, 27, 28), with the holes being arranged 1in a clrcu-

lar pattern 1n accordance with two individual bolt hole cir-

cles L1 and LZ.

Utilizing the free-wheeling device according to the inven-
tion, a number of chain rings can be mounted and, through a
free-wheel assembly, separated from the crankarm. Chain rings
of various sizes can thus be easily mounted, or, alternative-
ly, the existing chain rings of the bicycle - 1ncluding the
existing gear shift mechanism - can be utilized 1f the bicy-
cle 1s retrofitted with an electric motor, so that one of
these chain rings 1s powered by a motor by means of a sepa-
rate chain. Standard chain rings generally feature different
pbolt hole circles, so that the free-wheeling device according
to i1invention 1s compatible with chain rings currently on the
market, as opposed to the necessity for specially manufac-
tured chain rings wilth the current state of technology. The
free~-wheeling device can thus be used flexibly 1n conjunction

with the many chain rings available on the market today.
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The free-wheeling device allows for the unidirectional rota-

P

tion of two counter-rotatable components of the free-wheel

assembly. One of the rotatable components 1is fitted with a

crankarm, while the other rotatable component can be fitted

F

with a minimum of one chain gear. The free-wheeling device

supports a mode of operation in which the bicycle can be rid-

den without pedaling, but solely on motor power.

Fach bolt hole pattern of the free-wheeling device features

at least three, preferably four, five or more holes.

In another design example of this invention, the bolt hole

patterns L1 and L2 feature the same diameter as the bolt hole

patterns of the mountable chain rings (5, 27, 28.)

L1l preferably is the diameter of the bolt hole pattern for a

small chain ring, with preferably 20 to 24, 1deally 22 teeth.

1 preferably measures between 50 and 80 mm, preferably 58

mm, ldeally 64 mmn.

.2 preferably is the diameter of the bolt pattern of a medium
(30 to 38 teeth) to large size (more than 38 teeth) chain

ring. L2 preferably measures between 90 and 146 mm, 1ideally
104 mm.

The bolt patterns L1 and LZ will preferably have the same

F

number of holes as the bolt hole patterns of the mountable

chain rings.

In another design example of thils 1nvention, the free-
wheeling device (25, 26) features a chain ring adapter (25)
and a free-wheel assembly (26) which can be bolted together
by means of bolts (35.)

The chain ring adapter is preferably a circular disk, pref-

l

erably recessed on the inside, with a primary ring of at

least three, preferably four, five, or more holes intended
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for mounting the free-wheel assembly and preferably a small

chain ring. The holes are preferably arranged 1n accordance
with bolt hole pattern diameter L1. The secondary ring on the
chain ring adapter features at least three, preferably four

or more holes preferably arranged 1n accordance with bolt

hole pattern diameter LZ intended for the mounting of cogs.

The holes of the secondary ring are preferably arranged 1n

the recessed portions of the chain ring adapter. The chain

ring adapter can preferably be fitted with chain rings meas-
uring 104 mm 1n diameter (e.g. 32 to 46 teeth) as well as
chain rings with 20 to 24 (e.g. 22 teeth) and a small bolt
hole pattern (58 mm, ©4 mm.)

The free-wheel assembly preferably features a ring with

three, preferably four or more holes for mounting the chain

ring adapter, with the holes preferably being arranged 1n ac-

cordance with bolt hole pattern diameter Ll.

The chain ring adapter also allows for low-cost production.

ﬁ

The free-wheel assembly 1s preferably made of stalnless

steel, despilite 1t being more expensive to manufacture and

heavier than aluminum, due to the great forces exerted on 1t.

Because of the adapter, the adapter i1tself as well as the

chain rings can be manufactured from less expensive and
lighter materials, such as aluminum. Construction of a free-

wheel assembly wlith 1integrated chaln ring adapter reqgulres

more of more expensive materials, which 1s magnified by added

waste during the manufacturing process. Thus this solution

results in higher flexibility, lower weight, and lower pro-

duction costs.

In another design example of this invention, the free-wheel

assembly (26) features holes arranged 1n accordance with at

least one circular bolt hole pattern L3, with the bolt hole

pattern L3 preferably featuring the same diameter as either

one of bolt hole patterns L1 or LZ.
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This way, the same bolts can be utilized to attach the free-

wheel assembly as well as at least one chain ring with the

bolt hole pattern diameter L3 to the chain ring adapter, so

that the number of bolts necessary for mounting can be kept

to a minimum.

In another design example of this invention, one of the

mountable chain rings (5, 27, 28) 1s designed to be utilized

in conjunction with a motor (motorized chain ring) (5), while

the drivetrain features a chain gulde plate (59) mountable
between the motorized chain ring (5) and the other chain

rings (27, 28.)

The chain guide plate preferably features a larger diameter

than the chain rings utilized. The plate prevents the chain

to the rear wheel from jumping to the motorized chain ring,

as well as the chain to the motor from jumping to one of the

chain rings used for the chain to the rear wheel. It prevents

g
o

both chains or drive belts from coming off.

The motorized chain ring i1s preferably used to run a chailn to
an electric motor, while the other chain rings are used to

run a chain to the rear wheel.

F

In another design example of this invention, the free-

wheeling device (25, 26, 29) features an axilial opening with

an internal thread to which a crankarm (30) featuring an ex-

ternal thread can be bolted. This allows for quickly mounting

a crankarm to the free-wheelling device.

The following drawings shall further 1llustrate and exemplify

the invention:

Figure 1: <crank set according to the invention with at least
free-wheeling device 29 belng a part of this crank

set
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Figure 2: additional crank set according to the i1nventlon

with free-wheeling device 25, 26 consisting ot

free-wheel assembly 26 and chain ring adapter 25

Fig. 1 shows a crank set according to the 1nvention, with at

F

least free-wheelling device 29 being part of this crank set.

Free-wheeling device 29 features a circular 1nner bolt hole

pattern with four (preferably three to five) holes and a bolt

hole pattern diameter L1 of 58 mm or 64 mm. At least one pri-

mary chain ring 27 with 36 (preferably 30 to 48) teeth and
corresponding circular bolt hole pattern with a diameter LZ

can be attached using the four (preferably three to five)

outside holes arranged 1n a circular pattern (diameter of the

ring or bolt pattern LZ 104 mm) of the free-wheeling device

29 and the threaded sleeves 33 and bolts 31. Furthermore, a

secondary chain ring 28 with 22 (preferably 20 to 28) teeth
and a correspondlng - but compared to chain ring 27's bolt
pattern - smaller diameter L1 can be mounted usiling the i1inside
circular bolt hole pattern and bolts 32 and 35. The motorized
chain ring 5 can be mounted to the chain ring adapter 29 with

a chaln guide plate 59 1n between using bolts 31 and spacers

34. Crankarm 30 1s bolted i1nto the free-wheeling device 29

using the outside thread on crankarm 30 and the 1nner thread

on the free-wheeling device 29.

Using the free-wheeling device 29, existing chain rings can

continue to be utilized and expanded with the motorized chain

ring 5, with the chain guide plate 59 to be added between the

two components. The free-wheeling device 29 makes the differ-

gi—
o

ent modes of operation of the electric bicycle possible. The

exlsting gears of the bicycle can continue to be used as de-

signed.

Fig. 2 shows an additional crank set according to the 1nven-

tion. In this example, the free-wheelling device 25, 26 con-

P

sists of a free-wheeling assembly 26 and a chaln ring adapter




10

15

20

25

30

35

CA 02809064 2013-02-21

25. The chain ring adapter 25, just like the free-wheeling

device in Fig. 1, features an 1nner circular bolt hole pat-

tern with a diameter of L1, with the free-wheel assembly 26

with its four (preferably three to five) holes arranged ac-

cording to the circular bolt hole ring pattern L3 - which

preferably equals L1 - being attachable to these bolt holes

using bolts 35. Just like the free-wheeling device 29 from

Fig. 1, the chain ring adapter 25 features an outside circu-
lar bolt hole pattern with a diameter of L2, to which larger

chaln rings can be attached.

The free-wheeling assembly 26 and chain ring adapter 25 can

be manufactured from different materials, due to the use of

the chain ring adapter 25 with an attachable free-wheeling

assembly 26 instead of an integrated free-wheeling device 29.

The chain ring adapter 25 consists of aluminum, whereas the

free-wheel assembly 26 is made of stainless steel, due to the

inherent necessity to be made of more stress-resilient mate-

rial. The necessary amount of heavy and expensive stainless

steel required is thus reduced, which results in weight and

cost optimization. Additionally, since the free-wheeling de-
vice 1s split into the free-wheel assembly 26 and chaln ring
adapter 25, the amount of waste produced in the manufacturing

ﬁ

process of the 1ndividual parts 1s reduced.

This invention makes it possible to easily attach chain rings

with various bolt hole patterns, as they are currently pro-

duced by the bicycle industry, to a free-wheeling device by

P

means of bolts. This way the already existing chain rings of

a bicycle can be utilized. While large chailn rings can for

example be bolted to the holes that are arranged in bolt hole

pattern L2, smaller chain rings can be bolted to the holes

that are arranged in bolt hole pattern Ll. In a preferred al-

ternative, the free-wheeling device consists of a chailin ring

adapter and a free-wheel assembly. Thilis way, weight and costs

can be optimized, since the adapter and the free-wheel assem-
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bly can be manufactured separately using the most 1deal mate-

rials 1n regards to costs, welght, and stability.
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ference Signs

Motorized Chain Ring
Chain Ring Adapter
Free-Wheel Assembly
Chain Ring

Chain Ring

Free-Wheel Assembly with
Crankarm

Bolt

Bolt

Threaded Sleeve

Spacer
Bolt
Chailn Gulde Plate

Integrated Chain Ring Adapter
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Claims

1. A crank set for a bicycle, with the crank set featuring an integrated free-wheeling
device (29) with holes for attaching chain rings (5, 27, 28), wherein the holes are arranged

into two separate circular bolt hole patterns L1 and L2.

2. A crank set for a bicycle, with the crank set featuring a free-wheeling
device (25, 26) with holes for attaching chain rings (5, 27, 28), wherein the holes are
arranged into two separate circular bolt hole patterns L1 and L2, the free-wheeling device
comprising a chain ring adapter (25) and a free-wheel assembly (26) mutually
connectable by means of bolts (35), the chain ring adapter being made of a first material
and the free-wheel assembly being made of a second material, wherein the first material

IS lighter than the second material.

3. The crank set of clam 2, with the free-wheel assembly (26) featuring holes
arranged in accordance with at least one circular bolt hole pattern L3, wherein the circular

bolt hole pattern L3 has the same diameter as either circular bolt hole pattern L1 or L2.

4. The crank set of any one of claims 1 to 3, wherein the circular bolt hole patterns
L1 and L2 have the same diameter as the circular bolt hole patterns of chain
rings (5, 27, 28).

5. The crank set of any one of clams 1 to 4, wherein one of the chain
rings (5, 27, 28) is a motorized chain ring (5), the crank set including a chain guide

plate (59) mountable between the one motorized chain ring (5) and the remaining chain
rings (27, 28).

6. The crank set of any one of claims 1 to 5, wherein the free-wheeling

device (295, 26, 29) includes an axial opening with an inner thread and a crankarm (30)

having an axial outside thread boltable into the axial opening.
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