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1.1 Project definition

Bike usage is a common and growing means of 
transportation. It‘s concentrated to cities, where it 
makes up to 10% of the daily traffic. Its usage on 
shorter distances is more efficient than the public 
transport and stands for a modern, healthy, and sus-
tainable cityscape.
Yet it still causes inconviniences. Usually the cities 
infrastructure lacks the parking spaces and designa-
tions needed to properly communicate with cyclists. 
Bike users have to deal with a high rate of thievery 
and have to provide their own security system; 
which is heavy, inconvenient and expensive.

Our challenge is to design a locking system, which 
makes it more comfortable to use the bike in the city. 
The solution is based on the connection between the 
city infrastructure and the bike user. The result should 
ensure more safety, easy handling and less weight to 
transport for the user. It generates a modern and pro-
gressive image of the city, reduces maintenance cost 
and creates a more attractice cityscape, promoting 
bike usage.
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1.2 Statistics/ Facts 

For the product development we decided to put our focus on the city of Zurich. Zurich is Switzerland‘s biggest and 
fastest growing city and represents a worldclass standard. The urban cityplaning is a worldwide representative and 
investigated in numerous international studies like the audi future initiative.

switzerland

- 3.9 million bikes
- 1.4 bikes per household
- 63% of households own at least one bike
- 350‘000 new bikes sold per year

zürich

- 10% of the daily traffic
- 2300 stolen bikes in 2012
- 2.5% of the thefts could be solved by the police
- increased usage causes less parkingspace and accidents
- reason for bike usage is to bridge short distances and live more healthy
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1.3 Situation today
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1.4 Problem
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2.1 baseline study

USER

- safety is on the user side
- user has to bring and carry
  the lock

USER - CITY

- safety is on the user and the
  city side
- the city provides infrastructure
  and the user brings his own
  locking mechanism

CITY

- safety is on the city side
- the user pays to use the locking
  infrastructure

We separated the different solutions into three groups. For each group we conducted 
research about existing and conceptual product solutions. The results posed multiple 
viable concepts. Once organized, we worked out the advantages and disadvantages.

Konstruktionsmethoden       City Bike Lock        Seite        10 



2.2  Baseline study
bike | bike-city | city
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BIKE

BIKE-CITY

CITY

individual+
bike can be locked anywhere+

part of the bike+
attached to the frame+

-heavy object to carry
-expensive
-built into the frame

less to carry+
more security+

works in addition to current system+
improved integrated to the city+
improved bycycle organization+

personal locking system+
split cost between city and user+

sharing system+

-fixed stations
-limited Space
-different frame sizes and shapes
-Abandonded Bikes

nothing to carry for user+
nothing to purchase for the user+

encouraged bike use+
more security+

works in addition to current system+
improved bycycle organization+

sharing system+

-fixed stations
-limited space
-needs individual locks for each user
-Abandoned bikes



2.3  Baseline study
existing patents
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2.4  Baseline study

User - City
advantages/ interests

user

city

safety
security
less to care
add value

green city
sustainability
less cars
promoting bike use
improved image

overview
control
collect datas
less costs

communication
with the user

handling
weight
less to carry

costs splitted
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2.5 Baseline Study
Requirements

LOCK

safe / hidden hardware
durable
easy to use / quick / understandable
ergonomic
less to carry
universal (frames)

added value
object you like

CITY

using standards
space saving/ forced organisation
less costs
integration to the city
safe / hidden hardware

communication with the user
organisation /system

must
nice to have
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2.6 Baseline Study
Szenario

search a place
place the bike
retreave the lock
get the key
unlock the lock
place the lock
lock the bike
doubelcheck

find the bike
get the key
unlock the lock
store the lock
remove the bike

1
2
3
4
5
6
7
8

9
10
11
12
13

1
2

3
4

5
6
7

8

know a place
place the bike
-
-
-
-
lock the bike
communication locked

find the bike
get the key/batch/card
unlock the bike
-
remove the bike

signed (city)
force organisation

interface of the city
locking mechanism
interface of the bike
visual/audio feedback

visual/audio feedback

SITUATION TODAY VISION FUNCTION

city prevented
lock feature

reduce the prozess by 5 steps
easier, quicker, ergonomic
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2.7 Baseline Study
Bike Standarts

For the positioning of the bikelock we decided to check the different 
standards in bike frames. This included the toptube, the seattube and 
downtube. We found out that the Angle of the seattube to the ground is 
consistently around 72° +/- 2 degrees.
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3.1 design process
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3.2 morphological box
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3.3 productvision

solution 1

less to carry
use standarts
easy to lock

solution 2

safety
integration to the city
adjustment to different frames
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3.4 defining shape
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3.5 ergonomics

Out of the sketching ideas we went to the workshop to test the different shapes 
in ergonomics, handling, dimensions and function. We decided on one joint at 
the top where the two lockarms are attached to the piller.

sequence of usage

1. pull the angeld arm upwards 
2. after a certain angle the other arm follows automatically
3. place the bikeframe through the open space
4. close the upper (angled) arm
5. insert the lock
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3.6 shape 

The shape was designed to lock the seatube as well as the toptube. Its unique sha-
pe enables to lock to accomidate different frame sizes and shapes. The curve of the 
upper arm fits perfectly to the shape of the frame.
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3.7 the lock 
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4.1 final product
the locking mechanism 

open closed
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4.2 product structure
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4.3 product usage
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4.4 product vision
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4.5 prototype
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4.6 product usage

locking

To simplify the locking process, the cylinder was designed to be placed 
easily in the poper position located in the bottom of the lockingarms. To 
lock the cylinder just push it in until it clicks into place.

opening

Get the key in the suitable position and turn it clockwise 90 degrees. Pull 
the cylinder out of the locking hole and release your bike.
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Rotation direction change; bent 
arm should come up from bottom

Tongue and elongated groove 
slot needed for extra security

Chamfer needed to ease 
realignment of the arms

Multi layer locking system needed 
to protect against disassembly

5.1 first prototype revisions
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Move alignment groove to bottom, 
to allow for a larger fixation screw

Guide pin must be larger to 
improve durability

Larger chamfer to edge, to 
improve lock to arm interface

Open rear to allow trapped 
debris to escape






