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The invention relates to a fast charging system for electrically driven 

vehicles,  in particular electric busses or the like, and a method for 

forming an electrically conductive connection between a vehicle and a 

stationary charging station,  the fast charging system having a contact 20 

device,  a charging contact device and a positioning device,  said contact 

device or said charging contact device being disposable on a vehicle,  

said charging contact device being electrically contacted using the 

contact device when in a contact position,  said contact device being 

positioned in a longitudinal and/or transverse direction with respect to 25 

the charging contact device as well as being moved to the contact posi-

tion by means of the positioning device,  said charging contact device 

comprising a charging-contact-element carrier having charging contact 

elements,  said charging contact elements each forming a strip-shaped 

charging contact surface, said contact device comprising a contact 30 

element carrier having contact elements, said contact elements each 

forming a contact surface which is  smaller than the charging contact 

surface,  said contact elements being electrically contacted with the 
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charging contact element for forming contact pairs in each instance when 

in the contact position.  

Fast charging systems and methods of this kind are known from the state 

of the art and are typically employed for fast charging electrically driven 

vehicles at a bus stop or a stopping point .  Electrically driven vehicles 5 

used in local transport,  such as busses,  can thus continuously be supplied 

with electrical energy at the respective bus stop.  

From DE 10 2015 219 438 A1, a fast charging system is known in which 

a roof-shaped charging contact device is  contacted by a correspondingly 

designed contact device. In this case,  the charging contact device com-10 

prises charging contact elements which are realized in the manner of 

conductor strips and are disposed so as to extend in a moving direction 

of the vehicle.  Contact elements of the contact device are formed like 

bolts and realize a punctiform contact with the conductor strips when in 

the contact position.  Reaching the contact position accurately is enabled 15 

by the contact device being inserted into the charging contact device in a 

vertical direction,  that is  transverse to a moving direction of the vehicle.  

However,  fast charging systems known from the state of the art are 

disadvantageous in the sense that under unfavorable conditions,  an 

electric arc may occur between a contact element and a charging contact 20 

element at a longitudinal end of a charging contact element during a 

charging process.  In particular in accordance with a load of the electric 

bus,  the electric bus can be positioned higher or lower with respect to 

the charging contact device or contact device when stopping. Even when 

lowering the electric bus on the passenger side in order to aid passengers 25 

to embark,  the contact device or the contact elements are displaced with 

respect to the charging contact device so that an electric contact can also 

be interrupted.  However,  this displacement can be compensated by,  for 

example,  mounting the contact device on a transverse guide which allows 

said displacement.  30 
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If charging contact elements having strip-shaped charging contact 

surfaces are used, it  is  also necessary to accurately position the electric 

bus in an intended area of the bus stop with respect to a moving direc-

tion.  A position deviating from an intended position of the electric bus,  

for example when the strip-shaped charging contact surfaces are contact-5 

ed with longitudinal ends of the charging contact elements by means of 

the contact elements, can prevent a safe contact or connection between 

the vehicle and a stationary charging station.  When lowering the vehicle 

in or opposite to a moving direction,  contact elements can be moved in 

or opposite to the moving direction beyond a longitudinal end of a 10 

charging contact surface, basically preventing a thus far not initiated 

charging process from being started or an already initiated charging 

process from being interrupted.  Interrupting a contact pair in this manner 

may cause electric arcs,  which pose a considerable risk.  Furthermore,  it  

is also possible that the contact element carrier is contacted with the 15 

strip-shaped charging contact surfaces or that said contact pairing is 

interrupted by something as simple as a movement of the vehicle in or 

opposite to a moving direction,  for example when arriving at or leaving 

the bus stop.  Consequently,  contact pairs can be contacted or interrupted 

unintentionally which can damage components of  the fast charging 20 

system or persons standing nearby.  

The object of  the present invention is therefore to propose a fast charg-

ing system and a method for forming an electrically conductive connec-

tion between a vehicle and a charging sta tion,  which enables an inexpen-

sive operation of the means of transport and safe contacting.  25 

This object is attained by a fast charging system having the features of 

claim 1 and a method having the features of claim 22. 

The fast charging system for electrically driven vehicles according to the 

invention,  in particular electric busses or the like, for forming an elec-

trically conductive connection between a vehicle and a stationary charg-30 
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ing station comprises a contact device,  a charging contact device and a 

positioning device,  said contact device or said charging contact device 

being disposable on a vehicle,  said charging contact device being able to 

be electrically contacted using the contact device when in a contact 

position,  said contact device being able to be positioned in a longitudinal 5 

and/or t ransverse direction with respect to the charging contact device as 

well as be moved to the contact position by means of the positioning 

device,  said charging contact device comprising a charging-contact-

element carrier having charging contact elements,  said charging contact 

elements each forming a strip-shaped charging contact surface,  said 10 

contact device comprising a contact element carrier having contact 

elements,  said contact elements each forming a contact surface which is 

smaller than the charging contact surfaces,  said contact elements being 

able to be electrically contacted with the charging contact elements for 

forming contact pairs in each instance when in the contact position,  the 15 

charging contact surfaces and the contact surfaces being disposed such in 

the longitudinal direction with respect to each other that a respective 

physical contact between the charging contact surfaces and the contact 

surfaces can be formed in a defined order at respective longitudinal ends 

of the charging contact surfaces. 20 

By disposing the charging contact surfaces relative to the respectively 

associated contact surfaces in the longitudinal direction of the strip-

shaped charging contact surfaces, a defined order for forming and dis-

connecting contact pairs with respect to the longitudinal direction can be 

realized.  In this case,  the longitudinal direction refers to the direction in 25 

which the strip-shaped charging contact surfaces essentially extend. As 

this can be a moving direction of a vehicle, the longitudinal direction 

essentially corresponds to a horizontal direction when the charging-

contact-element carrier is positioned horizontally.  However,  the charg-

ing-contact-element carrier can also be positioned parallel to a traveled 30 

way on which a vehicle is driving and which can also be inclined relative 

to a horizontal line.  The transverse direction refers to a vertical direction 
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which extends transversely or orthogonally relative to the strip-shaped 

charging contact surfaces. 

When guiding the contact device and the charging contact device togeth-

er in a vertical and/or horizontal direction, a f irst contact pair can 

initially be formed before forming an additional contact pair by means of 5 

the defined order for forming the contact pairs.  With the devices known 

from the state of the art,  contact pairs can also be formed at different 

times,  though this would be unintended or not occur as a result of the 

position of the charging contact surfaces and contact surfaces. By dis-

posing the contact elements on the contact element carrier and the 10 

charging contact elements on the charging-contact-element carrier,  i t  is  

therefore ensured that the order in which contact pairs are formed when 

guiding the contact element carrier and the charging-contact-element 

carrier together,  in particular in the longitudinal direction,  is  inevitably 

always adhered to and also cannot be changed easily because of the 15 

geometric position of the contact surfaces and charging contact surfaces; 

the position of the contact surfaces and the charging contact surfaces 

therefore prescribes the order in which contact pairs are formed during a 

relative movement in the longitudinal direction.  This applies to guiding 

together and separating the contact element carrier and the the charging-20 

contact-element carrier in the longitudinal direction.  This ensures in 

particular that an electric arc or an unwanted contact is prevented when 

guiding the respective contact surfaces together with the charging 

contact surfaces and also when separating them, which can, for instance,  

also occur unintentionally when the vehicle is ti l ted. This preventive 25 

measure can be carried out by only transmitting high currents when 

specific contact pairs are formed. Protective-ground contacts or signal 

contacts can then, for instance,  be formed before contact pairs are 

formed, or the position in question can ensure that power contacts are 

currentless when the power contacts are disconnected because of the 30 

position of said power contacts.  Possible damage to the fast charging 
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system or possible endangerment of persons can be prevented in this 

manner without great  effort.  

Thus, the contact pairs can each be formed for power contacts,  a signal 

contact and a protective-ground contact of  the fast charging system. In 

this case, at least two contact pairs of power contacts are necessary for 5 

transmitting a charging current between the contact device and the 

charging contact device. The charging current can be a direct current or 

an alternating current.  Additional contact pairs for transmitting the 

charging current can be provided in order to be able to transmit high 

currents via the respective contact surfaces over a short period of time. 10 

Furthermore,  a large number of contact pairs ensures that even if a single 

contact pair is interrupted,  a charging current is still  able to flow. The 

protective-ground contact can serve for connecting the vehicle with mass 

or a zero potential.  The signal contact can serve for exchanging signals 

and data between the vehicle and the fast charging system or a charging 15 

station.  In particular ,  i t can be envisaged that a current does not flow via 

the contact pairs of  the power contacts until  the contact pair for the 

signal contact and the protective-ground contact has been formed. Vice 

versa,  a charging current which f lows via the contact pairs of  the power 

contacts can be switched off directly if the signal contact and/or the 20 

protective-ground contact is interrupted.  Thus,  it  can be ensured that an 

unintentional displacement of  a contact element on a charging contact 

surface first leads to the signal contact being disconnected before a 

contact pair of a power contact is disconnected. This ensures that the 

power contact is always currentless if the signal contact and/or the 25 

protective-ground contact are/is disconnected. 

Furthermore,  the charging contact surfaces and/or the contact surfaces 

can be disposed such in the longitudinal direction with respect to each 

other that first the protective-ground contact, then the power contacts 

and then the signal contact can be formed. This applies to producing an 30 

electrical contact by positioning the contact device and the charging 
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contact device in the contact position,  and vice versa for their  disconnec-

tion due to the fact that f irst the signal contact,  then the power contacts 

and then the protective-ground contact are disconnected.  It  should be 

noted that the position of the charging contact surfaces and/or the con-

tact surfaces is formed correspondingly in the longitudinal direction at 5 

the respective longitudinal ends of the charging contact surfaces in each 

instance.  It  can thus be ensured that when the contact device and the 

charging contact device are guided together in the longitudinal direction 

or moving direction of a vehicle,  f irst,  a safe contact and then,  upon 

separation,  a safe disconnection are possible.  10 

The longitudinal ends of the charging contact surface for forming the 

protective-ground contact can each protrude beyond the longitudinal 

ends of the remaining charging contact surfaces in the longitudinal 

direction.  This ensures in any case that the contact pair for the protec-

tive-ground contact is the f irst to be formed when guiding the contact 15 

device and charging contact device together or that the contact pair for 

the protective-ground contact is the last to be formed when disconnect-

ing the contact device and charging contact device,  whereby a higher 

electrical safety can be achieved. 

The longitudinal ends of the charging contact surface for forming the 20 

power contact can each protrude beyond the longitudinal ends of the 

charging contact surface for forming the signal contact in the longitudi-

nal direction.  This further ensures that when guiding the contact device 

and the charging contact device together,  the contact pair of the signal 

contact is  not formed until  after the contact pairs for the power contacts 25 

have been produced or that when disconnecting the contact device and 

the charging contact device,  the contact pair of the signal contact is 

disconnected before the contact pairs for the power contacts have been 

disconnected.  When a closed signal contact causes a current to be ap-

plied to the respective contact pairs of the power contacts,  i t  is always 30 

ensured that the power contacts are only exposed to a current if  a signal 
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contact is  truly realized.  Since an unintentional displacement of the 

contact elements of the contact pairs of the power contacts,  for instance 

when a vehicle is ti l ted in the longitudinal direction or in the moving 

direction,  also leads to the contact elements of the contact pair of the 

signal contact becoming displaced as a result,  i t  is  then ensured that the 5 

signal contact is opened or disconnected before the power contact is 

disconnected.  Electric arcs can safely be prevented in this manner.  

The charging contact  surface for forming the protective-ground contact 

can be longer than the charging contact surface for forming the power 

contact,  said charging contact surface for forming the power contact 10 

being able to be longer than the charging contact surface for forming the 

signal contact.  In particular when guiding together and separating the 

contact device and the charging contact device,  a defined order for 

producing contact pairs can be safely adhered to.  

Alternatively,  the charging contact surfaces and/or the contact surfaces 15 

can be disposed such in the longitudinal direction with respect to each 

other that the protect ive-ground contact and a power contact or the 

signal contact and a power contact can be formed first.  In this case, 

when the protective-ground contact or the signal contact is not formed, a 

charging process via the power contact can also be prevented,  for in-20 

stance by switching off the current from the power contact,  thus prevent-

ing an electric arc. 

The charging contact  elements can be realized as conductor str ips,  said 

conductor strips being able to be disposed parallel to each other and in 

the direction of a longitudinal axis of  the charging-contact-element 25 

carrier.  In particular,  the conductor strips can then be disposed in the 

longitudinal direction or in a horizontal direction which essentially 

corresponds to a moving direction of the vehicle.  For instance,  the 

conductor strips can be over 1 m long so that a vehicle can stop in one 

area at a bus stop.  Thus,  the charging contact elements can form a 30 
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comparatively large contactable surface for the contacting elements.  A 

conductor strip can consequently also be easily produced, for example by 

using a semi-finished product as a conductor strip.  

The contact elements can be disposed in at least one plane which can 

extend orthogonally to the longitudinal axis when in the contact position.  5 

This then ensures that the contact elements can simultaneously be insert-

ed into or extracted from the charging-contact-element carrier in the 

longitudinal direction or the moving direction.  An offset different from 

the orthogonal position of the plane can arise because of a positioning 

error of the vehicle at the bus stop,  in which case it  might occur that 10 

achieving the contact position by means of the shape of the contact 

device and the charging contact device is not possible or that achieving 

the contact position is only possible within a small angular tolerance. 

The contact elements can be disposed in an additional plane which 

extends orthogonally to the longitudinal axis when in the contact posi-15 

t ion,  the planes being able to be distanced from each other in the direc-

tion of the longitudinal axis,  contact elements for forming power con-

tacts each being able to be disposed in the plane and the additional 

plane.  It  can be envisaged to dispose the contact elements at an offset 

relative to each other in the direction of the longitudinal axis or a mov-20 

ing direction of the vehicle at the contact element carrier in order to also 

obtain a desired position relative to the longitudinal ends of the charging 

contact surfaces for achieving a defined order during a contact or dis-

connectionby means of said position.  

The contact elements can be formed in the shape of bolts.  Furthermore,  25 

the contact elements can be spring-mounted on the contact element 

carrier.  The contacting elements can thus be produced particularly easily,  

the spring-mounting being effected via a simple pressure spring within 

or at the contact element.  Consequently,  a punctiform contact with a 

charging contact element can be realized in a spring-loaded manner.  30 
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Furthermore,  it  can also be envisaged that  a plurality of contact ele-

ments,  meaning several contact pairs,  is provided, for instance for a 

contact pair for a power contact.  Preferably,  two contact elements can be 

envisaged for a phase or a power contact each. 

As a result,  the contact surface can also be punctiform. This can in 5 

particular be the case when bolt-shaped contact elements are used.  

Generally,  however,  i t  is also possible to realize other forms of contact 

surfaces,  depending on the shape of the contact elements. It  is  essential, 

however,  that the respective contact surface is always smaller than the 

smallest charging contact surface or smaller than the charging contact 10 

surface which is the shortest in the longitudinal direction.  

The contact device and the charging contact device can each comprise a 

vertical axis,  said respective vertical axes being able to align f lush when 

in the contact position.  The vertical axes can extend vertically with 

respect to a traveled way so as to be able to guide the contact device and 15 

the charging contact device together in a vertical direction.  Generally,  it  

is also possible for the contact device and the charging contact device to 

also be guided together in a horizontal direction in addition.  This can 

depend in particular on whether a vehicle  is  being moved when guiding 

together or separating the contact device and the charging contact de-20 

vice.  

Furthermore,  a guiding device can position the respective vertical axes 

in a shared alignment when guiding the contact device and the charging 

contact device together.  This means that if the vertical axes of the 

contact device and the charging contact device are not f lush with respect 25 

to each other, the physical contact consequently cannot be realized.  Only 

when the guiding device has positioned or oriented the contact device 

and the charging contact device with respect to the each other so that the 

respective vertical axes are aligned flush or are positioned in a shared 

f lush alignment,  can the physical contact be realized.  30 
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It  is therefore advantageous for the fast charging system to comprise a 

guiding device for guiding the contact device or the charging contact 

device to the contact position,  the guiding device being able to be 

realized such that when guiding the contact device and the charging 

contact device together,  a physical contact between the contact elements 5 

and the charging contact elements is prevented before the contact posi-

tion is reached.When guiding the contact device and the charging contact 

device together,  the physical contact between the contacting elements 

and the charging contact device is consequently prevented from even 

being possible by the guiding device before the contact position is 10 

reached. The physical contact can then only be formed or produced when 

the contact position has been reached. The contact elements cannot slide 

along the charging contact device or its surfaces over larger distances,  

whereby an undesired abrasion of the contact elements or the surface of 

the charging contact device is avoided. 15 

The contact device can be disposed on a vehicle roof and the charging 

contact device can be disposed on a stationary charging station or vice 

versa.  In this context,  the vehicle roof can be a vehicle roof of an elec-

tric bus or of  a trolley car,  for example. For this purpose,  it  can also be 

intended, for example, to position the contact device or the charging 20 

contact device on the vehicle roof in such a manner that the contact 

device or the charging contact device is arranged on a driver’s  side of 

the vehicle roof in moving direction.  Posi tioning the contact device or 

the charging contact device is thus immensely facilitated for a driver of  

the vehicle since this contact device or charging contact device or rather 25 

i ts position is in the driver’s line of vision.  

The charging-contact-element carrier can form a receiving opening for 

the contact element carrier,  said contact element carrier being able to be 

inserted into the receiving opening of the charging-contact-element 

carrier.  Preferably,  the receiving opening can be formed in a V-shape for 30 

this purpose.  The V-shape of the receiving opening causes the contact 
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element carrier or the charging-contact-element carrier to be centered 

when guiding the contact device and the charging contact device towards 

the receiving opening at a relative deviat ion of the contact element 

carrier.  Vice versa,  the contact element carrier can form a receiving 

opening for the charging-contact-element carrier,  said charging-contact-5 

element carrier being able to be inserted into the receiving opening of 

the contact element carrier.  Preferably,  the receiving opening can also be 

formed in a V shape for this purpose,  the contact elements being able to 

be arranged within the V-shaped receiving opening.  

The receiving opening can form a guide for the contact element carrier 10 

or the charging-contact-element carrier when guiding the contact element 

carrier and the charging-contact-element carrier together.  Possible 

deviations in the position of the vehicle from an intended stopping 

position when stopping at a bus stop can thus be easily compensated by 

the guiding of the contact element carrier or the charging-contact-15 

element carrier to the contact position caused by the receiving opening.  

It  is especially advantageous if  the charging-contact-element carrier is 

formed as a longitudinal roof-shaped rail  which can be disposed in a 

moving direction of the vehicle.  The charging contact elements can then 

be disposed on an underside of the longitudinal roof-shaped rail  so that 20 

the charging contact elements are not directly exposed to the effects of  

the weather.  The longitudinal roof-shaped rail  can also be designed so as 

to be comparatively long, an exact positioning of the vehicle at a bus 

stop no longer being necessary.  The longitudinal roof-shaped rail can 

preferably be open at its ends so that the contact element carrier can be 25 

inserted into or extracted from the longitudinal roof-shaped rai l  in the 

moving direction as well.  If  the charging-contact-element carrier is  to be 

arranged on a vehicle, the charging-contact-element carrier can be 

realized as a crosspiece-shaped elevation which can be disposed in a 

moving direction of the vehicle.  30 
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The positioning device can comprise a pantograph or a rocker by means 

of which the contact device can be positioned in a vertical direction with 

respect to the charging contact device.  In the case of a rocker,  a supple-

mentary linkage can be provided which stabilizes the contact device with 

respect to the charging contact device or vice versa,  or orients the 5 

contact device in the corresponding direction.  Therefore,  the contact 

device or the charging contact device can be disposed at the pantograph 

or the rocker.  Furthermore,  the positioning device can be disposed on a 

vehicle roof or,  for instance,  a pole of a charging station or bus stop, a 

bridge or an underpass.  A pantograph or a rocker or,  respectively,  a 10 

corresponding mechanical drive can be produced particularly easily and 

inexpensively.  

In the method according to the invention for forming an electrically 

conductive connection between a vehicle and a stationary charging 

station,  in particular for a fast charging system for electrically driven 15 

vehicles such as electric busses or the like, the fast charging system 

comprises a contact device,  a charging contact device and a positioning 

device,  said charging contact device being electrically contacted using 

the contact device when in a contact position,  said contact device being 

positioned in a longitudinal and/or transverse direction with respect to 20 

the charging contact device as well as being moved to the contact posi-

tion by means of the positioning device,  said charging contact device 

comprising a charging-contact-element carrier having charging contact 

elements,  said charging contact elements each forming a strip-shaped 

charging contact surface, said contact device comprising a contact 25 

element carrier having contact elements, said contact elements each 

forming a contact surface which is  smaller than the charging contact 

surfaces,  said contact elements being electrically contacted with the 

charging contact elements for forming contact pairs in each instance 

when in the contact position,  at least one charging contact surface being 30 

contacted with a contact surface at a longitudinal end of the charging 
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contact surface, said charging contact surfaces and the contact surfaces 

being disposed such in the longitudinal direction with respect to each 

other that when guiding the charging contact surfaces and the contact 

surfaces together,  f irst the protective-ground contact,  then the power 

contacts and then the signal contact is formed. Regarding the advantages 5 

of the method according to the invention,  the description of advantages 

of the fast charging system according to the invention is  referred to. 

When the charging contact surfaces and the contact surfaces are separat-

ed,  first the signal contact,  then the power contact and then the protec-

tive-ground contact can be disconnected. 10 

The charging contact  surfaces and the contact surfaces can be disposed 

such in the longitudinal direction with respect to each other that a 

respective physical contact between the charging contact surfaces and 

the contact surfaces is formed in a defined order at respective longitudi-

nal ends of the charging contact surfaces. 15 

Further advantageous embodiments of  the method are derived from the 

dependent claims referring to claim 1. 

In the following, preferred embodiments of the invention are further 

described with reference to the attached drawings.  

In the figures:  20 

Fig. 1  i l lustrates an embodiment of  a fast charging system in a 

side view; 

Fig. 2  i l lustrates the fast charging system in a front view; 

Fig. 3  i l lustrates a charging contact device of the fast charging 

system in a perspective view; 25 

Fig. 4  i l lustrates the charging contact device in a cross-sectional 

view; 
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Fig. 5  i l lustrates a schematic top view of a contact device and a 

charging contact device of a fast charging system in a first 

contact position;  

Fig. 6  i l lustrates a schematic top view of the contact device and 

the charging contact device from Fig. 5  in a second contact 5 

position;  

Fig. 7  i l lustrates a schematic top view of an additional contact 

device and an additional charging contact device of an ad-

ditional fast charging system in a first contact position; 

Fig. 8  i l lustrates a schematic top view of the contact device and 10 

the charging contact device of the fast charging system 

from Fig. 7  in a second contact position.  

A synopsis of  Figs.  1  and 2  i l lustrates a fast charging system 10, made 

up of a contact device 11 and a charging contact device 12.  In the inter-

est of simplif ication, a mounting device is not illustrated but may be 15 

present.  The contact device 11 is attached on a roof of a vehicle or an 

electric bus (neither further illustrated) via electrically insulated feet 13. 

The charging contact  device 12 is suspended above the electric bus in the 

area of a bus stop of the electric bus by means of a suspension device 

(not further illustrated).  The contact device 11 comprises a contact 20 

element carrier 14 which can be contacted with the charging contact 

device 12 and a positioning device 15 which can position the contact 

element carrier 14 relative to the charging contact device 12.  The contact 

element carrier 14 further comprises a body 16 having contact  ele-

ments 17 which can be contacted with charging contact elements 18 of 25 

the charging contact device 12.  In the illustrated embodiment,  the posi-

tioning device 15 has a rocker 19 which can be pivoted via a pivot 

bearing 20 on an attachment frame 21 of the contact device 11. Further-

more,  a linkage 22 of the positioning device 15 is provided, a rod 23 of 

the linkage 22 being connected to a lever 24 of a transverse guide 25 of 30 



 16

the positioning device 15. When the rocker 19 is pivoted around the 

pivot bearing 20 at a lower end 26 of the rocker 19,  the transverse 

guide 25,  which is disposed at an upper end 27 of the rocker 19,  is 

constantly kept in a horizontal position via the linkage 22.  Thus,  the 

body 16 cannot become tilted relative to a horizontal plane 80 during 5 

pivoting.  The contact element carrier 14 is disposed on the transverse 

guide 25 in a freely displaceable manner transverse to a moving direc-

tion of the vehicle,  which is indicated by arrow 28. In this manner,  it  can 

be ensured that when the contact element carrier 14 and charging contact 

device 12 are guided together,  the contact element carrier 14 can freely 10 

align itself  relative to a vertical axis 29 of the charging contact de-

vice 12 if  the contact element carrier 14 has not been positioned directly 

f lush with the vertical axis 29 when the electric bus has stopped. After 

contact has been made with the charging contact device 12 by position-

ing the contact element carrier 14 in a receiving opening 30 of the 15 

charging contact device 12, the electric bus can be tilted relative to the 

vertical axis 29 by one-sided lowering,  if needed, the contact element 

carrier 14 then being able to be freely displaced on the transverse 

guide 25 transverse to the moving direction of the electric bus.  In partic-

ular,  the rocker 19 is ti lted at an angle (not further illustrated) relative to 20 

the vertical axis 29.  

A synopsis of  Figs.  3  and 4  i l lustrates the charging contact device 12,  

which is essentially made up of a charging-contact-element carrier 31,  

which is made of a plastic material, and of the charging contact ele-

ments 18.  The charging contact elements 18 themselves are each realized 25 

as conductor strips 32,  33, 34 and 35 and extend in the longitudinal 

direction of the charging-contact-element carrier 31.  The conductor 

strips 32 and 33 serve for transmitting a charging current,  said conductor 

strip 34 representing a protective-ground conductor and said conductor 

strip 35 representing a control line.  Apart  from this,  contact lugs 36 to 30 

39 for connecting lines (not further illustrated) are provided. The charg-

ing-contact-element carrier 31 is essentia lly formed in one piece and has, 
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inter alia,  reinforcement ribs 40 and attachment ribs 41 having passage 

openings 42 for suspending the charging-contact-element carrier 31 from 

a pole (not further il lustrated) or the like.  The receiving opening 30 is 

formed in a V-shape in such a manner that two symmetrical legs 43 are 

connected to each other via a horizontal crosspiece 44.  The attachment 5 

ribs 41 form the crosspiece 44 and other elements,  and the reinforcement 

ribs 40 form the legs 43.  Within the receiving opening 30, the charging 

contact device 12 forms contact surfaces 45 and 46 for the contact 

element carrier 14.  Within each of the contact surfaces 45 on the legs 43,  

recesses 47 are formed for receiving conductor strips 32 and 33, respec-10 

t ively,  in a flush manner; recesses 48 and 49 for receiving conductor 

strips 34 and 35, respectively,  in a f lush manner being formed within the 

contact surface 46 of the crosspiece 44. In particular,  the charging 

contact elements 18 form strip-shaped charging contact surfaces 50,  51, 

52 and 53, respectively,  which can be electrically contacted with contact 15 

surfaces 54,  55, 56 and 57, respectively,  of  the contact elements 17 for 

realizing a contact pair (not further illustrated) each.  Furthermore,  the 

charging contact surfaces 50, 51, 52 and 53 and the contact surfaces 54,  

55,  56 and 57 are disposed in the longitudinal direction (indicated by 

arrow 28) relative to each other such that a respective physical contact 20 

between the charging contact surfaces 50, 51,  52 and 53, respectively,  

and the corresponding contact surfaces 54,  55, 56 and 57, respectively,  

can be formed and/or disconnected in a defined order at respective 

longitudinal ends of the charging contact surfaces 50,  51, 52 and 53, 

respectively,  (not further illustrated).  25 

Figs.  5  and 6  il lustrate a schematic top view of a contact device 58 and a 

charging contact device 59 of a fast charging system (not further illus-

trated).  In this case,  the charging contact device 59 forms four charging 

contact surfaces 60, 61,  62 and 63. The contact device 58 comprises a 

number of contact elements 64 which are disposed orthogonally in a 30 

plane 65 and in an additional plane 66 relative to a moving direction or 

longitudinal direction (indicated by arrow 67) of the charging contact 
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surfaces 60,  61, 62 and 63. The plane 65 and the additional plane 66, and 

therefore also the respective contact elements 64,  are disposed at a 

distance relative to each other.  The contact elements 64 each form 

contact surfaces 68, 69,  70 and 71 themselves.  The charging contact 

surface 60 is  contacted with the contact surface 68, and the charging 5 

contact surface 61 is contacted with the contact surface 69 for realizing a 

power contact each for transmitting a charging current.  In this case, the 

charging current is a direct current.  The charging contact surface 63 is 

contacted with the contact surface 70 for realizing a signal contact and 

the charging contact surface 62 is contacted with the contact surface 71 10 

for realizing a protective-ground contact.  

In Fig. 5,  the contact surface 69 and 70 are shif ted so far at a longitudi-

nal end 72 of the charging contact surfaces 60,  61, 62 and 63 that the 

formed signal contact and power contact can be easily interrupted,  

which,  however,  cannot cause an electric arc at the power contact be-15 

tween the contact surface 69 and the charging contact surface 61 because 

the signal contact is also interrupted,  which causes the charging current 

to be switched off. At the opposite longitudinal end 73 (illustrated in 

Fig. 6) of  the charging contact surfaces 60,  61, 62 and 63, the contact 

surfaces 68 and 71 are positioned such on the charging contact surfac-20 

es 60 and 62 that an electric arc forming at the opposite longitudinal end 

73 can essentially be ruled out.  

Figs.  7  and 8  also illustrate a schematic top view of a contact device 74 

and a charging contact device 75 of a fast charging system (not further 

illustrated).  The charging contact device 75 comprises charging contact 25 

elements 76,  77, 78 and 79 which each form a charging contact sur-

face 81, 82,  83 and 84, respectively.  The contact device 74 comprises a 

number of contact elements 85 which in turn form contact surfaces 86, 

87,  88 and 89. The contact elements 85 are disposed in a plane 90 or in 

an additional plane 91,  said planes 90 and 91 being disposed orthogonal-30 

ly relative to a longitudinal direction (corresponding to a moving direc-
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t ion of a vehicle, indicated by an arrow 92).  The charging contact sur-

faces 80,  81, 82 and 83 are formed at different lengths at a longitudinal 

end 93 and an opposite longitudinal end 94. In particular,  the charging 

contact surface 83 for forming the protective-ground contact together 

with the contact surface 88 is longer than the charging contact  surfac-5 

es 81 and 82 for forming the power contact together with the contact 

surfaces 86 and 87, respectively,  the charging contact surfaces 81 and 82 

for forming the power contact each being longer than the charging 

contact surface 84 for forming the signal contact together with the 

contact surface 89. 10 

As illustrated in Figs.  7  and 8 ,  the different lengths of the respective 

charging contact surfaces 81, 82, 83 and 84 ensure that the charging 

contact surface 84 is always contacted with the contact surface 89 for 

forming the signal contact when all  other contact pairs have been formed 

as well.  Even if the contact surface 87 is  not completely contacted with 15 

the charging contact surface 82 (as illustrated in Fig. 7), the charging 

contact surface 84 is not contacted with the contact surface 89,  such that 

no signal contact is produced via the contact surface 89 and the charging 

contact surface 84, and that a charging current is applied to the charging 

contact surfaces 82 and 81. Just as with the longitudinal end 93, this can 20 

be ensured for the contact surfaces 89 and 86 at the opposite longitudinal 

end 94, by means of the difference in length of the charging contact 

surface 81 and 84. Such a respective physical contact between the 

charging contact surfaces 81, 82, 83 and 84 and the corresponding 

contact surfaces 86, 87,  88 and 89, respectively,  can be formed or dis-25 

connected in a defined order in any case. 
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CLAIMS 

 

1. A fast charging system for forming an electrically conductive connection between a 

vehicle and a stationary charging station, the fast charging system having a contact device, a 

charging contact device, and a positioning device,  

 said contact device or said charging contact device being disposable on the vehicle,  

 said charging contact device comprising a charging-contact-element carrier, 

 said charging-contact-element carrier including a receiving opening formed along a 

longitudinal axis of the charging-contact-element carrier, the receiving opening having an 

entrance end and an exit end, 

 said charging contact device being electrically contacted using the contact device 

when in a contact position, the contact device located within the receiving opening when in 

the contact position,  

 said charging-contact-element carrier having charging contact elements, said charging 

contact elements each forming a strip-shaped charging contact surface mounted in parallel to 

the longitudinal axis, each strip-shaped charging contact surface having a leading end nearest 

the entrance end of the receiving opening and a trailing end nearest the exit end of the 

receiving opening, 

 said contact device comprising a contact element carrier having contact elements 

mounted on an exterior of the contact element carrier in at least one plane extending 

orthogonally to the longitudinal axis when in the contact position,  

 said contact elements each forming a contact surface which are smaller than the 

charging contact surfaces,  

 said contact elements being electrically contacted with the charging contact elements 

for forming contact pairs in each instance when in the contact position, 

 said contact pairs including one or more power contacts, a signal contact, and 

protective-ground contact; and 

 said contact device configured to be moved to the contact position by the positioning 

device, 

 wherein, when in the contact position, the fast charging system is configured to transmit 

high currents between the vehicle and the stationary charging station only when the 

protective-ground contact and/or the signal contact is formed. 

 

2. The fast charging system according to claim 1, 
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 wherein the leading end of the strip-shaped charging contact surfaces associated with 

the protective-ground contact are closer to the entrance end of the receiving opening than the 

leading end of the strip-shaped charging contact surfaces associated with the one or more 

power contacts; and  

 wherein the leading end of the strip-shaped charging contact surfaces associated with 

the one or more power contacts are closer to the entrance end of the receiving opening than 

the leading end of the strip-shaped charging contact surfaces associated with the signal 

contact. 

 

3. The fast charging system according to any one of the preceding claims, wherein the 

trailing end of the strip-shaped charging contact surfaces associated with the protective-

ground contact are closer to the exit end of the receiving opening than: 

 the trailing end of the strip-shaped charging contact surfaces associated with the one or 

more power contacts; and  

 the trailing end of the strip-shaped charging contact surfaces associated with the signal 

contact.  

 

4. The fast charging system according to any one of the preceding claims, wherein the 

trailing end of the strip-shaped charging contact surfaces associated with the one or more 

power contacts are closer to the exit end of the receiving opening than the trailing end of the 

strip-shaped charging contact surfaces associated with the signal contact. 

 

5. The fast charging system according to any one of the preceding claims: 

 wherein the strip-shaped charging contact surfaces associated with the protective-

ground contact are longer in length along the longitudinal axis than the strip-shaped charging 

contact surfaces associated with the one or more power contacts; and  

 wherein the strip-shaped charging contact surfaces associated with the one or more 

power contacts are longer in length along the longitudinal axis than the strip-shaped charging 

contact surfaces associated with the signal contact. 

 

6. The fast charging system according to any one of the preceding claims, wherein the 

charging contact elements are realized as conductor strips, said conductor strips mounted 

parallel to each other and the longitudinal axis. 
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7. The fast charging system according to any one of the preceding claims, wherein the 

contact elements are formed in the shape of bolts. 

 

8. The fast charging system according to any one of the preceding claims, wherein the 

contact surface is punctiform. 

 

9. The fast charging system according to any one of the preceding claims, wherein the 

contact device and the charging contact device each comprise a vertical axis, said respective 

vertical axes aligning flush when in the contact position. 

 

10. The fast charging system according to claim 9, wherein a guiding device positions the 

respective vertical axes in a shared alignment when guiding the contact device and the 

charging contact device together. 

 

11. The fast charging system according to any one of the preceding claims, wherein the 

contact device is disposed on a vehicle roof and the charging contact device is disposed on 

the stationary charging station or vice versa. 

 

12. The fast charging system according to any one of the preceding claims, wherein the 

receiving opening forms a guide for the contact element carrier when guiding the contact 

element carrier and the charging-contact-element carrier together. 

 

13. The fast charging system according to any one of the preceding claims, wherein the 

charging-contact-element carrier is formed as a longitudinal roof-shaped rail which is 

disposed in a moving direction of the vehicle. 

 

14. The fast charging system according to any one of the preceding claims, wherein the 

positioning device comprises a pantograph or a rocker by means of which the contact device 

is positioned in a vertical direction with respect to the charging contact device. 

 

15. A fast charging method for forming an electrically conductive connection between a 

vehicle and a stationary charging station, the method comprising: 

(a) providing a contact device, a charging contact device, and a positioning device,  

 said contact device or said charging contact device being disposable on the vehicle,  
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 said charging contact device comprising a charging-contact-element carrier, 

 said charging-contact-element carrier including a receiving opening formed along a 

longitudinal axis of the charging-contact-element carrier, the receiving opening having an 

entrance end and an exit end, 

 said charging contact device being electrically contacted using the contact device when 

in a contact position, the contact device located within the receiving opening when in the 

contact position,  

 said charging-contact-element carrier having charging contact elements, said charging 

contact elements each forming a strip-shaped charging contact surface mounted in parallel to 

the longitudinal axis, each strip-shaped charging contact surface having a leading end nearest 

the entrance end of the receiving opening and a trailing end nearest the exit end of the 

receiving opening, 

 said contact device comprising a contact element carrier having contact elements 

mounted on an exterior of the contact element carrier in at least one plane extending 

orthogonally to the longitudinal axis when in the contact position,  

 said contact elements each forming a contact surface which are smaller than the 

charging contact surfaces,  

 said contact elements being electrically contacted with the charging contact elements 

for forming contact pairs in each instance when in the contact position, and 

 said contact pairs including one or more power contacts, a signal contact, and 

protective-ground contact; 

(b) moving the contact position by the positioning device; 

(c) moving the contact device or the charging contact device to establish the contact 

position; and 

(d) when the protective-ground contact and/or the signal contact is formed, transmitting 

high currents between the vehicle and the stationary charging station. 

 

16. The method according to claim 15, further comprising exiting the contact position by 

disconnecting the signal contact, then disconnecting the one or more power contacts, and then 

disconnecting the protective-ground contacts. 

 


