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Rail wvehicle, method for driving a rail vehicle and

method for producing a rail vehicle

The 1nvention relates to a rail vehicle, to a method

for driving a rail vehicle and to a method for

pre——
—

producing a rail vehicle according to the preamble of

the 1ndependent clailms.

It 1s known with rail wvehicles to drive wheel units by

pr— pr—

way of driving devices, while components of the driving

devlices are arranged distrlibuted 1n the car body or

above the car body.

From WO 2004/035366 for example a car body with a

—

central transformer for a plurality of wheel units 1s

known. Furthermore, double-decker multiple units with

two transformers at one car end and two  power
converters at the other car end are known.
Furthermore, the power converter modules can also be

pr—

provided 1n the roof space.

From EP 1 963 157 a driving device 1s known, 1n which

the tTransformer and tThe power converter are arrandged

above a first wheel unit and a second transformer and a

second power converter above a second wheel unit.

Disadvantageous with the known rail vehicles on the one
hand 1s a high axle load at high power and an uneven

welght distribution at lower power and, 1n particular

upon arrangement of heavy equlpment such as
transformers or power converters 1in the roof of
traction units, a lack of cross wind stability.

pr—

It 1s therefore the object of the present 1nvention to

create a rail wvehicle, a method for driving a rail

vehicle and a method for producing a rail vehilcle,

—

which avoids the disadvantages of the prior art and 1in
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particular to create a rail vehicle, 1n the method for

driving a rall vehilcle and a method for producing a
rall vehicle, which have as balanced as possible a

welght distribution with modular producability and the

demanded cross wilnd stabilility at low power.

The object 1s solved by a rail wvehilicle, a method for

driving a rall vehilcle and a method for producing a

rall vehilicle according to the i1ndependent claims.

The object 1s solved, 1n particular, by a rail vehicle

which comprises at least one car body. The car body

pr——

has two car body ends and 1n the reglion of the car body

ends the car body 1s supported on a wheel unit 1n each

case. At least one wheel unit 1s driveably designed.

The rail vehicle, furthermore, comprlses a drive

arrangement wherein the drive arrangement comprises at

least one transformer unit, at least one traction motor

unit and at least one power converter unit. A primary

transformer unit and a primary power converter unilit are

pr——

arranged 1n the region of the first wheel unit. The

primary transformer unit and the primary power
converter unit are connected to the second wheel unit

1n such a manner that the primary tractlion motor unit

of the second wheel unit 1s driveable by the primary

transformer unit and by the primary power converter

unit.

Alternatively, a primary transformer unit 1s arranged

pr—

1n the region of the first wheel unit. The primary

transformer unit 1s connected to a primary PpPoOwer

pre——

converter unlit, arranged 1n the region of the second

wheel unit, and a primary traction motor unit, arranged

pre——

1n the region of the second wheel unit, 1n such a

manner that the primary traction motor unit 1n the

—

region of the second wheel unit 1s driveable by the

—

primary transformer unlit 1n the region of the first
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wheel unit and by the primary power converter unlit 1n

pre——

the region of the second wheel unit.

such a raill vehicle has an optimized welght

distribution since traction motor unit and Ttransformer

unit as well as power converter unlt are separated from

one another. Furthermore, the center of gravity of the

driven wheel unit 1s very low, which 1s advantageous,
as soon as 1t concerns a multiple unit and an optimized

cross wind stability is demanded.

such a raill vehicle has an optimized welght

dlistribution since traction motor unlit and power

converter unit are spatially separated from the
transformer unit. Furthermore, the center of gravity
of the driven wheel unit 1s very low, which 1s

advantageous, as soon as 1t concerns a multiple unit

and an optimized cross wind stability 1s demanded.

The transformer unit according to the 1nvention can be

replaced 1n a direct current supply (DC) by a choke

unit.

A traction motor unit according to the 1nventlon can

comprlse one oOr more motors, preferably a traction

motor unit comprilses two traction motors.

In particular, the power converter unlt 1s connected to

the traction motor unit via a cable device, whilich

bridges the distance between the first and the second
wheel unit. The cable device <can be formed as a
preassembled unit. Preferably, the cable device 1s a
three—-phase cable. Furthermore, the power converter

unit 1s also preferably connected to the transformer

unit with a further cable device.
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In particular, the poOwer converter unit 1S

alternatively connected to the transformer unit via a

cable device, which bridges the distance between the

first and the second wheel unit. The cable device can
be designed as a preassembled unit. Preferably, the
cable device 1s a three-phase cable. Furthermore, the

power converter unit 1s also preferably connected to

the tTraction motor unit with a further cable device.

The cable device between traction motor unit and power

pr—

converter unit 1S short by way of the spatial

pr——

arrangement of the two components.

A wheel unit can elther be a conventional bogle or a

Jacobs—-type bogie.

The rail vehilicle can comprilise a longitudinal axis and a

primary transformer unit can be arranged on a first

pr—

side of the longitudinal axils and the primary power

pr——

converter unit can be arranged on a second side of the

longitudlinal axis.

Thus, a substantially even weilight distribution on both

g

slides of the longitudinal axilis can be achieved.

The car body at a second car body end can comprise a

driver's cab and the second wheel unit can be arranged

g

1n the region of the second car body end.

Since a driver's cab 1s very heavy, as balanced as
posslible a weight distribution 1s possilible by arranging

driver's cab and traction motor unit on Tthe second side

and transformer unlt and power converter unit on the

—

other side of the car body unit.

Alternatively, the driver's cab can be arranged at a

first car body end and the first wheel unit can Dbe

—

arranged 1n the region of the first car body end.
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Slnce 1n partilicular the electronic systems 1n the

driver's cab such as for example the train control

systems are susceptilible to 1nterference currents, 1t 1s

advantageous to arrange driver's cab and traction motor

unit as far away from one another as possible.

Consequently, 1t 1s possible with the present design to

flexibly consider the 1ndividual redqulrements such as

Cross wind stability and interference current
susceptibility and thus to place the driver's cab
optimally.

A secondary power converter unit and a secondary

—

transformer unit can be arranged 1n the region of the

second wheel unit.

A secondary power converter and a secondary transformer

lead to higher power of the rail vehicle. The

pr——

arrangement 1n the region of the second wheel unit

makes possilible as balanced as possible a weight
distribution. Furthermore, the raill vehilcle 1S
modularly producilble and has as even as possilble a
welght distribution 1n both wversions, wilth one drive

unit or with two drive units.

Alternatively, a secondary power converter unit can be

arranged 1n the region of the first wheel unit and a

secondary transformer unit can be arranged 1n the

—

region of the second wheel unit.

A secondary power converter and a secondary transformer

lead to higher power of the rail vehicle. The

arrangement distributed over the first and second wheel

unit makes possible as balanced as possible a welght
distribution. Furthermore, the raill vehilcle 1S

modularly producilble and has as even as possilble a
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welght distribution 1n both wversions, wilth one drive

unit or with two drive units.

pre——

The term secondary 1n terms of thilis applilication does

not mean any welghting relative to the term primary,

but exclusively serves for the distinction. Secondary

power converter or secondary transformer can correspond

CO the primary power converter or the primary

transformer or have more or less power. Secondary,

furthermore, means that a second power converter or

transformer or traction motor 1s formed on a car body.

Secondary does not exclusively relate to a wheel unit.

The secondary  power converter and the secondary

transformer can drive a secondary tractlon motor unit

—

1n the region of the first wheel unit.

Thus, as even as possilble a weight distributilion over

the car body can be achieved.

The car body can be designed as double-decker car body.

In particular with double-decker cars, the axle 1loads

and the c¢ross wind stability are always critical so

that the even weilight distribution by arrangilng the

drive unilits 1n particular 1n a double-decker car takes

pre—

s ect.

The drilve arrangement can comprlise an energy storage

unit, 1n particular 1n the case of dilrect current

pr——

supply or 1n the case of a diliesel englne as enerqgy

SOuUurce.

Slnce an energy storage unit 1s also relatively heavy,

—

the arrangement of the energy storage unit 1s adapted

to the circumstances 1n the car body.
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B

An energy storage unit leads to the possibility of

recoverilng and storing braking energy and thus to an

g

the rail vehicle.

economical operating mode ©

Furthermore, a method for driving a railil wvehilicle, 1n

particular as described above, which comprises a car

pr——
—

body with two car body ends, leads to the solution of

pr—

the object. In the region of the car body ends a wheel

unit 1s arranged 1n each case. A primary traction

pr—

motor unit of a second wheel unit at a second car body

end 1s supplied with energy by a primary pPOWer

converter unit and a primary transformer unit at a

pr——

first car body end 1n the region of the first wheel

unit.

such an energy supply leads to as even as posslble a

pr——

dlistribution of the axle loads 1n the rail vehicle.

—
-

Alternatively, a primary traction motor unit of a

second wheel unit on a second car body end 1s supplilied

wlth energy by a primary power converter unit 1n the

region of  the second wheel unit and a prlmary
transformer unit at a first car body end 1n the region
of the first wheel unit.

such an arrangement leads to an optimlized weight
dlistribution, wherein the cable 1length between power
converter and tractilon motor 1s optimized.

—

A secondary tractlon motor unilit of a first wheel unit

at a flrst car body end can be supplied wilith energy by

a secondary power converter unit and a secondary

transformer unilit at the second car body end.

Alternatively, a secondary traction motor unit 1n the

—

region of a first wheel unit at a first car body end

can be supplilied with energy by a secondary power
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—

converter unilit 1n the region of the filrst wheel unit

and a secondary transformer unit at the second car body

g

end 1n the region of the second wheel unit.

Ssuch an arrangement leads to a modular principle, 1n

pre——

the case of which 1n each configuration the axle loads

are evenly distributed.

Furthermore, a method for producing a rail vehicle, 1n

particular a rail vehicle as described above, leads to

the solution of the object. The method comprises the

steps

— providing a car body with two car body ends,
wherein each car body end 1s supported on a wheel
unit,

— providing a prilmary power converter unlt and a

primary transformer unilit at a first car body end

—

1n the region of the first wheel unit,

— providling at least one primary traction motor unit

on a second wheel unit and second car body end,

— connecting the primary transformer unit to the
primary power converter unilt,

- connecting the primary power converter unit to the
at least one primary tractlon motor unit on the

second wheel unit.

Alternatively, the method comprilises the steps
= providing a car body with two car body ends,

wherein each car body end 1s supported on a wheel

unit,

— providing a primary transformer unit at a first
car body end 1n the region of the filrst wheel
unit,

— providing at least one primary tractlon motor unit

and one primary power converter unilit 1n the region

pre——

of a second wheel unit and second car body end,
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= connecting the primary transformer unit 1n the

—

region of the first wheel unit to the primary

—

power converter unlit 1n the region of the second

wheel unit,
- connecting the primary power converter unit to the
at least one primary tractlon motor unit on the

second wheel unit.

Preferably, the primary  power converter unit 1S
connected to the at 1least one primary traction motor
unit via a three—-phase cable.

pr——
—

such a method makes possible the even distribution of

the axle 1loads 1n the rail vehicle even during the

production.

The method, furthermore, can comprilise the steps

— providlng a secondary power converter unlt and a

secondary transformer unilit at a second car body

—

end 1n the region of the second wheel unit,

— providing at least one secondary traction motor

unit on a first wheel unit at the first car body

end,

— connecting the secondary transformer unit to the

secondary power converter unit,
— connectilng the secondary power converter unit to

the at least one secondary tractlion motor unit on

the first wheel unit.
Alternatively, the method, furthermore, can comprise
the steps

— providing a secondary transformer unit at the

pre——

second car body end 1n the region of the second

wheel unit,
— providling at least one secondary traction motor

unit and one secondary power converter unlt 1n the
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pr——

region of the first wheel unit at the first car

body end,

- connecting the secondary transformer unit to the

secondary power converter unit,
- connecting the secondary power converter unit to

the at least one secondary traction motor unilit 1n

the region of the first wheel unit.

such a production method makes possible the modular

pr—

production of a rall vehicle, 1n which the axle 1loads

are always evenly dilistributed.

The connections 1n the production method are created by
cables, 1n particular the connection between power

converter unit and traction motor unit by a high-

voltage cable. Preferably, the cables between

transformer unit and power converter unlt or traction

motor unit and power converter unit are 1nstalled 1in

pr——

the lower region of the car body or below the car body.

The method can, furthermore, comprilise the step
— providing a driver's cab at the second car body

end.

Preferably, the power converter unit 1s spatilially

asslgned further auxillary eqgqulpment, 1n particular
electrical auxililiary egulpment such as for example
auxlliary operation 1nverters.

In the followiling, the 1nvention 1s explalned further by

pr——
—

way of exemplary embodliments 1n figures. There:

B

Figure 1: shows a schematic representation of a first

pre——

embodiment of a rail vehicle,

pr—

Figure 2: shows a schematic representation of a second

—

embodiment of a rail vehilicle,
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B

Figure 3: shows a detailed circuit diagram of a rail

vehicle according to Figure 2,

pr——
—

FFigure 4: shows a schematic representation of a plan

pre—— pre——

view of a third embodiment of a rail wvehicle

according to the invention,

B

Figure 5: shows a schematic representation of an

pre——

alternative embodiment of a rail vehicle,

pr—

FFlgure 6: shows a schematilic representation of a second

—

alternative embodiment of a rail vehicle,

pr——

Figure 7: shows a schematilic representation of a plan

pre—— pre——
—

view of a third alternative embodiment of a

rall vehilcle accordiling to the i1nvention.

—

Figure 1 shows a schematic representation of a rail

vehicle 1n a first embodiment. The rail wvehicle 1
comprilises a car body 2 with a first car body end 3 and
a second car body end 4. The filrst car body end 3 1s
supported on a first wheel unit 5, whereln the second

car body end 4 1s supported on a second wheel unit ©o.

In the region of the first wheel unit 5, a primary

transformer unilit 7 and a primary power converter unit 8
are arranged. The primary power converter unilit 8 1s
connected to the primary traction motor unit 9 wvia a
cable. The primary tTtraction motor unit 9 1s arranged

pre——

1n the region of the second wheel unit o. Optionally,

pr—— pr—
—

an enerqgy storage 27 1n the form of a battery or of a

pre——

super cap can be arranged 1n the region of the second

wheel unit o. The second car body end 4 furthermore

comprises a driver's cab 11. A driver's cab 11 1s

usually very heavy so tThat the same represents a

counterweight for the heavy primary transformer unit 7.
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The car body 2 can be a double-decker or a single-

decker car.

—

FFlgure 2 shows a schematic representation of a second

embodiment of a rail vehicle 1. The rail vehicle 1 has
a car body 2, which comprises a first car body end 3
and a second car body end 4. The car body 2 1s

designed as double-decker car body. The first car body

end 3 1s supported on a first wheel unit 5, wherein the
second car body end 4 1s supported on a second wheel
unit o. The second wheel unit © comprilises a prilmary

—

traction motor unit 9, which consilists of two traction

motors. The primary traction motor unit 9 1s supplied

wlth energy by the primary power converter unit 8. The

primary power converter unit 8 1s therefore connected
to the primary traction motor unit 9 with a cable. The
cable 1s advantageously 1nstalled 1n the lower region

pre——

of the car body 2. The primary power converter unlt 8

1s additionally connected to the primary transformer

unit 7, wherein the primary transformer unit 7 and the

primary power converter unlit 8 are arranged 1n the

—

region of the first wheel unit 5. At the second car

body end 4, a secondary power converter unit 12 and a

secondary transformer unit 13 are arranged 1n the

pr——

region of the second wheel unit 6©. The secondary power

converter unit 12 1s connected to the secondary

traction motor unit 14 1n the region of the first wheel

unit 5 wvia a cable. The car body 2 furthermore

comprilises a driver's cab 11 at the second car body end
4,

—

FFilgure 3 shows a schematic cilrcult representation of a

ralil vehicle 1 according to Figure 2. A primary

transformer unit /7 1s connected tTo a primary power
converter unit &. The primary power converter unit
suppllies the primary traction motor unilit 9 with energy.

The primary traction motor unit 9 comprises two
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traction motors M. The primary power converter unit 8

1s additionally assigned a prilmary auxlliary operation

inverter unit 16, and connected to tThe same wvia a
cable. A secondary power converter unit 12 suppliles
the secondary traction motor unit 14 with energy. The
secondary traction motor unit 14 likewlse comprises two

traction motors M. The secondary power converter unilt

12 1s connected to the secondary transformer unit 13.
Furthermore, the secondary power converter unit 12 1s

spatially asslgned a secondary auxlliary operation

inverter unit 17 and connected to The same via a cable.

The energy supply 1s achieved by the first pantograph

20 and the second pantograph 21. Obviously, one

pantograph 1s also adequate. The first pantograph 20

1s assigned a first main switch 18 and a first current

measuring transducer 22. In addilition, the pantograph

20 1s assigned a first overvoltage protector 24.

Analogously, the second pantograph 21 1s assigned a
second maln switch 19, a second current measuring

transducer 23 and a second overvoltage protector 25.

In addition, the power clrcult comprilises a vVvoltage

converter 20 and an earth connection 15.

—

Figure 4 shows a schematlc representation of a plan

— —
-

view of a "urther embodiment of a rail vehicle 1

according to the 1nvention. The rail vehicle 1

comprises a car body 2, which at a car body end 3 1s

supported on a first wheel unit 5 and at a second car
body end 4 on a second wheel unit ©o. The car body 2
comprilises a longitudinal ax1ls 10. A primary

—

transformer unit 7 1s arranged 1n the region of the

first wheel unit 5. A primary power converter unilt 8

—

1s likewlse arranged 1n the region of the filirst wheel

unit 5. The primary transformer unit 7 1s arranged on
a s1de of the 1longitudilinal axis 10 other than the
primary power converter unit 8. Thus, the weight 1s as

evenly dilistrilibuted as possible also 1n transverse
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direction. A primary tractlion motor unit 9 1s arranged
1n the region of the second wheel unit 6 and 1s

supplied with energy from the primary power converter
unlit 8 wvlia a cable. For the case that the primary
traction motor unit 9 comprilises two motors, these can

pre——
—

also be arranged opposlte one another on both sides of

the longltudinal axis. such an embodiment can Dbe
caslly and modularly eXxXxpanded by a second drive
arrangement analogous to Fig. 2.

—

Figure 5 shows a schematic representation of a rail

vehilicle 1n a flrst alternative embodiment. The rail

vehicle 1 comprises a car body 2 with a first car body

end 3 and a second car body end 4. The first car body

end 3 1s supported on a first wheel unit 5, wherein the

second car body end 4 1s supported on a second wheel

—

unit o. In the region of the first wheel unit 5, a

primary transformer unit /7 1s arranged. A primary

power converter unit 8 1s connected to the primary

pre——

traction motor unit 9 1n the region of the second wheel

unit © via a cable. The primary traction motor unit 9

pr—

1s arranged 1n the region of the second wheel unit o.

—
-

Optionally, an energy storage 27 1n the form of a

pr—

battery or of a super cap can be arranged 1n the region

of the second wheel unit 6 or the first wheel unit 5.
The second car body end 4 furthermore comprises a
driver's cab 11. A driver's cab 11 1s wusually very

heavy so that the same represents a counterwelght to

the heavy primary transformer unit 7. The arrangement

pre——

of power converter unlit 8 and traction motor unit 9 on

g

the si1ide of the driver's cab 11 furthermore optimizes

the cross wind stability. The car body 2 can be a

double-decker car or a single-decker car.

)

Figure © shows a schematic representation of a second

pre——

alternative embodiment of a rail vehicle 1. The rail

vehicle 1 has a car body 2 which comprises a first car
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body end 3 and a second car body end 4. The car body Z

1s designed as a double-decker car body. The first car

body end 3 1s supported on a first wheel unit 5,

whereln the second car body end 4 1s supported on a

second wheel unit o. The second wheel unit © comprilses

—

a primary traction motor unit 9 which consists of two

traction motors. The primary traction motor unit 9 1s
suppllied with energy by the primary power converter

unit 8. The primary power converter unit &8 1S

therefore connected to the primary traction motor unit

9 with a cable. The prilmary power converter unit 8 1s

additionally connected to the primary transformer unit

/7, whereln the primary transformer unit /7 and the

primary power converter unlit 8 are arrandged 1n the

g

region of the filirst wheel unit 5. At the second car

body end 4, a secondary transformer unit 13 1s arranged

1n the region of the second wheel unit o. The

secondary power converter unit 12 1s connected to the

secondary traction motor unit 14 1n the region of the

first wheel unit 5 wvia a cable. The car body 2

furthermore comprilises a driver's cab 11 at the second

car body end 4.

—

Figure 7 shows a schematlc representation of a plan

pre—— pr——
h— —

view of a further alternative embodiment of a rail

vehicle 1 according to the 1nvention. The rail vehicle

1 comprises a car body 2, which at a car body end 3 1s

supported on a first wheel unit 5 and at a second car
body end 4 on a second wheel unit ©o. The car body 2
comprilises a longitudinal ax1ls 10. A primary

—

transformer unit 7 1s arranged 1n the region of the

first wheel unit 5. A primary power converter unilt 8

pr——

1s arranged 1n the region of the second wheel unit 5.

pre——
—

The primary transformer unit 7 1s arranged on a side of

the longitudinal axis 10 other than the primary power
converter unit &. Thus, the welght 1s distributed as

evenly as possilible also 1n transverse dlrectilion. A
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primary traction motor unit 9 1s arranged 1n the region

pre——

of the second wheel unit 6 and 1s supplied with energy

from the primary power converter unit 8 wvia a cable.
For the case that the primary traction motor unit 9
comprilses tTwo motors, these can also be arranged

pre——

opposlite one another on both sides of the longitudinal

axls. Such an embodliment can be easily and modularly

expanded by a second drive arrangement analogous to
Fi1g. ©.
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Patentkrayv

1. Skinnekareta| (1) omfattende mindst en vognkasse (2), hvor vognkassen
(2) omfatter to vognkasseender (3,4) og i omradet ved vognkasseenderne
(3,4) hver iseer er understattet pa en hjulenhed (5,6), hvor hjulenheden enten
er en konventionel bogie eller en Jakobs-bogie, og hvor mindst en hjulenhed
(5,6) er udformet drivbart, og en drivanordning, hvor drivanordningen omfatter
mindst en transformatorenhed (7), mindst en traktionsmotorenhed (9) og
mindst en omformerenhed (8), og en primeer transformatorenhed (/) er an-
bragt i omradet af den farste hjulenhed (5), kendetegnet ved, at den primeere
transformatorenhed (/) er forbundet med en primaer omformerenhed (8) og en
primeer traktionsmotorenhed (9) i omradet af den anden hjulenhed (6) pa en
sadan made, at den primeere traktionsmotorenhed (9) i omradet af den anden
hjulenhed (6) kan drives ved hjeelp af den primeaere transformatorenhed (7) |
omradet af den farste hjulenhed (5) og den primaere omformerenhed (8) i om-
radet af den anden hjulenhed (6), eller en primeer transformatorenhed (7) og
en primaer omformerenhed (8) er anbragt i omradet af den ferste hjulenhed
(5), hvor den primeere transformatorenhed (/) og den primaere omformerenhed
(8) er forbundet med den anden hjulenhed (6) pa en sadan made, at den pri-
meere traktionsmotorenhed (9) i omradet ved den anden hjulenhed (6) kan dri-
ves ved hjeelp af den primeere transformatorenhed (/) og den primaere omfor-
merenhed (8).

2. Skinnekereta) (1) ifelge krav 1, kendetegnet ved, at skinnekaretajet (1) har
en langsgaende akse (10) og en primeer transformatorenhed (7) og er anbragt
pa en ferste side af den langsgaende akse (10), og den primaere omformeren-
hed (8) er anbragt pa en anden side af den langsgaende akse (10).

3. Skinnekaretej (1) ifelge et af de foregaende krav, kendetegnet ved,
at vognkassen (2) 1 en anden vognkasseende (4) har et ferernus (11), og den
anden hjulenhed (6) er anbragt i omradet af den anden vognkasseende (4).

4. Skinnekaretoj (1) ifelge et af de foregaende krav, kendetegnet ved, at en
sekundeer omformerenhed (12) og en sekundeer transformatorenhed (13) er
anbragt i omradet af den anden hjulenhed, eller en sekundaer omformerenhed
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(12) er anbragt i omradet af den farste hjulenhed (5), og en sekundeer trans-
formatorenhed (13) er anbragt i omradet af den anden hjulenhed (6).

5. Skinnekereta) (1) ifelge krav 4, kendetegnet ved, at den sekundaere om-
formerenhed (12) og den sekundeere transformatorenhed (13) driver en se-
kundeer traktionsmotorenhed (14) af den ferste hjulenhed (5).

6. Skinnekarete] (1) ifelge et af de foregaende krav, kendetegnet ved,
at vognkassen (2) er udformet som vognkasse | to etager.

7. Skinnekaretaj (1) ifelge et af de foregaende krav, kendetegnet ved, at driv-
anordningen omfatter en energilagerenhed (195).

8. Fremgangsmade til at drive et skinnekaretaj (1), iseer ifelge et af kravene 1
til 7, omfattende en vognkasse (2) med to vognkasseender (3,4) og i omradet
af vognkasseenderne (3,4) | hvert tilfeelde en hjulenhed (5,6), hvor hjulenhe-
den enten er en konventionel bogie eller en Jakobs-bogie, kendetegnet ved,
at en primeer traktionsmotorenhed (9) af en anden hjulenhed (6) 1 en anden
vognkasseende (4) forsynes med energi af en primeer omformerenhed (8) 0g
en primeer transformatorenhed (7) i en farste vognkasseende (3) i omradet af
den farste hjulenhed (5), eller at en primeer traktionsmotorenhed (9) i omradet
af en anden hjulenhed (6) | en anden vognkasseende (4) forsynes med energi
af en primaer omformerenhed (8) i omradet af den anden hjulenhed (6) og en
primeer transformatorenhed (7) i en farste vognkasseende (3) i omradet af den
ferste hjulenhed (95).

9. Fremgangsmade ifalge krav 8, kendetegnet ved, at en sekundeere trakti-
onsmotorenhed (14) af en farste hjulenhed (35) | en f@rste vognkasseende (3)
forsynes med energi via en sekundeer omformerenhed (12) og en sekundeer
transformationsenhed (13) 1 den anden vognkasseende (4), eller at en sekun-
deer traktionsmotorenhed (14) i omradet af en farste hjulenhed (5) i en farste
vognkasseende (3) forsynes med energl via en sekundaer omformerenhed
(12) i omradet af den farste hjulenhed (6) og en sekundeer transformationsen-
hed (13) i den anden vognkasseende (4) i omradet af den anden hjulenhed
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(6).

10. Fremgangsmade til fremstilling af et skinnekaretaj, iseer et skinnekaretg
felge et af kravene 1 til 7/, omfattende trinnene

- at tilvejebringe en vognkasse (2) med to vognkasseender (3,4), hvor hver
vognkasseende (3,4) understattes pa en hjulenhed (5,6),

- at tilvejebringe en primeaer omformerenhed (8) og en primeer transformations-
enhed (7) i en farste vognkasseende (3) i omradet af den farste hjulenhed (5),
- at tilvejebringe mindst en primeer traktionsmotorenhed (9) pa en anden hjul-
enhed (6) | den anden vognkasseende (4),

- at forbinde den primeere transformationsenhed (/) med den primeaere omfor-
merenhed (8)

- at forbinde den primeere omformerenhed (8) med den mindst ene primaere
traktionsmotorenhed (9) pa den anden hjulenhed (6)

eller trinnene

- at tilvejebringe en vognkasse (2) med to vognkasseender (3,4), hvor hver
vognkasseende (3,4) understattes pa en hjulenhed (5,6),

- at tilvejebringe en primaer transformationsenhed (7) 1 en ferste vognkasse-
ende (3) i omradet af den farste hjulenhed (5),

- at tilvejebringe mindst en primeer traktionsmotorenhed (9) og en primaer om-
formerenhed (8) i omradet af en anden hjulenhed (6) i den anden vognkasse-
ende (4),

- at forbinde den primeere transformationsenhed (7) i omradet af den farste
hjulenhed (5) med den primeere omformerenhed (8) i omradet af den anden
hjulenhed (6)

- at forbinde den primaere omformerenhed (8) med den mindst ene primaere
traktionsmotorenhed (9) pa den anden hjulenhed (6).

11. Fremgangsmade ifalge krav 10, omfattende trinnene

- at tilvejebringe en sekundaer omformerenhed (12) og en sekundaer transfor-
matorenhed (13) i en anden vognkasseende (4) i omradet af den anden hjul-
enhed (6),

- at tilvejebringe mindst en sekundeer traktionsmotorenhed (14) pa en farste
hjulenhed (5) | den ferste vognkasseende (3),
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- at forbinde den sekundeere transformationsenhed (13) med den sekundeere
omformerenhed (12),

- at forbinde den sekundeere omformerenhed (12) med den mindst ene sekun-
deere traktionsmotorenhed (14) pa den farste hjulenhed (5)

eller trinnene

- at tilvejebringe en sekundaeer transformatorenhed (13) | en anden vognkasse-
ende (4) i omradet af den anden hjulenhed (6),

- at tilvejebringe mindst en sekundeer traktionsmotorenhed (14) og en sekun-
deer omformerenhed (12) pa en faerste hjulenhed (5) | den farste vognkasse-
ende (3),

- at forbinde den sekundeere transformationsenhed (13) med den sekundeere
omformerenhed (12),

- at forbinde den sekundeere omformerenhed (12) med den mindst ene sekun-
deere traktionsmotorenhed (14) pa den farste hjulenhed (5).

12. Fremgangsmade ifelge et af kravene 10 til 11, omfattende trinnet
- at tilvejebringe en farerkabine (11) 1 den anden vognkasseende (4).
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Fig. 1
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