wo 2014/007732 A1 [N I PO O O OO

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

9 January 2014 (09.01.2014)

WIPOIPCT

(10) International Publication Number

WO 2014/007732 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
HOIR 4/22 (2006.01) HOIR 13/42 (2006.01)
HOIR 11/12 (2006.01)

International Application Number:
PCT/SE2013/050812

International Filing Date:
28 June 2013 (28.06.2013)

Filing Language: Swedish
Publication Language: English
Priority Data:

1250759-6 4 July 2012 (04.07.2012) SE

Applicant: SCANIA CV AB [SE/SE]; S-151 87 Séder-
télje (SE).

Inventors: BRUNNSAKER, Magnus; Jarnagatan 7, S-
151 71 Sédertdlje (SE). NILSSON, Borje; Spinnrocksva-
gen 5, S-168 75 Bromma (SE).

Agent: FRENDH, Eva; Scania CV AB, S-151 87 Séder-
télje (SE).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: METHOD FOR CONNECTING A VOLTAGE SOURCE

(57) Abstract: The invention relates to a method for connecting a voltage source (289), comprising the step of providing said
voltage source (289) and at least two electrically connected cables (230, 240, 250) which are powered by the voltage source and each
have a free end with a connecting lug (270). The method comprises also the step of fitting (s401; s410) an electrically insulating pro -
tection unit (260) close to at least one of said connecting lugs (270), which protection unit (260) prevents external electrical contact
with said at least one connecting lug (270) but allows said at least one connecting lug (270) to be electrically connectable. The in -
vention relates also to a protection unit (260), a voltage source configuration (299) and a motor vehicle (100; 110) which is equipped
with the voltage source configuration (299).



WO 2014/007732 PCT/SE2013/050812

10

15

20

25

30

Method for connecting a voltage source

TECHNICAL FIELD

The present invention relates to a method for connecting a voltage source.
The invention relates also to a protection unit for a cable intended to be
electrically connected to and powered by a voltage source. The invention
also relates to a voltage source configuration and vehicle equipped with the

voltage source configuration.

BACKGROUND

In the manufacture of vehicles, e.g. heavy motor vehicles such as trucks or
buses, it is very important that fitters and other personnel should come to no
harm. It is also very important that vehicle components should not be

damaged during transport and handling before and during fitting.

In this context it is desirable to constantly try to improve processes and
routines for achieving efficient and safe fitting of components during vehicle
manufacture. It is constantly desirable to shorten lead times during the
manufacture of vehicles and that processes be continuously improved.

When installing battery packages, e.g. vehicle batteries, the battery package
may be fitted first, followed by applying electric cables for power supply by
means of connecting devices to desired power consumers. Thereafter the
cables are connected to the battery unit. The result is a fitting procedure
which is rather safe for the fitter and involves minimum risk of short-circuiting
the battery package. However, this procedure is time-consuming in
comprising a number of fitting steps which entail safety-enhancing measures.
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In an alternative procedure for installing battery packages, e.g. vehicle
batteries, electric cables for power supply may be initially applied by means
of connection devices to desired power consumers, followed by fitting the
battery package. Thereafter electric cables are connected to the battery unit.
The result is an alternative fitting procedure which is rather safe and involves
minimum risk of short-circuiting the battery package. However, this
procedure is likewise time-consuming in comprising a number of fitting steps

which entail safety-enhancing measures.

US 5,346,408 describes a battery cable unit comprising a battery cable which
has a conductive core and an insulating envelope and a metal cable terminal
which comprises an element which is substantially flat in one plane and a

crimping element for fastening the terminal to the battery cable.

US 4,050,757 describes an insulating sleeve for electrical terminals which
has a symmetrical cross-section so that it can be fitted in two different

positions.

SUMMARY OF THE INVENTION

There is thus a need to achieve a safe and robust method for installing a
battery package in a vehicle, which method makes shortened lead times

possible.

One object of the present invention is to propose a novel and advantageous
method for connecting a battery unit to a power consumer on board a

vehicle.

Another object of the invention is to propose a novel and advantageous
battery configuration which allows safe handling of a battery configuration for

a vehicle.
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Another object of the present invention is to propose a novel and
advantageous battery configuration which allows safe fitting of same.

A further object of the present invention is to propose an alternative method

for fitting a battery configuration to a vehicle.

These objects are achieved with a method for connecting a battery unit
according to claim 1. They are also achieved with a protection unit according

to claim 6.

One aspect of the invention is a proposed method for connecting a voltage
source, comprising the steps of

- providing said voltage source and at least two electrically connected cables
which are powered by the voltage source and each have a free end with a
connecting lug, and

- fitting close to at least one of said connecting lugs an electrically insulating
protection unit which prevents external electrical contact with said at least
one connecting lug but allows said at least one connecting lug to be
electrically connectable.

One aspect of the invention is a proposed method for connecting a voltage
source, comprising the steps of

- providing said voltage source and at least two electrically connected cables
which are energised by the voltage source and each have a free end with a
connecting lug, and

- fitting close to at least one of said connecting lugs an electrically insulating
protection unit which prevents external electrical contact with said at least
one connecting lug but allows said at least one connecting lug to be

electrically connectable.



WO 2014/007732 PCT/SE2013/050812

10

15

20

25

30

Said voltage source may comprise for example one or more battery units
electrically connected via a connection box to said at least one protection unit

and said at least one connecting lug.

One aspect of the invention is a proposed method for connecting a battery
unit, comprising the steps of

- providing said voltage source and at least two electrically connected cables
which are powered by the battery unit and which each have a free end with a
connecting lug, and

- fitting close to at least one of said connecting lugs an electrically insulating
protection unit which prevents external electrical contact with said at least
one connecting lug but allows said at least one connecting lug to be

electrically connectable.

One aspect of the invention is a proposed method for connecting a battery
unit, comprising the steps of

- providing said voltage source and at least two electrically connected cables
which are energised by the battery unit and which each have a free end with
a connecting lug, and

- fitting close to at least one of said connecting lugs an electrically insulating
protection unit which prevents external electrical contact with said at least
one connecting lug but allows said at least one connecting lug to be

electrically connectable.

The result is a safe method for connecting a battery unit to a connection
configuration intended for the purpose, e.g. on board a vehicle. Using said
protection unit to protect the connecting lug reduces or eliminates the risk of
short-circuiting the battery unit, e.g. during transport of same before final

fitting.

The protection unit is configured in such a way as to also allow time-efficient
final fitting of the battery unit to said connection configuration. The need to
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handle detachable protective devices for the connecting lugs, e.g. rubber
sleeves, is thus eliminated. This is desirable not least from an environmental
perspective in that unnecessary use of disposable articles is avoided. It is
also desirable from a user perspective in that a fitter does not have to
perform the step of detaching said protective devices when connecting the

battery unit to said connection configuration.

In the context of the method, said connecting lug may be a ring lug. The
result is a user-friendly method in that ring lugs are easy to apply to a contact
of a power consumer on board the vehicle. A ring lug can easily and flexibly
be connected to purpose-made means for creating electrically conductive
contact between the battery unit and said power consumer. This makes it
possible to create said contact by means of a standard tool, thereby
eliminating extra costs pertaining to special tools. Said ring lug may be
fastened by means of suitable threaded connections. Said connecting lug

may be fastened by means of suitable threaded connections.

In the context of the method, said protection unit may be fastened to said
cable by means of a fastening portion, resulting in robust application of the
protection unit round a cable of the battery unit. The fastening portion may
be configured to sealingly accommodate said cable, thereby counteracting

relative sliding movements between the protection unit and the cable.

In the context of the method, said fastening portion may comprise two
coordinated halves which lock together round said cable. The protection unit
may thus be applied to said cable in a user-friendly way. An operator
therefore need only place the cable in one half of the fastening portion and
turn the other half of the fastening portion across to lock the two halves round

the cable in a desirable way.

The method may further comprise the step of
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- providing said protection unit with a substantially cylindrical portion which is
connected to said fastening portion and adapted to running round said
connecting lug.

The result is a method according to one aspect of the invention which
reduces the risk of short-circuiting the battery unit while at the same time
achieving easy and quick connection of the battery unit to a power consumer.
Said cylindrical portion is adapted to mechanically preventing contact with the
surroundings, e.g. other connecting lugs of cables of the battery configuration
or electrically conductive objects. Providing said protection unit with a
protective portion which is tubular results in good potential for connecting the
cable’s connecting lug to means intended for the purpose. Said means may
for example take the form of a studbolt, in which case a fitter draws the

connecting lug over the studbolt and uses a nut to fasten the connecting lug.

Said protective portion may be of any suitable configuration and is therefore
not restricted to being cylindrical. It may provide the connecting lug with any
suitable degree of cover which achieves suitable protection against contact
with the surroundings as well as easy connection to a connection
configuration intended for the purpose. Easy connection here means for
example easy use of tools for said connection.

One aspect of the invention is a proposed protection unit for a cable which is
adapted to being electrically connected to and powered by a battery unit and
which at a free end has a connecting lug. The protection unit is adapted to
preventing external electrical contact with said connecting lug but allowing
said connecting lug to be electrically connectable. Said connecting lug may
be a ring lug. The protection unit may further comprise a substantially
cylindrical portion adapted to running round said connecting lug. The
protection unit may further comprise a fastening portion adapted to being
attached to the free end of said cable. Said fastening portion may comprise
two coordinated halves which lock together round said cable.
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Said protection unit may be arranged for two cables and connecting lugs,
making it possible in a time-efficient way to connect two power cables to a
given connection configuration, e.g. comprising two studbolts arranged in a
predetermined way. It is thus possible for the two respective connecting lugs
to be applied substantially simultaneously to said studbolts, followed by nuts
being screwed on to secure the connection. The protection unit may be
configured in a suitable way appropriate to the vehicle’s prevailing connection

configuration.

With advantage, the possibility of providing cables for different voltage levels
is also achieved, which is desirable with a view to the present invention being

versatile.

Said protection unit may take the form of a single part, making it easy for an
operator to handle and also easy and relatively inexpensive to manufacture.

One aspect of the invention is a proposed battery configuration comprising a
battery unit and at least two cables which are connected to and powered by
the battery unit and each have a free end with a connecting lug, at least one
of said connecting lugs being provided with a protection unit as herein
described. The result is a battery configuration for a vehicle which can be
preassembled in such a way as to potentially shorten lead times during final
fitting. Providing said battery configuration with a suitable number of
protection units according to the invention makes it possible for a fitter to
safely and efficiently fit said battery configuration to the vehicle by directly
applying the connecting devices protected by the protection unit to
connection configurations intended for the purpose.

One aspect of the invention is a proposed voltage source configuration
comprising a voltage source and at least two cables which are connected to
and powered by the voltage source and each have a free end with a
connecting lug, at least one of said connecting lugs being provided with a
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protection unit as herein described. The result is a voltage source
configuration for a vehicle which can be preassembled in such a way as to
potentially shorten lead times during final fitting. Providing said voltage
source configuration with a suitable number of protection units according to
the invention makes it possible for a fitter to safely and efficiently fit said
voltage source configuration to the vehicle by directly applying the connecting
devices protected by the protection unit to connection configurations intended
for the purpose.

One aspect of the invention is a proposed vehicle provided with a battery
configuration. The vehicle may be any from among, truck, bus or car.

Further objects, advantages and novel features of the present invention will
become apparent to one skilled in the art from the following details, and also
by putting the invention into practice. Whereas the invention is described
below, it should be noted that it is not confined to the specific details
described. One skilled in the art having access to the teachings herein will
recognise further applications, modifications and incorporations within other
fields, which are within the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

For fuller understanding of the present invention and its further objects and
advantages, the detailed description set out below should be read in
conjunction with the accompanying drawings, in which the same reference

notations are used for similar items in the various diagrams,

Figure 1 schematically illustrates a vehicle according to an embodiment of
the invention,
Figure 2 schematically illustrates a battery configuration according to an

embodiment of the invention,



WO 2014/007732 PCT/SE2013/050812

10

15

20

25

30

Figures 3a-3d schematically illustrate a protection unit according to an aspect
of the present invention,

Figures 3e-3h schematically illustrate a protection unit according to an aspect
of the present invention,

Figure 3i schematically illustrates a protection unit according to an aspect of
the present invention,

Figure 3j schematically illustrates a protection unit according to an aspect of
the present invention,

Figure 4a is a schematic flowchart of a method according to an embodiment
of the invention, and

Figure 4b is a more detailed schematic flowchart of a method according to an

embodiment of the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Figure 1 depicts a side view of a vehicle 100. The vehicle may be a motor
vehicle comprising a combustion engine and a battery configuration 299.
The vehicle may be a hybrid vehicle comprising a combustion engine, electric
motor, energy store and a battery configuration 299. It may be an electric
vehicle comprising an electric motor, an energy store and a battery
configuration 299. The vehicle here exemplified comprises a tractor unit 110
and a trailer 112. It may be a heavy vehicle, e.g. a truck or a bus. It may
alternatively be a car. Said battery configuration 299 is described in more
detail with reference to the vehicle 2.

The vehicle 100 may be any suitable vehicle. It may for example be a
tractor, wheel-mounted loader or industrial truck. It may be a belt-driven

vehicle, e.g. a tracked vehicle or military tank.

Said vehicle 100 may alternatively be a watercraft, e.g. a boat, ferry, ship,

steamer or submarine.
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It may alternatively be an aircraft, e.g. an aeroplane or helicopter.

Figure 2 illustrates the battery configuration 299, which may be installed on
board the vehicle 100, as depicted in Figure 1.

The battery configuration comprises a battery unit 289 which may itself
comprise any suitable number of batteries. Said batteries may be arranged in
suitable ways. They may be suitably connected in parallel and/or in series.
In one example the battery unit 289 comprises a first battery 210 and a
second battery 220. Said first battery may be a 12 volt battery. Said second
battery may be a 12 volt battery. Said first battery and said second battery in
one example are connected in series and thereby adapted to providing a first
output 241 of 12 volts DC and a second output 251 of 24 volts DC. The
battery unit is also provided with an input 231.

It should be noted that the battery unit 289 may be provided with any desired
number of batteries with mutually similar or different voltage levels, e.g. 5, 10,
12, 24, 36, 50 or 100 volts.

A first cable 240 is connected to the battery unit’s first output 241 and thereby
adapted to providing an output voltage of 12 volts. The first cable has a first
end firmly connected to the first output 241. A free second end of the first
cable is provided with a connecting lug 270. Said connecting lug may be a
ring lug. Said connecting lug may also be called a connecting element. The
free end of the first cable is provided with an electrically insulating protection
unit 260 which is close to said connecting lug 270 and which prevents
external electrical contact with said connecting lug but allows said connecting
lug to be electrically connectable to, for example, a connection configuration
(not depicted) of the vehicle 100.

A second cable 250 is connected to the battery unit's second output 251 and
thereby adapted to providing an output voltage of 24 volts. The second cable



WO 2014/007732 PCT/SE2013/050812

10

15

20

25

30

11

has a first end firmly connected to the second output 251. A free second end
of the second cable is provided with a connecting lug 270. The free second
end of the second cable is provided with an electrically insulating protection
unit 260 which is close to said connecting lug 270 and which prevents
external electrical contact with said connecting lug but allows said connecting
lug to be electrically connectable to, for example, a connection configuration
(not depicted) of the vehicle 100.

A third cable 230 is connected to the battery unit. Said third cable is a so-
called minus cable adapted to leading back current supplied to one or more
consumption units of the vehicle 100 via the first cable 240 and/or the second
cable 250. The third cable has a first end firmly connected to the inlet 231 of
the battery unit 289. A free second end of the third cable is provided with a
connecting lug 270. The free end of the third cable is provided with an
electrically insulating protection unit 260 which is close to said connecting lug
270 and which prevents external electrical contact with said connecting lug

but allows said connecting lug to be electrically connectable.

It should be noted that the battery configuration 299 may comprise any
suitable number of cables which may be connected to it in desirable suitable
ways. This may involve providing a suitable number of cables with suitable
individual voltage settings.

The term cable is herein used to mean a line adapted to carrying current from
the battery unit 289 to a consumption unit on board the vehicle 100. Cables
herein described may alternatively be called line means, lines, line units etc.
In one example said cables are electrically insulated conductors. The cables
of the battery configuration 299 may be of any suitable size in length and

cross-section.

In one example the first cable 240 is between 0.5 and 1.5 metres long, e.g.
1.0 metre long. In one example the second cable 250 is between 0.5 and
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1.5 metres long, e.g. 1.0 metre long. In one example the third cable 230 is

between 0.5 and 1.5 metres long, e.g. 1.0 metre long.

Figure 3a is a schematic perspective view of a protection unit 260, here
illustrated schematically in a locked state. Figures 3a-3d depict a protection
unit 260 in a first embodiment in which it is adapted to being connected to a
free end of a cable of the battery configuration 299. The protection unit is
thus adapted to protecting an individual connecting lug 270 of a cable against
coming into contact with, for example, other connecting lugs of other cables
of the battery configuration, thus effectively making it possible to avoid short-
circuiting the battery unit 289.

Said protection unit 260 is adapted to being fitted close to a connecting lug
270 (see Fig. 2 and Fig. 3i) of a cable of the battery configuration 299. The
protection unit is adapted to preventing external electrical contact with said at
least one connecting lug 270 but to allowing said at least one connecting lug
to be electrically connectable. Said connecting lug may be adapted to being
put into electrical contact with an external power consumer. Said power
consumer may comprise a number of different electronic systems and/or
power-consuming subsystems of the vehicle 100, e.g. a control system and

an air conditioning installation of the vehicle.

In one embodiment example the protection unit 260 is adapted to electrically
insulating a ring lug situated at a free end of a cable of the battery
configuration 299. The protection unit is adapted to protecting a ring lug
situated at a free end of a cable of the battery configuration against contact

with objects or persons in the vicinity.

The protection unit 260 comprises a fastening portion 310 adapted to being
attached to a free end of any of said cables of the battery configuration 299.
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The protection unit 260 comprises also a protective portion 320 which may
comprise a substantially cylindrical portion adapted to running round a
connecting lug 270 of any of the cables of the battery configuration 299.

Said protection unit 260 in this embodiment example takes the form of a
single part. In an alternative version it may take the form of two or more
parts adapted to being suitably fastened to one another for application round
a free end of a cable of the battery configuration 299 and thereby serving as

protection for said cable’s connecting lug.

Said protection unit 260 is preferably made of electrically insulating material,
which may be a suitable plastic. Said material may comprise a number of

different components, e.g. different plastics and/or glass.

Figure 3b is a schematic cross-sectional view of the protection unit 260, here
schematically illustrated in a locked state. It shows the protective portion 320
in this embodiment comprising a cylinder with a substantially circular cross-
section. Said cylinder has an inside radius R1 and an outside radius R2
which may be of suitable dimensions.

In a first example, said inside radius R1 is 5 mm and said outside radius R2
is 7 mm. In a second example said inside radius R1 is 10 mm and said
outside radius R2 is 12 mm. In a third example said inside radius R1 is 18
mm and said outside radius R2 is 24 mm.

The protection unit 260 is equipped in this embodiment with a first locking
mechanism 351 and a second locking mechanism 352 which are described
in more detail with for example reference to Figure 3d.

Figure 3c illustrates the protection unit 260 schematically in an open state.
Said fastening portion 310 comprises two coordinated halves which can be
locked together round a cable of the battery configuration. Said fastening
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portion comprises a first half 310a and a second half 310b which are
connected together by a fastening element 370. In one embodiment any
suitable number of fastening elements 370 may be provided to connect
together said first half and said second half. The protection unit 260 may in
one example comprise two or three fastening elements situated adjacent to
the fastening element illustrated. The result is a function for connecting
together said first half and said second half as well as a possibility of turning
said second half across to lock together with said first half in order to retain a

cable of the battery configuration in a desirable way.

In one version said first half 310a and said second half 310b may be
separate parts of the protection unit 260, in which case said fastening
element 370 is not provided. In this version suitable locking means are
provided to lock together said first half and said second half.

In the open state depicted it is easy for a fitter to apply the protection unit 260
to a free end of a cable of the battery configuration by following a sequence
which comprises the steps of

1) applying the cable in such a way that its connecting lug 270 is
positioned in a desirable way within the protective portion 320 and
the cable runs in the first half 310a of the fastening portion 310;

2) turning the second half 310b of the fastening portion across so
that the cable is sealingly accommodated in the fastening portion,
which thus surrounds said cable;

3) locking the two halves (310a, 310b) of the fastening portion in the
existing configuration by means of a locking mechanism 351, 352
so that the protection unit 260 is locked firmly round the cable and

the connecting lug 270 in a desirable way.

Figure 3d illustrates the protection unit 260 schematically in an open state,
showing the fastening portion 310 having on a first half 310a a first locking
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mechanism 351a and a second locking mechanism 352a, which in this

example are female contact elements.

The fastening portion 310 illustrated has on a second half 310b a third
locking mechanism 351b and a fourth locking mechanism 352b which in this

example are male contact elements.

Said first locking mechanism 351a is adapted to accommodating said third
locking mechanism 351b and thereby performing a locking function. Said
first locking mechanism and said third locking mechanism thus together
constitute first locking means to temporarily or permanently lock said first half
310a to said second half 310b.

Said second locking mechanism 352a is adapted to accommodating said
fourth locking mechanism 352b and thereby performing a locking function.
Said second locking mechanism and said fourth locking mechanism thus
together constitute second locking means to temporarily or permanently lock
said first half 310a to said second half 310b.

Figure 3e is a schematic perspective view of a protection unit 260. Figures
3e-3h illustrate a protection unit 260 in a second embodiment in which it is
adapted to being connected to respective free ends of two cables of the
battery configuration. In one example said two cables may be adapted to
carrying 12 volts and 24 volts respectively.

The protection unit 260 is here adapted to protecting two different connecting
lugs 270 against coming into contact with one or more other connecting lugs
of the battery configuration, making it possible to avoid short-circuiting the
battery unit 289. The protection unit is also adapted to preventing the two
connecting lugs 270 from coming into contact with one another during
handling of the battery configuration before and during its fitting to the vehicle
100. The protection unit is also adapted to preventing the two connecting
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lugs 270 from coming into contact with any electrically conductive objects

before and during its fitting to the vehicle.

Said protection unit 260 is arranged for two cables and connecting lugs.

Figure 3f is a schematic cross-sectional view of the protection unit 260,
illustrating it schematically in a locked state. It shows how the protection unit
in this embodiment comprises two cylinders with a substantially circular
cross-section. Said cylinders may in one version be formed integrally and

thus have a small common region between them.

A first cylinder may have an inside radius R1 and an outside radius R2 as
described above with reference to Figure 3b. Said inside radius and said

outside radius may be of suitable dimensions.

A second cylinder may have an inside radius R3 and an outside radius R4

which may be of suitable dimensions.

In a first example, said inside radius R3 is 4 mm and said outside radius R4
is 6 mm. In a second example said inside radius R3 is 10 mm and said
outside radius R4 is 12 mm. In a third example said inside radius R3 is 18

mm and said outside radius R4 is 24 mm.

The two fastening portions 310 of the protection unit 260 in this embodiment
are each equipped with a first locking mechanism 251 and a second locking
mechanism 252 which are described in more detail with for example

reference to Figure 3h.

Figure 3g illustrates the protection unit 260 schematically in an open state.
The two fastening portions 310 here each comprise two coordinated halves
which can be locked together round a respective cable of the battery
configuration. Said two fastening portions each comprise a first half 310a
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and a second half 310b which are connected together by a fastening element
370. In one embodiment any suitable number of fastening elements may be
provided to connect together said first half and said second half. The
protection unit may in one example comprise a total of three or four fastening
elements which may be arranged in suitable ways. The result is a function
for connecting together said first half and said second half as well as a
possibility of turning said second half across to lock together with said first
half in order to retain a cable of the battery configuration in a desirable way.

In one version said first half 310a and said second half 310b may be
separate parts of the protection unit 260, in which case said fastening
elements 370 are not provided. In this version suitable locking means are

provided to lock together said first half and said second half.

In the open state depicted it is easy for a fitter to apply the protection unit 260
to a respective free end of two cables of the battery configuration by following

a sequence which comprises the steps of

1) applying a first cable in such a way that its connecting lug is
positioned in a desirable way within the protective portion 320 and
the cable runs in the first half 310a of the fastening portion 310;

2) turning the second half 310b of the fastening portion across so
that the first cable is sealingly accommodated in the fastening
portion, which thus surrounds said first cable;

3) locking the two halves (310a, 310b) of the fastening portion in the
existing configuration by means of a locking mechanism 351, 352
so that the protection unit 260 is locked firmly round the cable and
the connecting lug in a desirable way;

4) repeating steps 1-3 for a second cable of the battery configuration.

Figure 3h illustrates the protection unit 260 schematically in an open state,
showing the fastening portion 310 having on a first half 310a a first locking
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mechanism 351a and a second locking mechanism 352a, which in this

example are female contact elements.

The fastening portion 310 illustrated has on a second half 310b a third
locking mechanism 351b and a fourth locking mechanism 352b which in this

example are male contact elements.

Said first locking mechanism 351a is adapted to accommodating said third
locking mechanism 351b and thereby performing a locking function. Said
first locking mechanism and said third locking mechanism thus together
constitute first locking means to temporarily or permanently lock said first half
310a to said second half 310b.

Said second locking mechanism 352a is adapted to accommodating said
fourth locking mechanism 352b and thereby performing a locking function.
Said second locking mechanism and said fourth locking mechanism thus
together constitute second locking means to temporarily or permanently lock
said first half 310a to said second half 310b.

It may be seen in Figure 3h that the protection unit in this embodiment
example comprises two fastening portions 310, each for a respective cable of
the battery and each provided with substantially similar first locking means
and second locking means.

Figure 3i illustrates schematically an example of a version in which a
protection unit 260 is applied to a connecting lug 270 of the first cable 240.

Figure 3j illustrates schematically an example of a version in which
respective protection units 260 are applied to connecting lugs 270 of the first
cable 240 and the second cable 250.
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Figure 4a is a schematic flowchart of a method for connecting a battery unit,
according to an embodiment of the invention. The method comprises a first
step s401 comprising the steps of

- providing said voltage source and at least two electrically connected cables
which are powered by the voltage source and each have a free end with a
connecting lug, and

- fitting close to at least one of said connecting lugs an electrically insulating
protection unit which prevents external electrical contact with said at least
one connecting lug but allows said at least one connecting lug to be

electrically connectable.

In an alternative method for connecting a voltage source said first step s401
comprises the steps of

- providing said voltage source and at least two electrically connected cables
which are powered by the voltage source and each have a free end with a
connecting lug, and

- fitting close to at least one of said connecting lugs an electrically insulating
protection unit which prevents external electrical contact with said at least
one connecting lug but allows said at least one connecting lug to be

electrically connectable.

The method ends after step s401.

Figure 4b is a schematic flowchart of a method for connecting a battery unit,

according to an embodiment of the invention.

The method comprises a first step s410 comprising the step of fitting close to
at least one of said connecting lugs 270 an electrically insulating protection
unit 260 which prevents external electrical contact with said at least one
connecting lug 270 but allows said at least one connecting lug to be
electrically connectable. The protection unit may be in one example be fitted
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manually. Alternatively it may be fitted by means of an industrial robot. Step
s410 is followed by a step s420.

Method step s420 comprises the step of electrically connecting electrically to
a battery unit 289 at least two cables which each have a free end with a
connecting lug 270, at least one of said at least one protection unit 260 being
applied to a connecting lug 270. A battery configuration 299 may thus be
preassembled. Step s420 is followed by a step s430.

Method step s430 comprises the step of electrically connecting said at least
two cables to an external power consumer. This may be done in a time-
efficient way without removing the protection unit 260 from the cable to which

it is applied. The method ends after step s430.

The foregoing description of the preferred embodiments of the present
invention is provided for illustrative and descriptive purposes. It is not
intended to be exhaustive, nor to restrict the invention to the variants
described. Many modifications and variations will obviously suggest
themselves to one skilled in the art. The embodiments have been chosen
and described in order best to explain the principles of the invention and their
practical applications and thus make it possible for one skilled in the art to
understand the invention for different embodiments and with the various

modifications appropriate to the intended use.



WO 2014/007732 PCT/SE2013/050812

10

15

20

25

30

21

CLAIMS

1. A method for connecting a voltage source (289), comprising the step of

- providing said voltage source (289) and at least two electrically connected
cables (230, 240, 250) which are powered by the voltage source and each
have a free end with a connecting lug (270),

characterised by the step of

- fitting (s401; s410) an electrically insulating protection unit (260) close to at
least one of said connecting lugs (270), which protection unit (260) prevents
external electrical contact with said at least one connecting lug (270) but

allows said at least one connecting lug (270) to be electrically connectable.

2. A method according to claim 1, in which said connecting lug (270) is a ring

lug.

3. A method according to claim 1 or 2, in which said protection unit (260) is

fastened to said cable by means of a fastening portion (310).

4. A method according to claim 3, in which said fastening portion (310)
comprises two coordinated halves (310a, 310b) which lock together about

said cable.

5. A method according to claim 3 or 4, further comprising the step of

- providing said protection unit (260) with a protective portion (320) which is
connected to said fastening portion (310) and is adapted to running round
said connecting lug (270).

6. A protection unit (260) for a cable (230; 240; 250) adapted to being
electrically connected to and powered by a voltage source (289), which cable
(230; 240; 250) has at a free end a connecting lug (270),

characterised in that
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- the protection unit (260) is adapted to preventing external electrical contact
with said connecting lug (270) but to allowing said connecting lug (270) to be
electrically connectable.

7. A protection unit (260) according to claim 6, in which said connecting lug
(270) is a ring lug.

8. A protection unit (260) according to claim 6 or 7, further comprising a

protective portion (320) adapted to running round said connecting lug (270).

9. A protection unit (260) according to any one of claims 6-8, further
comprising a fastening portion (310) adapted to being applied to the free end

of said cable.

10. A protection unit (260) according to any one of claims 6-9, in which said
fastening portion (310) comprises two coordinated halves (310a, 310b) which

lock together about said cable.

11. A protection unit (260) according to any one of claims 6-10, arranged for
two cables and connecting lugs.

12. A protection unit (260) according to any one of claims 6-11, in the form of

a single part.

13. A voltage source configuration (299) comprising a voltage source (289)
and at least two cables (230; 240; 250) which are connected to and powered
by the voltage source and each have a free end with a connecting lug (270),
characterised in that

at least one of said connecting lugs (270) is provided with a protection unit
(260) according to any one of claims 6-12.
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14. A vehicle (100; 110) provided with a voltage source configuration (299)

according to claim 13.

15. A vehicle (100; 110) according to claim 14, which the vehicle is any from

5 among truck, bus or car.
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