PCT/DE 95/01494 DE S CRI1 PT1 ON A nethod. of manufacturing a notor
vehi gl e The invention rel ates to a met hod of manufacturing a notor vehicle.
In principle, in extreme cases, notor vehicles can be nade up conpl etely of
i ndi vi dual parts or put together fromprefabricated parts. The conventi onal
nmodern net hod of manufacturing notor vehigles is a mxed s onent s
and sub-assenblies prefabrica?ed to a vé?irng extent are iﬁgg?ﬁtéﬁgﬁﬁéﬂﬁp :
opened, ready-painted bodies. The disadvantage of this is that sensitive
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.The invention relates to a method of manufacturing' a motor vehicle. In principle,
in extreme cases, motor vehicles can be made up completely of individual parts or
put together from prefabricated parts. The conventional modern method of

manufacturing motor vehicles is a mixed system.

Componehts and sub-assemblies prefabricated to a varying extent are ins_erted into
opened, ready-painted bodies. The disadvantage o.f' ﬂ;is is that sensitive
ready-painted bodies may be damaged by the wide variety of far_—reacr;ing assembly
work. Damage to the outer skin during. assembly will involve expen_sive
after-treatment post final éssembly. The supply and assembly of large parts is
complicated and, since it is often difficult to automate, has to be performed by
hand under adverse physiological conditions. Assembly of smaller parts increases
the number of assembly operations on site, causes the staff to get in one another’s
way and lengthens the assembly time. Standardisation and model flexibi_lity are

difficult to combine.

As is known, economic advantages can be obtained if the minimum number of

pre-fitted sub-assemblies are used in the manufacture of complex engineering
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ready- pai nted bodi es may be damaged by the wi de variety of far-reaching
assenbly work. Danage to the outer skin during assenbly will involve
expensive after-treatnment post final assenbly. The supply and assenbly of
| ar-ge parts is conplicated and, since it is often difficult to autonate,
has to be perfornmed by hand under adverse_physiol ogical conditions.
Assenbly of smaller parts increases the hérfber of assenblypgﬂlépgt§%4%14ﬁ14
site, causes the staff to get in one another's way and | engthens the
assenbly time. Standardi sation and nodel flexibility are difficult to
conbine. As is known, econom c advantages can be obtained if the m ninmum
nunber of products. Recent manufacturing concepts, therefore, are based on prefabricating

a vehicle in individual modules of maximum size. The individual modules can be
completed separately. After being manuféctured, optionally at different-
workplaces, they are brought on the conveyor belt for final assembly of the

vehicle.

The manual by Horst Pippert "Karosserietechnik", 2nd edition, Wirzburg: Vogel
Buchverlag 1993, discloses various modular construction methods for rationalising

the assembly of motor vehicles.

In the sub-frame method of construction, the sub-frames receive both the chassis
and the drive. They are pre- assembled with these units and screwed to the self-

supporting body via Silentblock-type rubber-metal connections.

It is also known, for example, to insert the entire dashboard, including the cockpit
and pedals in one module, into the front part of the semifinished body and stick or

screw it to the floor group.
In another embodiment the floor element has a module with ready-mounted
cockpit, pedal supports and seats, can be inserted from beneath and stuck in the

body bearing structure.

It is also known to separate the front region from the roof and the floor group. By
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pre-fitted sub-assenblies are used in the manufacture of conpl ex

engi neeri ng - 2- , PCT/ DE 95/ 01494 products. Recent

manuf act uri ng concepts, therefore, are based on prefabricating a vehicle in
i ndi~vi dual nodul es of maxi num si ze. The individual nodul es can be conpl eted

separately. After being manufactured, opgionally at differ ace
they are brought on the conveyor belt for™ fi'nal assenbly of m&dﬁ%é}&‘&f

means of this horizontal division of the vehicle, the floor group can easily be
equipped and, more especially, the drive block can easily be fitted before final

assembly.

A division into a front and a rear part results in a vertically divided body. In this
case a closed, rigid passenger compartment in the middle of the vehicle is

connected to separately-prepared front and rear parts in steel frame construction.

All the different methods are based on the problem of prefabricating
maximum-sized units. To a varying extent, however, they all have the
disadvantage that they mostly optimise only one requirement, e.g. ease of
assembly, but require compensating far-reaching structural changes or design

chahges.

Frequently it is necessary to abandon the economic method of constructing the
self-supporting body from pressed parts, or new materials have to be used without

a convincing amount of advantage.

WO 92/07749 discloses a method of assembling a motor vehicle wherein'a front
structure after completion is connected to a completed rear structure. The dividing |
line of the body extends céntrally via the roof region. A disadvantage of the
known method is that owing to the required stability it is very complicated to -

connect the two main parts of the body. In the case of a self- supporting body the
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vehicl e. The manual by Horst Pippert "Karosserietechni k", 2nd edition,

Wir zbur g: Vogel Buchverlag 1993, discl oses various nodul ar construction
met hods for rationalising the assenbly of notor vehicles. In the sub-frane
met-hod of construction, the sub-frames receive both the chassis and the
drive. They are pre- assenbled with these units and screwe t f-
supporting body via Silentbl ock-type rubb& = netal connecti }r{éﬂql%]gﬁzsiﬂ'gé
known, for exanple, to insert the entire dashboard, including the cockpit
and pedals in one nodule, into the front part of the sem finished body and

stick or

roof region is load-bearing. If the front structure is joined to the rear structure
centrally in the roof region, the very thin sheet metal cannot bear loads, and
consequently the floor group, which is similarly divided, has to be suitably

reinforced. Such reinforcement considerably increases the weight.

JP-A-6-8851 discloses a concept wherein the body is not equatorially divided, but
the vehicle comprises a number of components. The floor group like the body,
which is mounted on the floor group, comprises two parts. The method disclosed
in the citation emphasises the importance of the skeleton and is very close to the
frame construction of cars in earlier periods. It shows the need for strong profile

and auxiliary frames.

Starting from these problems, the aim of the invention is to disclose a method of
manufacturing a motor vehicle suitable for economic segment construction and
wherein the individual segments can be constructed substantially with conventional

materials, tools and methods.

To this end, the semifinished body is pre-assembled in two main body parts (front
structure and rear structure), the main body parts (front structure and rear
structure) are independently equipped with the associated components, the mainly -.
engineering components (moto.r, transmission, subsidiary equipment and the like)
are mainly mounted in one main body part (front structure) and the mainly"

decorative components (seats, coverings, carpet and the like) are mainly installed
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scréw it to the floor group. In another enbodiment the floor elenment has a
nodul € wi th ready-nounted cockpit, pedal supports and seats, can be

i nserted from beneath and stuck in the body bearing structure. It is also
known to separate the front region fromthe roof and the floor group. By

-3 - - PCT/DE 95/01494 o PCT/DE 95/01494

in the other main body part (rear structure), and after the main body parts (front
and rear structure) have been at least substantially completed, they are put

together and rigidly joined.

This is a means of prefabrication from only fwo main parts or main groups.
Existing manufacturing equipment and_a#sembly methods can largely be retained
when manufacturing and completing the front and rear structure. The traditional
materials can continue to be used and no design changes are necessary. The front
structure and rear structure can.be éssembled at different places. At the final
stage, they are simply brought together at the same p!ace and riveted, stuck,

screwed or welded together. The body is self- supﬁporting as befbre.

The cost of having various models on offer is considerably reduc-:ed, because
usually the engineering variants are basically restricted to different rﬁotorisation
whereas there are much wider variations in the decoration, interior and other
accessories. Further flexibility is. obiained since there is wide freedom to combine

the individual variants up to the final stage.

Especially advantageously, the mudguard, the bonnet, the doors and other eXternaI
covering parts such as the bumper, radiator grille and the like are secured to the
front structure only after the main body parts have been joined together. By this
means, all the sensitive- surféce parts are absent when the front part is assembled. -

They therefore cannot be damaged during assembly of the drive and transmission
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means of this horizontal division of the vehicle, the floor group can
easi |y be equi pped and, nore especially, the drive block can easily.be
fitted before final assenbly A division into a front and a rear part
results in a vertically divided body. In this case a closed, rigid

passenger conpartnent in the mddle of the vehicle is conne Q
separately-prepared front and rear parts i®-steel frane coné{:ﬁﬂe%i%{mﬂﬂ"’

the different nmethods are based on the problem of prefabricating

maxi mum si zed units. To a varying extent, however, they all have the

di sadvant age that they nostly optim se only one requirenent, e.g. ease of
block with the main auxiliary groups and when the cockpit and pedals are

incorporated in the front part.

Also, in all model variants, the front part can be coated with a uniform paint, which
is covered and therefore made invisible after the outer skin parts have been
assembled. In view of the streamlining requirements on a modern motor vehicle,
this modification has a further advantage because the bonnet must substantially
cover the lower frame of the windscreen, e.g. so as to recess and streamline the
windscreen wiper, and the A-column is covered by the windscreen or door frame,
which is flush when stuck in. This provides hitherto unknown advantages in the

choice of production sites, market flexibility, logistics and repairs.

To this end also it is advantageous if the components for subsequently securing
to the front structure and painting in the colour of the vehicle can be painted
together with the rear structure, simultaneously if necessary. This ensures that no

- differences in colour shade are observable in the}finished vehicle.

In principle the main body parts can be joined at the level of the A-column, the
connecting-places being provided on the windscreen frame and on the roon_' group
approximately at the level of the tolla end of the A- column. The frame for the
windscreen can be disposed either on the front structure, so that the A-column
becomes part of the front structure, or on the rear structure, so that it becomes -

part of the rear structure. The advantage of disposing the windscreen frame on
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assenbly, but require conpensating far-reaching structural changes or
desi gn changes. Frequently it is necessary to abandon the econonic nethod
of constructing the self-supporting body from pressed parts, or new
materi al s have to be used wi thout a convincing anbunt of advantage. WO
92/ 07749 di scloses a nethod of assenbling a notor vehicle wherein a front
structure after conpletion is connected to/ a conpl eted rear P&IYRERR/O148%
dividing line of the body extends centrally via the roof region. A
di sadvant age of the known nethod is that owwng to the required stability it
Is very conplicated to

the front structure is that the rear structure has a larger opening for fitting the

interior.

When the main body parts are separated underneath the windscreen there is
greater freedom to design the body segment. For example a limousine or a coupé

version can both be equipped with the same front structure.

In another embodiment the front structure can comprise the entire floor group, i.e.
the car fioor and the running gear, by which means the advantages of the invention

can also be applied to standard-drive vehicles (front or rear drive).

The invention can be used to obtain new forms of standardisation, thus improving
the logistics of manufacture, use, disposal, repair and recycling. The- combination
of the individual advantages has an additional, decisive synergic effect compared
with traditional methods. Left-hand and right-hand steering versions of vehicles

can easily be constructed.
Owing to the wide opening near the middle of the hollow body member, parts can
be supplied and fitted easily and simultaneously in both segments (main body

parts) before final assembly.

Examples of the invention will now be explained in detail with reference to -

' drawings, in which:
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connect the two main parts of the body. In the case of a self- supporting

body f.he

-4 - PCT/ DE 95/01494 roof region is

| oad-bearing. If the front structure is joined to the rear structure
centrally in the roof region, the very thin sheet netal cannot bear | oads,
and consequently the floor group, which is simlarly divided, has to be
suitably reinforced. Such reinforcenent cofisi der abl y i ncreaggs-rlsﬁeg W4

Fig. 1 is a perspective view of the front part and rear part;

Fig. 2 shows the outer covering parts for the front part;

Fig. 3 corresponds to Fig. 1, with a modified rear part;

Fig. 4 is a perspective view of an embodiment of the invention, and

Fig. b shows part of the A-column of a streamlined modern vghicle,

including the adjacent components. -

According to the invention the semifinished body is pre-assembled from two main
body parts, a front structure 1 and a rear structure 2. The sub-assemblies which
mainly determine the engineering properties of the vehicle are disposed in the front

part 1. These sub- assemblies are e.g. the engine 14, the transmission (not

- shown) and subsidiary units {also not shown) such as the air-conditioning system,

the dynamo, radiator, etc. The front part also contains the cockpit 17 with the

control components (not shown). .

The front part 1 is bounded by the body nose 8, i.e. the front end of the
subsequent vehicle, and the A-column 9, which is closed by the frame 10 for the
windscreen 20. The floor group_"l-Z belonging to the front part 1 ends"

approximately opposite the top end';'"-'i;f'-the A-column 9 (vertically below it). The
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JP- A-6-8851 discloses a concept wherein the body is not equatorially

di vi ded, but the vehicle conprises a nunber of conponents. The fl oor group
i ke the body, which is nmounted on the floor group, conprises tw parts.
The net hod disclosed in the citation enphasises the inportance of the

skeleton and is very close to the frame cqgnstruction of cars.d |
periods. It shows the need for strong profile and auxili aerT/QFSQE/d’%%

Starting fromthese problens, the aimof the invention is to disclose a
met hod of manufacturing a notor vehi-cle suitable for econom c segnent

construction and wherein the individual segnents can be constructed
subst ant i alftgntwpart 1cne etrycdued which determlnes the strength and collision behaviour

of the vehicle and on delivery is painted in a uniform colour, not the colour of the
subsequent vehicle, before the units are incorporated in the front part 1. The large
opening in the middle of the semifinished body enables the cockpit 17 to be easily
installed beforehand and facilitates insertion of the engine 14 ahd auxiliary units
into the engine space from above and fitting of the axle, or the complete drive in
the case of a front-engined vehicle, from beneath. After the front part 1 has been
fitted with the required components, it and the rear part'2 are transported to the

assembly site provided for the final stage.

The rear structure 2 is bounded by the body tail 11 and the roof attachment to the
A-column 9. As Fig. 1 shows, the rear structure 2 can be fitted beforehand with
the interior, the seats 13, the roof canopy (not shown), the side-c.overings, the
safety-belts (not shown) and the floor carpet. After all th.e decorative parts have
been fitted in the rear structure 2, it can be completed with the rear doors (not
shown), the boot lid or the rear flap and then brought to thel front part.1 for the

final stage.

The front part 1 and rear part 2 are rigidly connected by suitable means. The
drawings show simplified fastening places 18 on the roof and 19 on the floor
group 12. The connection can be made by riveting, screwing, welding or sticking.

Suitable methods are familiar to the skilled man.
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mat.eri al s,

tools and nethods. To this end, the sem finished body.is

pre-assenbled in two main body parts (front structure and rear structure),
the main body parts (front structure and rear structure) are independently
equi pped with the associ ated conponents, the mainly engi neering conponents
(motor, transm ssion, subsidiary equipnent and the |ike) are _mainl g/or[lofgr\ied

in one nui

n body part (front structure) -df4-t he mainl y dec &EH/PE9

conponents (seats, coverings, carpet and the |like) are mainly installed

After the front part 1 and rear part 2 have been fitted together, in the final stage,
the standard-painted front structure 1, now the front part of the vehicle, is

connected to the attached parts, i.e. the mudguard 3, the bonnet 4, the front

| doors 5, the bumper 6 and the radiator grille 7, which form the finish and are

painted in parallel with the rear structure and are delivered in the same colour as
the vehicle. The connection as before can be by riveting, screwing or sticking.
Parts of the vehicle not covered by attached parts and still visible in the uniform

basic paint, particularly inside the vehicle, can be concealed by soft cover parts.

Either the wheels 16 are fitted last on to the finished vehicle or they are attached
during assembly of the two main body parts. Of course the vehicle must be
completed by other components such as fuel and brake lines and electric

connections and the like.

Fig. 4 shows a modification of the front structure 1 and rear structure 2. The
frame 10 of the windscreen 20 and consequently the A-column 9 is associated
with the rear structure 2. The front structure 1 therefore énds at the bottom end
9a of the A-column 9. The front structure 1 and rear structure 2 are subsequently
connected via the aforementioned end 9a and the A- column 9. This embodiment
has the advantage that the variability of the body is increased without affecting the

front structure 1.

In another embodiment (not shown) the floor group 12 can be associated
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- 5 - PCT/ DE 95/01494 in the other main body part (rear
structure), and after the main body parts (front and rear structure) have
been at |east substantially conpleted, they are put together and rigidly
joi-ned. This is a nmeans of prefabrication fromonly two main parts or main

groups. Existing manufacturing equi pnent gnd assenbly net hg(afr

be retai ned when manufacturing and corrpre1ta|i ng the front an é@%&%@% e.
The traditional materials can continue to be used and no desi gn changes are
necessary. The front : -

completely with the front structure 1. If however the rear structure 2 needs to be
provided with a floor plate and the floor group 12 forms only one running-gear '
frame, the advantages of the invention can also be obtained in the case of vehicles

with a front engine and rear drive.

As Fig. 5 shows, in streamlined vehicles the A-column 9 is completely covered by
the frame of the front door 5 and the windscreen 20 which is stuck in flush. The
bonnet 4, which extends far beyond the bottom end of the windscreen 20, covers

the bottom region of the window-frame.
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structure and rear structure can be assenbl ed at different pl aces. At the
final staﬂmmm“m’lmﬁ wl y brought together at the same place and
riveted wel ded together. The body is self- supporting as
befere. Thé cost" of" havi ng various nodels on offer is considerably reduced
because usual |y the engineering variants are basically restricted t

different notorisation whereas there are-n#h wider variati &§sI/DE 95@1494

decoration, interior and other accessories. Further flexibility is obtained
since there is wide freedomto conbihe the individual variants up to the

final stage. Especially advantageoystpis T WAIRAEL: ]|t he bonnet, the doors
and ot her egtlerbM S REPLACED
1. A method of manufacturing a vehicle, wherein

- the semifinished body is pre-assembled in two main parts (front

structure (1), rear structure (2)),

- the main body parts (front structure (1), rear structure (2)) are

independently equipped with the associated components and

- the main body parts (fronf structure (1), rear structure (2)) are
brought together and rigidly connected after being substantially

completed,

characterised in that

- the engineering components (engine, transmission, subsidiary units
and the like) are incorporated in one main body part (front structure

(1)) and

- the mainly decorative components (seats, coverings, carpet and the

like) are incorporated in the other main body part (rear structure (2)), -
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;:ovteLrng—UaTTTgut’rT as~the bunper, radiator geitdenand the |ike are secured

to e nly aft olRENnRe®EEa(lt s have been | oi ned

toget he Ilmulmmﬂﬂmm al | th %ﬁggmrfac parts are absent when
front partt I @ assenbl ed ' e damaged duri ng

assenbly of the drive and transm ssion 6-

95{10|1494 bl ock with the main auxiliary gF%u’ps and when the’ GE@%‘E%’&E&Q“

pedal s are

- the parting line between the two main body parts (front structure (1),
rear structure (2)) extends at the level of the A-column (9), the upper
connecting place being provided on the frame (10) of the windscreen
(18) and the lower connection being provided between the A- column

and the B-column, and

- after the main body parts (front structure (1), rear structure (2})) have
been connected together, the mudguard (3), the engine bonnet (4),
the doors (5) and other outer covering parts (bumper (6}, radiator
grille (7) and the like) are secured to one main body part (front

structure (1)).

- 2. A method according to claim 1, characterised in that the connection
between the main body parts (front structure (1), rear structure (2)) is
provided in the floor group (12) at the level of the upper end of the

A-column (9).

3. A method according to claim 2, characterised in that the frame (10)

provided on the front structure (1) is connected to the rear structure (2).

4. A method according to claim 2, characterised in that the frame (10)

provided on the rear structure (2) is connected to the front structure (1).
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i nvi si bl e saf trer tt he outer skin part In view of the
I s nodi fication: has
a further advant age because the bonne—res—Substasaiiqll f y caver the | owe
frame of the wi ndscreen, e.g. so as to receks and strean i n@QT{QE\/\Pﬁ&H%n
wi per, and the A-colum is covered by the wi ndscreen or door frame, which
is flush when stuck in. This provides hitherto unknown advantages in the
choi ce of production sites, market flexibility, logistics and repairs.

5. A method according to one or more of the preceding claims, characterised

|ncorpc;r i part Al'so, in all nodel variants, the front part
can’ be cg uml" zull l)rm pai nt, [ 5 vered and therefore made

in that the front structure (1) and rear structure (2) are connected by rivets,

screwing, welding or sticking.

6. A method according to any one of the preceding claims, characterised in
that the components painted in the colour of the vehicle and for fastening
to one main part (front structure (1)) are painted together with the

associated other main body part (rear structure (2)).

7. A semifinished body for use in the method according to any one of claims
1 to 6, characterised by a front structure (1) and a rear structure (2), with
the front structure (1) being bounded by the body nose (8) and the frame
(10), the windscreen (18), the A-column (9) and the rear structure (2) being
bounded by the body tail {11) and the roof attachment (15) to the A-column

(9), and front structure (1) and rear structure (2) being separate units.

8. A semifinished body for use in the method according to any one of claims
1 to 7, characterised by a front structure (1) and a rear structure (2), the
front structure (1) being bounded by the body nose (8) and the lower
attachment (9a) of the A-column (9) and the rear structure (2) being
bounded by the body tail (11) and the frame (10), the windscreen (18) on

the A-column (9), and front structure (1) and rear structure (2) being

separate units.
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thi o it is advantageous if the corrponents for subsequently
secur.i ngj L Hllnucture and =t a—the—edlour of the vehicle
can be p th the rear Q’HtamkHFE'EHASIBEENt aneously if

necessary. Thi s ensures that no difference®EPhACEDOUr s*ade are observabl e
in the finished vehicle. In principl s can_be | oined at
the I evel of the A-columm, the connecti r‘igl%l'aces bei ng prO\PqE/@%hW%‘lg‘l
wi ndscreen frame and on the fl oor group approximately at the |evel of the
top end of the A- colum. The frame for the w ndscreen can be di sposed
either on the front structure, so that the A-columm becones part of the
front structureseparate unies.rear structure, so that it becones

9. A semifinished body according to claim 7 or claim 8, characterised in that

the front structure (1) includes the completé floor group {12).
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part of the rear structure. The advant age of;d}sposing the wi ndscreen frane
on” . - 7 - PCT/ DE 95/01494 the front structure is that the
rear structure has a larger opening for fitting the interior. Wen the main
body .parts are separated underneath the wi ndscreen there is greater freedom
to design the body segnent. For exanple a linousine or a cou

J Y S€d a3 PCT/DE 95/01494

ABSTRACT

The invention describes segmented production of motor vehicles, especially
mass-produced front-engined vehicles, in two main body parts joined by a suitable
production technique. To this end the semifinished body is pre-assembled in the
form of two main body parts (front structure (1.), rear structure (2)), the main parts
(front structure (1), rear structure (2)) are independently equipped with the
associated components, the mainly éngineering components {(engine, transmission,
subsidiary units and the like) being installed in one main body-;;art (front structure
(1)) and the mainly decorative components (seats, coverings, carpet and the like)
being instalied in the other main part (rear structure (2)) and after the main body
parts (front structure (1), rear structure (2)) have been at least substantially

completed, they are brought together and rigidly joined.

The main driving and operating engineering parts are concentrated in the front
structure (1}, whereas the rear struéture (2) contains the remaining body and
attachment parts in the end finish. The seémentation occurs near the middle of the
body. Existing assembly tools can be used. No far-reaching alterations need be

made in the vehicle styling and the segments can be joined by existing methods.

After the front structure (1) and the rear structure {(2) have been joined, the parts
painted in the colour of the vehicle and forming the end finish of the front part, e.g.

the mudguard (3), the bonnet (4), the front doors (5) the bumper (6) and the
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version can both be equipped with the same front structure. |In another
enbodli nent. the front structure can conprise the entire floor group, i.e.
the ¢ar floor and the running gear, by which nmeans the advantages of the

i nvention can also be applied to standard-drive vehicles (front or rear
drive). The invention can be used to obtaL new forns of s EQ§§ﬂ5i4§h
thus inproving the |ogistics of nmanufactute, use, disposal, Tepair and
recycling. The conbination of the individual advantages has an additional,
deci sive synergic effect conpared with traditional nethods. Left-hand and
ri ght-hand steering versions of vehicles can easily be constructed.

radiator grille (7) are attached.
Figures 1 and 2.
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OnM ng to the wide opening near thesHi 87 the ‘hol T ow body member, parts
.can hé supplied and fitted easily-and. siinil{aneously in both segments (main
body parts) before final assenbly. Exanples of the invention will now be . -
explaijned in detail with reference to draw ngs, in which: - 8-
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Fig. 1.
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1, with a nodified rear part; Fig. 4 is a perspective view of
di ment of the invention, and Fig. 5 - shows part of the A-columm

[ eanl i ned nodern vehicle, including the adjacent conponents.

hg to the invention the sem finispeg body is pre-assenbled fromtwo
dy parts, a front structure 1 and a rear structure 2. The

enbl i es which mainly determ ne &he engineering properties of the
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part: 1. Thelsessii

shown) and
system the
17 mith the
t he body no
A-colum 9,
fl oor group
the top end

sassenbli esare-e: g. the engife~14,. the transnission (not
ifary units (also not shown) such as the air-conditioning

dynano, radiator, etc. The front part also contains the cockpit
control conponents (not shown). The front.-part 1 is bounded by
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t he sase of a front-engined vehicle, frombeneath. After the front part 1
has been fitted with the required conponents, it and the rear part 2 are
transported to the assenbly site provided for the final stage. The rear
structure 2 is bounded by the body tail 11 and the roof attachment to the
A-colum 9. As Fig. 1 shows, the rear structure 2 can be fitted beforehand
with the interior, the seats 13, the roof -chropy (not shown)PCTHRE £5061494

coveri ngs,

the safety-belts (not shown) and the floor carpet. After all the

decorative parts have been fitted in the rear structure 2, it can be

completed with the rear doors (not shown), the boot |lid or_the rear J_Laﬁ—‘
and then broyghg ¢wiberfiroen part 1 for the REPLACEMENT SHE T

25 JUN 1995

A method of manufacturing a motor vehicle

The invention relates to a method of manufacturing a motor vehicle. In
principle, in extreme cases, motor vehicles can be made up completely of individual
parts or put together from prefabricated parts. The conventional modern method

of manufacturing motor vehicles is a mixed system. .

Components and sub-assemblies prefabricated to a varying extent are inserted into
opened, ready-painted bodies. The disadvantage of this is that sensitive
ready-painted bodies may be damaged by the wide variety of far-reaching assembly
work. Damage to the outer skin during assembly will involve expensive
after-treatment post final assembly. The supply and aésembly of large parts is
complicated and, since it is often difficult to automate, has to be performed by
hand 'under adverse physiological conditions. Assembly of smaller parts increases
the number of assembly operations on site, causes the staff to get in one another’s
way and lengthens the assembly time. Standardisation and model flexibility are
difficult to combine.

As is known, economic advantages can be obtained if the minimum number.
of pre-fitted sub-assemblies are used in the manufacture of complex engineering
products. Recent manufacturing concepts, tﬁerefore, are based on prefabricating

a vehicle in individual modules of maximum size. The individual modules can be
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completed separately. After being manufactured,l optionally at different
workplaces, they are brought on the conveyor belt for final assembly of the
vehicle.

The manual by Horst Pippert "Karosserietechnik”, 2nd edition, Wiirzburg:
Vogel Buchveriag 1993, discloses various modular construction methods for
rationalising the assembly of motor vehicles.

in the sub-frame method of construlction, the sub-frames receive both the
chassis and the drive. They are pre- assembled with these units and screwed to
the self- supporting body via Silentblock-type rubber-metal connections.

It is also known, for example, to insert tﬁe entire dashboard, including the
cockpit and pedals in one module, into the front part of the semifinished body and
stick or screw it to the floor group.

in another embodiment the floor element Has a module with ready-mounted
cockpit, pedal supports and seats, can be inserted from beneath and stuck in the
body bearing structure. |

It is also known to separate the front region from the roof and the floor
group. By means of this horizontal division of the vehicle, the floor group can
easily be equipped and, more especially, the drive block can easily be fitted before
final assembly.

A division into a front and a rear part results in a vertically divided body. In
this case a closed, rigid passenger compartment in the middle of the vehicle is
connected to separately-prepared front ahd rear parts in steel frame construction.

All the different methods are based on the problem of prefabricating
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- 10 PLACEMEMESHEEBM% After the front part 1 and rear part
2 have been fit the final stage, the standard-painted front
structure 1, no ot the vehicle, is connected to the
attached parts, | d}3, the bonnet 4, the front doors 5, the
bunmper 6 and th j which formthe finish and are painted
in parallel withithe rear structurle and are delivered in thePCAME OB/00A%4s
t he vehicle. The ctiOMm as before can be by riveting, screw ng or
sticking. Parts of the vehicle not covered by attached parts and still
visible in the uniformbasic paint, particularly inside the vehicle, can be

conceal ed bymgQinhumodigéd Pahits. To a varying extent, however, they all have the

disadvantage that they mostly optimise only one requirément, e.g. ease of
assembly, but require compensating far-reaching structural changes or design
changes.

Frequently it is necessary to abandon the economic method of constructing
the self-supporting body from pressed parts, or new materials have to be used
without a convincing amount of advantage.

WO 92/07749 discloses a method of assembling a motor vehicle wherein
a front structure after completion is connected to a completed rear structure. The
dividing line of the body extends centrally via the roof region. A disadvantage of
the known method is that owing to the required stability it is very complicated to
connect the two main parts of the body. In the case of a self- supporting body the
roof region is load-bearing. If the front structure is joined to the rear structure
céntrally in the roof region, the very thin sheet metal cannot bear loads, and
consequently the floor group, which is similarly divided, has to be suitably
reinforced. Such reinforcemenf considerably increases the weight.

JP-A-6-8851 discloses a concept wherein the body is not equatorially
divided, but the vehicle comprises a number of components. The floor group like
the body, which is mounted on the floor group, comprises two parts. The method
disclosed in the citation emphasises the importance of the skeleton and is very-
close to the frame construction of cars in earlier periods. it shows the need for
strong profile and auxiliary frames. |

Starting from these problems, the aim of the invention is to disclose a
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method of manufacturing a motor vehicle suitable for economic segment
construction and wherein the individual segments can be constructed substantially
with conventional materials, tools and methods.

To this end, the semifinished body is pre-assembled in two main body parts
(front structure and rear structure), the main body parts (front structure and rear
structure) are independently equipped with the associated components, the mainly
engineering com.ponents (motor, transmission, subsidiary equipment and the like)
are mainly mounted in one main body part (front structure) and the mainly

decorative components (seats, coverings, carpet and the like) are mainly installed

in the other main body part (rear structure), and after the main body parts (front |

. and rear structure) have been at least substantially completed, they are put

together and rigidly joined.

This is a means of pre\fabrication from only two main parts or main groups.
Existing manufacturing equipment and assembly methods can largely be retained
when manufacturing and completing the front and rear structure. The traditionel
materials can continue to be used and no design changes are necessary. The front
structure and rear structure can be assembled at different places. At the final
stage, they are simply brought together at the same place and riveted, stuck,
screwed or welded together. The body is self- supporting as before.

The cost of having various models on offer is considerably reduced, because-
usually the engineering variants are basically restricted to different motorisation
whereas there are much wider variations in the decoration, interior and other

accessories. Further flexibility is obtained since there is wide freedom to combine
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the individual variants up to the final stage.

Especially advantageously, the mudguard, the bonnet, the doors and other
external covering parts such as the bumper, radiator grille and the like are secured
to the front structure only after the main body parts have been joined together.
By this means, all the sensitive- surface parts are absent when the front part is
assembled. They therefore cannot be damaged during assembly of the drive and
transmission block with the main auxiliary groups and when the cockpit and pedals
are incorporated in the front part.

Also, in all model variants, the front part can be coated with a uniform paint,
which is covered and therefore made invisible after the outer skin parts have been
assembled. In view of the streamlining requirements on a modern motor vehicle,
this modification has a further advaﬁtage because the bonnet must substantially
cover the lower frame of the windscreen; e.d. so as to recess and streamline the
windscreen wiper, and the A-column is covered by the windscreen or door frame,
which is flush when stuck in. This provides hitherto unknown advantages in the
choice of production sites, market flexibility, logistics and repairs.

To this end also it is advantageous if the components for subsequently
securing to the front structure and painting in the colour of the vehicle can be
painted together wi{h the rear structure, simultaneously if necessary. This ensures
that no differences in colour shade are observable in the finished vehicle.

in principle the main body parts can be joined at the level of the A-column,
the connecting-places being provided on the windscreen frame and on the floor

group approximately at the level of the top end of the A- column. The frame for
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the windscreen can be disposed either on the front structure, so that the A-column
becomes parf of the front structure, or on the rear étructure, so that it becomes
part of the rear structure. The advantage of disposing the.windscreen frame on
the front structure is that the rear structure has a larger opening for fitting the
interior.

When the main body parts are separated underneath the windscreen there
is greater freedom to design the body segment. For example a limousine or a
coupé version can both be equipped with the same front structure.

In another embodiment the front structure can comprise the entire floor
group, i.e. the car floor and the running gear, by which means the advantages of
the invention can also be applied to standard-drive vehicles (front or rear drive).

The invention can bel used to obtain new forms of standardisation, thus
improving the logistics of manufacture, use, disposal, repair and recycling. The
combination of the individual advantages has an additional, decisive synergic effect
comp_ared with traditional methods. Left-hand and right-hand steering versions of
vehicles can easily be constructéd.

Owing to the wide opening near the middle of the hollow body member,
parts can be supplied and fitted easily and simultaneously in both segments {main
body parts) before final assembly.

Examples of the invention will now be explained in detail with reference to-
drawings, in which:

Fig. 1 is a perspective view of fhe front part and rear part;

Fig. 2 shows the outer covering parts for the front part;
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Fig. 3 corresponds to Fig. 1, with a modified rear part;
Fig. 4 is a perspective view of an embodiment of the invention, and
Fig. b shows part of the A-column of a streamlined modern vehicle,

including the adjacent components.

According to the invention the semifinished body is pre-assembled from two
main body parts, a front structure 1 and a rear structure 2. The sub-assemblies
which mainly determine the engineering properties of the vehicle are disposed in
the front part 1. These sub- assemblies are e.g. the engine 14, the transmission
(not shown) and subsidiary units (also not shown) such as the air-conditioning
system, the dynamo, radiator, etc. The front part also contains the cockpit 17
with the control components (not shown).

The front part 1 is boundedl by the body nose 8, i.e. the front end of the
subsequent vehicle, and the A-column 9, which is closed by the frar'rte 10 for the
windscreen 20. The floor group 12 belonging to the front part 1 ends
approximately opposite the top end of the A-column 9 (vertically below it). Trre
front part 1 is a structure which determines the strength and collision behaviour
of the vehicle and on delivery is painted in a uniform colour, not the colour of the
subsequent vehicle, before the units are incorporated in the front part 1. The large
opening in the middle of the semifinished body enables the cockpit 17 to b_e easily
installed beforehand and facilitates insertion of the engine 14 and auxiliary unitsl
into the engine space from above and fitting of the axle, or the complete drive in
the case of a front-engined vehicle, from beneath. After the front part 1 has been

fitted with the required components, it and the rear part 2 are transported to the
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assembly site provided for the final stage.

The rear structure 2 is bounded by the body tail 11 and the roof attachment
to the A-column 9. As Fig. 1 shows, the rear structure 2 can be fitted beforehand
with the interior, the seats 13, the roof canopy (not shown), the side coverings,
the safety-belts (not shown) and the floor carpet. After all the decorative parts
have been fitted in the rear structure 2, it can be completed with the rear doors
l(not shown), the boot lid or the rear flap and then brought to the front part 1 for
the final stage.

The front part 1 and rear part 2 are rigjdly connected by suitable means.
The drawings show simplified fastening places 18 on the roof and 19 on the floor
group 12. The connection can be made by riveting, screwing, welding or sticking.
Suitable methods are familiar to the skilled man.

After the front part 1 and rear part 2 have been fitted together, in the final
stage, the standard-painted front structure 1, now the front part of the vehicle, is
connected to the attached parts, i.e. the mudguard 3, the bonnet 4, the front
doors 5, the bumper 6 and thé radiator grille 7, which form the finish and are
painted in parallel with the rear structure and are delivered in the same colour as
the vehicle. The connection as before can be by riveting, screwing or sticking.
Parts of the vehicle not covered by attached parts and still visi-ble in the _uniform
basic paint, particularly inside the vehicle_, can be concealed by soft cover parts.

‘Either the wheels 16 are fitted last on to the finished vehicle or they are
attached during assembly of the two main body parts. Of course the véhicle must’

be completed by other components such as fuel and brake lines and electric
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connections and the like.
| Fig. 4 shows a modification of the front structure 1 and rear structure 2.

The frame 10 of the windscreen 20 and conseqguently the A-column 9 is associated
with the rear structure 2. The front structure 1 therefore ends at the bottom end
9a of the A-column 9. The front structure 1 and rear structure 2 are subsequently
connected via the aforementioned end 9a and the A- column 9. This embodiment
has the advantage that the variability of the body is increased without affecting the
front structure 1. |

In another embodiment (not shown) the floor group 12 can be associated
completely with the front structure 1. If however the rear structure 2 needs to be
provided with a floor plate and the floor group 12 forms only one running-gear
frame, the advantages of the invention can also be obtained in the case of vehicles
with a front engine and rear drive. |

As Fig. b shows, in streamlined vehicles the A-column 9 is completely
covered by the frame of the front door 5 and the windscreen 20 which is stuck in
flush. The bonnet 4, which extends far beyond the bottom end of tﬁe windscreen

20, covers the bottom region of the window-frame.
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CLAIMS

1.

: * [ L L} s *

A method of manufacturing a vehicle, wherein

the semifinished body is pre-assembled in two main parts (front
structure (1), rear structure (2)),

the main body parts (front structure (1), rear structure (2)) are
independently equipped with the associated components and

the main body parts (front structure (1), rear structure (2)) are
brought together and rigidly connected after being substantially
completed, wherein

the engineering combonents (engine, transmission, subsidiary units
and the like) are incorporated in one main body part (front structure
(1)) and

the mainly decorative components (seats, coverings, carpet and the

like) are incorporated in the other main body part (rear structure (2)),

characterised in that

the parting line between the two main body parts {front structure (1),
rear structure (2)) extends at the level of the A-column (9), the upper
connecting place being provided on the frame (10} of the windscreen
(18) and the lower connection being provided between the A- column
and the B-column, |

before assembly, the main body part comprising the engineering
components {front structure (1)} is lacquered in a standard colour and-

the other main body part (rear structure (2)) is lacquered in the
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required final colour, the standard colour of the main body part not
being subsequently lacquered over, and
- after the main bod\) parts {front structure (1}, rear structure (2)) have
been connected together the finished parts lacquered in the final
colour, namely the mudguard (3), the engine bonnet (4), the doors (5)
and other outer covering parts (bumper (6), radiator grille (7) and the
Iike) are secured to one main body part (front structure (1)).
A method according to claim 1, characterised in that the connection
between the main body parts (front structure (1), rear structure (2)) is
provided in the floor group (12) at the level of the upper end of the
A-column (9).
A. method according to claim 2, characterised in that the frame (10)
provided on the front structure (1) is connected to the rear s'tructure (2).
A method according to claim 2, characterised in that the frame (10)
provided on the rear structure (2) is connected to the front structure (1).
A method according to one or more of the preceding claims, characterised
in that the front structure (1) and rear structure (2) are connected by rivets,
screwing, welding or sticking.
A method according to any' one of the preceding claims, characte_rised in
that the components painted in the colour of the vehicle and for fastening
to one main part (front structure (1).) are painted together with the
associated other main body part (rear structure (2)).

A semifinished body for use in the production of a motor vehicle, comprising



GEMENIn&IEET A met hod | one of the
characterisedliph that the mm wmumwgd in the
clesanfl k fasiening to one L s nt structure
109%???&‘?“ \_/\ng'?tréh_ he ‘associ ated ot her main body part (rear

screw ng, weldi
precedi ng cl ai
colour of the v
(1)) -are painte
structure (2)).|7. hpd body for use in the nethod _according to
any one of clai 1 to 6, charactgrised b’y13‘front structurep@UD%ﬁ?/Q"a@éT
structure (2), wth the front structure (1) being bounded by the body nose
(8) and the frame (10), the w ndscreen (18), the A-colum (9) and the rear
structure (2) being

a front structure (1) and a rear structure (2) as separate units, the front

structure (1) mainly comprising the engineering components (engines,
transmission, subsidiary units and the like) and the rear structure (2) mainly
comprising the decorative components (seats, covering, carpets and the
like), characterised.in that the front structure (1) is bounded by the body
nose (8) and the frame (10) of the windscreen (18) on the A-column (9) and
the rear structure (2} is bounded by the body tail (11) and the roof
attachment (15) to the A-column (9), and the rear structure (2) has the
prescribed final lacquering and the front structure (1) has a different
lacquering, not intended for alteration.

8. A semifinished body for use in the production of a motor vehicle, comprising
a front structure (1) and a rear structure (2) as separate units, the front’
structure (1) mainly comprising the engineering compone-nts (engines,
transmission, subsidiary units and the like) and the rear structure (2) mainly
comprising the decorative components (seats, covering, carpets and the
like), characterised in that the front structure ( 1) is bounded by the body
nose (8) and the lower attachment (9a) of the A-column (9) and the rear
structure (2) is bounded by the body tail (11} and the frame (10) of the
windscreen (18) on the A-column (9), and the rear structure {(2) has the
prescribed final lacquering and the front structure (1) has a different-
lacquering, not intended for alteration.

9. A semifinished body according fo claim 7 or claim 8, characterised in that -

the front structure (1) includes the complete floor group (12).
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ABSTRACT

The invention describes segmented production of motor vehicles, especially

mass-produced front-engined vehicles, in two main body parts joined by a suitable

-production technique. To this end the semifinished body is pre-assembled in the

form of two main body parts (front structure (1), rear structure (2)), the main parts

(front structure (1), rear structure (2)) are independently equipped with the

associated components, the mainly engineering components (engine, transmission,

subsidiary units and the like) being installed in one main body part (front structure

(1)) and the mainly decorative components (seats, coverings, carpet and the like)

being installed in the other main part (rear structure (2)) and after the main body

parts (front structure (1), rear structure (2)) have been at least substantially

completed, they are brought together and rlgldly joined.

The main driving and operating engineering parts are concentrated in the

front structure (1), whereas the rear structure (2) contains the remaining body and

attachment parts in the end finish. The segmentation occurs near the middle of the

body. Existing assembly tools can be used. No far-reaching alterations need be

made in the vehicle styling and the segments can be joined by existing methods.

After the front structure {1) and the rear structure (2) have been joined, the

parts painted in the colour of the vehicle and forming the end finish of the front

part, e.

g. the mudguard (3), the bonnet (4), the front doors (5), the bumper (6) and

the radiator grille (7) are attached.

Figures 1 and 2.

Re/he
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