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¢« Mutomnbile Moty Planite
4.1 FPresent Situation
4.2 Besic Principles
4.)  Cocperation Among Medy Beowufec tures

§. Conciunion

The chapter, "Effective Body Building” deele with ol) sein
fectore inriuosw;ng eronomic design end ?rgéthian, Indivi-
Gual fectors sre snalysed {n the reapective paragrephs of
this chapter.

The chapter, “"Body Preduction® discusses sll the technicesl
tredes which are needed for tie pr-duction of a.l-setel
bodies made f asheet ateel. For each trade the msin techno-
logicel stejs, necessery toola, devicea and mac'.ines sre
specified, and the fundementals of scries an® mass pro-
duction is Aeacriber,.

The chapter, "Automobile Body Plants" involves a brief sne-
lyeis of the present position of body plants in the pro-
duction of automobilea, their arrangement and ressons for
geographic location. Finally, some examples of relations
eamong dispersed body plants of several European automobile
factories are given.

2dendk K e jval

Director, Body Building Dept.
Automobile ¥orks
Mladéd Boleslnv
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"¥or o plant to becons & suocessivl car moker, 1t ie putflolent
to fulfil cimple conditlons
-~ first of rL1, to have 3 highly prosperoue ocrganization with
peoplo end aruipnent for making thz cars,
. seoondly, to hava & oar teing worth vhilc pradusing,
- and third, « further btig organization for eala end maintopance.
ag & Lody rvepresents a gubeteatial part of the cer se a vhols, tho
ounie cun be cpplied in tuil for §t.
Tn nakingy decluion vhat type of & curx gad body esheulit ha matac,

this, 07 0OUrco, tun be dotermined efser a thorcugh study of eiml-

iar Torcign devlgns, awerketo and own productional rocseibiilclies .

. 1. the iequirsd siza, design and Tunctionel rcouviremento;

8. the number of Lodies madoe /ord itu sorisn/ ond coeils 7or la-
bour, materisl and running;
2. the totcl cooate sncluding nrovorylons cf new irstallation 48w
precivtions, tools una jlgs for oni rospeotive body.
Another importent cordivion for naiataining the oxpeccted costa
under good working conditionna, it is necizsary o keep unaer re-
viow tha first conception designs, Aftor comparing andé ovatuating

gceveral variants, the besat comprowizing solution is chosen.

I. [Effectivc Body Bullding
A DLody, ad an integrel part oY & car,'underwént a romarcable
davelopront aad in its history, several stegos of dovelopment can
be noticed !
1. body is as a coach
3. compozitive body - wood and metal shoet
3. 8ll-nmatal body
4, chassis-less body

6. body made of plastics, nodorn oompotitive,uatorinlh
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Zesign
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o
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Frow ihe vary asart of preduction, bedies sBeuld =acd h.
world standari n4 ba salenalle an the se et for asv-en! sa2uve
but, of coui g, with slight sedifications @hirk e anfl S,
are anked {1, For inte reaser, reristina maAerals ey sherenis
rhauld alwnys e turen inte gensidaratian during its relpge

As for care and hadlea, 11 1r narcomary t» Sloti: mish e
no-oalled “ahaad-of-1 mo ami temparary valuse®.

*neet ¢t ead-of-time valyee [aclads |
- ralisbili.ty ant afely,
~  ocomfort, that is, i-ate, space for Jatiing in and owd. *volbi

1ity, weniher proteotion and outfis,
- seoacic Y min ard muiatensnce,

- puffictent 11 fo time.

1t {c chiafly iie shupe, ftyle, and, Yo 8 eoriain sriomt,
material wnier muet bs sdded %o thegse valuee. Th2 shess.afasiase
vnlueg 0w La a ~11ad for oach bLody and period, And can D6 APBFe-
rinted ufisr & vertain tina of run only. The temporary v-1lies,
especially, rhapa and ntyle have a great ‘nfluence on iat roduding
& naw type and together with colour, they wvury often oust Ahe
ahead--of=tine vaiuss.

First ot ul), the donign deiormines the tutldiig aystem
/ohaesip or chaesie-1ve3 body / the naterial veed / stesl-ghante,
lignt alloy sheats or plactio pun~ls/, hody elze and, acording
to the vehiole omtogory, itno oulfit ineids.

The denign iteelf resulte in oclosen teohnology whioh together
with the number of carg produced, fixes the diiznct labour and the
number of complicated toolu, Jige, machineary and ite proporitos
on body productinsn cost. With rcspec® *c the olients demand ane

competition, each type is baing made on the basis of ita lavout

/two-door or four-door, saloon/ snd further derived modificaviens
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wooden framework with wooden panels. Frameworcks were gluod by

seans of saoking, heavily cemonted, dry ourface was ground and

varnishad with a brueh.

¥ith the development of productiocn and eheet processing, a

composite bndy with & wooden metal-clad framesork was developpoed.
Thin seoond davolopmont etayge was spplied for a long time until
the amount »’ wooden parte was considorucly reduced to the sim-
pleet inoide panols to which the upholetering was faetened. Gomf
posite and Yeyman bndies wero mado, at the sare time, of wondon
frameworks covared with the artificiel leather, furtheruore the
svetom DKY, vhoroe the wooden fremework was covered with formed
plyvond and then with artificial loather.

By eliminating completely tho wocd, all-meial hndies came
{nto Leing and thie meant the third cevelopment otnga. All-motal
bodtes hud tire frarework firstly from metal profiles and metal
shoet cutside panele /Patent Arquin:/. These profiles were gra-
dually replaced Ly metal sheet inside panels and, finally, the
present stage of sboll structuro has been achiaved,

Along with tho all-metal body iests, light metal castings
/¥iscaya, Oregoire/ and alluminium alloy panels were teated for
f%e carrying elements /DYNA, Panhard/.

The offorts in reducing tho car weight dbrought the designers
of small and latear even of modium care to the idea of removing
the frame and ohassia unite are mounted on & modified all-metal .
ohassis-lons body. By this the Lody has reached the fourth de-
velopmant etase.

The introduction of plastios, which are deing used for bo-
d1ee, not only for the inater outfis but also for panols and

Ister even far fEmeworks, 6tarts another periud of {te develop-

asat stage. One of \his Srend is characterised by chaseis-lese
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body from steel eheets and plaatio outside panels, giving rius
to & mogarn cempozite body /Trantent/, the sscond trond, Ly
chaegs!s uady made -xclusivolvy from plastics vith metol uiiffen-
ers. Tha third vi>.J will procecd to chassie-lose tody Frow

plastice /A¥GeFever « ¥/,

The Number of Pioduced Tynes and berieg

Bodles are made tn difforent quantities and the number of
pleaces corresponding o different sevios, i¢ quoted in thisg
tahle. They are mala once o1 all series or repcatidly In dif--

ferant time intervals continuaily.
Tablo 1IX o e

Number ot bodias

Produotion Plant copnoity
pex day pPer yesr
1. pilcce < 1 2 35001
, gnmall plant
8. s8mall lot producticn 100 > 85000
3. serial production < 200 > 7000 mediun piank
4. large-serial prod., - 1500 > 375000 ] concern
B eve tually
5., mass production < 1500 _} geveral plany.

According to the saerial production, it is necestary to
ohoose the lavel and stage of technology, as well ap the number
of comvlicated tonls, jigs ond machines. The serisl production
tozather with technology speciry the propertion of cosis 10r
the aquipmrnt of prouuction for one body. Those factors oan be
maintained only, in case of o perfact evaluation of the rype
11fe time and itu modificatione, The higheot carial poaductioy
oan be rcached, i{f only one typo of body ie cade and thie var.-s

according t> the prop-rtion of hasio type, ite modific. lons and
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correspondence in parts.
The higheoct serial production is in case of grids, front

mudguards and bonnet, and is, of ocourse, lower with other units.

The particular modification ratio is apnroximately as followe ¢

four-door body 50 ¢
two-door body 30 ¢
station waggon

10 4
delivery van
coupé 10 ¢

On the other hand, it is necessary to choose such a serinl pro-
duotion which takes into account the optimum flow of production
lines and eguipment in order to nmake maxlmun use of i1t. There

must be olso a certain reserve in case of sale fluctuations.

Pressing Shop |

It mecots the parameters of heaﬁy-body presses, the optimum
flow of which reaches 1,3 mil. of strokes in two shifts and
75 4 utilization per year. For large-serial production, only

oo-lines for several parts can be taken into account.

Welding Shop

The high timing of welding machines is reduced by fecding
and removing of units. The smaller is the proportion of manual
work, the higher is the flow and timing. On the average, the
mechanized lines for smaller units resh an output of 300 pieces
per hour, the larger units and the whole frameworks average

50-60 pieces per hour.

Paint Shop
The installation flow is given by the technolozical faci-

lities of applying outside surface coatings which can be mecha=

nized and for tia inside surface, it is necessary to ucse hand
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cnr factories make tharefore two or sore typea At the ane

‘{me and during the change-over. 1t inoressas thes preductlos

type oxia.iny. For this remcon, “he inetal'ation ckat ¥ ‘ay

raerticular tvuet ia chosan higher, on ihat, i@ ceor ¢! v@

type nodificition may he pooelible to meko k lArger ma. or of

araothor type and to keep production foing rithout -ccuocing th~
number of lulour.

Bome by w1 factories have for cach tvps n epec..l Boudy
ghop ana tie type actlicction aoes not iaterfare with “' 2
whoi¢ plsnt beczuse the other body alinpes oun Incresue thele
production, but the body shop in gquention muct stop ite pro-
duciion.,

The type modification doese not affect all the body choPs
in {he same¢ manner !

1. In the pressing shop, only ioole will be reynlaceod, perhape
sevoral preasses will be rezoved o= supplied.

3. In the welcing shep, the whole equ:paen: must bo replaoed
only, if it ie not o ueo grids.

3, In the pa’int shop, if ine now budy dificrs orly alightly in
the size and, if the neow comple.ely Jifferent toohinology Lo
not appliced, no changee take plaoce.

4. 1In uphc)otery shon, the jigy for high-fraquency reldivg are
repiaced, body nseombly 1line romains vichonged.

8, In assembly shop and department nothing 1s changod 1T »
bigger car is not considered.

8. In galveniziung shop, the autonma.ic griding machinee muet he
replaced, metal-plating unite nay be uead without changes,

{f the shape and size of new parts covrespond to thelr pares

meterc.
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The average 14fe tire, poinied onl aus A normsl ono, 16 & - B

owrs, in case, o’ an Europlan bely. 1t fa worth vhile uotice

tng the® & lon;+r life ti=0 cun bo aahievod, {o. instands,

voikerw o hat been made for 33 ysare, Reneult 4 CV was wirde

10 yrars and Citroon 11 CV 20 ycars. ' ;
Apary from the troreased 1iv timo of carinin oars affecte

od chielly by the hody otendard, ‘% is rlac the pnysical 1ifo

t'~ec of the inntuitition end tocld, vepacially preesing onse,
nlay.nz en impartany ole. If the ool 1ife % 09 tu eherior
(Rt tha erypaciad 117e tima of ar oype, it 1L nocessurr o
cnnatder varafuliy, 27 1t Le maryh whils puiying @
1 te ake A gecand Inol, which {u notl Jone cny wore im the
2083 proluction,
A. %o cerrv aut larger medificatiorno w'th Jha axisting sype
and =ak> uar tonls Jor i,
3. tu susnond Che old typo production DY introcucing L QoW
pletely s one cud nll now focls.
Theoe next: o hard in hand witih the wodifications required
5y sale.
Bethod of Technalogy
fho 'ody fesign dctcrmines, as tie firet condition, the ine
tcloacy and the nuster of particular ossponents and its comno-
eition in ants and units, out 1t is auluo rhiefly the technclogy
which dote.minet (te metul sheet components. If the body cob -
siste o7 a large number of ssall-size preen’' gs, the precsing
preccens is eimplified but, on the contrary, {t inoronses the ’
work and tha to.ul metul shest consumption. Net to this, &
greatar nunbar of pressings requice loonger welds, very often
on Rot eneily acceasible snd visible spote. Thie, of course,
affocts furtner mors the eu.fmocs treatment. Luirve pressings,
ehioh are not tos mmYy, are always more complicated and diffi.

oult to be preseed, On tio othar hand, sccurate door, window
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Tablo III
Matoriais for body shop vocanology "
Techmolozy for | A B 0
1. wood o - - -
3., atedl shoek , .7 o .,' ;.
3. Bptael glraers - . - - f.
4. 1ignt metal sheots o e e ’
8, 1iirnt uwetal ¢iyder e L
6. 1irht motal cueilngs h S - ;A-
7. glasn«rcinfcrced vlasties o 7 ) u;
8. duvoplactica Cw o ‘. :
9 ' pl&&tl‘}ﬁ i\?’C A “ - ' ’ . o
10. surToec vinish ot wood o - -
11. surfacc treatnent of ehoeote . "
pud glrders Y AR 4 7
14, gurfaco finish of plastios - Vs '~J
13. unholaotes” / ] 3
14. assonbly 7 /' /. 
The toial nunbder of tecbnologiO&ll ' 4 ¢ 5

methoda

£t ihe seme tine, cach materlal nase ito kinda ond forme ¢
metol sh-ets are euppliaed ir sheats, coile end strips, gixdore
33 rois, textile in rolls, cotton in battings or bands eto.
Technolagy must 1150 e g1l theise conditiono inte eccount.

Fnch techrinlepy har its modificatione for differently moe
ture end Javeloned production snd 1is eccnnonicael orly for & oér-
toin nurter of series.

The ».in meihodn in body waking are |
1. notual matorisl vrocessing i profiling /cheed pressing/,

cirdier bending, toxtile chenring.
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metal en-ct avaoer Ing by forain,
proculna o ooy oy Tully roersatired Lo vt gost.
musboy 97 100L3

Joining ~olel andb puris ¢

weld.ny .. @8, oy =7 .8 of higaly ofi ot at vold ve 2ad

mulsdole o .o weldlo, mact i,

welding on _ines oo pael of roghenicel walds g and vl
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4. metal plating curface treatment
~ mechanized grinding, by moans of automntiv grinding eme
chinoe
- metal vliting in sautomatio wachines
B, uphcietory .
w  voaxtile cutlting in automatis liac proceas
»  Digh Treovency weldlng in zmurirally or fully seohanised
lngy
- niiteh?ng ty multi-aandlio machings
- Jointap Ly waune ol c¢iipo, cementing
8, bvoay assuully o
~ mwechanicetl scremdriveres &nd runners

~ c¢nlexly manuil creambly of alreudy made units

“ csmonting

Lebourioguunesnsg

Labouriousncse resulte in dceign ceomplexity, matoriel used
and the number of geries. Ae for production cost, the tody s
nov & declsive fsctor, it is 3 « B 4. Much gzrester influence
haa the material, 1ts proportion en production cost makes 60 §,

Labouriouancis chows tha neccosary numbor of uorkere depepde
ing, of courwe, ¢ the ranga of coomeration. ‘

By onlarging the cooporation, it is possidle to incrsase
the outout volume in the parent nlant. .

The lebouriousnese retfo of & chassis-lesgs body and chaassis
one makas atout 3 { L in *hich the bodvy includos the whale o
ugsombly, 1ts tenting and asending off.

The labouricusiness ratis of o chedsoie body to & .-aniie

makes al-wut 1.4 ¢ 1,

Cn the severage, the particular taohrulc.cu0al mathods of a



%ﬁsgw 3 e
; Y
Fe o 1}
E“%ﬁ#ﬁfm%?‘ =T
ri;ﬁ,;%?ﬁ?;%fg ad [y le o
ot ol abhes, s, L

iotrie,
PuY A - Ciatay
seratagas -

PanF B4 oenlly g

unibe, o1l g,

¢the: .o

T

b sve o we o

. ] waEy &
™e o772
s by eﬁmﬁ;é

& £5 iwﬁ

e

Lavivn Lh & imeo

TR AW ira aegye

B e

¥

Bod: jerg Mg aa A %

i

carkae poywger o
L S
wakpFre ey e T

R G T L R T

by Sho followine tutic. s 3

Leel gn

Rodifi.stieng

Lieo

TEAEAP Yedp

B et Lope mady

‘AUt duut olesed Yoy
Claeed Loy }

s 4 by

e ¥
€y
ELE Lo $eoy R
#tag)

Vit meiain i
plestiog
gaenll

f‘géﬂggizﬁ

i*g

5

of @ Fhasieelian Bedy, Cur g au

SF W Loy

TR YR e R o,




WL L, 1
Yaglioh
?’ﬁﬁ@ 14
vt P8 ). ecarderd m{
B, 2 Tak 0
™ sontlend 17120 S0 net take W awmbeg of worles Inte
wooeulte 80l are puro v ¢ Leheboel Lhucx B etesledl gy sal B
amtiing ognty -0 thaast sl pPad At T tudte s of thia

sagtee matey far 551 3d WP 22t . La 4.8 098

LR g ié? erget igh %&g&‘
wmatl s tue roduat o8 i)

cefted PEL NI LoN

Taege Aeysas wPefuet LN

288

nEa s preiasiion *
Vhewe 1isdionc £re @) rfeun? fur \he plaetie Booled Leotwee
(Bey mEe sams i uned 0 Computenis anl cauplioated waitng

fmr plode vistastiun P
*or vaal] wecios arodue o in
fay tapge onr st proeden i Lp L

Frefuttion Yreenizasioen

A vady iv an laports b part of o oAt aAd fas thio vehess,
1tc productionr snd npedu tinu orpmalantiep miat Be om Pv v
Level a0 1 oAt of & ¢ a08te. Vh pranustise 13 Aeeerisd
WBLLo 0acfanvandd 1o L woder de2.40 v aredueliaf areniltle
then : prohattanal bruck Bed secninery far all epernilens,
required for the cemuloin PATES BRRLIAg, 00" of unite of, to .
cagtatn * tent, of bLady sofi, L.o. airfu~e fin.ch, ¥erbhlnes
and [Aetslintion Are 67 anged In auch & wa; S MEAY the nalde
rin) and productiion flaw should bts the shartost ard handling
1t tim %s tta peatdent r RORTE. ' *he Bedd) xeiing aifivrs
Subatentiaily fras thr chassle ocenud: ° ¢ piadistien.

§§!§§ Enme Y, i 1§¥ i ti‘f [ A ‘i |- e | ’El:‘f, %a&&;% [£8 . :*-@f ifi’i!i’ f‘*f@‘;




PR PP
S

cmgo Yy
Ayt img, wur.,
Ber iy b cmt o oo o
the @ »f 1o
vy wo i
catmierl e o

> T 7;g,
steattas. "ie
dgrt . wmY atte
sppiet Jeuetie B

e I TR I

et habiL. g
ol L E
wel Yatr s

8 ibe Gt s

fearine uifte o ts

1+ meyoal,

nlrendy mountat g om?

B, %4 frucewmsrr T, =

R¥ER #E oy, TR ay

,,,,,

SEH vty

1

I R

SR B e

e
&

2L (3R ey

: 3 e T

B sa iRt sBar gt

o § g

Foga w0
.*%%s rREIREL -
N

artal am’

i fii‘“*?‘

Aty o8 gRt topmoaitaty fege o

“x % e san® satering

s,

e kg s

Bl
-

SR

e ea®t Gady sRlece o O ovoaada il



ID/%G.13,/18
Euglich
Page 30

S. e%6rl heet franswork 2nd plautiio panals puse Yi cat nepse

.
yately and then the pancle are mcunvoeu on he fronework
ana lurtha> overaitfone ares made togcithar /Ywabent/, .
4. tho fiene perd, e frond munagcade, Yeorant and ity {vont
ava pade cenATA ALY Tvon thy actual koY 101 tha fing)l Agw
cewbly. Thiv oethat ta Mlefiy avnlied fn ve JEA,
It 73 tae Pody botiding ahich actarnin e luv {1i £l car acsembly
pathodd | v ss vt Al A aRFaEiC- 0 000y Y B ~ abin.
Predaciton
At vecent th altenntad atoel vouy 0 widely used ané the
produniion ethade Gt sell' as mied . wry, ‘Yor 150 larre series
profuct’ v, &P &t (ke tep leved,
Press. .-
hia snees prosain.c are the haric franmork parts, asking
Tor acvegee , poofeo o cutTarr w1ty wnd etonawienl predusiton,
4

Ssa.l an' sedlua i, bodlen Bave DX - 40D ae.al parta. Fenrly
8% . 180 ~ s parte avs preess! four Lhe chasels 1o Vae boAy
preseing shap.

AR upe PEANY Pre-raquieite fur good pressinges 1s tnhe A\ A
guality cotd-rolled azdt desp-drawn suret, prefucrl in oxyges
comveria-s Yy vadesn uetelu-gioal procesve: frew the heat paw
waterigls It mat sceve gutfictany stpeasty !
o withetand large defarsasien en 'a Do woria®™le enough / ¢
te nale . see Geformation prasible. The onlef chamioal prepese
Siee of aheos fros killed ang rimpod ates) are |

yield paint #17 « 30 iv b
yicld patst te otrenpgsh lluls rettlp « 0,00 %o 0,00
I8 18 Bolng sunrilied Ln set:) shestis, celle and specisl dinen
Stong. T Uall v shevtle cetleo LS/ Bed LY B/ i Db

pras precsleyg stops. The sotl wolght goss upts 18 tens, eith
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va1, 110 owa mechenien for the pravsing remcval, centorins step, .

1t3 own wasie conveyeort from teol center to tha nide, culving
togl for wante. chutes for wante and especially arranged g-ip
for procuoing w2mevzl. Thase toole are nade cf Y4, 02 or Yo alle
cyed grey owat lron. Its minimuw 1ife tloco le about 0,56 iril.
piceces sc thet e noi necez-ary to produce Juniicatos teing
cofetly and aei 3lways the same wifh vho original <ool.

Tha ovifit. L.c. itho nviber of *oole Jur ouc conponont, ic
for lorge surdias production 2 upte 4,5 on the avrcrvase. Toolr
ars vary costiy ecpeciadldy For large prescinge and reprosent a

considerndle mncunt in productlon cehroilisning, .

~
i

Kachinec

In tko preecing shop, metal cheots are veing vrocensead by
vable ahoars; by eccent.lc and doubls gtand precees. The noad
widely used muchinee ara thae preszen with an lopezi furco Troon
315 Mp upte 1.509 Mn, ths tacle size goes upte 2.CCO x 2.500 ma.
The vropoviion of preeses with tingle rammiag acticn to coublo
vanming ones 18 '

/ 5upto 8/ & 1
At present, chiefly powver presses are baing used in.body Presse
ing shops. Presreu wiih doulble ramming uwotion have dcublc spacd,
changzable during stroke oo as not to oxceed the oncet forming
speed. /18/min /.

Tha number of strokes made uce of, deponds'on the type and
prees olze and i6.8 %o <0 per minute. In cere of two chifts, its
output ie about 1,4 to 3.4 milliune of stores par year when uti-
ized to 75 %. This efficient flow in the series production isa
enabled ty mechanical devices ! ¢lip teeders, strippers, turnover
devices and preesing feedaers interoperation conveycro.

Heavy tool oxchange /upto 50 tons/ can be simplied and shorte
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Fug Yok

Pago <3

enod by a sneetn’ fecdire devico /a novelle coprt o . 19 STSTERY PR
able platforr/  nd withdrewing m™oon toblen with medl.onien .
chucited 1091w, Aruther acecirsory to ordianry prs . .ee pre t.
s8ingle~operntton provoer for snasier cortenante, { <. 0 4L
ocaps, pivoted ermy elc,

Mutortul and rrecetne: Luve to puse the presets | onran an
the followin,: srmione ! The material foom the -1 41, 417 ¢
otored after lavins peceed “ae input inere~tion. T oo hepa, 1
i8 band'ed eithor  ‘recily to the pressing oche At te oir ot
ing ehop ard then 1o the prossing shop., Finicl =4 GTRBBLANG PO
being checksd a.d s'ared iv intermedlate stores <. om wh o b
are neut to the weldiny shop.

Kounl pheet: are bpeing cut Uv meens of table cleers, (ol
in dividing or sicaring lines. Theso dividing Y4n3e shea: tho
coilse to oiz~,, but ‘he shearing lines mave air ctiv the cov oot
shape of 2 cuts. Tie cannclty of thegy sbe riug lane Sonfee.
ing of a decoiler, eiralghtoning wachunn, contr. 11ing ooy, fee-
dLr and press, daponde on thoe cutting lengih ano ooy forrs 10 ¢
60 stroken ver minute

Huge bedy presses ere groupod (n nressing Yinsa U whieh « o,
oan press even suvarel different parte {or lar-ge eeriv. praod.
tion. These urc the wo-called prescii« lines w'tih &, catput £
880C i» 20.070 pleces. These iince conslet of 3 t~ 2 proeieg b,
ed most'v by & press with double ramming aciler. "heoe lirns &
partially or fully mechanizod with an outnut of lar; e presainc
from 35 tc £00 pleces por hour /roofe, sider, flocre/, with n
dium size pressines 420 ro 700 piecer ner hour. A presae v, tb
are alrecady in existence lines, consisting of preceecs with g..

romming action with an ovtput reachin; 920 pieces per hour

Heavy pressee are beinyg built for grates over the enpty s;p
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or channels. This empty space contains waste oonvayors felling
into them by means of chutes from preca~s. Tho waste is uyuuezed
into frgote weipghing upto 130 teo 300 kg. Pressee are coatinually
or intarmitenily operated.

Pressing toolo are nut aeide behind the praceing lireas or
in a cpecial room. There is always & maintenance man in the
preecing shop.

Handling is taken oare of by oranes /pressing tcols, maine
tenunce aud prsus repairs /carta/ matarial, preesings, tools/
and convayorc/waste and pressinge/.

The prescinge aro being checked and stocked at the end of
preseing linca and finelly stocked in intermediate stores /some=
timee oven in five layers/. In some plants, prersingo are handled
by meana of overhead chain conveyors, hung freely or in pallets.
This conveyor may serve also as &n intermedictie stnre. /Flut-lirae
fiore, "olkswagen-Wolfsburg/. From now on, there is a tendency of
storing pressings in pallete in special intermzediate stores pro-
vided with stacking crancs ,/Preceed steel/.

Pressing shop layout.

Modern pressing sheps huve a along side bay to which there
are erccted chort transversal ones. In the alongoide G§ there
is a store and sheet cutting shop, i.e. the store and tool maine
tonance. In the transversal bays, there are presees and precaing
lines. The intermediate store of pressings is in one of the next
alongside bay.

Body &sscmbly

A body is graduully assembled from particular poessings in
a welding shop and hammer shop. It ie the layout of the welding
ohop which considerebly affecte the body welding. A chassip-1lass

all-motul body consiots of the framework itself and the grute
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conoleting of further umits : fleor, seat bottoms, oroaa mall

partition, mideg, formine the door frames with preclae holes

fAr them, or with the roar wheadl covera, roofo with front nad

cear ~lador frameaw. crous walle vwith platforms uncer the win-

dows and frort wheel +aady for mountine the weldlag sce  Hemov-
slle covers parts ace mountad o tho fraxowork { Yront and raar
mudouarde, “ronte and varts whieh ars aunneced 4o bo scoened

/dcort anc. tonnetos .

"he antuod of techinoloyy follows it presuing meiovial Jitae),
11cht retals/ aad rogquiremente for jointe. Tha fpllowing methods
aro taing uoed ¢
. /8crewing / tilting/ for romovalle paris.

S. /Folding for outeide ard inside door and bonnet panols
/permanent Jointa/

5. /Welding for unite, aub/units end the wiole Iramework
/permunert and tight jointo/

4. /Boldesinz / traring/ for levalling emall body surface, un-
ovennasc in the courea of Lody finieh /soldering/. Some of
these joints arn being brazed. .

6. /Comenting for fastening intarmediate stiffoners to the out-
side flat puaeln without rariing on the outside surface
/hardly removehla joints/.

8. /Rivetting for joining light metal alloy panola
/hardly removadble joints/.

The proportion of welding to other joining methods is, measured

in length 2,5 : 1.

Locuting jige
Vetal componente are awsemtled in jlgs. It is a stca) piruc=

ture with contuct curfaces, sndjusted uccording to commonent shape

vith otope and clamps, without damaging ite outer surface and
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onabling a1 saay access tr. 8)l Jointe. These jigs aras fixed, or
rotating, statinnary or novable, jutting out and suszponding. Thay
are ueed in folding, weldingz and rivetting.

Hrchines rnnd ingiallation

Eech toohnolory reculrss spacial machines ond inntallation.
White for s3rowint end bolving, the ordinary spennerz ond high-
~fraquency olaciric or pnevmaiic sorewdrivers ars cufflciont,
for s{nldiw: mucnin2ge or tools in presecss. Boldzring or btraving
i porforasd Yy gus durnars Iu proporly sansusteod Loothe. Forv
‘oomenting veing applied, at preesent, ffor jolnirz wctal parts,
gpecinal machines zrc "eing designed with scceravs cenens dosing
by iets tu properly cleansd spote. For riveting Lo ligs, opecial
riveters .id riveting machinee are being used for lerge etrais
unite.

Telding 18 used to grout extent snd welding machinos are at
Lhigh otsgs of devolomment and outtut. or syrot walding, eiation.
ary welding machines with an output of 169 kXVA sre wesod an’ portw
able speot weldors /tonge/ with sugpendc! transforxess wWiih an
output of E0) kVA. Large geriog productlion maker possible 1+ use
sconomically different types of multispot weldzrs, with a 1ift-
ing or moveble table and interchangeabls head and jigse, or tahle
tape. Nuutcr of spots ie 8C0 with an interval o? ¢ gec. unto 3
minutes. Tight welds are velded by means of seam wclderd. These
are stationary with an outomatic gulde of welded parte to wheel
electrodns ¢r puspended with manual gulde. OSmallsr parts, chief=
1y from thicker sheete, ere welded on proases of an inout of 350
kVA. Frofiisd parts, as for instance, the front window pillars
and door window franes arve buti wolded with flashing.

All resistance welders hove an automatic ccntrol of welding

cvcle and hord operating regime /short timec 5 to 15 periods wnd
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high current from 8 to 35.000 &/. This anables very high welding

speed without emaller dsformation by heat.

Kachinss for urc wolding a{e Tovaving types with an suxiliary
device for ergon~arc weiding /003 or argon/. . ‘
Production layout ‘ ‘ , ) S

fmaller sub-units are welded in groups, larger units and tho
whole f}amework continuelly. Aoéording to thic syatom, pressings
‘are taien {from the intermediats store | omaller parts in pallsts,
Jurger cnos cortinually ia paliets on qartc oi oy moens of en ovore
head conveyor.

In coaee of & large seilos production, iarger unite aﬁd the
ﬁholh framework are welded in lineg, tho conrpoaition Sf which,
equivmsent and specd depend on the technology size and chape of
preasingu ané complicacy of the welded unit. These lines have
_stationary or mobils jigs. BN

Wolding Yine canacitvy dopends, first of 911,.on the suxilia~
*y operstiion time. The line capacity, in case of mobile jigs our
mixed lines fer larger units, averages frocm 30 to 350 pieces per
hour, for framework acsembly and sheqthed bodies from 30 to 70 \
pleces par nour. ' '

Charncteristical festures of welding lines for main uﬁits-lb
a typo of jig, line arrangoment'and feeding svstem of prsssings i
and welded units. Lines are manual, partially or fully mochanized.
Somntimes thaey are combined with more charactericnl features.

A line can be a single or multiple one, ocircular as a table
jgr conveynr, oval a3 an irregular cloeged circuit. These can be
two parallsl branches connected at ends, by meane of cross shift-
ors. Ons 18 an oparating branch and the second reversible or both .

operating cnes. Finally, it can be a direct branch with some fur-

ther auxiliary vertical direct branches or in U or L shaps.

The systems of line feeding are : hand feeding in fixed Jigse,
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rods with revarsible movement grippers, revorsibla rods with a
11f+inz device, mobile jigs on roille /timed or convinuzl feed/,
rotating or t11ting devices with an oaBy scceco multi-spot weld- .

ing tables, gliding vertically for direct feeding. A set of main

units . a grate consists of floors, crous and longiiudinal toams,

whoel ocovers, crosc partitione, aeat ato. o,
)
Grato 1o assombled . Doed by figms
N mmmmemmammmm s - e menran e -

: 1. from qeveral previously ascome Linooln, Fiei 1800, .
t: bled ocub-uaits without running R 13, Vauxhall Viva ' ‘-
N lonzitudinal baame » . '

8. From varticular parts, witbout 01000 KB, BM Corp.
] , longitudinal beams . o /Auctin/
3. 4s in ouse 3, but with longitu- ' g§imos, Peugeot 404,
* diqal beans cver the whole leugtih RO- R I
4. Tho-hody is without the front \ ‘

' ] , Ford Buffalc
. part zrd has @& ghort grate only

5. Instead of & grata, thore 13 plat-
. R 4 OV, COitroen Ami 8
~ form type (rane with floor ) -

Lines are equipped with tongs and multiple spot welders.

- ‘g4des consist of

1. particular smaller pressings,

. 2. one frame pressing and further cmaller components in the '
fpllowing modifications o P ’
Side parts S Used by firme \
1. perticular pressings | a R 4, Anil 8
3. one pilece frumo wfkhout thn'. ’ o
' Simce 1000, § 1000 KB
cantral pillar
3. one nlece frame gith the :‘ '
consar pillar - > Renault Dauphine, R 186
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4. frars witc rear wudquard panel Vaunhuld L

Aleo tongs and muitivio wrot veldore ure Aoolied 4n hese
dineu. oof conslete of weln premcinia /rogt PAnm S, whd Taethe s
gmaller ones /o0y mvd winaow ftilTencra, Anayy ooy, Sroot

and rea> pla~vVerme/ . Tn cgeo At o»oats G0 A L e

] s [

2

raldtien rochine J: ouerd pnd oan auriliery ot ilng place 1oy aul .

wnlog seccdne Qo beforenond. Sove dro, ey L5 wide J g

Vdim o7 Dlaching weldere fou windod nidineg “peg REARITION I
Coors ond coverc wre genarally wsountlod from cuteide und ine
esde pansle, Top parce with windove w.» ~jthee fiin o=¢ vieoe
wlth Lotlur metlal favie. o vrofiled fp caa.
They -2 eecrenmblod
by foidings the autside nanel edioa cve + the flungs 9% wne
by ceunenting, only in caeo nf the cover /not wead vewy reeh
- novl v applied technology.
These liues are mostly direcs =ity tongs .ultiple coot welders
and special felding mactines, rarely cirvinlos or cvel.
Frumevorks are assambled following its parta. In principle,
three bausic methods are sapplied ;
1. 6&ldes nmre Tastanea to tha grate, thon roo?t, wiadown fruuieg
with olotforme aro welded /methods wicoly used/.
8. A boldy is acsenbled from the front and rear part, canier
Tloor and rnof.
3. Firet, the tov part is made, 1.4. side. with roof and window

frares and the whole 1@ mounted on the grare,

Linee cancist of
1. Stationnyy jigs, mobile, for the inrt 01 srate, then the

roof ani window nlatforms /Linceln, Ford Genk, £ 1000 np/.
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2. Makbile tipe, ap in the peint |,

3., Cambipnmt anbitle tia, witd u V10~ Jar grite ta » Lch LnLe
susprnred mot1lc tipa with selded Loty eido are conn -~ted,
/hiwca, Vaunehall .

Pasttally walde frereworks leave Lthe 1insr. T4ldc are “iniphe
Aad . furilier lanes, being elitiler cenarite or conncctod to linep
for alieatrod %Yoly. riniched framevorks nrue ts Yepae /ninte o0ane
veyeris/, s go=~ulled shentbaa body. Tn theeo linez, ¢c hoay
suriocs lovellive it carrand il oy soldering 30 by nisgiica,
G0ore und Covers, covars end MUAQRUGTIT wre mounted Grter final
fintan, oy myng of vidch eome crel! suT/ace Coretehas and de-
foote a1 removed and the body 1o romdy Tor curface finish., Wilde
tng nnen layouv ie always aubjectod to tedy bullding and reducing
annecescary handliny vime. Handling 4c ioth ov caric wiih palleis
and by overheas convaeyora, having an wsdvantage of no., toking wuch
floor Jpnce und can o hardlel in shoriczt wey.

Surface Finich
The firgt taok for body surfuce Yinish is to m8GAre 5ite weache

ering resistance /vorrosion/ and enhance ite osihetical appsare

ance. Prervailing part cf body cowpsnents iu mado of steel c¢heaty,
oomplated b economically paying amount of corrosion resistance
materials, as glavanized sheet avti-corrosive szheet or Light mo-
tal alleyed shect,

Smocoth gurface, simplae shape, advantugeously ended panels
facilitate not only the gurfaces finish, but alao car meintenaroce.
For esurface finlsh, chiely coating conmositions are baing uscd,
the alvantagne of which is high luetre and reeilience. They raguire

dustless atmosphere and higher temperatures for drying.
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Gobaiing o poundy Drying tomperature /Oy/
L R A L L Y W s e e e b e e e
. alkyd molanin 100 upta 140
ecrylote 160 upio laC
8Py e 130 mie Y80
eoluble in water «3) uplo 380

Copper. ntckle and ohrewium metal ceriing. = uecd £or Ormee
mentel acial covating of dbumpoers, dars ead hub cagpe.

3.3.1 Surface finteh by ~ooting sompounds.

The nunbor 7 coating layore spplied er'a- phouphatizing ehowa
48 thy degroee ¢ surface finish. “n large cartor preduciion of

small ard mediuw 8lze bedies, 1t coaeinis moolly cf 3 degrees

tvaatmori,
Tokle IV,
The technologioal sequence io presented in the follcewing table ¢
Operation Thicknese in ! nagroe
I 0001
1. Degreasing - E - | - ,
3.%Phosphatizing 3t 8 E - | - | E
_‘3.§Pr1m1ng l' f
e wotiing 30 { t ascording to the ohoioé
;- wetting with ¥ ; i
. electrophoresis E 30 j |
= 00ld spraying i 3N to 50 i ‘aacgrding to tha oholcq
= hov spraying | S0 to 70 5 ' | f
4. Interlayer /filler{ 5 to 70 f - | !
B[ Top cotowr amat 000 | 0 | !
Totul after grindirglC) to 1€0 3 4

All spote on the bLody do not have the sames degree of surface
finish.
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buspenint ngdies mre degrea ad ann phosphatisnd by acrey-
i and than ttored frte Lhe conting eospound Wy Atppleg o
e porrilblsy ¢ seniree hettar protection of bettan pavrte, i@,
tha or Ltre bady and 18 holiaw protilec. drivtng eront valgrsste,
cont particles and watar poluble contings arn dupost.en by ow-
srent 10 Agual dayere on wll boay sroto, baut for t1lliag the cavie
406, 3t L necAREnRTy 10 uke An auxiilag; eloctrode. Th dlioping
proceur taker mbout tva oy theee wfau-es nnd coLilng: are drving
at temuern'ure of 180 %0 uptn LEC e.

Primers, f1)Yera and top roatling enwnels ard aoniiod Dy Prée=
poure cpruv ,une ‘hand er automatie/ electroatar ically ur by ccate
{ng. Thie ronitng 18 carried out in onecial cir-conditione! spray=
ing tunnelr, hented Lo 32 OC und with rrlative huntlity of 83 K,
The air o' culation is 10 ucto 13 timeas por vinute. The ‘odv in
the tunncl 1o ritrer auapended /for spre'nge . fwerer or {1311eru/
or in a slide /for top comts/. Conting commuuni. erflates~y fap
norral spray:ng is atout €0 ﬁ, for electioatutic »ne nenrly 80 ﬂ.
Rut operating safaty of epraying guns nnd the pouwibvility of
changing shades 1¢ much higher. During the body costing fintieh,
the particular cont lay~rs are dried. Durling the dryiuy ur.coss,
not only the ainple thinner evaporution 0¥ the gonting occompound
or water takap place, but nléo, ut the genn time, the toloidal
and oxvd!:iny mincesn=e durinu vhich the leyer hardentur is com=
pleted. Dryiny fs Ly convection, 1.e. Dy ehare, or by rediation,
{.e. by emistion. Convection driors ure heated by bot alr, hot
gas in the hent axchanger. Radiation driere are equipped with
{nfre-red bulbs or vith dark radiatoero /ceremic usaters/. These
are mostly tunnnl drinre and are very ofton located on the flcor

ubove the pvpraying.tunnels or paint shop,
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Fatut ahopn for bodiee are extreani; couplicatod dovioew. They
euncint of woravip, Soothn, dirodng tan' e od urtore  ¥or re..
Malle ard ~copente anarntion, 0 nge v ravadad waivh “urilbogy
squipmer: © oenoothly aperaiivy Lo eraliing owd ether parip.
jor te v dogtonl yraceecoe 3 oalrecnpditioning cevigeg fer

spray ing too'he wnd paint shep, wa or conaitioning Tu demineres
YUeat v, dpatntng ol rinedng waier g tas coind g Y aothe.
Bpesy e epant Lo oo oan 0 watey whiias wuavlen thavy th ccat!ing
aproy flase m the suprfn22 il S t«nk’?ﬁern fe i velan 31C
prepare 'on and Gleovitutlon ¢f coni.ng conpounds, rroduelise
conipro. levics,

Hand' . n> L ar dniesral part of preduction praﬂesh, ERNO
efelly in cane of odion passing ihrough the tus o7 driers. Mur-
tharrara ryme prsail 0GT0, MUNNErs, ACcaToneang, Yol lov bede and
Plocr and averyhern CONVEYOTrS LUC DLLR( L. ’

ALY ‘s nn 1mnortﬁ;t medium, af ectin: Jirectly the coaving
ousiity enl woe k>, tenlth ané outnus. T4 . U hawe, lhuareore,
constant ‘emperature, huntdivy and pusiiy. Vo 2l for o staaving
bootha ¢¢ “ondliticned Iir. special otalione.

Duvtrz vhe surfece finish, therc i o gres. vater conauptioh
for bodv rinsing, Jor grinding priger3 ard for sine g *n opiey-
tng Loriha. Nomineralizod water, Deing trest-c Bn wan snchangers,
fe usad {.1 tha laest rincing.

Coa’ ing c. mpunds, for saletly rnusovs;vare gtored in a next-

«by builting. Next to ihe store, there 1o gonerally a rentral

preparat .non room, 8&eLUYINE coiatant coaliny oAMUwnd Virnooithy,

4
»

{te everlasting shnde, sufficient supnly Iur “sutinueus spraying
of difforrut rhades wnd differant seqruecncos.

Py ductlop ~ontinl and coaveyor eptsu run, boothe and &lore

opovations ar~ manipulaied from the central continl desk provided
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with synoptic chart with aignaling lighte~and dispatching.

Spray shons

1

Swray ehops have generelly two anin neris ! the firat part
for finr)l priming end vodlzs are rut on overnead aonveyora. In
thae seconrd part, hodies arc conmpleted snid eometimes ut on trucks.
Line =apacity L& conditioned by the 2oeving compounde., lane rye.-

-

pAme An precent coeray sione 1o re wminuter, g0 what. oo 5O

wiaess witodln two ohifve cne iina e sulfizient, Tor larcer agre
7/ -
L7a vrodvotian  the Lices cre o XUICIEsd 0 Biacs Geag Lno., Renoult

- Plinc hue iwo for prining sand thres for top coating crewel and

Vcikcwngen zeven linees. few Vaurxhell spray chops in Zlesmers..Port
plant is designed for 35 vodiec per hour. After oompleting Loothe
and driers, whicnu has beon slready taken into accsuns, 1¢s cutout
will fuureacr v 20 voddes per houx. D04y ingpectinn ia done Tory
enyafully aict anecinl line 0 sometizec insiwlled ror repairol In
‘4he Ford vlunt, entorprise Cont /Balgiwn/, ovzry &uy ons vody iz
oxposed to ihe ofIc. t of superheated ctewm fox e time or 0 hours
in orser to Tind out lhe adheeicn coul sging. Every month one
nody i5 tested in the enli atmosphere for correosiosn vesistance.
It fs diemount "¢ aflfte~ the teat and the ericet of valt vapcurc
on perticular rarvs 1o aoxoemined.

. , -
Hetal coating .
| Pumperc, hub cane, strips and other ornenoental parts made of
oteel sheets are protected ageinst corrosion by means ¢f copper
nickle und chromivm pluting. The docisive fuctor is, here, not
only the combinetion of mentioned metals and coating layer, but
aleo its porosity. The following combinations were cstebliehsd

ae auitable for prevailing pert of climatic cond!tions :

N

- . -
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Table V

Covper f Nickel ; Chromium ' Totul
/' nf ‘ /.oim/ j /. tomf / acn/

bbbl R R N R et ™

cyvanido double . without cracks
3 . o 25 -« ¥ 0,t 47,89 . 50,
oﬂt rcia dzuble

- 25 1,2 - 1,6

FEAT A S e RS r o R e e A G R W S ve o S N W G T .

- dovble or mivrecracks
Lriple L,
' 38 - 40 or 'u‘mﬁo Youn 35 00 -~ 40,10

O,

not
nolizled neimar palancing witliow crecko
3 2a@ layor Yot Lluver 5,6
- 20 E -8
f poliched and or dcutle 3 45,8 ~ 59,6
: doubre 1,8 « 4,8
‘ 25 - 20 i

+ .
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Hetul cozting vochinylogy coneiste of ¢ wnressing curface rrinde
ing, (£ 1t is not yraesesd from plosaeid retal eheet | acturl
motal coretins bripat or semlebright,
evorrtunl Tinal volichiag.
In ¢he large-saries Hioduction,; Land wark {e 1.vited o
the enmalegt extent wnu »and grinding ie roplaced L sutomat .o
machines b«ing designed sven far hiliy coaoliceted componstts
which, of coursoa, wust have a reguicsd technolog:2al ceathol,
Degraasing, rinsing and metal pl.sing baths ifcrm the part
of automitie wachincs enabling ¢ autowatic paes o) parig .o
tank to tank and its so*ion 'n the bath followin: the rrantcre

mined tine gcaeduls.,

Autonatic metwl plating machinaee are being decigned for an

outrut of C.00C m2 of coat2d aurface wirthint 8 hourue. Toey

uce filtration and pumpliug over sclut: n. The current L8 supp-

lied h§~rect1fiere.
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¥leotisity und flow production im wos-kohope is casubd ho
sufliclent astock of painted budies Datweon the peint shop wid
uphnlotery shon. This stock is tarsn 2are of in wlvanes end
contrallced fTrom tha diapatching sevvye. Bodies comiang from tho d
paint chop are avtomatically sorted fule usloruge linee and egniu,
without u nend touch, aeat d further workchens /Auvatin Gtunderd,
Yolvo/. This atoak ic for half a duy <r for one duy. 1.3 300
uptc &0 bodiss.
Upholiitoring
e coated vodics are sent fron the palnt shcyp to the tody
assambiy chop wizh such an eguipment 2o thet they should (il
$t8 maln veen 3 to offer the vagseagarr w safety drive, conforte
ablo stovring end to reducs fatigue curing lons trips. The hody
1 upholatered, glezed, provided wita ecata, aifferent inatrie
moass und machantam. Beate, upholeterivg o inside walle, rcad
‘and floonre aro made in apdoletary ehc), ffom Thgre they are
transported to perticular placcs of egsenblv linec.
Material :
| It {6 a coating and filling materisl /toxtile, octten wool/
cardboard, rubber, gluss, plastica, auxiliary and jolning mater~
fal, fitiings, electric equipment, crnzmentel and functicnal
aoogsocyics, HBome materiaic are further proceseed, othexr aro
brouph’ as ocompleted parts and are rscorbled into uniic and Sube
~units. Textils and plastic matorials ars teing eunoiled in roile,
cardboards in boards. The techiology conforme to material ond
goeri~ns mimbaer. The main operatione arc ! textile and cardboard
outting, petting coats and sowte together, mounting of couts, ‘

packings and electric accessories, gleee, ornamente and tigh te

nosc test.

Pariticular coating parts are out from an ovdinary or plags=-
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tic materiaul, poiyurethane end PV0 foanm dceks. Two ﬁathods

aro used

Rougkly &0 layere of mutarial are out Ssieiher on o leng vablao,
the top laver is chaikad according 4n the forwer and the whols
1ayor is out by hand with elactric chears or evwsy with nend zevg.
2. The ccating narts are belog cur =ith prasses in mechonises
lines.

Fuiting together of coutinge depends also  on 2hs maioarisl
used. Ap ordinary texvile du belng sown, the vlactic ore ig
nigh frequeacy welded, zome more compliceted unite andg Lagh
frequency weldoed are sewn, as for iastance, thethole sent coute
ings. Multi-needio sevwing machines sra used fevan wiith 46 nese
éloe/, ov robusi design witha & stitch not reguiring bottow
¥ _ nhuiztle rovleacing.

High frojuency walding is based on dislectric prodertice
of plastic material ! during thse current Iiew o1 30 upto 40 kHz,
heat is goneruted in the joint, eufficlent enouvgn to join par-

rmanenitly doth perts with 2 waeldling width of 3 um under a ¢on-

stant vpressure of shapod zlectrodes. The device for HF velding

consiats of a generator with en outrut of €5 k7, by menns of
which it 18 possible to weld an area of 130.000 nmd. further-
more of a press with an electroda and i%s mechanrism/ shifting

. table, reversible table, rotating table end withdrawing table/.
Procuction of main units
Door filling. Plastic covers sre Hf welded and ground carde
board is cut under o preas. The cover is cemernted on the wrong
side, clicned or, ot present, Hf welded in cone opneration with

a special jig, by means of which the cover edge 1o folded ovor

the cardboard,

Roof cover, Strips for festening the roof by wire arce are




stitchea ! now,

.,

1y Wy folding and HT welding on

Sows couver, Particuiar paris,

ciinr with

valdag voge

3., tha wnols cover is wewm,
Loy santellyo Tere, 1t dopeads on

.- . . 2 e, pw P T TR L
Sintor Ianring gigezag, foodn plastla

Lo ustal framewvery,

1)

they ure made of plucile rood npd
spoeinl
coenccia? e

fi1ling ciavihic materiul,

and on the pronor stroatching

taniad directa-
cutoratic waohines.,

the

the

;J-
[»]

P e
Taciining ol clact

. :
vakien, S

te . . .
matovial oo G

tud Caglanae

“ 3 ~

ing. of 4ne inside cover. ihis work 1o cpliv inve partial opore
atione vo that the gz:% might Do ceeenbled on the Iine, e
1ine consicts o7 &n apron conveyar anie wlch WhE Gest 1 noye
naily vloced, Apr tho geat Trame in Fived faty srecind tonds,

fagilitnting the corrcet poritlon of the eewt ant vho worhk,

Geends wso pulial by floor conveyorL. YWootiv elips nie balug
vead, in great exsont, for assoubling scets., Clamping teols
eo2 oautonatice
Eody asconbl

Falnied body is wmounted on & trvek 61U ThRS 1Lo0T SCAVEYOT
on the &ssenbly line. Then uoholstery, glase, moate, glecirioce

al cquipmont, fittings and ornamentll waris, orvo wavnteld, buwape
ere and chessie narts later on. Next 1o the main lre, thers

fg o presssembly working nlaecc for inntmiacnt ©ancls, DLENSIM,
01 for the whele Tront part /USA, Citroon Aul /.

The anvlied

cementing end eceembling
menis.

On the lire, the vork is going

glde the body., In gensral, 8avoral

for the game %yne of cars and guas

’
thie enatomere  wish., Thio "nix® is

Yo cverjoad the 1ine or net to mels

techrnological methois arc
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Wayy 16 18 poesible to wohlavs & nors Hounl eaplayment of
pRoples and the T1na 1o not delaynd, Yodarn ventrolting des
viess are Loing onploynd fer the TMix" contiel 1etely /oons
putaen/,

Agsiably Lines are nunplicd i ‘
By pollots Wwought to ihe working place, Mic method ab.tha
most Common ond §s eufriclontly eloktic, |
gorudght supplying Mno ¢

by overkosd convavore,

Asseubly, dinputon and torwarding

According to the dasign, 1% {6 the quastion of Jolaing tho
chassis bocy with the chasuis or the chaselitn1083 body with
the chaesis paris. The car deolgn and the Pod¥ composition
determines the 5aquénéa of noeenbly behind the upnzisvory
ehop. Lpdice &ro cent to the agrenbly lire in dirfereny Btage
of comnletion, following the crganized Producticn

The ébmpletely vzinted ond uvkoletered chagals body with floor
nr tlie Cnueslg-less one.

The completely painted and partianlly uphoictureq tody,
l.é; without the floor veing the Past of the flet franme.

The completely rainted ard uprolstored chasslo or chagolge
~less Lody, but witheut the dnor, covers end rmidguards, veing
palnted and upholatercd ang cening to the assembly line 56pa-
rately {rom the actual body.

Both main paite of the body are brought to the ecusonbly
line on trucks, on hooks or stands of conveyors, being 8yn=
‘chronized in such a way so that the toth main parts are put
on one another. 2 cortuin irregularity is balenced Dy regula-

tlon the epoad of one conveyor from 2 avecial penael.

After Joinir: the noth matn parts, furthsr chasuis Cempo-
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nents as fuel tanke, pipslines, pedsle, oSoering and wheele
are belny mounted on the lipe and thoern the car 2eaves the 1lins,
Frem now on, the firal tasting aud tnopection gose on, bdody
4

wghinere test, steering geumairy, running in on ey linlera

bhoaka test: and headllights adiuatwent. The teolling Lg done on
the Mnc, and, whevs, 1 ls ancdcsary vorv the car to he ab
ctaudetil!, & bpevirl workins nluce 1g cctoblishad, noxt (o
tne Mdne and ohe ecar Lo nsunield on ik,

g

the eowerdly lies leyous foliows Yhe chasen Iechnolegy.

Goize cperations ue¥s for dlviicult vwork over ons s head. The
vorik in lines 16 coatinual end Individual operailons are split
inte srortar scctione in order tc achieve the fuil) utilization
of the vimiag scquence on all working pluces, for instance.
pora peonla wre cornd he wido workiag placs or orsater numbey
of working places 15 insialled io) this onoerztisn on the 1line.

Differen? types are velng wmountsd in different variants
end in irregular cscguence on the cor assamdbly lines as in caes
of body rgsembly /mix/. Oimilarly ac 4n cuase of body assembly,
even here, tha equal line utilizution must be controiled oy
means of computore, as in cace of "mix". The material supply
of lines Lelings to an immortint organizetional roquirements
of line production, espocially in "mix" assembly.

The line working places arc provided with material and cole
ponents ‘1. pallete from the gtore, in pallets in original cop-
tainers directly from manufacturer, dirvect sarplying line being
synchronized vwith conveyors of other assembly lines /chaazis
units/. Ovdera to the working vlaces, where the nececsary muto=
riel is being preparen and which are at the start of lines ow
other stuteyrdc points of production, are gent oy meens ol telex,

pneumatic mail or by other means frow the central dispaiching
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panel. This dispatching canver must have 8 survey 24 siocks
and ite supvlying. Finished carz arc 4ransported on thelr
own exle, by speclal car Jorrics ox by rail 4n enecial two-
-floor wappons. In case of long dlstance ferwirding, cars Ara
gfbased vefore loading.
Body 6Shops
The body production in the {i1rst body ahops was oxposed,
2rom the very begiumning, to au Increceinge vressure of coutrolle
ed and mschanized sorles production. Nut of this ereat nusber
of body shops, only & rev remainah in tea year 19ZC arter the
Second Yorld War. But also thoss wore divectly infivensad by
the car concernes. At the same (ime in this perico, nov hody
shopc. in these car fectories cane 1uto being, and, at present,
}éhey are at a very high orgunizational arnd cechnical level.
So@e of then were taken over by Tumous bedv shevs und, woday,
‘the'firm Buda in che plant Fexd, Fisher -ody in 3SUZ, Puensed
- Bteel and Fisher and Ludiow n BUC and Warwan Chie in Volkee
‘wagan. At present, the lndependent prorucers. as CHauaeson,
.Pinifarina, Rertone, Ghiw, Vignale, Owssl, Zarato and Yichelot-
%1, are also more or less deperdent on lorger or smaller car
factories.
‘ In present Qaya, ve can Gistineuich theso tyvee of body
" ohops
1. 4indevendent body shops, manufacturing prototypes and sne-
‘cial bodies averaging from one woCy ver moatun. &nd, in
case of several sport designz, even 70 vodics par day.
Pinffarina, Bertone, Ghie, Vignele, 0ssl, Zsgoto and Miche=
lotti fall also into this group.
8. independent body shops, manufacturing the moldificetions

for large car fuctories averaging 500 bodiee par day

/tnausson/.
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the cur body shoru maaufusturing ull typec of bvedics for

&)
L4

their own maka, Tor inntacce, Fiet, Slmea at cthor body
choypo.

s. tho car vody sbops, manufacturiug only ons bedy type for
rhair own molte. One of theed rrpronentuirvag Tun be the
Renault vlant with ite body shop in 3illaucourt, ilins
end Sandcuville.

5. 1ho Voov¥ GLope, panufscturing velded fraucwox) units
Loing assomblid ceanlotely 3n wie Ledy £RoOPS of %he type
Hn. C.

6. Assomcly body shops

The bodv ehops of tywe L and B ged %heir basic body parts from

-
+h6o cer body chep thoy are working for. Thess ars routly grids,
frons wudguardc and boraets. Tae body ohopa of type 4. & and 6
sgoperate forether o b certatin axtent. The numuor of serics

fo, particulur tyges of vody shons ie notnioned in tsble Ho. 8.

* T(‘lb:.\ O \’x

&mall crriec proiuction

Type 1 a 5 & 5 '8
- i T
?rototypcs ‘ ‘
i
Piece producilon | _ ‘ ' ! % &
: i

i
S R

Yadaiuws serles production

Large cerles production

——
———

-—

-

lMeos series production

‘

|

1

. §

A Lody shop has ! ‘
1

a praeasiog ehep g enal

total production | I

o —————— —
——
e

gome oithey chapus, for instenco, i
n wclding chop
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‘Eody Bhon Loyout

Bady sliope e dewipn foua Wb mnaximun $xpeetod outnuy,
Yuilt eccording wo shalr "nocds® and the bulldings with toche
‘puloglon) cquipment are graduaily commiceted with inoreuwsing
 8310. Big c¢ar facioriec havoe a2 sanoreate body chep Tfor osch
twvy. Theae hadv rhop2 are béacing wuptly design for the whole
-,‘.{;echn.ﬂgw ¢opreeeiag ohop, Lody ohop, C&r nesombly with dige
'3aich1r“ and ferverding.
Gz onectly oo VLo grovrd Tleor, some of Yho hody
]ohupg from the carly days sae ono=flooy bullidings /Ford, Volkaw
tfuugeﬁj, Lately, Gorme of thesc Jedy ibeud &rd tuilt egeln eu
pne»fioor bulldinge or Whoy heve oomo of iholr uorfhun;on the
320t Yloor, for instunce, uphelstery and peint shop /Tord =
: Hallewood, Simaz »nd othewc/. The hondling beiween the floors
.40 Bolved by rowas of Ylsor or overhecd conveycrs. In cago of
k4néw1y bulit %2y edope. scrsrel bHusie layouls aro being enpl iad,
;_i;th resvect tu the rezduweed neadlin betwean thoe faciory Husilde
f.iﬁgg end possivility of further extenzion | |
‘i}. Long production halle, cocnnected vy one traneversal hall
for social focilitvier and cfficss /Renault ~ Flins/.

_‘3. Thege produciion holls are sprsec eroand the iwo vertical

_ ‘oranches /Citroon = Rernos/. ;
%, - The twe holt unitp ! ono coneisiing of a preseing and vold=

ing shov, #he ceacond ol o paint and upholstery shop and
“assumbly /Tord - Geat/.
f&. The two hcll unite ! the pressing shop ae an indopendent
. unit and an upholetery shop, ac the other /Fiat - Mirse
x;f ~fioro/.
iB. A8 ono unit /Ford - Halewood, Vauxhaoll - Luton/,

Ir. encresning the boldy production ospauvity, oertain number

"

‘0f vig car factoriee lecates tnesn body chops at oconsiderable
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fyasnnout Jren the vereat Atant. Taere are several ~oovewn
for ot !
merdeee of Loteur Lo whis parent plant,

Tock of vvies Tor azsendin, who production in thia partioviar

sastoral cud econmnie reoulroncnts, Laing intorentad in veine
foeaspe tndusiry dn come cthar vogidb.
Ttlortone dr tapery oand cuesiom regetations; 4 tant nlany

P

Peeapne vyt enavery and furinay caaparation aves N arsmined

te pedeet v tha nloea, Phere g o tendeney to oy Test s ey

eate opsp an tan vieindty of She moin wmeane of tiancpsrt froeds,
PrAaTays ant welaer drengpewy/ and to mnke uape of ‘he rame weang
af trinepart tor the purent plant.

Mha enlatt s totwoen Temstsd bodvy atong 8nd 230 cr0ly Loty
Bodis of completod oore are very comnlicated, aenicrelly in
Wik oY Toctosioo,

wee Peseuld piral has 113 parrent plant in Paris - 2iilen.
court, D bronchea in IN1ian, Cléon, Ssndouville and o Yons.

-

Yo Riidlancamat, fnc bodiee a2 R4 cur are rrofduced, sud

L
tnas orveseings for B 10 cur bodies, Lin Fiine R 8 &ad R 10 bo-
daog R piodnead gnd Surther pressivgs for R 12§ apsrt Jeow
taty, foeneiier mueter of R o+ end 3 56 bodles arwe cumpleved
tors. e 116 cer vedies are menufactured in Sandouville
nee Hovre.

Valkawapen has ite parent plant in Wolfsdburg, furthew
Yorenshes in Jiannoaver, Csnabriek, Kacsel and Emdeir. In Wolfce
barg, the oar vadioa for 7 1200 and 1800 are mammfactured,
a Haranver, pedicn Tor duliverv vane, An OgnabeUci, the oport

hadian of 4he Farman ‘hla devies, and in Duver, &1 other Lreace

Lage ure nasd for other wvuoes oF hody assembly,
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Both maln Europsan Ferd plante are warking undéar loint
ceoperation. The parant plant in X¥1in, vrcduces (he bodiss
‘of 13, 15, 17 and 20 types, hie bfanch in Antverp, zoeemblos
these bodieo from imvortec pressings, unother bhranch plﬁnt
41 Gent in Belgium, produces the bodles of 12, 16, 17 {yve,
for delivery vans snd for Engiish care Ford-Fecori. Anothor
parant wiant 1n Darerinam nerr London, nrsduces the doay for
%ha aarn YCortina, Gephyr and JodiaZ, did “i5 branch in Halo-
wood, the bodice for Anglla und Escoxt,

Yuch more oimpie conditions oxlst in the coodevation of
the Italicn flrm Fiat, prcducing all ssrles vodies in hio
branch !tir~fiore in Torinn. Opecicl dodiee, 1.s. coupd and
cabriolets are preduced ty the famous Itallan bo¢y shop Pinine
rarina and Bertone in Torino:
in tip hmerclan car fectortes, “he proportion of produce
tion, taking irio account tho aconomicul transport, Joes 8¢
far, that each »lant coneists of goverel indenandent pressing
and welding <hrors, prnducihg certain sut-units aad ceuding
them to the bady acsembly shops and cav ugscnbly shons.
Canclusicn

In this proper, I have tiied to roizt ovt aome problens
conrectsd with th» ser'es and large serles rody production
undor Luropean conditions, eor-ocoonding to *the averaio in
the yanr 1037 with respect tc the outatanding productional
and organizational methods.

It comes cut from this conclusicn, that even the noat ine
dustrialized stated can not axiat without u certal: interna-
tsional cooperatior. Whetihsr it ls the quection of daifferent

supnlies of pateris)l or car accassories, wnd ecpocially, of

protuciion machinery ané equipaent supnlies, withou: aention-
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ing Whe decign and plunt erection with farresching "know now®. -
For this resecn, 1t 18 neceskary to put welght eon thene ond
other counditions, if the body production could be introducsd «

in such A place, whera 1t will depend on foreign ule, partial-

1y ci cemplately, as it s the cuse in developing couniries.









