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1,1      e«ri«rftllon AftAftg 1»% liMftlMM 

I»    (¿Afte l u » t $ n 

tu» »rai»nfr.      »l'iniif   fWHijr aAJllAlflg-   «••!•  »lift «Il  »«ifk 
fActor*  inrU*rrl(ig «eomMie d«ttfn *nd Areéuetlon.  fuétti' 
MAI ftctorA Art «nuly«Ad  in ih« rtAptciltt 0Af***f*aptiA ©f 
Ifcti chAptAr. 

fht chAptAr,   "Body   Prediction*  diACu*a«3  all   tht   tvchntcAl 
trades  which  «re  needed   for   tM«  production of n.l-»At«l 
bodiee «Ad«  cf  *h«et   uteel.   For «Ach  trade   the AAIH  tAchno- 
logicai   siwpa,   necessary   tool«,   ¿«vice*   und  t«r»,m«i   ara 
•pacified,   and   tht   f jn;H»mei,taIs of acri»« And sa se  pro- 
duction   is  described* 

fht chapter,   "Automobile  Body  Pianta"   involve« a brief anA« 
IJTAìS of  tht  present  position of body  plants  in th«  pro- 
auction of autooiobilesj   their arrangement and reason«  for 
ftographic   location.   Finally,   sone  examples of relationA 
•Aong dispersed body plAnta of several  European autoAobilt 
factoriea are given. 

Zdtnôk Ke jul 

Director, Body Building D«pt. 

Automobile Works 

Miada Bolealnv 
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c   Tu-f'-  :-.:'A-i'.y  Je:•->•; i.'Jo;i,   —   any ¿, ...ïi the c ••-.;.,•«  -if :-M.V>^'I :, 

v\.\\t tyrnîB   o<'    "..-••   "'    -   :v»     • •.-••>. 

Oartî . ,./  "'•    ••\i.-Ài'  ¿:- n.iT'-.Cht ••ïv-.sra, oUvtiMg bv rti.-..-\2*jMrp: 

^'.îC'C f'-.on .""-.oo:'!»'-:" par'.',  ». -   . ^.r, -5 :^ uy,''"o   r'.i-;  ;>,;»:*'        nm,    te r?1. f- 

tako  inte    ...•:•.;.•,„   v :•,    .   M   •••   ce"!   poir?t*;    no'   J¿T >..%?;;   ¿c.-o-• :•:••%'.'.. 

nnù THü-munr'^rl.   vi'o*-,l/•> " • 

Ti'.. ...    '*<? *V<   ."iiC:   -n.-'«   r^Ji'j'U/on '>nu   .'ocsr^riaal p:  ^r^ioi 

moke cut oí  <„iü •,    • - •< ''^-••lírn nnd  1tcYt-l--i^c •'-   *••*  r.itn• ìIMJ it- 

a.t,á  ìhcv •-.. -•• f   •.!'.<   ->c ,-;.-• il ,-;\    iC:Hn.   espoc'a." . oar ^oC-^ :. 

x„. ore of   ihn ,~,o-<-   -K     'l^',:«. t ì»?> í. ••> ".rin,/ o<nï 

It  »•.. k.e  fo"   tuck e", ir.,, no« oily a ?: ¿ of ai'*'   .',//• v "ii.'.cl--. - 

(¿Ica1,   ij-napiiï':*  i. '•   '..">-•  í,¿.;.¿1   *»' ..".   ä in-re^t:   ,? ' íS   •'••,:•   í<....ntin¿; 

Tin» <-.»-•  '"ida   of nr^Cv-   lij.n h"'   tu6/x'U'ol :.•   •   • • 1 x*.fi',io¿.^ ,   ,••'-. -í c >, 
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c6ir.pl^v,o Caro,   «     ' t  r,t.r  been *;r}*fj;-   otCi+^'1 i»   u.-"   Av-.'-K ou.fi 

'(.-••vR/inû Fort uni ;  o«i«lti.^ with   vi:-*;; problema ar     oi.«.^^'-.  : 
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«For a plant  to beoone ft cuoceefiipl car maker,   it  le ßuffiolent 

to fulfil Dimple condition«   î 

first of ftHi   to have  a highly prosperous organization with 

people end «'iuJpœent  for making th-j cars, 

secondly,   to h*vo a oar being worth while producing 

and third,   a further big organisation for  calo and »aintonance. 

As a body  represents a oubataatial part of the  car ae a »hole, tfca 

oam© can bo applied in lull  for  it. 

In satin« docision vh.it type of a cur ead body Bhoula ba node, 

this,  of oource,  c»n he determined after a thorough otudj   oí eimi- 

lar foreign designa, »arketo and own produotional pocoibilixieo  i 

-1,    the  ìequirfld Bisa,  design und funrtioaal  requirement^ 

S.     the number of bodieo rnado /and itu »orieo/ and coats for la- 

bour, Material and running; 

3,    the tota coate including proportion of new installation da- 

precisions,  tools una jig» for on; respeotlve body. 

Another important condition for maintaining the ospected coste 

under good working conditions,  it io neo^siry to k*ep under re- 

view tha first conception deeigne,  Aft or comparing and ova-aating 

several variants,  the boot  compromising colution is ohoeen. 

I,     Effective Body Building 

A body,  an un integral pari of a car, underwent a remarcable 

development  and in its history, several stage« of development can 

be noticed : 

1.    body is üB a ooaoh 

3.    compositive body - wood and metal sheet 

3. all-motal body 

4. chaesiß-leas body 

6.    body made of plastics, aodorn compositive material» 
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Ir»   -v.:.  '¡M, ;bu  ••!'   ¡J-, in   i«,.-'¡t.<    •  it i   *? «•* <teûiî A   tf-'ov . t       .. „.. 

logy.   r-'J,  o-,   t'v   •;•>..-'• ri'-ry.   ,(.í-\üQXO¡-\! rs•">  on>v '.".vie n*»*r tl   ; 

.,isri  lncrear '.nç r:  '-U /  >:*' bocHt'ß 'u-uV'.  V:JO tú»**:*    .-••.:••   r»j.-.<.   >M' 

fertlvr  1.-..W -Z-\'i.7u¿ ;*-?"?  V.ù.V.-ï   ùoel, <s,   flcoaonU' .'   a:.ú  er •..••.,/ 

pro •"'• Actio..:     ofir:"'-,"'   i-«"?rio"-v  »vith....  i^o IV -',<K*      '    .,1.^.1'n.l   >:;.,-, 

art''  contucvii ' •    ''   • '•»•«•¡v    li'n,;^.   A7.1   th^ac rr^/o.pi«-.« arptv^;      4 

"il  lío bui'la;;.t¿ <•    ..«Ní  a.»,  »•O.'íO'Wí»   ' 

X.     barù.a ['.obi,;/;.   nL   Ico of  'Yï-     vnci. f4:.irg  i;n© b&>'".? :r,fi á<?vJ>   a 

S, ne/, v.'. lai ucci; 

S, numb-.-/ :>*' 'ypea protuit-od end »eriea j 

4. aale- fc.ei • ivon; 

G. lifo x. XIì; 

5. techno?0ay chopen i 

?„ tec>-'i4.jloíí.y  -ni   its lev*l; 

b. lu.boYî.ou^îf.'w^i , 

St produrvi jn •-, cfe/ii'îfition | 

10. oconorlí.  atip "ta. 

The deoigíi •,'.<< ;v£ í.  iwartinp point for t\e ^r^ur;-; ina ?-r«;.i.:• « 

tlon,  It hat  a f«r-reí.fV..int*  •»«ipoxtñ.uoo  :n th? i.ght <%Mi-<? ^' 

technology und r/.crtfu• • lt.l *ffp,*+. -i\. ople,  Alonp - .-  1.  v,\c   •<<-. :•. >* 

it  is the   ti    .1  ;;: .î-requi ait-   r* suecr^/V.  n :;daO'fljn.   T'üi   *. 

•Muesti&n btill •,?•?« •!/.•=   t-ff wtfer^ thi.ii dcci^ eho* > •; t-.  Ï*  n- > 

not be 'V  brv.t'ir ttiry.'i  *ot b*  too n..îOh ahen«W; f-«U>e,   for   ï .   ** 

ruMiin¿r tìict rt.:U of not  "¿.^.r,, prop-.^M   tesiti.   The «K.»K  erp1^- 

•to  ito shüt>o  ar).; u.o  r  *k of w?avou/.*bl« V.---«JT '  .ocporc who 

are mostly ...-r*i tv-c'.;.ßt.   H  ¿e o'ilefij   tho fcw'**fl' tafik whj:.'-.   i-.>, 

tner infíuuncca tho p-..-ciU!* or.oice of typ^e and motels being 

»old on  the racri:at. 
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ff«» th» tirf  nitri   «f »f«t»*«t«ft,   *•#••• itanit« •**•*   **- 

•©ftd  «%««4*r4  -.M *•  «ftS«*»l« «   %M MtHt   f»*   •••*#*»   #*••• 

bvt#   el   (w.iM,  »l«ii «ll*t   «*<H *!••«!•«»• «Mr*.   **•   *«• **•-, 

j%r»«   ftHtid   f"l .    r.»f   Mi«»   ?•••©*%   WiiU   «n<*«r*l«   *c   *t*»**l« 

ntwji* »!»«»>  i« *.»••«  \n\« of»»l«l«f*il»* *•**•#  !*•   **«lii* 

At   f.)r rnn nn.1 b^l««»   |t   Ir   nifMMrr   ,Ä  •*•«!* #»*•• 

irt-öall^  ,íah»*d-©f-t:»««  a»a   t#»«»f*i?   **J «•••*. 

fh«R« fj.*»»d-of-ll»««  v*ia««  i*»*V»*«   I 

öowfort,   that   I»,   .»-•ti,   •!*•«#  f«f  f»tlH§ t» «*4 «*t 

lity, w*»u;hr«r protrattoti *«« outfitt 

-      «ooiVMlr  1  rm n»i »«»latina»«?«, 

sufficient 11 f« ti*«. 

It  ie c»i»*íly  ta«» *h»*P«f  ityl«,  «*á,  %• • ••»*•!• «*%Wtt 

»at«xlal nnJer. mut»t i>* *rtded •.« •>»«•• v*l«M.  ti« •*•**••*•%!*• 

vr*li.\*í8 oar* be a-^it^l  fot ©ach body  and p«*?tod»   ami ©na »• 

elated ikf'fcT a certain ti«* of ran wly.  TU« !••«*» r%r*  ffli«»* 

e&peolaUy,   rhho«» and  ntyle h&v« a çr«M   '.«n«»Mi on  iti 

a now typo  and tope^hir »ith coloni,   tß#y  turf  »fi»« •«•*  %M 

aiheart-of-tiwe raiuas. 

First oí  iU5 ,   the dielgn dei«r»tn«i ih« but 141 A« #»?•««• 

/chaeelo or chap»W-l«»3 ^ody I tht natr.rtaî  «••<! / ttwl-th»»««. 

light  alloy  ehfsHtfi or plettto pundit/,   hody  tit« mú, «¿oertftftf 

to the vohiol« oatftgory.  I*0 outfit  tntida. 

The design ltotlf  roaulta in ohoaen t»OBBaloff *%%$% t«g«%»«f 

with the number of car« productd,   fi *•• tht dii*t»t  labouf  «né ti« 

number of complicated toolu,  jlge, Fmcnin*r* *P4  if »ri«*>r%t«* 

on body production oowt.  With raspeo*   *c  tht oU«nt«    du*«*« «M« 

compétition,  each type  1B being madt an tht batti of  it» l*?m§* 

/two-door or four-door, saloon/ and furthtr d*rtvt« «o41ft««tt«** 
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wood«n framework with wooden panali.  Framework« wore glued by 

••«ne of iaoking, heavily cemented, dry aurfaoe was ground and 

varnished with a brush. 

With the development of production and  crticet  proceBuing, a 

oonpoaltf body with a wooden nu;tal-clRd framework v;a8  développe*. 

?hi« aeoond development étage VH& applied for ft long time until 

the amount of wooden parte rt&e conoidtm.ely reduced to  the «im- 

pie««  inoide panels to which the upbolotering was faotcned.   Com- 

posite and Weysan bodies were mado,  at the »atte tlrae,  of wooden 

framework» covered with the artificial leather,   furthermore the 

•vate» Dlf,  »<hnro the wooden framework wao  covered with formed 

plywood and then with artificial leather. 

By  eliminating oompletely the wood, all-metal bodies came 

lute being and this meant  the third development  otnga.   All-metal 

bodiee hr.d  the framework firotly  from metal profiles and metal 

«heet  eutside panel« /Patent Arquin^A  These profiles were gra- 

dually  replaced by »etal  eheet  ineide panele and,  finally,  the 

pr«««nt stag* of shnll  ttructuro has boon achieved. 

along with the all-«et«l body  ¿est«, light metal eabtings 

/VUcaya,  Orenoire/ and alluminili» alloy panels were tested for 

Itt carry i a« »lèsent« /DtSA, Panhard/. 

Th« offort»  in reduetng the car weight brought the designer« 

af »«aU and later even of «edlua ear« to the idea of removing 

the fr«*» and ehasás unit« are »ount«d on « modified all-«etal 

«Jt«««i«-lette body.  % «hi« th« body hat re«oh«d the fourth d«- 

«*l«f»»»t «tan«« 

?»• latreéwfttle» ©f plaatioa, which ara being u««d for tow- 

41M,  *»« only  for th« iwit«r outfit hut «l«o for panela and 

later ève«  f«r f»«*orfc«,  «tart« «nether perlad of it« develop* 

•»ft«  «t«4P.  On« «f thla tfwftd 1« character i iwd by oha*si«-l»tf 
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body from oteel eheeto and plaatio outside panels,  giving rlyo 

to a modern composito body  /Trabant/,   th? oscond trond,  by 

ohaesl.9 "boc'v  mado -.xclualvolv from plastica \rith metrJ. «tiff a: 

era.   The third xrr.J will proceed to chaetjie-losû body froiu 

plasties  /A'^G-Eeytvr -   rì^/i 

The Number of Produced Tym;8 and Series 

Bodieo  arp mado in different  quantities and the number of 

pieoea coireHuori'ltng to different gevioe,   in quoted In thio 

table.  They aro na;ia onco for all  Borlen or repeat Idly in dif- 

férant tima intervals continually. 

Tablo    II .     « 

Production 

1« piooo                                <•      3.0 

8. email lot production        100 

3. aerial production        -.'    300 

4. large-eerial prod. 1500 

5. maeo production <  1500 

Number oí bodieo 

per day      per ye*r 

y 

/ 

3500] 

^ asoooj 

> 75000 

> 37 5000/ 

Plant eapnoity 

email plant 

medium pi ant. 

concern 
evf-.ituall> 
eeveral plant. 

According to the oerial production,  it  is HGOOí« : vry to 

ehooae the level and atage of technology,   as woll ao  the number 

©f oomolicatod toole,   jign and machines.   The serial production 

together with technology opacify  the proportion of conta jor 

the equipment of production for one body.   Those  factorn o an bi» 

tMtint&lned only,  in oaoo of a perfect  evalu.itlon oí   the typo 

Ufe  time and it;< modifications.   The highest t•••»rial   p^riuctîor 

Can be roached,   if only one tyoo of body  in made and thle var.-.-fe 

according  to the proi^rtlon of baeio type,  ite modifia  lone au*d 

é 



ID/ïTO. 13/16 
Sugileb 
Page 8 

oorrespondenoe In parts. 

The higheot serial production le In case of gride, front 

mudguards and bonnet, and le, of oouroe, lower with other unito, 

The particular modification ratio is approximately as follows : 

four-door body 

two-door body 

station waggon 

delivery van 

coupé 

50 £ 

30 i 

10 ft 

10 £ 

On the other hand, it is neoeseary to choose ouch a serial pro- 

duction which takes into account the optimum flow of production 

lines and equipment in order to make maximum use of it. There 

must be also a certain reserve in case of cale fluctuations. 

Pressing Shop 

It meets tho parameters of heavyt body presses, the optimum 

flow of which reaches 1,3 mil. of strokes in two shifts and 

75 i» 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 feeding 

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 reali an output of 200 pieoeo 

per hour, the larger units and the whole frameworks average 

50-60 pieces per hour. 

Paint Shop 

The installation flow Is given by the technological faci- 

lities of applying outside surface coatings which can be mecha- 

nised and ior tu* inside ourface, it ia necessary to use hand 
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tJr'.î.   b "   iWii»   ' -.•••»  u   .    -.. Jllt   '  •.'•'• ,   i.l.,    .-*       1'/ '.   î  • : 

BC\PU,   ^j   ..lamp*-- I-..'»   «.'odl-'t   ^f on«  typ«;   - i   :. "   'nn- 

p°r áay. Hue«.   . •.•< i  ;. ^ le- 'U-d eitua'.K-    .o-..-,       ,  *     "        * 

& OOMTIM":  -"ban;'* e.  ì-•• y  t/»>.   fi   *  y.iï'i)r*»ar. i* ti-li« "..-" 

problem by  uu.-t^lpg liov.*   il--.- picn,*  'AT I 1  •*-,*»- UîT- .  MT*îH   . 

t'unit nay v»r ratti1?   i<^'¿v»^  '-JV «.-uitafcî «'-   H*.'   .«-'<* "• ">.ûf .   ''î^I 

ly prtfBiiinfc  and rol-iir.^ on-;,   •&•••   vhrtt  thr « r li f«   ;   -.  •-v   1¿ 

1¿.tit  cìi! U   ."il  &"U,iaru ¿.'1  mo^iflr .'vioriË  a'-    *»?- >*"••'' *'• • 

of couv-.H,   ,..i,  bo ur-wxiei   ^ven <••-»   •   n«n   .'•*   •.   Iv  •••lu  .afo-, 

pr^Ouotlun  !.>;•   .»>% t .'P"> r.^x^ -,   ch<^> •.;:•»   *"H^^>U .     *••     '   h   ••i-P"   t 

%h9 B' -'.ti'   i-i-.»c;ufttlo',   ^Kp«r-ru to »ft  inoQnvf^tifit.  Ko*     ,*   »h* 
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oar faetorie* »•*• liMtf«fore two or «off type e at the #*• 

Urne and during th« change-ow;   tt  liM»r«MM %»• t.rM«c%l»i 

typ« ojilOwinK.   For tt.le  wiwn,   the  inet«r«u^ ..*,*•.'.v  *at 

particular  ly»>«i  le chouan higher,   on   th»t#   le ceo* tf «,-« 

tvpo Modification may >*e poeelblo to »ritt. ». larger nxm^r ©** 

«notbor typ«*  nnd  to k«ep prrtttotloa «olng rithottt  -ftfuolag tt* 

mvnber of lahour. 

Bum« MK * M   factories hate f©* each *vp« t» «pe«...1 *»*> 

chop ana tin  typ« motiflOfttUn «©•* noi interfere «It» *M 

whole plant *«c&uee th« eth*r tef*rty  »hope «i»r. fuere**« feel* 

production,  but tht body «hop I» *»atton «w« •*** "• •*•" 

auction. 

The type Bodlfioatto« deee *«* *ff««t eli the bady **•?* 

in the iMî» aenner * 

1.    In the piling »hop. only toole will be rtpiaeoé, pt***apw 

eevoral  prtiaiPo will be removed o- euppUed. 

3.    In the welding shop,   the whole eouipaen.i   wuat be WiM^ 

only» if  it le not to ueo f**d*' 

3. In th. pa5nt ihop, if the now budy differ, ocl? elighUf tn 

the Biz« end, if the nw eoopletely Jiff ereilt teataolgf» ta 

not appliod,  no change» take plao«*. 

4. In uphc-lotcry »hop,  the  Jlgn  for    high-fresie*©* rel#i%i tM 

replaced,  body aa*orably lino romain» iM.cheagew- 

6,    In aasembly  «hop and d«pert«ant  nothing in ohanged if i 

bigger car is not ooneidered. 

6.    I« galvani fin« «hop,   the au tona »lo griding nachine« wat *• 

replaced,  metal-plating unite raay b« ueed wltUut ohanget» 

lf the  ohape and alfe of new parta ce-r*epond to their para» 

«etere. 



If »t 

t .:   »    * * 

-    t-i 

t *** 

I»   «-   r*. 

iftt » •••#? ** 

* %. „ t  . • t t «* * *. 

%1<r     â? -il-   -    i '-'    - "' 

ft**.**!'       kit *       I 

.» * w »» 

r 
,»f    * *     t* 

4 

,  - * tt     • - • •    »» 

/»•     f  * -tmt*   i- ' . -  . « 

,.!•"•• t -• > *   .   r 

• • -    «ft       * *•;.**   * 

.'•*•„ '- f V  * %   * , * 

»n,     * •'- 

ç    i#t- 

ö*t *«* «*•*-**       »»feo» •****!     '   k '   r » .» »- i*,»#t*¡§ 

t T..- fu» •»!***,  a-     ,i»r<- 'J gr«m #**«»i t* •* •*- fis**. , 

Alf   *fcr       î' 'i'!^   fc.i.i»     ! " -       Co »    ' i* î* 



IDA.*':. ,:./i6 

Paj'.r,  lg 

Tìi# aviTAi;» 11 f«> tii-;<\  pointed out  a« A normal on«,   1« 5 - 6 

eara,  ia oa^e» Oí* an Europi an bo Jy.   It ia worth rhUe notic- 

ing tba?   * Ion,:-:- lìf* ti-<ie can bo aohlevod,  fo*   instano«, 

VoikwruM.i hat  ba«n isado  for 33 yiare,  Reneult  4  CV was *:\do 

10  y «»re »nü  Cltroon  11  CV 20  yeuro. 

Apart  fro« ttp«  tT.are.iaed li ff tîr.vi of certain oarn affeot.« 

$û rhlrily fcy the body étendard,   it   i« rlac th« pnyeioal ufa 

t'ic of   the  inatiU?-*tion IMMI  toóle,   »rf-pectaKY  preying or.««, 

nlayiiU *n  inp*>r\»n\   *ole.   If tb.a  too}, lifo '. '^  lu ther-or 

thwï  tb« »maoimi 1 if• tir,'» o/  *..n"   »vp«.   it it noces***!;» io 

tonal4#F caMful«/,   -#  H  U  »*rth wMle    pvvJyinp ! 

\      to imp * eeu.tn-l tool, «hieb 1» not i.»n% wiy »ore  1B tbt 

atti production, 

1.    %9 san? «ut larser «oAiflOAtloco w'tà ¿ha oxlsttng type 

«né »WÜtv* uè* toni»*   "er   it, 

i»    i« ew.o»nd 'h« olí typ^ pvnâuetio*.) fry inti»6u«ìB|( i» oo»» 

pletely new on« f-ud ail no» »oele. 

fheee »etto .;e hai.4  ir* hand wit*» «it «»di float lo» re<püred 

99  **le. 

teliteli of TeehftolofT 

TU o tody a«ti«n deter*ia§e» a» tk« «ret eeitdltioii, the in- 

trloeey und the mieter of particrttlar eoeponente and ita eeape« 

Oitlew  in «uta and ur.it»,   oyt  it   ie  wlua «hiefly  the t eon ru* logy 

«hio*i detraine«,  it» ««till »heat components.  If the öody eon - 

•lata of a lar** «unbar of »«all-iite pr#e*'ng«,  tbe pretalaf 

provea»   i» aiapilfied but,  on the contrary,  It  inereaae» tht 

»or* and th« toiul ••tul  ah»#t ©oneujiptien. >et to thi», a 

§r«»t#r nuotar of pre»»infti r»iui re   lo¿»*er »elde,   very often 

on Rot  aatiiy aceaaeibie awl vlatbla  «pot«    Thi»,  of  oourae, 

affoeto  *\irtn«r «ore the au*faoa treatment, luvw pree»lnif«, 

»blob are not too eeny,  are elwaye «or» eonpUoatad and dtffi- 

wilt to b« prtsieit. fn the other hand, accurata doer, window 
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find ccvpr ;.0j •-.-,  •..,_- 

It    }«j    Y," nu -'f.l    v>,.   ..    ;-. • 

respect to  -. f   . •   i   • 

par ;».**•« .-»ro.   vein.  • ,. : 

ì*f»d**  , *t       tí     •»       '•-'••••»       '      ,    :   ,- 

of nrvißl pre-u» ;    ' : 

'%'•> 

di 

-:...'.OUir..    .'V  .     •;;':.' *> 

t   n-y;:\:   <;.>r/;;b TV;,^   to    .r>•>   r-     '      , >r,<j2 

eai-u uf »H nal  pro iu-j M ,!t   i 

f"       v'-'il   t« rip.olügí.-: 1   .jveveci*.:    ^.Jo    •-.-.. 

•"-''•'•••J      "*       •     --^-ao  Dad  ;iot  '^     íie     ..,„•,  ir   ;hl 

cthot.   Tv.^loví.,.--   ,eti:o,c   */«• ccnal.-or«"   ^   , .v.   -,;   .lMl  ,,í0 

Trfìì.ncO :>py v;C  . •- ,•   ' .-.\ <x 

Body tß'.t,*»^a<i, híiví*   tr-îr   -.?n methodt- of ti-vv~«v-      . ;•   :    -v. 

f«ot  oí.ç anoth 

oology »      »; H î   •" •» -i   "^olc,. ir.«ït-aiftt:.'jï.#  i!i,..p. ¿:r&- 

f»**r  incorrer,,-',     ir-i-o   « *: •  ;.r^ucti..M   nro-.-ns  r.r<   r.-.,   í.M     •-.,,< 

In  thp tchlp,   M,íír«   i,  », ^«cbnoîOGicaî profilo of a !
î;iJ^ 

^ »  ftil-m^ial ,^-iv   fro* atei»! f»h**«»*ts 

îi^ht  .!.•.• tal  a i ley  íIU-^-íí, 

Th«  ttbli,  r^^s.-.v« a lonuirad number of mala  t   - t.ao¿„-:Ual 
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1« wood 

3. oteol shdc.'c 

3. Bt3ej. fciràero 

4. llßi-it metal eh* o tu 

è, lltfbt, wotal sçiïdor 

6. lijïht mot al cuötinßn 

•?. Kl,v¿n-VGinforcati plasties 

0. duvoplttctica 

9. pla&tiCB   APC 

10. 6v.iv"aoc  fini Eh of wood 

11. surface,  troat nont of oboato 
and girdern 

1&.    aurfaoo   Uni ab of plastiOB 

13. unbolatory 

14. aor.orably 

The total uunbor of tecbnologioal 
metborfe 

/ •" / / 

m '•             / » • 

/ / /' 

/ ••             / / 

4 0              5 

Ht  the ae.mo time, oach notorial has ito kinda o.nd forno  : 

natal  nb^ts  are eupoliod lu sh«atß, colle and  atripe, girdore 

la ro:'G,  twtllo  In rollB,  cotton In battings or bonds eto. 

Technology  «uot  ilRoto1« ail  too««  conditio•  into account. 

Fach technology ba»:   its  molifica ione   for differently ma- 

ture r.nù developed production .md  le economical only  for a cer- 

ta!» nur t; or  of  s fir i ce. 

The» r; in mothodn in body  making are   : 

1.    actual  mutorlf.1 proceeding :  profiling /shoe* pressing/, 

jrirder  bendine, toxtll«  chonring. 
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3.    aoperihH-v   ^.r ."   "fct-c unii*« e.«0 unite in,-, i-ou   :  *c *. :.*i. ' 

oí n'j.ft    t-'  •'—     -c '   •••'   "-•    -'-     *'•   *i^'   '-^' *'•• 

fltito-îlî:!?-  an:   f.  /    -.roTionoy  r-'^..'..0  oí   .«'.::.í L*-.   -'-.     .iti.  ; 

liiT    t'-r".^:   ">su;^<.     !" coatlnsr  coupr^-la.   • "Cö  - . tC.*;:. *•;? 

of uriía-i^íi^H '    ''••"•'"•i. 

¿„     bo<3y   u-.oomV^    '   ;:."•.....'..,  v/>-¿loU-v   :HUar,   :;í..*O\.-.-O 

5.     hoúy  Ui>lr a:,    i • ^.lMä«m i^in 

0.    car *».ncci:.t;»v  i.:'-J f!-*%l bc-3y c^til*. 

In th.;  ohoi>.'o  c ^ *• -• r..jjL'>:<:ic.:.*  woer.*"-.. "-ti.;-n»   ;«, '    "-'-'i   -1'- 

1 ¿ogros o:' tf..-, •o\,;7.   U   i« n,c3cvaxy + c  conaîîv -  *>'"1^  tfwlá 

be empio—4 BO U.U    -r-* boí'y »aMna i^giri. >- 7¿T.: ¿y  c-j*..^ ..ic-.;. 

TAC»  follow.- ^cn^/Tlo- oí" t...vr>ioe:'.*"   '• -'* - '< 

«sed -cr the   •  •   -w.  -a V-^e nor.U'u ,-ro. ,mou. 

1,    metal eiv-:'   ?ro< R^. -'np by for.ii \:, 

-      prttûuim:  *•     .   .--"••..:./ or fully   r, : ci* ivi-ed A -. -'   <" "     h   •" • 

mustoor oí tool* 

a.    joiniír: ~<A»I  . .!-ío\i  parta  : 

.     weLUnfe   •-..>   "ge,  ^  ^-» of hlüaly of<-ai -nt r „H'  "i  ^. 

multipla  i- -•'•  «"Mi :. macuñi/, 

.     welding on  ...m"* >'">-\ iruuual or T-îche>dcel ••-'le* /  --'•'•• * . • 

intörop«3 rei •' or J. he.r.'ìli ;•& 

•      jolwii..: t.;.   í-oirt:   .  ai-d partii r«mentii \ 

3,    eurface  -•..••>   -:•   cvuting ooirp^judu 

'. -     manual nr m^haru. • -i. gun cr-reyint, °r. linee  -• u.iecttti ía   - 

contrai  uif.   . bi;M.,    of greying compii xi one 

diopinc o*  i:.r  t'r* •   r"6'u 

.     epruylnc  :-   ^«tr^tatic fieli 
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4.    metal plating eurfao» tr«at«ant 

w     mechanized grinding,  by moan& »f e allient i o grliiitay «t** 

ohin3a 

metal plut.n¿* in autoiaatlo amohine* 

8,    upholdtory  i 

«      toxtilo cutting in automat to lií)r proi;##§ 

ïiign  i>',<nuonoy 'soiling in t'f'.rÈiaUy &r fully M#Oha*ila»i 

»      r«bitch?nrç cy multi-ae-ialo r.iacbíriati 

••      jo in ini1; by wounu of culpo,  cementing 

6»    bofiy  aHscr.t'iy  ; 

mechanical scremar?.vera tund runner« 

chiefly namnl c-fteapbiy of already sad« unit» 

•-      cementing 

»jRbouriouüiieRe 

Labouriousnose roeulte 5n design complexity, Material uaad 

and tho nuiubor of serijo.   Aß  for production cost,   the body  la 

not ft doclBivo factor,   it  io  3 - 5 $. tfuch greater influence 

hae toe mat or lai»  ite proportion en production coat make« §0 $t 

LabouriouBnG'-;B ohowe  tho necooeary nuubor of workare depend- 

ing,  of courue,  on  the ringo of cooperation. 

By  enlarging the cooperation,  it ie po3«iele to ine rea« • 

the output  volume in tho parent plant. 

Tho iGbouriounneoc ratio  of a chosste-lesi body and ohaaale 

one m ok os atout 3 : I in which the body includo« tbe whole ea 

aoEorably,   ltß  tenting and abiding off. 

The labourioURiicsB ratio  of a chaooie body to a  .'..i«%ute 

makes ab'.ut  1.4 : 1. 

On tho average, the particular teoluvjlooal rao t h od e of ft 
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li«« i    i#--«twUi*#iá4 i>r*N»fc *#• iMi«ii««rf   f«t til o»rMU»## 

i#fnir*4 f#f tt>» f**fcUt« PWli mtVi  ••'* •' unlit <*t»  «o O 

»»«tiltil *  !«ni.  oí fe*«lf »«#>•   i*»-   •>itfv*. fU.tfc* 0é**i*«O 

«•i iM««n»tiM **« *f-•«#•# i* »'«^fc • •*•/ •* *>ftl **>• ***•• 

fini  «* pf#éw«l*»«  fi** tornii *• *!** •Mr*«*«  *•*<• k«i>AII«g 

H,.|l«m   *#   II«   »*.*!) «et    »s»»l»l «** &I..Í;     K«k um   «tf fttf« 
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a« •l«rX   hi«t  froiatwofk Mid pî^ulio panilo put; fi'«1. nop»» 

ia1.c3>  une th«n t-h« nam.le *r« menatoci un UJ* frnjitfuorlr 

ana iisritnv iVuftratlûfii arft raM® tof,\ub«f /'("-xb»M%/> 

»••« ;f»4i,  r;«•;•••.-a• --"Jy  îvou  th •}  KMUW!   »¿cy  1.11   th.t  /ltt«l n*» 

**»»*>; |.   Vliîi. «•tï'»-1 ii ~M«fjy  mv»'.'i*d U «%»»  'JfA. 

It  *ï t:v« v«j*»y i.yi «tilRf »hivh *i€t**rrtjn »4  .in« fuel «nr fwuMblf 

P'tUïfMVj   ¿  i„ii.l"i*   i*   ¿¿«tu « «hr,t f ïc-'."•'ù  iíijy  oí   a   í*í.A#«I», 

*r* toc Mon 

ai   é,..f#tt.j'i     |h?  ^r-n'ilaï   **t*.r— i  V>tìj  ío iriótlf   ii6«4 an4 $b« 

p*^*i*i%lí»fc   »#tfe***tr «i t«ir MI fvefe.'vir?, fut !«• I*r0i ••rite 

."hin »íxftw »riti«.a.,  •?• ito« *>I#íC fymw»^ft ptft«, Mitif 

•**.* *v  «*¿tv* «t,   li«!M k*v«  Î*V> •• 4Ö§ j#,^i   pat»,a.   i«».tlf 

§¡* .   lü %    *t suf%# v% rrtf*»»!  f^r  va*» rte«Ml« t» VM bo4f 

m k«K*.rt«ftt  if«*»f »tu-tilt©  fat  g»«4 tr*4tt»ff)   U   tu« %tgÉ 

i'wtHl  - ji4-t#ll**tê  t-i âêmp-4rm^%  •*»•*,   tm*ur-"»4   I» <»*?$•» 

fr**»«-M*'«   **?   feôi»*s| «t*t*l*».-fi«tl   pMiHM*   fie«   %*•  t»Mt   ffli 

*M*r|«|»    I«  «n«*  »-•*»«• êv,#t<:**M   «irvatfti    . / 

t# «*»**  }-'"•#• i*f•?**%!•• »*t«ttl#.   1%# «*t»f ft*«***! 

MM #f m#m  fwmk tiHM M»1 MM** •%••! *t* i 

ft «Ml »*tM #  H  - Ä HN*W» 

ff»l4 pilsi t« •tfofigtti liMti r« te •§,•§«• 0,66 

Il l# »«t** #%*pfiii*4 tu iwiiil  s»*-»!*,  wit.lt *A4 »IH^UI 

• t»*«     ?* ,   ¿*|t   *u   *»* «*.•>!•   reti»   |t     /   1»4   #   I   /  f   •/   t« 

|*#*   |»r##alrg   »f^»tHI.    Tfc#   #»il   #•!#!    ##•••   ttf>49   If   töM,   «ile 

ir. •  t 
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411   Coi'   í "'-•'•'•  ' tníJn.j-'oMhjr.:   o oration« KíI» uue.i   •,,,• 

rí*>o*ln,í M-.;'ua..o'..   r, urSm^pla,  th« ap«rats<m f«>'  ¡,   M - 

cv*rftt.î.uïi ..: -Jä  1-   ri-;-nee  í 

cvvtA •;.,   Mtfc.     ••   „r.íí out In* of afí'^Xap-üd »i-upa, 

ronovi.v.'.r--.   *-•;•;. n.|   í-*• Me cmtfcid« pa^lc,   by  «•*••>«•.,.-.   ^f 

^Krl   .ti.,-,   M-^.y    ...riufi   r,..:i;.^t'vCr   or  ty   tp*ie-.;,    .I.,*.. 

ti if &1 lubv„r •-.*.,-' n.*«\'r> the pr4<it»ln^ o'>«rJthu    :       ,j.;u 

tifor&tlotn «la..:  *   im.   '    '.„'na. 

Al«vU.£    ;    l        y    «...J.,   nrttj.    $l,f:ä,-;    f»f»#<tftr;g<s   ftM   l»*4q»;  fH'firfP 

r«f¡u¿*r    *n -•     ^>«*r--< •. i &n ; 

4'    .....     i Vi   ï    eöSllip» Witt «fc».f|»jr.y   Ktrttd 

ß 

OÍ   t:.Mi 

*»i ïe»ov«l  î Hl« im©»« H «i « * - 

" mttmg 

fiati ope-.ai i* û i 

#4f»u MUí  iJ^n -  viiMtlftf, 

a»l«*  -A* er ink <,*  *i'f»r*at »»ap««, 

lMrtf*g ueio>   iv-  -U»P;   «i  í>rHRÍk¿ ««tt»^«,  ïûUing eßi  -wil- 

ing «:*«• 0.   tf^j.i  .-u»-*»tr.** I» toning meé -or ih« Df',;uríu. 

»r«*»tr?   \*9\r 

Fo*  »-«il  no^Miiti,   ta«t* arf cMtfiy ib« ol*«*:lcr.]  tool«. 

t.«, with *tatf<Uv¿lr«4 »tft«i4»    a« fat   a.» possiti« **th   u.o »-".&* 

height   f», -   »h*  im-* i/, lu*   • rn .  çut*ç,*r't  •nníi.,^   'ti  ^r~ >*••.• 

H«Mto« «-,4   *<•-,*.   I:r       ' .,g  »-nlfc   'rr  t*dl^rc     vi  1 nr¡.*>    ,,i*-h^   :'•«{, 

••o«  »*y     •,,-   v-.ftto»l   nrts'i   •*«   >  m  Bf  ' p thlftkn*SM  ap-n    * 

''•"••• .'.;•  '.,^'"tt-n    fl v.   7h«iv   :.w, 
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rai,  lio own mtiohr.nUi.1 for   the preuoing removal,   ccntoriir; atop, 

ite own vmBto conveyors  from tool  c<-.nt<rr to tin nido,   cutting 

tool   for wnntfj.   chutes  for »ante &nú  especially r.v ranged g'ip 

for proving -smova).  These  tool P  aro nade of Vi,  Or or !io all- 

oy od grey oa.U   iior..   Itf, minimum life   tIiv.o ie about 0,5 ;ril* 

pioeeo  ee  that   ib   not nioon  ary to produce •J.v.p'licatoft being 

coftiy  anc <iot  always ih8 oame with \ho origins!  "tool* 

Tho orti'i.t:   I.e.   luo r.viiber oí' toóla  ."or one ooqponont,   ic 

for l«.rgo socios  production 3 up to  -i,5 on tho averse.   Toolf 

ara vary costiy especially   for large pveGcirgt-. and represent a 

considerable acount in production. cetLolieûing, 

UachinAS ' 

In the prer.tiing ßhop,  raetal ehcote are being procenceù by 

table ehoai'f,  by  ocoentiic and doubla et and precf.ee.  The laoa«; 

widely  uced raschino«* uro the- proeseo with an inpr-'jt f^rco  irsm 

315 Mp upto  1.500 Mn,  the  table yi:>o goeß uptc -i.COO x 3.500 ¡ma. 

Tho proportion of prs&ocs rìtìi tinglo raraming action to doublo 

rawmlng oneß  iß 

/ 5 upto 8 / : 1 

At present,  chiefly pow)r preesea  aro being used in body preoa- 

ing flhope. ProERou with double ramsiing aotion have double spaod, 

changeable during strolco oo ao not to oxceed the ohcot  forming 

speed.   /18/min /• 

Tha number of etroKee aade uoe of, deponds on tho typo and 

prose oize and lß.O to 20 por minute.   In ctieo of two ehifta,  its 

output  if about  1,4 to 3.4 millions of ofoKeo    par year when uti- 

lised  to 73 JC.   Th:Lo effioiont  flo'.T  in the eerieo production ie 

enabled Vy mechanical dovioea  :  clip  foedorß,  etripperß,   turnov.er 

devices and preeaing fcederò interoporation conveyoro. 

Heavy tool  exchange /upto 50  tonß/ car. be simplied and short- 
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«ned by  A  cfH'cUù   ífiJirtr dovi co   /a '«ovcble c.\xt  or    ,  tra. .¡n    t 

«ibi«  plRtf'if,/     n-1  r.«I th<Ir.':wti;|;T   pi-.n   tubici.  v/;tb   mo» ì.!.-.r»ln ; • 

Chucked  tool. M.   ftr.othf r accc<\;ory  ty ordlvmy j»/> ,   ou  ere t- 

single-operation pr-'H-cr   for ü^a^jo: cut-e i^nU* .   i   •<.   fr   ;v. 

oaps,  pivot od   er ¡"ir   e'..e. 

Iíiit(ria? ¡mi r.rot.PÍr;*'-'. i,ave to paye thv pr<r,f i, .( ,-.r,_,n Ui 

the fol]'»win*: P'^inc- : Tho »atorial fzom thf ? -1 li,' ^m * 

O'oored after ì.nvi:ir poíjpr.l *. ; i rt input iner-^t : c-n. I .'.> Vro, ! 

18 bandi od eithor • '-rocily to thr presoinp oho- o: te </¡ ' ut 

inp ehop ar.d then to th-> preening shop. Finish»4 O^BB;^ n;* 

being eheeko-i a.ri o'ored in intermediate feto rea i/on wh r*: ìb 

are  oent  to the woidin^ ehop. 

lío-e ai  oh e et!', are  boiiiß cut  by msr.ns of table Dì eere,   ¡oli" 

In dividing or ni^aring linea.   Theso dividine- liise  shea:   th? 

coils to  nlz'i.i,  but   'h' nhoarlny lìnee  maV'o alt'.etiy  the oov.-ect 

bhape of   . r :•  cuts.  Th^ erinr-city  of tbeou  '¡V:--:, rl\£ lin      ,:j»>i.l *v 

ing of a dccollei,  elrai^htcninf" ¡racii.r.i,   controlling  :
-*»CT-»   -"•••'•- 

der and presa,   deportan o»; the  cutting lei!g..h anr.   ».MiforTj i:<   t 

60   Btrokfcii ppr minute 

Huge body  proeooo pre  groupod in presoing lin?..-»  t- which  •  r, 

oan pre«a  even soveral different  parte,  for  lar¿e Gcri-\: pr'-,o\ 

tlon.  These aro the  uo-called preetii <- linee vj-'tb  a¡. out out i 

35ÒC   úo 20-COO  pieccB.   T'ieoe unos cenßiat  of 3 t^  P pr,..-f,o h, 

«d moet.'.y by a prees with double  ramMn^ uoUor.   mbr>oo Urna tir-* 

partially or  fully mechniuzod with an outnut of lar; e pressine 

from 350  to 500  pieces por hour  /roofe,   Bidet.,   floors/, with n,< 

dium size prf'SKint/e  4o0  T-O 700  piecoL per hour.   A'   pree<ri,  ti- 

are  already  in  exiat^nce  linee,   consisting- of prcrßfß  rith  ß:. 

Kunming action with  an output   renchir.,:, 990  piecen  P°f' hou;- 

Heavy pressée are being built  for grates over  the empty af     ¿ 
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or ohannsla. This »»ply spftot contains «Mit ©onireyors failing 

Into them by means of ohut«» fro« prff(trts.  Tho waste it uquueted 

into  fi.gots woipMng upto laO  to 300 ke;.  Fresnos  are continually 

Of internitently operated. 

Pressing tool o are nut  asid« behind the pr^cting linen or 

In ft epeolal room,   Thers it al way a ft maintenance «an in t,ht 

preeeing ohop. 

Handling 1B taken caro  at by orano« /pressing tools, Milt» 

ten&nce and press repairs /carte/ aaterlal,  pressings,  tool«/ 

and eonvayore/waate and pressing*/. 

The pressing« aro being checked and stocked at the  end of 

pr«66i?ig linei and  finally  stocked In Intermediate atoros /soot* 

tine« even  in five layers/.   In com ft plants,  pressings art bandite 

by mean a of overhead chain ennveyors,  hung freely or In pallett. 

This  conveyor may  servo also ae an Interned Iti e  store.   /Flat-Utra- 

fiore,  Volkswagen-Wolfsburg/.   Froa no* on,   there  1» a tendency of 

storing pressings  In pallets In speda]   lnteraediate stores pro- 

vided with stacking cranos    /Preosed steel/. 

Pressing shop layout. 

Modern pressing ohcpa have a along side bay to which thtrs 

tre erected chort tranevereal ones.   In tho alongside by    there 

io a store and sheet cutting shop,  i.e.   the store and tool mala» 

tonance.   In the transversal bayo,  thore are presees and preoaiag 

lines.   The intermediate store of pressings Is in one of the nett 

alongside bay. 

Body  usßcmbly 

A body  le gradually assembled from particular pressings la 

a welding ßhop and hammer shop.   It is tho layout of the welding 

©hop which cormldorfebly effects the body welding;.   A chassis-less 

all-KOtitl  body  coneiots of  the  framework   itself  and the  grate 
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oonolBtlng of further uniti j  floor,  aeat botto«», oroaa tran 

partition,   Md*«,   forwj.nir th*. door frames with precie« holen 

for tnrm,  or rith  th**  rühr wh»ol  cov^r»,   roof o *rlth  front aid 

vcttr »l.irtor  fraüiflu,   oroua 'rally rit. h plat formo under  tbrt «en- 

dows  ant   frovA   wheel   rearty   for  mountinr thr welding ec¡,     Rorro v- 

fl'ip covri-» p^ri* î\'-*» rouiit.nii or.   thn  irai:owork   ;   front   und yr.uT 

-.lud^ttT'-ii«,   *>onlf.  ua<?  rjrt** riii-V-i   are  •ivirr.^i.td   to bo  oened 

/doorc  and tonncto/. 

rae m^iaod o'   trchnolotíy follo»» ti*.*; piofldli.g niUnria?. /¿tee!, 

llçht fútala/  and io ^u i remont. * for Jointe.  Th* followi?\g methods 

ara íolnf uoed   } 

J.    /Screwing / bolting/ for roaevabl« parts. 

2.    /Folding for outelö« and in»Id« door and bonnat pan o If» 

/permanent  jcout«/ 

5, /W«ldin(î io? unita, aub/unitrt cj&d tfca *hol« ïrat*«work 

/permanent  and tight  jointo/ 

4.    /Solde¿ina- / bracing/ for levelling s«all body 3urface, un- 

ovennaao  in the couroe of body  finieb /«ordering/.  So«e of 

these jointR ari being brazed. 

6. /Conmnting for fastening Intermediate atiffoners to tbe out- 

aide flat panflXn without marking on the outside surface 

/hardly  removebla joints/. 

6.    /Rivettine for joining light metal alloy panol« 

/hardly  removable  joints/. 

The proportion of waiding.to oth-r joining œethoda U, »eaaurwd 

in length    3,5  :  1, 

Locating jiga 

Metal componente are a»a#eabled in  jigs.   It is a stceJ  Ptruo- 

ture with contact curfncea, adjusted according to component  shape 

».lth otppo and clamps, without damaging its outer surface and 
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orittblit¡tí na «asy accese to  all jointe.  Theo« jigs ara fixnd, or 

rotating,  etitionsry or  novaule,   jutting out and suspending.  ïhey 

aro need in folding, voiding and rivetting. 

Machiner,  ann  ini;(-filiation 

Er.ch t"Chno'lo;•'/ re^uiroj spadai machines end  Installation. 

Abile   for Hyrc^ììvr and bolting,  the» ordinary «pannerò and high- 

-froquor.cy  oloctric or pn o viatic  scr^vdrivers are  oui* 'ici ont, 

for Dfoldi,i;!- Biuchj.irjc or tcolo in present-.   Soldar i in; or bracing 

iß porfor.'iäii V"  gas burners  In proyorìy o^auuatoò  boo the.   For 

ooraontlnr-r being applied,   at prenant,   for joinlr-g vietai parto, 

opecìnl iPacUínüs  î-.rc boing designed with accurati»  r.er,ien~ dosing 

by   J «its to properly cleunad opote.   Tor rivotlng io jigs,  opocial 

riveters .¿I'd riveting machines are being used for  Ic.rge etrait 

uni CE. 

Tclding la used to great extant and welding machinos ara at 

high  üta~6 of development  and output.   For apot welding,  e tat ion- 

ary welding machínoo with  an output of ISO  kVA are u&od an:1 port- 

able  Bpot weldorn /tonge/ with euopondod traueforxtv-rB with on 

output  of   60) kVA.  Largo  aeri oa production ;-,akoK possible t> UHO 

economically different types of wait i spot welüsra,  with a lift- 

ing or movable  tab?« and  interchangeable head and  jigs,  or table 

tape,   liurr.eer of  nnots  is SCO with an interval of 50  toc. unto 3 

minutos.   Tight wolds are welded by meanc of seam welderJ.  These 

aro  stationary with an automatic guido of welded parto to wheel 

electrodes cr suspended with manual guide.   Smaller parts,  chief» 

ly  frora thicker shoots,   are welded on profiles of an input of 2S0 

kVA.   Profiled parte,  as  for  inotance,   the  front window pillars 

and  dcor window   frasea nr« butt welded with flashing. 

All  T»?Plotance weldera have an automatic control of welding 

cycle  and tvvrd operating regime /short  time  5 to 15 periods und 
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high current  from 8 to 35.000 A/.  This  enables very high welding 

speed without  smaller deformation by hoat. 

Machi noe  for aro welding are rotating types with an auxiliary 

device  for argon-arc wording /OO3      t>r argon/. 

Production layout , 

Smaller sub-units are welded In groupa,   larger units and tho 

whole franeworV: continually.   According to  thlo system,  pressings 

Are taken from the intermediate store  ;   rmaller parte in pallata, 

larger cnos continually in pallate on carta or by mticnu of PJI ovor- 

head oonveyor. 

In co.ee of a large Ber ios production, largor unite and the 

rholft framework are weldod in linee, tho composition of whioh, 

equipment and speed depend on tho technology siso and ohape of 

preouinga and coraolicacy of the voided unit.  These lines have 

^.otationary or nobile  jigs. v 

ïïoldLng line capacity dopende,  first of alitor, the auxilia- 

ry opération time.  The line capacity,  in case of mobile jigo or 

mixed lines for largor units, averages  from 30 to 350 pieoos per 

hour,  for framework aeaecibly and sheathed bodies from 30 to 70 * 

pieces par hour. 

Charncteristical features of welding lines for main imite la 

a typo of Jig,  line arrangement and feeding system of pressings 

and welded units.  Lineo are manual, partially or fully mechanized, 

Boraotiraea they are combined with more characterical features. 

A line can bo a single or multiple one,   oiroular as a table 

or conveyor,  oval as an irregular closed circuit.  These can be 

two parallel branches conneoted at ends,  by meane of eroso shift- 

ore. One is an oporating branch and the second reversible or both  , 

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

ther auxiliary vortical direct branchos or  in U or L shapo. 

The .systems of line feeding are : hand feeding in fixed jigs, 
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xoda with reveroible -ova,«* grin».»,  »awi.ibla rods wUh a 

llftl« davico, »Ml.  Jigs °* »«« /"»«* °r 08nxl,,,ial '"*'' 
rotating or tilting devio* with a-.,..»» -ceco multi-spot, „ail- 

ing tabi...  .Il"»« »«tloally To, dlraot  feeding.   A net of »ala 

,    „„„„Mt, of floors, crouo and longitudinal boa.»«, 
unito  :  a groïl cono.ais oí  no»'   . 

„had covers, erose partition«,  ..afoto. •       , 

Grato in r^ßonbled 
. Used by  firma 

1. from several previously asoera- 

bled oub-unitB without running 

longitudinal baame 

3.. From particular parts, without 

longitudinal beams N 

3. AB in case 3, but with longitu- 

dinal beano over the whole length 

4. Tho-boly i« without the front 

part r,r.d has a short grate onl7 

B.    Instead of a grate,  there ia plat- 

form type frame with  floor 

Lincoln,  Fie\, 1600,    _ 

R 13, 'Vauxhall Viva. 

ß 1000 KB, BM Corp, 

/Auctln/ 

ßimoa,  reugeot 404, 

R G - E 10 

Ford Buffale 

R 4 CV, Oitroen Aral 0   * 

Una. ara equipped .1* tonga and atipia spot «Ware. 

Sideß conßiBt of  i 

1      particular smaller pressings, 

t.    one frame pressing and further cmaller components in the 

following modifications  : . 
Uoed by firms 

Side parts •••.  

1.    particular pressings 

3.    one piece frame without the 

contrai pillar 

3.    one piece frame with the 

center pillar 

R 4, Awl 6 

Simca 1000, ß 1000 MB 

Renault Dauphlne, R 16 



SM*   P*»>« U««v1   tv   ftrw 

4.     irai-«» vrit^   r«fir nudguarct pßn*l VnuxhuJ i 

Aleo tongs  and inultiuio  bpot vAldi?ri* niv  5;mt^d  in   .hoif 

lineo,    <oof consist* of tnalu ).r«Vicir,f,a   /rooi   iir.^j,   Wl.i    n'th«.« 

«mailer ones  /d-or  i%nd »incc*- nt i f feuern, -ínuyj  f -,«•„•,     .-,.„.«. 

and rear piador*«/.   Ir, raEo  M   r- or..,   »;i. .••.;!•_.• ^no ,,..-,*-.,   ...^ 

soldini.; rechino   is  uK-d  ,-jd  í- au^Hi-y *o*!:ÌPr; pinco   ÎDr nyl-. 

Ui.-:l'CO   '.f.-r.inr-  in i-fore^nd.   So^  j-.V.o,   LV-e  .» M^  „.   ;»ntw 

tilcn  ;-f  ílciühjnp, &<;ld.3j>'.   for ivínir-í n-..).ft.-e     ""-rei «ia1-i.•-.<"] ' 

Soora and oovarc  HI-ó peneraily ao cora Moi fr;.m oattldc ani in- 

cìde pan. Is.   Top parer r.Uh vindo-v* u.. ^  -lino- f;wU y,c .*i#oe 

with bo t. to;* Hiatal   carts,  or profile!  fr "/-vi. 

They r;~'? t\e Rombico1  : 

by  foldinr the <vjtp<ú> par.ei  ooVoa eve • the fla&ga gf ta0 

i,:1..* i de  OV.(* t 

by CfMcntìn.j,  only in cae o of ih» eoir«r  /not uk*i vftry «ucn/ 

-  T:owl :•• applied  technology 

ïhoif» linee are mostly direct Tit;.  ton^-e .  multiplo o cot welder» 

and spadai  fcldiiifv 'rnoKnotì,  rarely circular or cval. 

rrum^vorKr.  arc assembled following ile p.nrtô.   In principle 

threo basic mot hod:- aro applied  î 

1.     Gid-' ,HTO   fastanoa  to tbo grate,   th-n root, triudoir«  fruía«* 

with olatforme aro welded /methods wiüoly tiBed/. 

3.    A body is  apeerabled from the front   and rear part,  center 

floor and   roof. 

3.     Fir^t, th.-  ton part  1.8 made,   i.o.   aide, with  roof and »indo* 

frnr.RO and   the whole ia  mounted on  tho grate. 

Linon corf ist of  : 

1.     Stationary   Jigr,,  -nobile,   for tho etart of ¿rato,  thon tha 

roof and *Jndow  olatforms /Lincoln,   Kord  Genìe,   ? looo îïP/. 
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•v*p«no*6 HmMît   lift* Miti   *pjhl#Hl ìm*,t  atdt *r« conn  *t«4, 

/ftitíí'-a,  Vow thai 1 ', 

P*«*%*an>* »*ldi'->  fru-nrorko  >nv«  ih"  1 inir ,   filât  nr*  flniffc» 

me ^ù  *vr'^hei  Jin*»f.,   *5<»ïng fitìs»*r t»i»n»r it.« or connected to lif»#» 

for ih*nUt»d to .I >'.   HnUhud  frur:*»».>r1io r>ry<* t.-> l«n«e  /píntt oin- 

v*yr»rci/,   »h*» iD-"tll«ít1 «ih*mU»Aa  ixnly.   In th*».to Hnt:,  %\t  h«say 

lurf&s-: i'ïci'lliPit H  cam od r».»:.  -'7  ool-1^r^«n a;* tv  pi.ist io», 

áooifl  «*u<5 CCJVM-R,   covers  h?d -.nunftüarir  nro sm.ntha -»iter  final 

finirli,   av rwint  of rhioh cose  cnf.I2   nu7.\\tc ¡:oratcfc*ia and de- 

fect« ai e rf-nov(;d and thft ho'sy   lo roidy for rurfaoci  finish. Wad- 

ing í»r.cr> layoui   i« almya  aubjnetod to cc*c»y building anr* rcàunicg 

unntccücar.7 handling  ».ime.  Handling in ;oth bv  carte w1;h  pullnwi 

and by owrhua''.  eonvoyora, having an ulvùntagt of no; taking »¿udì 

floor  a p no e uni ran o«* har-dlal  in tibor test »ay. 

Surface Finli/n 

The fi ret taok for body turf no* finish is to assure it© w'tìft«a» 

«ring resistance /corrosion/ and enhance ite ooihetical appaar« 

ance.  Prevailing part of body componentn  in sado of  stool  ehpetn, 

completed b- economically paying amount of corrosion resistance 

materiale,  as glavnnized shoot anti-corrosive sheet or light mi- 

tal alloyed sheet. 

Smooth surface,  eimpla shape, advantttgoou8ly onded panels 

facilitale not  only tho surfaoo finish, but alao oar maintenar.oo. 

For aurfuco finish,  chiefly coating compositions are bein^ used, 

theaivantngn of which ic îiigh lut»tre  and rt*eilience.   They  requir« 

dustloay atdoBphore and higher  températures for drying. 
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•Mcry late 

•olubie la «•*«# 

ftíyt»§ tawparatura    /*c/ 

100 upto l««c 

lio up,o xac 
ISO «Wie i«) 

*0) «|iio tao 

Seppur    niukle mmù ihre»tun natal cciuir.tt ,  t?*» uf rt fer orili» 

•anta!   icifil coating of bumpore, bam tmì hub aupa. 

2.1.1    Virfaíf finUh by -o&t.inf? oonpounde. 

tfe« nuotar .j ' coating layore applied ef»«r phoopli&tiElng ehoisn 

*tm %hì degree f  surface finish.  In large eerier  production of 

•»all aiv c<-diuAi alto bcdlea,  it  coaaiPts »ooily of S tìegreea 

tvaatmont. 

Tabic 17, 

Vfc« tochnologioal g o Que ne e io presented in th* follewlng tabi« 

titration Thickncne in 
/0.001 mm/ 

Sagro« 

Ì,| Degr^aaing 
i 

2. Phosphatizing 3 to S 

S.' Priming 

I - «ftting 30 

• wetting with   ! 
electrophoreaia .   30 

• cold spraying  ! 30 to SO 
i 

» hox spraying 50 to 70 

4.   Znterlayer /fillert 50 to 70 

•©eording to the ohoioo1 

according to tfco 

B. Top colour enamel   !  40 to 60 

oholoa 

Total after grindlrglOO to 160 

All spots or. the body do not have the earae degree of aurfao« 

fini ah. 



t*»l»#fi-t*4 Nt4taa «i« »l#gr«Mi, #*• an* pha»f*»*tt¿*d to»  «t-raf* 

*f|i     f,rv»    *i,«n    1!;.n***t    I» *<••'    ill*"   bating   0«-**p<>ttt*d      ï^r    *«!t>pl*K,    H 

It parfit"!*  t    <M'M»-V** b#*tt»*f  pr«»«t-ilon n?  N»*i«* pa**!«*,   i.t, 

ttto of *.«, rr »wdy  and  lit hoi"»'»* MMI'U*.-.   I-'J»«..-.* Pt«**'V * »\»»-#i»§, 

rant pnrticlau  and wat*r «olubl«*  oo**t.in^* §.r*> dupos* .<*ii by on« 

rr*M   In *»r«.:*1   Uyri on *%\i  *H»rty  »MHO,  tmt   for  flÍUri* th* «•*!• 

vioo,   H  If  nrrar-tnr/  to un* an aux ti i *.:>   alfctr©*«*.   Th* <ilî*ptfi§ 

proeeur-   tafcfu.  »»-out  t».*o  'r  th*:.'f  i^iu'»!  »-.nd cc;*Ur<gt>  »*" dry Inf 

at  ta«i>*ra''.ir* of  160 °0 apto  lfC °C. 

Primore,   f. î1<îTO  and top HOAUIMî ttiuintìr. ar* aoriilití e>  pt#« 

»aure apruy KUM»   'hand or Automatic/  elf.t reità* \sally jt by e©*t« 

lng. Thic f  f*t tng Sa carri«) out   1n OTMCìHI olr-conditlonai spray- 

ing tunnolr,  lu»nt<»d to 32 ÜC und »1th r«latlv« hvni.iltv jf M fi. 

îho air e'rrulatlon  if 10 uoto 13 ttrw»« p»r «nnutv.   The '' wdv  tft 

th» tunnol   tr.  rith.»»r minp«t»ded   /for opr?"'nc ¡>. imt-r*  *?r  f!I1*-rc/ 

or in a slid« /for top coate/.   Gcnting eortmuunl.  #/floi ai-«  f-»r 

normal  »praying  U atout 60 f,   for electrostatic *>no naarly 90 £» 

Put operating oafaty of epraying guna and  the peaaibllity  jf 

changing shadoo  it rauch hlKh*r.   !>urin£ th« body coating íinlth» 

th« particular coat layara art drl«d.   During the drying lir.toM, 

noi  only the «inni« thinner «vaporation of  th« OOH«. Vng oonpouad 

or water tnkno placo,  but  al BO,   ut  lì»« o«n« ti»»,   th** toloidal 

and oxvd'. .».in*: mocwsr»*« durin«. rhish  th« l*y#r hardanlnr It com- 

pleted.   Drying ie  iy convection,   i.e.   fey  char*,  or by  ruilatlon, 

i.e.  by  «mitiflon.   ConvacUor. drier» arw h^atetf by hot air, hat 

gae in th*» bant  «xchani;«r.   Radiation drier» arr* «quipped »lib 

tnfra-r*d bulbe or nth dark  radiatore /eararair arature/.   Tb«§0 

are wontly tunnol   drlor« aiul are v» ry  often located on th* float 

ubov« th.-« prrayinK .tunnals or paint »hop. 
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! ,«.»•   a.  n» for toadlo» «re «IF*,« »i-,  CM-ti>l¿cnto¿ ánviory.  Tli«y 

0v«-:»t*t  f*<  #pr*»ylrv ":<>othri,  titani m<; ;ar»*T  v..;>-1 uri ori».   for r<?» 

lta-lìi- »ri «*"*«'»rif nie  i**>*ir».t Í0H,   *.;i,v   a»-f   » rovHod with   <\.rtWjy 

• Wif«M*T. *    '   ii**".|h1y  i^Kitt's^ l;'.;     nriUinr -lui ot\er -pnrin. 

l'or   '•• ''.t- 'îfij.ltftl  ìTO«.-M»IìOI  *   nir-c'vpdii *e-nir».r or\Uop  ,:or 

ipfftyiftfi tooth»*  un«*  p.unt   «hop,  v?« -T  etimi ti ornar  .ò- ñemtnere,» 

M*»**^,   ''r^inii.3 *»f rinoin^ *#,acr   . • ••ju,  t;t«=.   'jwu',,,: ' .v.thti.. 

§pi-*i4i  *H'.?nt   ',t  ,-.  •<*"* U   wat tv    *Mc »  '.uiVU'f  ihav  tv. : ccAtìr«,v 

«pr.-<y  fio*»   »n ih«  rrarf.vj-j ir.  :.iic  i« nfc -nor«,  li  !..  vu*.!; or. off, 

prepari;'i.-.n »nei di tv vita, t ¿on ef conl.nj; <:--T.:pou»!íh.•  piotino :ì 3,* 

©#«%«»*  indica. 

Hand* In,*» ic OR i&i«cr*l pw*» oí production !>roo«3«,  pupo. 

tifcl\y in <>«*• of . odioi« ¡»anslñg thr<*»\jgii th« t:iû%..»". urlarli,   Fur* 

tfeorrero f v»# tw.<tt1  caro,   run^«ï",  I^^'-.M^û,  .TO?. lar beds, »r»4 

v'ìdcr SJií1 ov«'vh»'u»  conveyors u."C 'ö-v.;v;; -..f.. ' 

Air  ! s mi  H.sortui.t  s»* á tuie,  nf'Vctiiu   lì'rertìy. thr  costing' 

«tmUty  LUì wcTkf*~'tt **eulth «lA ou'.ouv.   "ti   r..t bQV«»,   íhítrp.i^rr?;, 

con e tant   » «»ape rature, hv.Midit)   and pu; i ; y ,   V.u ¿i.- f < i   spaiying 

toooths ir    conditioned ir. spécial i>t&tloi:e. 

Du**tr*2 bh« 8urf»co finioh,   there  i.   ¿ ^.'ft . vat»n* cov>.iu:iptioh. 

for body  rinsing,   for grinding priora aró for rin-    ,g *n opvay- 

iRg boMha.  Do «id ner ni Izo.i naUr,  belnp tro«it «t> in   '..ou <-;;;';h«'ìa^«rB, 

!• \à««d  í. i  tha lai»t rinsing. 

Ooaîing c-.-mp-'undu,  for saíVty r^anons.   are oto red lu a next- 

•toy kii'inR    H«xt   to tha store,   th«re  ic t:nner*lly o '..-entrai 

preparation room,   atüur'-np coi.atant  coating oorat ....¿ià v.lr-09itys 

lt8 overrating ehnde,  sufficient  supply  for  routlrwouo ßpray?ng 

©Í dlffoirnt   nhadae  and different  Bcqunncou. 

Î»ï -diction ontiol £*nd convoyer r.p^u run, booth a and ilare 

opatationa ar* manipulai«á fröre the central control desk provided 
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with synoptic chart with signaling lights and dispatching. 

Spray shops 

Spray  ehops have generally  tvo :.min paria   :  tbf> firrït part 

for final  priming and bodifìe aro nut on ovorhead convcyova.   In 

the »jecond part,  bodies »re cowp'let«d airi sometime put on trucka. 

Lln.-i  capacity  it-  condifionoa by   tbr» ooatint; eocipovurbj,   Lir.u  r'>- 

fjji.no  fri prevent  cp^-ay  shops^ic tro minuter,   ¿o "ch«t.   for 500 

pj.ooea witnin   tv o  nhiíct; one line ie  cuffi siont,   for larger sor- 

iC'3 product'on.   th^ ?.?.r.o~  r.rc i^lt;.^li'3¿  ;   Si.'.ìca bt^ü tt.o.  ríenouit   v 

« .Fl i no hue tro  fer priming and three for top coating er.arcel and 

Vclkcnagen seven linee,  iJetv "augnali  spray chops in Sleamere-Port 

plant  it* designed for 35 badile per hour,   f.fter oosrplatlng boothc 

and driers, vmich has bean already taken into account,  it* output 

will  incfvsacc.  v-   £C bodJou p«r hour.   Body  inoporcion in -Jonc vory 

'aavnfully ar.:l .sp^clnl line  ío  &o:i\etixcc  .inecalled   for repairs.   In 

the Ford plant,   enterprise Gent    /Boi gius*./,   ovsry day ors body in 

oxpooed to  the  off    t of superheated eteam for e. time of £0 hours 

in oròer to find out  the adhesion coat agin?.   Every month one 

body  ic tooted in the eoli atmosphere for corrosion resistance. 

It  is dismount "d afte- the test  and the effect of calt vapeurc 

on particular parta  io examined. 

Metal coatin¿ 

lìuinporc, hub cane,;strips and other ornamental parte made of 

steal sh'-eto are protected against corrosion by means of copper 

nicklo and chromium plating.  Tha decisive  factor ifi, here,  not 

only  the combination of mentioned mutalo and coating layer, but 

also  üB poroßity.   The following combinations were' establiehad 

as suitable for prevailing part of climatic conditions  : 
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Tabi o    V 

Cooper        I       Nicked !       Chromium ' Total 
|        /      «/ /'m/ i />   m/ ' /,u,m/ 

+ 
polished cyanido double without  cr<?.ckK 

1 ' 3 - «. 25 •  30 0,8 47,3   -   '>0,. 

co^.t r.ciâ dooblo 
-35 1,3-1,5 

3 - do ubi o or ¡.ierocrnokn 
triplo l,ù 
H5 ~  40 or  *r'.cycipe? ouf Î3f   0 «  40,1 

0,3 

not 
poTiöhed primar balano!.•- r.Khoui   crac ko 

*.v.d lay or lot in ver o,B 
lw ~ 20 «- •* o 

pol ich ed and or doubla :        4ß,8 - «39» 6 
doubie 1,2 - j.,5 
25-30 

Metal coitine ioo'vuilogy oonpiatc oí  •  rireoí In»; sur fio«   /ri rìd- 

ine,  if it  iß not xvn^'A fron ¿fio >&aà velai eheet   .  acturl 

mot al ¡••-i{,t,i;r; /fcri{;.:T  or 3 end »bri gre/ 

•voiitual  final  polLtfhing. 

In oh? l&Ti:*-tories   »reduction.   ";and work ie limited ïQ 

the emaDjst extent ana ;>und grinding is replaced b" ftutormUc 

machineG b'i'.ng designed aven for hi.f..iy ooaolr.catcti coMponftt.t.» 

which, or coures,   wuet 'ha.re a re qui*-id  tec'fâ^oîoG-' -ftl .cethod. 

Dagrsaaing,   rinsing and metal  pi .ting bath o   tciv.i i.he. part 

of  autocutin  .-.mrh.iiy.rs  onaoling un  automatic pam  of  purea  f ora 

tank to  lank and   itB   notion ?n the  bath  following ihr.   n^otcr» 

mined tine ocaedulo. 

Automatic mettil  plating mach ino t:  are being deoignod fer an 

output of £.000  m2      of coated aurfaco wiihint 8 hour M .   Tboy 

uce  filtration and pumping over soluti  n.  The current  is oupp- 

lied bv ree tifiara. 
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Klaatloity  and  flow production In workohope   io ensued by 

sufficient »took of painted bodies batwoon the paint &boi< s.r.i 

upholotery uhop.   Thle G took is taken  Dare? of in LXJ.'.VKV caia 

controlled from tho dispatching ocùtre.  Bodies corsi ng from th2 

paint  ¿hop arc  automatically sorted i.iato utotúgo  linee and p.&f\ìu, 

without a hand  touch,  ae.it b further «rorkohepo /¿v.ntin btundard, 

Volvo/.  This atocfc ic for half «A day or for one day.,   i.r.    300 

upto oCO bodioo. 

UphoiLtuilng 

The coated bodice arö aent  fron the paint ohep to tho boJy 

usoomtly  uhop vrith such an equipment   ao th^t they  ahouli iv.li'il 

ito main xneu   :   to offer the passent-are a aefcty  drive,  confort- 

able Btourir-g and to  roduca fatigue during lonf-; trips,   Th« body 

lü upholstered,   glr.2cd, provided rith ccc^a,  difforest instru« 

3iOAt8 a^d n^ohaniarri.   Seati, upholstering oí in&idu rallo,  TC& 

and floora aro re ado in apholfa+ory ehc^p,  fren ïriiaro they aro 

tranoported to pertioular places of ££&erably llnftD. 

Material  : 

It is a ooating and filling material /tostile, cctten wool/ 

oardboard, rubber,  gluas, plastica, auxiliary and joining mie or- 

lai,  fit tingo,   electric equipment,  cmaMontal and functional 

aooo8oriir-8,  Some materiale are further procoscöd.  others aro 

brought aß oorr.pletod parts and are r».r>Gorrbled into unite and cub- 

-units.  Textila and plastic matorials ars being eircolied in rolla, 

cardboard3 in boards.  The technology  conforma to  material and 

aerie« number.   The main operations aro :  textile  and cardboard 

cutting, patting coatti and ao&ta together»  mounting of cc&ts, 

packingo and electric accessories,  glass,  ornamente and tight« 

noBo test. 

Particular coating parts are out from an ordinary or plaa- 
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tic material, polyurothane end PVO foam decks.  Two raethodc 

aro used  : 

Roughly &0 layere of mat erial aro nut toKOthiar on c. long  «able 

the  top layer is chalk od according to  the  former and  the whole 

'laye?; Í6 out by hand r/ith  el«otrto cheats  or citi with band zt;<rn. 

Q.     Tha ocating parts   are being OUT  -VJV.ì pronßep-  in ìnochr.ni:;c* 

linos. 

rutting together of coat Inge depends al&a    on the înaiarial 

uaed.   An ordinary te::;, ile  la being eov/n,  thr. elastic or.o  ir, 

high frequHAcy »elded,   aor.io moro complicated unitfi and hi^h 

frequency woldod arc sewn,   as  for instanco,   ïbwrholo a eat  cost- 

ings.  Multi-npedio seeing machines  sre used /even with 46 nee- 

dier./,  o>" robuoc declori with û stitch not requiring bottom 

ohut'sle replacing. 

High frequency welding iß based on dielectric proporticcs 

of plaotic material   :  during tas current  rio?/ of 20 up to  40 UK«, 

heat  íB generated in the joint,   eufficicnt enough to Join per- 

manently both piirto with e. walking width of 3 urn under a con- 

stant pressure of shaped sleetrodes.  The device for KF welding 

conoiot6 of a generator with an output of GG #7, by me an o  of 

which  it  is possible to weld  an aroa of 130.000 raraH,   further- 

more of a presa with an electrode and ito mechanism/ ohifting 

table,   reversible table,   rotating table and withdrawing table/. 

Production of wain units 

Door filling. Plaötic cover« are Hf welded and ground card- 

board is cut under a pre36.  The cover iß ceraerted on the wrong 

Ride,  clioned or»  at  present,  Hf welded in one operñtion with 

a secciai   jig, by means of which %h<* cover edge ic folded ovor 

the cardboard. 

Roof COV.T,   St ripa  for fastening the roof by wire arcs are 
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n bit chea  :  no1?,  thoy are mude of pinti Lie  roof nr.t <-*•:! al direct- 

ly by   folding and Hf t/elaiTip; on special  oAïtor.rjttc  r.w.iMnös. 

Cou'',  co VîT.   Particular parts,   ccr-eciaVì:.'  ths centres,  ars Hi 

v ìi-'nti i.-  ^ethor "ith   fill*:^; clastic tra te-ri al.   Tho vahóla notP 

i.t.*.   the v'nol*     Ci)vor   i 13   f^/ll, 

Loí^l juiir-t.i::bly. Hsro,   it tìnpcndj er. tho  f.-jL-.taiiìv; ci' olaetio 

fij.lor  /".pxins Kifc-síiG,   fot». pI¿sUc  storiai  o/ ratt;'.!::/   io 

toc uetal  fr arrivo rie,   and on the propor Ftr;itcbin$-; f.:iû xsut'm- 

in», oftno  inaine cover.   Ibis v/crU if  coi j v.  irrco partial  oper- 

ations to  that the n'-.t  tnltjht ho asF,o;-bled on tht; lir.c.   ihft 

line  conaiGi-  cf an apron conveyor onto 'vhich   »hs «est is<  r.oi« 

nallv plr,oed,  o: the ecsat   frame in  fixed  Jn'-o   special  stands, 

facilitating th? correct  pofeition of the;  t^ut  and tí: o 'vor:':. 

ufcunda un: pnliad "oy  floor ocnvsyorL.  líocfjy clip« aro baiug 

uuad,   in í'reat  erttont,   for asKorîblinc ocats.   Cifwr.pi.ni? teoÂo 

ar3 au to:a-5.tÍc. 

Body aßccubl. 

Fainted body  iß mounted on a truck óf The  floor conveyor 

on the assembly  line.   Then uoholutery,  glasc,   çeate.  electric- 

al  cquipir.ont,  fittings and ornamental rartf»,  aro nonr.t.iïù,  buMp- 

ore and chassis parts later on.  Next to  the wain Kr.e,  thera 

ie a preaßßcmbly working nlaoc for  Jnot-a.-.:nt  pr.nO v.,  b-jiar or r<., 

-oi   for  the vrhcle   front  part  /UCA,  Citioon   Aui   b/. 

The aoflied technological methods  arc   scrowinf;,   olipolng, 

ccücntinß end espembling by weans oí special fastening olô- 

mentn. 

On the lino, the rork is going en ont e ido,   &ñ voll aß  in- 

âide tho body.   In general,  several bocy   typ<?s  are asaom.blod 

for th<5 tame ty«o of cars and epociii   outfit.,   according to 

tht' cuaxoncre ' wish.   Thin   "mix" is carefully controlled not 

to overload  the lino or  not to ma!:s  ïu'.l une of  lt.   In thie 
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l)*opi« wi the It««.i» »i0t a«uy«i. Mortem .„nt^lUn^ dé. 

vioea we bQlrm o;nol*yr»a for r,h» «Voix« oont^l Utcîy /e0«. 

4««<wbly Unfl8 tu-» nuppliu4 i > 

by p.'liotfl  wousht tn ih« working plaoe. thic method io tbt 

moat, coiman VMA i» fcufftoi'mtly elastic, 

flivaight supplying lino  : 

by ovorhosd  convoyort. 

Aüßftüibly,  dibpfitcfi and forwarding 

According to  tho do^nf  i*  ie th« quoation of pinina the 

ohaBsio bony *Uh the chaasio or tho ohaseii^losD body with 

the chaecic parts.  The car deolgn and the body  oor-pooition 

déterminée tho eoquwee of ttoeembly  behind tho upholutory 

Ehop.   Codice  aro cent tô tho aetewbly line ir. different otago 

of completion,   following tho organised production  : 

The completely painted and upholatered chaoslo body with .floor 

or  tilt-;  onu,ottií3-leBt¡ or;o. 

The completely painted and partially upholtitored body, 

i.e. without  the floor being the pu.t of the flat  frame. 

The completely painted and upholetered cha-ssio or ohaeoie- 

•lees body,  but without  the door,  covers and »udguarda.  being 

painted and upholstered und cenias to the a^serably line sepa- 

rately  from   the actual body. 

Both nain parte of the body are brought to   the teeeably 

line on trueke,  on hooka or ntanda of conveyors,  being syn- 

chronize   in  Buch  a way so that the both main parte  are put 

on one another.   A certain  irregularity  la balanced by  regula- 

tion  sh«?  cp-sd  of  one conveyor   from  a. aoeciaj. panel. 

After ¡joini.,,5 the both main partß,   further  chae.ls cempo- 
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sente ao  fuel  t^nke, pipelines,  pedale,   tìtoorinf* and whe«le 

are beii;t: mounted on the line and then  the car leaver,  the line, 

From now or.,   the firai  tasting a^d   Inspection go^e on,  body 

Vlghtr.e&s tost,   steering coo^v.rvj   vjnninf in on cylinders 

bruku tent*?  ar.r*  headlights adjustment.   The  tenting  is done on 

tho line,   and,   •."her.;,   lb  in. n^où^ary  far  the car to  be  at; 

.-it-iirieli?.?.,   a, i.peoi»..! rwKin^ place   ia  ce, tub liso s<i.  noxt   to 

the line and   úíio car '..z ¡muntoci on  i •>. 

ih*' rut? e:r hi y   Unì  layout  fcl 'Vows   «ho  chonor: technology. 

Ooi:c cpwrationo  asks ior difficult rork over on* *» head.   The 

work in lines  in continual and individual operations aro  split 

into jho.;-t>r sections  in order tc achieve the full utilisation 

of thtì xircinç 3oquenee on all voricing places,  for instanco. 

corvi people  Z.TC  cent   ¡;o -¿hiu working placo or gr.-avir number 

of working places  is installed Tor this oporation on the line. 

Different  types arc being Kountsd. in different variants 

and in irregular aoquenco on th*« oar assembly lines as  in oaee 

Of body r:asombly   /mix/.  Gimilarly ac  in case of body assembly, 

even her«,   the  equal lino utili nation miet be controlled by 

moan» of computers, as in cace of  "nii:w.   The material supply 

of lineo bolinee to an important organizational requirements 

of line production,  especially    in  "mix" a&eembly. 

The line working places arc provided with material  and com- 

ponents 'ri pallete from the store,   in pallets in original  Con- 

tainern directly  from manufacturer,   direct supplying line being 

synchronized vith conveyors of other  assembly linca  /chassis 

•units/. 0-don?  to the working places,  where the necessary  mate- 

rial is br?irig pr'-pareri and which are at  the start of lines or 

other ötutotfic  points of production.,   are oent by means of  telex, 

pneumatic mail or by other moans from the central dispatching 
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panel.  This dispatching canter muet have a survey  ai' «coclee 

and Ite supplying.  Finished car3 are: tran« por tod on thoir 

own axle,  by  special car lorries or by  rail  in special tvo- 

-floor wnßpons.   In case- of long distance former ding,   cars are 

'   greased before  loading. 

.Body Shops 

The  body  production in the first body ahops was oxposod, 

from the very  beginning,  to au increeMn.fr pre usure- of coutroll« 

N ed and mechanized sarios production.  Out of thir>  f^rf-at nutter 

x>f body shops,   only a £c\? reuainad in tin year 1925 after the 

Second '.Vorld \7ar.   But  aleo  th.-ìss '.VOIT directly   influence by 

the    car concerne.   At  the cane  timo  in thiy period.,  no.7 body 

Shops-in thece car factories came  lj¿to be'.îur.   and,   at present, 

they are at  a very high organi national and  technical level. 

Some of them were taken over by  furn-mc body ohouo and,  Today, 

the firm Budd   in  che plant Ford,   Fißh-jr  -bdv  in OilC,  ?":>jßood 

Steel and Ficher and Ludio»  in 3î!C anv Karxar. Chi a in Volks- 

wagen.  At present,   the  independent  producers,   ar   Ob" au p. con, 

Pinifarina,  Pertone,  Ghit,   Vignai«, Oasi,  Zapato  txnâ üicheloí- 

ti,  are also  :iore or less dopendert  on larger or  smaller car 

factories. 

In present days, we can diotinguioh thoso typee of body 

ohopc 5 

lé     independent body shopo,  manufacturing prototypes and spe- 

cial bodies averaging from om? body per month,  and,  In 

case of several sport designs,   even 70 bodice per day. 

Pinifarina,   Bertone,  Ghia,  Vignale, 03ßl,   Zagato and Mioh*** 

lotti fall  also  into this group. 

8.     independent body shops,  manufacturing the aodificetionû 

for large car factories averaging H00 bodiec  par day 

/unaufison/. 
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5. 

the cur body añono manufuoturiiig ull typec of bodies lor 

their own mak<»,  for intitftr.ee,  71 ut, 3imoa ut o'thor body 

chopo. 

tfco car body al-cpo, marmf ACtuz : rig only sns be Ay typo for 

their own m^v.  One», of thefo r^prcncntutr'.'^G   TüU be tlio 

Renault plant with ite body  r,bop ir. Billancourt,  plins 

find Sandciiville. 

thu oody chops,  wanufoçturlng voided frwiew&xV. units 

toin/c acflor-il/1'jc: cowplotely in •e -;cdy chops of toe typo 

Ho.  C. i 

6.    Aesombly body chopa 

Tbc bodv chops of type 1 and S get their basic T>ody parts from 

tho car body chop they aro working for. ïhefi« ara mootly grida, 

front mudguards and bor.notu.  Tiio body ohops of type 4.  5 and 6 

'¿»operate 1030the-/ ^ r. certain oxtcnt.  The number of Gtìrios 

toy particular typeo of body onopn ic notnioued  in tabla No.   6. 

Tabid VX 

Typ« 
4 0 

?rototypce 

Piece production 

Small enri00 production 

ünáiutt oerifiH production 

Largo oe.rios production 

Meo a eerier; production 

A body efcop h*fi ! 

n praß «int: shop 

total production 

DOUR otlm- chopa, for lnstftaoa, 
i* weldirg chop 

í 

í    1 
1   1 ' 1 

anali 

/ 

/  :   / 

i  I  / 

i '   i 

/     ( 

•M •ÜÉMHri^li 
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ïody Ohop inyout 

built according  co their "nncáe" and tlte building» with toch- 

IKílogical.  CQuipmor.c nre gradually complot od rrith  inoreaoing 

Galo.  Risc em- fuev-orioc h avo a 3r-.r,':.>•;!. te body   chop for oach 

'typö.  ?hu3>? boriv  '-hop? fw b*.\nc; w.outly design      for the whole 

•..•teclinoloE/  í pretíf.rng nfcop,  ">ody  then,  car assembly with die- 

pet oh iag ani ícrvrtrdir1.^ 

?ho ^ollG c/3 :.uctiy ;>r. tfco c?cv.."id -Ti.vax.   ^osie ci tho body 

vohope *Ton¡ ths üurly days w oAo-floov building« /Ford, Volte- 

•••'.tmgen/. Lately,,   no^e of thee G ¿cuy ¿'neon ara tuilt again    au 

tuo-floor buildings or   «hoy r.cvo  oomo oí  U-.,;ir worichopL; on irhtj 

Y  fiirot  floor,  for -inetiinee, upholet.?:ry and paint  Ghop /foia, - 

• Hallerood,  Sime* W. otiìscc/.  The bandii::;; between the floor» 

.. ia solved by Li^.-.iir, of floor or overhead conveyor©. In oaso of 

'. .-noirly built b-•<:>• fìàopb..  se/arai b»nln ìr.yout a aro being appi lodf 

with reelect tu Uh* vaOwcod .".cjirilm    b€ tiro cm tho factory bu\ld» 

ingo end poacibility of i'uvthftï axtGr.sioi; ; 

. 1.    Long production hallo,  connected by one traneveraal hall 

for social facilitioc and cffieos /Renault - Plins/. 

3. Theoe production nolle aro B?XEC¿ abound the tro vertical 

branches /Citroon « Hennas/. 

•ö.    Tho Uro hall unito  ; ono ooneiotlng of e, precBing and »mold- 

ing shop»  ttao second oi" a paint and upholotory ohop and 

aseombly /Ford - Gent/. 

4. The two hell units  ¡ the pressing ghop ae an independent 

unit and an upholstery shop,  ao ths other /Fiat - Mira» 

.,      fioro/. 

6.    ao ono unit /Ford - Halewood, Vauxhall - Luton/, 

In enereacing the body production oapaoity,  oertain nurabey 

of big car factories locates taeeo body ohop e at coneiderabl« 



'M 3*«n.r.'M;ü  .' vv?. th<> ovroat pl'mt.  Tät»rc aro fcivsml   **cv.(.,:n 

rej' -i'»   ' 

r.hcri!MT<c of lut cur iú ^his paronv plant, 

];:ok  oí uu.-.tj'-í for i/>endírt,,    no production in thía purtlovl*/* 

öl."*-:--, 

iW.iortû ct¿c< •fcciw.T.îc- roo.uiroHcntfi,  baine lnto?toto<9 in rtin» 

3"-.:•.-:.:i't: ir*.'*uc-lry in -so-so ethar rogi^b. 

\WÂ vtA''.'.>!î'.-  ^'-  î "'•P'i •"•-'",   rinc:  *íübiorü  n;£<V.avions.   if  t¿4A? plani 

v\;: 

. ••:  c • 

•,-.v)[-?r.v'i. cov.oîry  r\iul  fiirt/nov cooporat-ion ii.arf?•  ^? »jxfff.jrHj'l 

Oecl--*v" tîi'i fiT •"*'>.  VAOVîî ir, :.\ t.'«rt->nfy to  orr^^'j f  ;»«\r 

OA-1;   cr-ip  JïI In-,' \icinitjt of '¿'"»-'. nain mc-ans of îicnrp-Tirt /roaa«, 

-/fvli^ayr» w* Tcv?r ircnopcrW and te rrinko une Oí  V:U-  r^ms »r.eÄ*tß 

of transport ïor t'ir- purent plant. 

•'Cîv* -.'oir.'\-uf- t'ùtwopn retrr.ted body ¡Vi.ont. ancî ._>.:» r rwb'ty body 

hall-:« ci' ooTrnJf;!.^-! ^a:h .ir-» vrrv  comp-licatod,  csp-ic? ally in 

uif, car fc.ctor.l-x->. 

'.•//•<•• PCùCUI-  ¡ú'-.nt  ha"  lt:î parer*v.  plant in Pari y - Billeii-- 

ccurt j  Í3Í.[" branches ir. Hi'-ifi,  Cléon,   ßt*ndouvi]'ic- í¡Jí'3 !-ì Mans. 

I:: îlliancouit,   ;.r.c bccii^i'  f:r R 4 cur are produced,  .vud 

co'AC   pvrnsin¿ü   for F. If our bocìier,,   in Fj ine H 3 0..1Ò H 1.0 bo- 

i'v'Mij   »'.ro pioòno'j'j (¡'."¡ó  :"uri.ri*r pr^r-i^ir.f/3  for R IS   ^   apart  /eoa» 

thU¡,   ft e mil i y r nun'.b'jr of H -i ond H lo bodies ar*ì complet «di 

Vhor-*. TììF: *\ lf> car bodies are-! mr\nuf&cturod in Sajjtìouvill* 

ner,r Havre. 

Volkswagen nae ite parant plant  in Wolfsburg,   further 

br-nohrß in Imrmovor, Osnabrück, Kausal  and Emdoa.   In tfolfe- 

bv.rg,   the  vV\r br.òicjn   Tor T/Ï 1200 and 1G00 are mar.nfncl.ured, 

I,i lïîvMW/or,  V;c-'.^.'-!'.  for tU.liv'.-w v¡ir,r,   li. Oonabrücb ,   1;h»; oport 

b;)Ji.-;ri of  i.V.o K.irr-'a;. -'M« 'K-Ví*«,  an.'   in D:ner.,   all  otht1*/ pre»£- 

in,'';5,   K)'ö ij.iivi   i'or othor J,ypi>n of Hndy  aceombly. 
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Both main European Fcrd pianti« are working undor joint 

Cooperation.  Yne Parant plant In Köln,  pi'cducttS   the; bodies 

of 13j  1^>  1?  anci 2°  types,  hit branch In Antvorp,  aoeemblOB 

these bodieo from ircoortcc pr*3singü,   another branch plant 

in Gent in Belgium,  producen the bodies of 3 3,  ^5,  17  type, 

fo7 delivery vans and  for English cars Ford-Jtecort.  /.not h or 

parent plant  m Da trenn am ner.r London,  produces th-a body for 

vwh3 nr.ro /.Cortina,  'Sephyr and Codlac,  asid Ms branch in Halo- 

wood,  the bodice for Ar.-lia and Eocort. 

ííuch ntovfí o implo conditions oxist  in the coo ©«rat i or. of 

the Italian firm Fiat,  producing all  os/iee bodice in hio 

branch Mir fiore in Torino.  Crecial bodiet-, i.e.  coupá and 

cabriolets are produce by th* fan.ous Italian body chop ?inin- 

iarlnu. and Bertone  in Torino. 

In tic Smerciali car factories,   «he proportion of produc- 

tion,  taking ir co account tfco ocor.osic«il transport,  goes so 

f»x,  that  each plant  ooneiots of coverei  independent pressing 

and welding er.oce,  producine certain r.ub-unlts aad ¿ending 

thera to the body aeeeably ehop© and car aoer^bly  ohopa. 

Conclusion 

In this proper,  X have tried to point ovt  »OP« problems 

connected with \b» u«:'^ and largo aerl-e tody production 

under European condition«,  correnoonding to the averlo la 

the year 195? with respect  tc the outstanding prnductlon&l 

«ad organila;ional  -i*thede. 

It COBAS cut  froc thlo conclusion,  that even the moet in- 

dustrialized stated can not  «xlst without a certain interna- 

tional cooperation.  Whether it  is  the quefction of different 

suppliée of aaterial or car accessorise,  and especially, of 

production machinery and equipment supplie», without aentlon- 
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lug v.he decign and plant erection with fnrreachir.p; "know non*. 

For thio reaecn,   It  1B necessary to put weight  or. that.o end 

other condition,   if the body production could b« introduced 

in such ft place, vh*ri  it trill dopend on foreign uict,  partial- 

ly or completely,  as  it  ÌB  tho cuse in developing countrioa. 






