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,„  H 4...inVl« ".ntr,  „,.-»«««>. »...d   .. product   llo-c. 
Ir„. ,,„,..l„„»,l country  .«.."- ...n.id.r.bl.  cun.lru.-t>,..,.     »ad 

...,hnul..«,.,,l   ...l..,..-t...n..l   .urk.   TI.«   .»«o...   for   th..   ..-.: 

,, ,,„.,,,„   ,.,...u,..l   ....   H.,,.,.. «   .r.n.f.M.n«   ,„iu.tr, 

.   „..,....    ...   ,r.-...-.    —..•   ,.r..!u.t,.,M.   '"»«i.«    .-.«'l.v   ,.r.ror«d 

,     ,.     ,.„, „,!•,,    ,.,.,r.-»»u.....l   ln».l*l,.«,   »<"»   »Jv.T.ctd 
1    [.n|U'    l»!      (Bit I •       *••     , -    -i - i   -   • » 

tMm   tu(l,   .„,,   .,wn.««.on   MM»   that   of   the   r-cÄlun» 

...untrv.   n.M -n-   thHf   •»..«   .M-l'ly.«*   1 —  constructional 

ri .,.,., ,.,,   I£«UIT«HV   i» i »ii.oT-   tHcUriictl   standard 

.   >-     «,,r,.   «utui lo   structure»   «hich  porTor« h«ve   tu   be    mpltced   by   «or»    »imT»c   »*<«" 

«un.U.mal   ,„k   -.n.|   • !.!. h   -r«   -Ino   contened   .«   Hcanc«.   Tne.e 

CHn   ,e   ru.l,/.«U   b>   ^Ä.I-..l..   —«   *«*»   tenute  .1   pledge   ft 

i      r--...r..,j «tfu, suolai   uualitv   bv   means   of 
In  urrtr!    tu   provide   r^iu"1"1 M,u'     ll * 

«a i«««   advanced   production,   tecuno- •or«   «t«|»le   curiHtriuUon    «rid IOHB   ttuvancuu   t 
logical   pr.n,-u.les   und  «datable  procedei  luv-   tu   be   applied 

iro|»cilv   and  competently   lü •odificatione   porioraed   at   the 

«duration  or  construction  ami   production,   a«  ««11.   The   study 

#,*   f .   l.il   with   this   problem without   substituting 18   de*ot en    to   dual    wim    i.nio   r 

tedinolo»'icü   trade   book». 

Major   subjects   discussed   in  the  study   are, 

-    Critériums  of   construction  soundness which  are  to  be  en- 

forced  at   any   tecluiloal   level   are:    formation   and   re- 

4Uiremei¡t8   of   form  and   technological   soundness. 

In   the   idaptafion of  constructions   general   technical 

atti lud,   r.mired  by   technology:   careful  examination  and 

»mil invi  not   only  of  structural   operation,   but  of manu- 

facturing  when  designing. 
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A-i.rUo« of  technological   .oondti...  in tha  adaptation of 

ed»0O.nt  •tructuret;   technological   •«*  .conomcal   «»•in» 

tiO«.   tuch   tu.«,   io   b.  perfora   m   >h*  original   and   ***\*» 
tlo»l   d..i*«in»  and   in  ..lection   of  ..frl.I   .h.»   d„t.r.i» 

lag  .hup«.   dl»on»".   tol.raiic..   and   lurl.c«   fi«.«H. 

paction  of   «.•••blinK  «et hod   and   »...»bim*  di.«n»»««al 
chain  concepita»   in   th.   adaptation   of   con.t.oction:    ont.- 

rlu«  for   .election   of   co-plot.,   lient.d   or   partial   cnan*.- 
ability   taking   into   »count   -tructur-1   com «pt ion.   ««tur- 

of  BBnuf.ii,luring  «nd   t <-. hnolotuoi    level.   ...n.t» 
Chain  conception   is  de.» rabie   or   r.quired  to   replace   .iti., 
if  there  are   lowor   grade   technol.Rical   r.uuire.e»t.   instead 

of hi ».hur ones. 

^   .*   -.«i,  «-hu  »ffart   of   production   apoeieliatt- Th. .uoleet associated  with the etrect  oí   F« 
i.-i«   .„„h.ni^l   lt»vel   m   adaptation tlon  and cement ration on possible   tech,...al   uv.i 

1.  l... detailed  here  bW.»>   .t   i-  d.«cu...d  »,   <-«  .r.i»r   .n  » 

1T«t  stud«   *nt.tl.d.   »complexa,,   .,pec ,.1 ..... »on  and   Joa- diffei 
o.ntr.tion  of  the   »I»»«'»«   reclinólos«-   • 

,hen  „Iti., the  br.ef  study   the  «r.t-r   too.   ...to considerati 
th.t  the  reader  had   needed  tecnnologi.al  Imo.ledge or  the 

on 

reader can find it in respec tive technical literature. 
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1, Th« standard of home technology  and those ••body- 

trig  the product   forain*   the  subject of  the 

11O9QC0 «,..•••»•• •«««••••••••••«••••••«••• 

2, The critfiiu, to be fulfilled al whatever tech- 

nical level, oi correctness of construction ... • 

j.  General technical survey required by the tech- 

nology »hilo adopting the constructions   

4.  The consideration of th« technological correct- 

ness while adopting of component constructions 

for home industry ... » » ö • * #•##•***•»•* 

5. The selection of the method of assembling and the 

solution of assembling dimensional chain at the 

time of the adaptation of the construction  •   26 

6, The influence of the specialisation and concentra- 

tion of production at the time of adaptation on 

the technical level \>o  be realised    29 

t 
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I. f|o ataodard of hoste fchaolo^j »nd those embodying the 

product forai o* the nub.¡act of the 11 conce 

In iuch a country, m which the industry is «till only de- 

veloping, a probi «m is cui-«ed by putting into manufacture, 

with the aid of ft licence of such a product» the docuBeota- 

tlon of which originates fro« « developed industry, and aleo 

represont* tin technical standard« The higher the technical 

standard of a »true ture and th,» technology embodied in it, 

the greater the difference which euit be bridged in the couree 

of ite adoption. 

The chief cause« of the technical difference»: 

- construct ione designed in developed industrial countries, 

belong to products manufactured in mass {.rodu^tlon, but in 

every case in laruer series, in comparison with the in- 

dustry of the adopting country, 

- in general the accepted documentation is compiled on such 

kind» and qualities of  materials and «ami-fieiehed pro- 

ducts» which »r« eituor not obtainable or else with dif- 

ficulty and rarely in the country adopting the construc- 

tion; 

- arising from the siao of series, but also on tue other 

hand as the result of more developed industrialisation, 

usually the manufacturing techno?, vgy of the offered con- 
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struction  requires mort«  ad^tttieeJ  machio#i,   anuiptiaiata, 

•rocefaen  and  tooling  i.'.n.n  u»a aecaptiug induwtry  hat  at 

- I--C «'••aptoo dooiment iuftn Had been prepai ad taking into 

,:or(!jidcratiün « Li&l-ur '"--rif' ^ .•"M^saiutial know- 

l'.í'tí'.e,   tuai,  thíit   *i)   H en   UH   fourni  at   ». h**   wâonent   in the 

fi 1 a f. u   '"' i'   a( e e p t a   <, t, 

»     tuo  doouw.i.iMioi.     i    *'«   • ;(/;BcC!   In^ilvei   n   tngiïoi   form  of 

<.)•«;•-•"•• ent.t'ii   tlnn   t»«^f ¿ffcol»  can  he  ¡.».*u'id   »t   the  place  of 

<<!. ut lue* 

Tt  is  odious uo**?«-r,   th*»t  • t»** products m<\ lufaetured at  the 

tilico  ci'  adoption  Tiu«t re«!   the ir   functionary   raquxreatnta/ 

ami   r.ìio  ii^ractari'tiL   :»p*»e. i' t -, ,*i » no«  -   avuti   if  on   a  io»«r 

lieut   ol'  TyJera.ico  -  «" ,f   be   i'ui''iliod. 

TI' i.-;   i-tñii iti Uà  üC'iüf*  ti at. M   «evol oping country  at tba 

tiMio  or  rttoipt   ol   ii>.i   ìJU."V. <    -*jn  .-•   technical  and  organia- 

in,;  aci 'vM,y   ir   iiutflnM)'v,    .nnh   i.      he   particular   probj #• of 

i he  .•'•¡•''li"}.'   >J"  cru*«  n.   \w.   y.vi   • iMiu Tac -uro,   if tue cenerai 

tecti ileal   standard   .>f   ta«  t !***»;*  •»»'•«  i*   * ow«r   ,haB   that 

of  the  place«  l'aulirti  ov« r   { HJ   Itine«.   However  tu«   solution 

of  tiie  quCBtion   i;   r.t't   ..  i öl *« fc »   the poti I ni 1 it. i «a  art at- 

innble  if   oxp'Jtfi    n»   l-   *n   terunicai   ¡*ud  «t o notiti*   field   ara 

•iti poasoaßiöii of   tin* rtec«i^ary   imtiwi«dfte and   apply   it pro- 

.•t-rly. 

Although ti» quaation 1« that at   the tie;* of  »¿option tha 

product  and  production niuft  to«  ifiiraded  to a   aomeliat tower 

le*el   owing to tho gif or   objective üireuettaneea,   ••ta  ee 
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this taak requires a fundamental technical knowledge and de- 

manding careful work. 

It can be stated, that in possession of the designing, but 

mainly the technological fundamentals and by th«ir consequent 

application, with knowledge of local surroundings and possi- 

bilities* and adequate practical experi one* tue adoption of 

the documentation can he successful, and later this will 

enable the technical standard to nee gradually« 

Essentially the task i* rhat: 

- constructional solutions representing higher technical 

levels tcust be substituted by simpler structures fulfill- 

ing functionary tasks, which c*n he carried out in the 

given circumstance« of production; 

- in place of technology representing a higher technical 

level a ready to use technology should oe applied assur- 

ing Just sufficient uualitative conditions und for which 

the machines *nd  equipments are ut disposai and which can 

be still carried out relatively economa call y in local 

circumstances. 

AS in the developing countries in the constituants of the 

oost of product tun the wige quou-, but greater part of o*er- 

-head charges »re alno relatively less th*n in the developed 

Industrial countries, ¿n the case of lower productivity, too 

the production can be economical  The .,ualitv of Uie products 

In »any case? can tv» ret«! 1 sed instead üt* with accurate ma- 

chine», with work r« luiring diligent, k ï I X uaspoct lengthy 

MBual rtctlvtty on sisipler, all-puipos* «achine*. 
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Just  as the qualitativeness  is not given by  the machine,  but 

in a  large measur«"- depends   on the work  of   the worker,   other 

technological   rules,   processes  nu» et bo  assured«   Below  an ef- 

fort  is made co   show not  economic  bat   rather such  technologic- 

al tasks. 

-      The criteria, to   be fulfilled at  whatever technical  level» 

of corree taess of  construct ion 

At  the  t j rae of*  the designing of   the construe ti ona and  also at 

Hiei r adoption  structural   op^rrii ¡.on&l   demands must  te  assur- 

ed,   but   notice   must   be  taken of   t.hn  forms  and alao of the 

economic   produetibil i ty„   Thus  the construction is good   if  it 

satisfies: 

a/     structural   correctness, 

b/     correctness  of  form,   and 

c/     technological  correctness o 

The  structural}}- correct construction  is well suited to opera- 

tional  demands:   its  kinematic   system  is simple and assures the 

required   movemortH of the   operational   task J   the  dimensions  and 

materials  of the components  safely nuit the cross-section  re- 

quired  by   the  given  loading^   »   structure  built   from elementa 

operates   with   s*fety*   tiie   proscribed   demands of accuracy,   the 

physical   properties  of the   roughness   of tho surface  layer of 

the component   correspond  to the  motion-geometrical,   the fitt- 

ing,   the   fractional   aud life durational  conditions,   the power 

factos s  and/or  efficiency   of  the product  are suitably   the 

specific   weight of tht product   is relatively small,   etc« 
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Tbe correctness of form requires that  the product and the 

shape of  it9 components satisfy  the up-to-date  form demands. 

The shapes should be  pleasing  to  the  eye,   tasteful,   propor- 

tional  in  dimensions.   It   m   ."e>u.i red   e.,u   o     ^unsuuiurs'   goods 

that  they  be  styl'S;!,   ano   \'  i    ir   iutrm. nj ounl y  with  the   sur- 

roundings  and   furniture,   o.»:.   from vehicles  Uiat   they   he 

streamlined,   ami  tn-ir  fitting.-»  .. oail'ortabl e.  On   the other 

hand  very  often   tuo  tiefen   si i, s   i.hrouiin   io   the  constrained 

fashionable  shapes   :iu<.'  roloiira.   on.lv   i'i.   forms  '.vhicti  aro 

moderata t   of   a   culturo!  ai "iati J   t»<sto,   nal ¡sfyint,  ..on sume r 

requirements   and economìe   demanda  are  correct. 

The technologically   corroct construction  satisfies,  beyond 

structural and  formation  correctness,   also   the  demand   that  it 

can be produced by   the most  suitable  processes   in  th"   least 

possible time   asid  at   the  least  coat",   the  structure and   design 

solutions  are   adjusted  to   the   re<j «iraraents  of  product• ibility . 

This generally  mean.s  the   furti ter perfecting  of  the designing 

because  frequently   the optimum  solution must   be   found   within 

the contradictory  designing and   technological   demands.   As  tbe 

economical circumstances   of*  tht*  Himufacturo  depends on   the 

character of  the production /on  sc-rial   size,   mass/ and  as the 

method of production  react,«  on  the construction,   the   techno- 

logically  correct   solution  of   ine construction will  also vary 

according to   tne production hoi 14  sin.;le,   serial   or xass.  In 

these there  are different  kinds  of  working  method*,  machines 

and equipment:-»,   thus  the   biliets or  semifinished  pieces,  the 

development  oí   the   shapes  of   the  components,   trie  dimensions 



- í> - 

even the prescribed accuracies can be differente Thuá the tech- 

nological correctness of the construction dopends ou the number 

of pieces   to  be   produced. 

It   is   obvious,   that,   the  standaru   of   the   stato of development 

oT  the products,   »vnrkitifc  ^4. le me ut.., and   professional  knowledge 

:,nd   -vorkint  weUu--ih   arf   historical   cate^oi iet?,   and   at  the   be- 

ginning of   jitdnsiri ¿1'....'itior.   »ere  mort:   ^riunUve,   then gradual- 

ly  developed.   The handing  over  and    •cüoi-tiria;  o»'   licences   ac- 

celerated   the  deveiopisK'nt,   sb* rreu^d  v -itaxn   ph.¿se.á  of  develo*)— 

mont.,   bul.   M  '.;;*»»•.»••»*-,   eu   ireiy   bp«ui  i>ai   haek-wardnees   in standard 

any  way«   Consequently   an the different   technical   ¡standards  the 

criteria of structural,   form and  technological  correctness are 

different.   The  determined out mum of these  belongs to the  given 

standard,   the attaining and  realising  of  which is  the  actual 

aim at the  tice  of adoptIne  the  douumontation given on the 

basis of   the licence.  The attainable  optimum enn be higher the 

greater the mas?  of  production and the higher the   standard of 

the mental  capacity  at disposal,   which participates in the 

adoption of the  given  production. 

It is clear,  that   in the developing industry instead of 

automatic   machine  lines,   one-purpoee   special   equipment,   ex- 

pensive tools,   mostly   etili   all-purpose machines  and imple- 

ments are  at  its disposal,   and  the  surface   finishing,   the 

shape and   the designs  of  the construction must   be modified 

in order  to apply  111 -purpose methods,   but   at tue same  time 

satisfying the   structurally,   formationally  and technological- 
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ly correct criteria to  be fixed on the given standard  in the 

adapted construction« 

3•     General   tacImieal   survey   required  by  the  technology  while 

adopting   t h e  e ons t rxx c ti ova 

Just   as on  a  >',xvon  technical   ntanui>rd  ano.  In possession of the 

equipments   in  proline ti ou   the   mt;tbDd   of  work cannot   be   chosen 

at will,   at   the   LííDC  O:   the adoption oí"   t.he construction  ob- 

tained  on   the  has-;   ;>f   licorne   tiiu   de^j.nncr c;t -invt   be   exempted 

from th«  necessity  of   examirii"if  th«  possjr.oc   ways   of  produc- 

tion.   The work  of   adapting dosi r.n i ug  must 'JO  examined   not  unly 

fI*OûI  the operational  point of  -view   the  appropriate   shape  and 

dimensions,   but   roust  strive   for  supplying these  from the pro- 

duction point of  view too,  tíven this  is  not sufficient,   if one 

is convinced that  the  shapes  designed  can be  realised  with the 

required accuracy   by  any  method  of   »vovk,   out   in mind  rauat 

follow right  up)  those  processes with which the components  can 

be produced  and   assembled   in   the  workshop.  The components must 

not  be exaoiined  only  as  uteeUaiiical   ciotuoutü,   but  in   the 

imagination taust   be  seen as   the woikpieees emerging   from each 

other,   iron? the   raw material   to  the  «apply of the   finished 

form and  dimensions.»  In ti i  knowledge of these,   the  structural 

solutions   should  be so  altered that   the  most  economical  method 

of  work will  be  applicable«   It  is   expedient  if  at   the  time  of 

designing more complicated coœporienta and  structures  the  de- 

signer confers  with the operation-designer. 

This  survey also means  that  the designer must refer  several 

times in his structural  drawings   to the  technological   solu- 
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lions, it must be indicated as on the basis of what kind of 

productive conceptions the designs originated, possibly in- 

structions   should  be Riverì  regarding  the manufacturo. 

¿uch  [inscriptions  could  already   be en  the original   drawings, 

too",  these  probably  would have  to   be re-marked   accoiding,  to 

t:is  technology   to   be  reali sod   locally*   £.<>.   on  the  drawings 

of machines   beside  the  geometrical  data of  the microroughness, 

un  should  also  ;¿ive the  direction  of groove /and   shape/,   or 

dotermines   the  mot hod  of processing too. 

Ooviously,   the  tochnoxogical   proscriptions  of   the   designer 

unti bo many   sided,   chiefly  in   thr   case of welded   structures, 

articulated   large workplace«»   heat treated components,   coift- 

plicated,   or  piece« of  a very   strict tolerance,  or   structure» 

with precise  operating do-aands. 

The designer  can or»l,y  satisfy  all   these,   if  beyond a common 

knowledge  of  designing,   ho knows   the manufacturing  technology 

thoroughly  and  acquired  a technological   attitude  and way  of 

thinking.   Technological   facts  can he studied   in university, 

furthet  developed  by diligent   30l f-jcucation   and  in the 

course of  factory  experiences,   on the other  hand  technologic- 

al  attitude  and  way of  thinking  depend  on the  aptitude, 

ability,   capacity   for self-adaptation,   will   of the  indivi- 

dual» yany   years  of experi once  oan çive u  suitable  routine. 

Un the actiuriiig   of all   these   too,   the  technological  correct- 

ness can only   be  valid  if the  designer consistently  examines 

his structural   solutions and  with an unswerving will makes 
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efforts for the combined satisfaction oí'  the  conditions for 

operating,   teo.uuol apical   tmd   í'or^iug, correctness.   These con- 

ditions  arc  «i'vieiuleiit   on  en>À\  other,  but   at   tu«  stuno time 

they   are.   ut  equal  v¡0 ue   <>nd   oí'   ilio   :ìOìU>ì  si/'nl ficance,   too. 

*«     The  cons; ^rjJj,^ti_j2J^tlj_e_t_ eoi» noiosi cal   correo ine ss  while 

adoptin¿  oy^^>o^^..S^IÍ^^Jj¿^t-~~^SPlS. home   industry 

Although   technological   c-.< vroct  design   • a  a   t;.*k   requiring 

complex and mut ACUIOUS   .v.jrk,   jet   the  ¡«nn   joints   of  the 

realisation of  c tie tech-iolug.ioal   correctness  can  ue  put  into 

a system,   the  tusks can  be   listed  almost  taxâtj^ely-.   The 

issuing of the solutions  is not  as simple,   but oun be  found 

in more or less  summarised   forms in literature. 

At  the  txme of  both  the  original   and the adapting  designs 

technological  and economical   examinations  of the  designs of 

machine  components must   be  carried out  in  every   task: 

a/ at  choice oí' materia] , 

b/ at   designing of  shape   or form, 

c/ at   supply of dimensions, 

d/ at  establishment  of  accuracy  specifications, 

e/ at  determination of  h si fa.ee qualitye 

Generally  the topics  and  line of  facts of the tests  to be 

carried  out at   the time  of the  solution of these designing 

tasks  are as follows: 
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ad a/    To be examined at choice of material 

a, - technological  requirements and  possibilities: 

- workability  of the  nmterinl  /ductility,   raachin- 

ability,   ways  and   poaalbjlitjOB Oí   lieattreating, 

filling  ci'p.iujty   iti  iitiuid  stute   etc,/ \ 

- The chango of proportion ..•f the material during pro- 

cessing /vary .in.'-' of strength, Ivninosa, fibre-direc- 

tion,   occurring  stressc-ä  etc./*, 

- The most  suitable  process   Cor the  working of  the ma- 

terial,   and  for  assuring  the  required  material  pro- 

perties /pre- ,   intermediate- autl   post-treatment/^ 

- The  unanimous determination  of material  character- 

istics  taking into  consideration   the working process 

/on parte liât:   the name of  material,   quality,   raw 

state,   standard or catalogue reference,   heat  or other 

treatments/; 

a2 - economical  requirements: 

- Saving   of material /small allowance préfabrication, 

mat orini  saving  proeessirg:   deep-drawing, cold  ex- 

trusion   butt welding  and  surfacing  etc./î 

- Saving   of time  and cost /usually   as above/J 

- ¿Exploitation of capacity /transfer of  operations 

from the narrow of the production  flow section/» 
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ad b/    To be examined at  the time of designing of forma; 

b  - technological  requirements and  possibilities; 

- Simple  configurations  /as  few as  possible basic   fi- 

gures  with plain  surfaces   for connecting each other/î 

- Shapes whiuu can  bv realised  stmply  with fe* opera- 

tions,   all-purpose implements,   few and   small   sur- 

faces   to  be  cut»   easy   approximation  \>y  jo e fabrica- 

tion -  e.g.   casting,   <mu   forging   etc»/*, 

- The  capacity of   the chosen working to  ¡£i"vo  exact 

shape /cavity   filling  capacity,   wall   thicknesses, 

etc./» 

- The course of realising certain surfaces /shapes/ 

/how ttie shapes of the workpieces arise out of each 

other in the sequence of the processes/*. 

- The most suitable shape designing conforming to the 

working method to be chosen /forms, planes of split, 

its shape, a simple form* at cutting: «imple tool, 

jig, ¡anchine setting, suitable clearance dpace etc./» 

- Assurance of retenti-vity /effect of residual stress, 

examination of   faults in suape caused by heat treat- 

ment and working/; 

b3- economical requirements: 

- Saviu¿ of material /thrifty shape development: de- 

crease of waste, reali»ability of waste, shape which 

can be made by   operation requiring less raw material: 

deep-drawn, welded etc«/*, 



TM 
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- Sating of time and cost /tipifying,  standardisation, 

few and  small   surfaces to  be machined,  working in 

pairs or groups  etCo/J 

- exploitation  of capacity ",   sh^pe  desvicning  not   burden- 

ing   the  narrow  sect ton of  product ion  flow. 

ad c/    To  be  examined  on  supply  of  dimensions 

c   "" technological   requiremont a  and  poasib ¡ 1 j t ies: 

- The  txtent  ..»f   the coœ| onent /the collation  of these 

on the  tool  machines  and   other  equipments with di- 

mensions  to  be  workodj   the control   of the measure- 

ments   from the point of  view of loads  and  rigidity 

during  the procès y ing/°, 

- The  supply  of  the   limensional   chain /unanimity  of 

the  structural   basis  surfaces,   collation of the 

structural   ami   technological   bases,   supply  of  dimen- 

siona  in  measuring  sequence,   examination of  the co- 

ordinated  and   chain-like dimensioning,   the correct 

references  to  dimensiona  of  symmetrical   and  circular 

pieces,   clear  survey  of dimensions;   grouping of di- 

mensions   according to  operation  and clamping, 

correct   connection of dimensional  chains  etCo/J 

C -, - economical   rehuir ¿menta; 

- Decrease  of  shoddies /uniform and unanimous  dimen- 

sion  supply,   coincidence of structural  and   tech- 

nological   bases/* 
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- Saving of time and cost /if the structural and tech- 

nological dimension network  coincide there  i a  no 

need   l'or conversioni   tue measuring  should  be   s ¿rapi« 

and  natural/, 

ad d/    To   b¿  examined   it  accuracy specifications 

dj - twchnolo^ic-tl   reiiu ireuients and   posdihilitie»: 

- Unanimity  of  tolerances  /collation ot   standards and 

correct  determination   of  suitable   si^oà   ^f  nome 

st and aid.sj   tin-; collation ami  supplv  not   only   <»f di- 

mensions,   but  oT   shape   and   position t oler;tncer«° 

supply  of  specifications re fering  to non-tolorHneed 

dimensions   and  shapes/Î 

- Examination  of  adherence to  toleranc   /faults occur- 

ing from the  previous  workiug and   the  recognition  of 

the  faults  of the  operation   next   in turn,   summing 

them  up taking  into consideration  their  character 

- in  scalar  form  or according  to   the  ¡aw of   proba- 

bility  - Ï   consideration of  vvorkin^ method   assuring 

tolerance/ \ 

- Assurance of maintaining accuracy  (if dimension and 

shape /suitable   ri-idity,   stress  decreasing   heat- 

treatmenta   in due  time,   and  identical  machine,  tool, 

device, worker and inspector etr.   for production of 

a  serial workplace/« 

d« - economical requirements: 

- Reduction of shoddies,  saving of time  and coat /the 

tolerances   should not  be stricter than the  accuracy 
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required by the  operntioní   the aineritlonöl attain« 

•houId   be   the  shortoit   possible;   l<»aat  possi bio  work- 

ing on non~l'j iti ufi   (i.itu,   o% «ü, i «mt s »n   of tuo  economy 

of  instrumentation  arni   to »l inj»   ut e,,'. 

ISLtZ    To  be examined at  deu-rmiijuorj)^ ¡suri au e quality 

81 " techaolubicui   re>.juir muent n and ^oainuil i i \es¡\ 

- Collation  o!   the   rou^iiu as   i\n.i   i o 1 ,J r <i m. .,• or  dimen- 

sions   /th.-.l   is   th«  tsatv A I shBi---if   ,,mi   «pec i Vic» tion of 

tolermci   and   w.-Uni.     o rres¡  »o.! • m»   r •>   île  ruuiitiiiess/* 

- The  unanimous   specification   of   rougriness /with   such 

atandard   lata,   which cau   be  established  in the 

factory/^ 

- The examination  of the adherence to  roughness 

/establishment   of  the  lapping and  refining capability 

of the  material,   tixaniinati on of  the   vibration  condi- 

tions,   determiniti on of   suitable  tool   geometrical   and 

technologic ii  data/; 

- tucani nation  oí    riie nhysieal  propeities  of the   pro- 

cessed   surface /from the   "^int of view of abbraaion 

resistance,   corrosion  resistance,   dynamic loading 

etc./. 

«2" economical   requirements: 

- Decrease of  shoddies,   saving of tioe  and cost 

/specification  of  largest   roughness,   which  still 

corresponds to   the operational and endurance ra- 

qui renient s/¡ 
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Ih« aaiwar /and  thus the »Elution    *o   the  greater part  of the 

questions  exanu   «o*   ini   lit-t^-i   abo we,    *i«.h   a  Honor» I   techno- 

logic«!   km-«l'Vltj;e,   r«n   be   I uumi   on   ih-  tMM¡)  of   l Horary   data 

at   publir   <ii'.?( osai      ìliovgvtìi    t.tiCMH   io t»   jiiobl »<fn.H    ->>tuetntng   * he 

JUdgtíU "H     ...f    t   'C.ill.il tit. t sH 1     ,:ui ru*- t m 'Si    |,,t     rl|¡    h    mu  í.    c#U~ 

oulatirtf   pince»«©*,    IIKííHU   y<u,íb   ¡>r.*c i i< ,-ii    sirsctum«    <ná 

dato  ar«   ne«- ..^»r.v ,   . tu< ••   .u ...   not   >et   tu   litor.ifi.ir*?,   or  cau 

only   be   t'ouri-l   »Uh   !;rn*t   ihi'i'iLuJt,,    |t   h.'l.uiits   <•-   th#*   futur« 

task  of   r»:»r.-irch   t.ui   lit<jiti,u¡b   »  >  work    )¡n   «iu< h man   and 

directions,   *Hh     h i « • ! i   t¡\t»   realisation  .u    » telinolo? t r al   and 

econoBituHi   c'intictncss  an   o écoute  u^craiivü  work,    Kurther  on 

efforts   will   be  made  to  give  H   few  points   on  ti»es«. 

The  establishment  of  the economic   working  »et h od is   possible 

by an analysis  of   time  and cost.   An  examination  of  cost  of 

production  is   biso necessary   m  order  to  establish   the 

economical  tool  machine,   the economy  of  tolling  and   instru- 

mentation. 

Realisation of work and time studies    The  time  functions 

- regular coherent monograms   md diagrams  of allocated tiae 

and  reference  basis - give  a possibility   to establish fro« 

among the one or  more possible operations  or technological 

processes,  the one requiring  the  shortest  time  in the gitan 

circumstances /l/0  These are valuable aids not only  in th« 

hands of those preparing norms and  technologies but  for tha 

designers, too. 
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tit flfiliifftPfPt 9* Mit of praiwctloa of oopponent for the 

economic  teats  can  be aatiaf«ctory  aa  follows 

C  "  ((T~Cn)  *    )_ |'i        M t        01 -    i    '     t, •    € 
i i   n •*• c 

ti 
ti   o. 

«rhor o:   ni»  the nuwbtji   of :t\,«r*tiùun,   j     thu coat  of  brutto 

raw «»tarlai ,   e    <:oit oí  •.-«ed   waatu,   epi   coat of  preparation 

per minuto,   e,     *.odt   -.f   piace   |>«*r   minut«,   e       CJC*T,   of  »»efaina 
* o» i 

por minuta»   e        ard   i        fator     «>i   <:oat   referme   to   ne. a .- 

iat-h«m«n  or  »poetai   tuoi,   L       „nd   '.^   tue  preparation   tlae 

and aiiaieuu   „imo  <>*   pi oc»*,  1      and   p     prie e  of    j   t   4     «rtd 

tool,  n    number of piece« produced  por  year,   n.   number of 

workplaces  which can bo  produced  durin«  whole life duratloi 

of the tool. 

In th« above  expreaaio« 

P ( 1 • -ra ) ¿ Too 

u3 "   ir" + TO ) » 

where ml» minute wagea in moaetary unit,   Rt  nn& R    are tue 

periodic   and  proportional   over-head costs  io percent  of the 

working wag«;   R^,   n      ht additional  cof;ts  of the »achine, 

the jig,   the  tool  /repairing,   am la teimtir a  etc./   in percent- 

age of their  prices;   i ,   price  of      j   i   g t   Hy  hour*  of  pro- 

duction, tine  of machine  annually;   aB and  a    amorticatlOB 

time  of machine and   jig /year/. 
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Calculation according to  the  above-me itioned  expressions only 

appear« eoesplicated  at  si^ht.  However,   for  its  utilisation  it 

i«  nöceHHÄi')   thd(   thh-   ÍHCtorv   bookkeeping   should   establish 

th«  cost   i «r    mi ou!'*   hcu Uiiinn   i.o   <;;'Cu  ii.,»chitu*.   and   the   c     ¿i tut 

Qf   factor*   ,(M,oiMMiê    tu   kiiiu   ni    |ig|   ¡it. cat tiuMMit 8   umi   tool   and 

degré«   oí   ^otapl îc.iti >*•-.   ih«  valut   of H     and   n     CHU  easlly   be 

to veu   t<v   tit*»   "r.'.',ra..iBiiii«    jffice.   ii    •rhnuUi   l<o   noted   that  the 

(tavelopiti*   '>f>   ' n«'   f.Hi'toiv   i.,,,, .ikkovf»' ». u;   f -     ut i<   H   level   is <f 

t« ono»;      >ut»»re«tt,   w.t'u.if   tua  neither   Un:   í*CH»IüBIC:I1   plant 

Barago»- ut,   ,i   r   > !i>.-   eioo.-.-ntj! dl    tt.hnul..g>   cm   i>e   realised. 

The  ael action of the  economical  worktn¿ j^rocea« /and  tool 

Bacili ne/   la  posa ibi e  by  the coapurismi of co «it  uf  production 

of  several   working   methods»,   The  points  of  interaeution  of  the 

y^£t|<      parabola  hr.m-'hes  which   ill latrate   these /'fir. 1.,    determine 

the critical   nur.ibor  -»f piucos  -  »i ze of  series  -   at  which one 

or other   process  becomes   economical. 

The critical  number  of piece»  determined  by   two  processes ¡\/\ 

-_ 1 / i.l pi 
J| M        •   •»•"'• -    '•'••     "•'» ...••«..,  • i —    »..i      *    -,        —. .   *        -   .-.,     ,     Mm  , - i—,—•—— _ ., 

where the meaning of the marks are  identical   as  before. 

If a  rougher falut  is  suitable,   the critical   number of places 

can also  be calculated  from  the  allocutori  tiaej 

t       -  t tl 

'11 d ¿ 
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Thus in the caso of a given  serial  size the method of work 

TO  be  applied can be  established and   this  can   be   taken into 

cons ideration at  tue derngniug  oí   the aurrponont. 

The economic»!   analysis of   ttit?  uso  u.' ¿l^s  /l/.   If   the áe- 

sííifiur  has   to decide  vvhil»j   düäignmg   tue component  as  to 

whether   to   choose   :i   sii-ine   *vhi<;h  needs   attachments   or   i/igs 

>i   out;   which ¡loes not,   the   «ocnomy   of  the use  of  instrumenta- 

tion or  jigging   is  decuhjd,   if  tii-i  saviuii  of  coat  of produc- 

tion  reached with  It   is  groat er than  the quota  of  its  cost 

falling  to   one workpioce,   «r  that  is 

vi1*^)-ta *<=*)• ta-^)à r . 
o . •   —•* 

3     n„ 

where  the markings are identical  with the previous ones, 

index 1   refer to values of  operations without attachment! or 

jigs,   index  2 to  those with them. 

If costs  per minute are unknown,   it  can be calculated  roughly 

thus: 

•(t-i-'d<*   hd-Th*) •{>+&)'-(».S o.b). -1 

The economy of the use of a epeci&l tool can be examined in 

a  similar way  to  the above,   that ist 

C    M 
V   \ 

('sk 
n 

M    f fc.   +   c   ) .  /t.,   -  t, ,\   i       -£ \   d a I     ( di di/ n¿ 

or if the »inut© cost is unknown, roughly with the following: 
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m • ( 
•dl- *d2   + n '   I

A
   * 100/ n¿ 

The  use of tipified operation or production plans.  The collec- 

tion of  tipified operation  or  production pi aas  prepared  fer 

the  characteristic  machine  o ottone.it s  i.;  useful   for   the  de- 

signer,   if  he  wishes   to   become  acquainted  with  the  working 

process   of a  component  lifted   in the  collection  or of  a   si- 

milar one,   in production   or make /necurnuy,   roughness  etc./ 

of different   characters.   These  oontrioute   to  the  unification 

of the   technology  of  similar   uioces,   the   unification of the 

jigs,   attachments,   fixtures  and tools,   the  reconcilement  of 

the  conceptions  formed  hy  designor and technologist concern- 

ing  the  product,   and the   technological  training of designers. 

The   tipified  operation  and/or production plana  beyond tne 

sequence  and  description of the operation,   name the most 

suitable   machine tools,   indicate the technological   basis and 

dimensions,   t-;ive the method  for clamp Ut  workplaces,   the 

tools,   and give directions   tor  the principle  solution of the 

jigs,   fixtures  etc.   to   be use*.   The  tipified  operation or pro- 

duction  plans  can  be  founu   in  the literature  /l/,   /2/,  /*/, 

/5/i   /«/  can ba completed with the tipified  operation plans 

collected  in the factory  or by  national  organisations. 

Collection of  examples  for giving technologically  correct 

shape can be prepared  for components produced  in different 

ways,   casting,   forging,   pressing,   welding,  cutting  etc./. 
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From these the designers  see the  "correct"  and the "incorrect" 

solution«.   The  example9  collecte!  from the literature /l/, 

/2/t   /3/> /V>  /"(/%  /ô/  etc./   Can be uowp] ctuented  to cor- 

respond  with  local  task«,   and  to  givo motive  and  expedient 

.>hort   verbal   explanation   to i,he  examples,, 

i -oints  of view on selection uf   bajis»  On  principle the  dimen- 

sioning  is tacin noiosi caJ i y  and   ser^iceably correct,   if  the 

iur'.ciural   and   tocìn^lc¿ru;aì   S;cses  coincide,   ox   Uu,t   is  during 

•vjrking  the  dimensions  a ru measured  from the   sanie   surface 

,i\,ar'in<¿  from which  the  designei   also measured  them /then 

i.iicre  is no   fault  in ubo ice of  basia/o   This  principle should 

¡a GO  be  followed if on   the adoption of  the construction 

structural  modifications   are necessary.   If on  the other  hand 

the  designer   is not certain of  the method  of  working  he   should 

without fail   consult  the  operation or production designer.  If 

the  technological  basis  cannot  be  determined  previously,   the 

designer  should  stick   to   the measurement a  given  from the de- 

signing  base /from the  point  of   view of its  operation   from 

the most characteristic   surface/ because only  tnus oai a clear 

picture  be obtained of   the role  and importance of  certain di- 

mensions and   tolerances. 

General   regulations:     a/ if the  coordinate dimensions are 

ft ven  on the drawing,   the  structural base /base of dimension 

supply/  should by all  means be  that,   from which the dimensions 

are measured at time  of  processin? /'measuring  base/;     b/ in 

the  case of  chain  dimensions,   the structural  /dimension 

supplying/  base  should   be  the  surface  to which   the position 
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of the surface to be processed is most strictly tolerant; 

o/ the structural base should be the measuring have /un- 

variable criteria of the bases/ in as many  operations as 

possible;  d/ tho number of members of the dimensional chain 

should be the oiuallejt possible /shortest w.sy principle/; 

e/ accuracy of posati on /parnIleiism, perpendicularity» etc./ 

during of specification the structural /ÜimenHion supplying/ 

base should lie that • n  pruportiot* to chicli t ,.e relative posi- 

tion with the specified tolerance inubt be kept J  ?/ at the 

time of the supply of .limona ¡ons attention must also be paid 

as to how the wovkpioce will be clamped on the tool machine: 

the laying surface base should be the more extensive surface 

of the piecej g/ if there is not a suitable laying surface 

base, provision should be made for auxiliary bases and for 

the rigidity of the worlcpieee /l/, /¿/t  /$/,  /e/„ 

Taking into consideration trie clamping of the workpiece on 

the tool ina machine and the faults it selection of base« 

It is kuown, thiit if tue structural and technological bases 

do not coincide, then tho dimensions actin", as collective 

members in the structural dimensional chain prêtent them- 

selves in the technological dimensional chain as resultant 

/closure/ members and thus their scattering is greater than 

that of the specified tolerance« Owing to this at time of 

designing position determination of piece on the tooling ma- 

chine must be considered and determined according to rules 

of the dimensional chains, how lurge the faults in the choice 

of base are likely to be /the scattering of base dimensions/. 

1 
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It must be inspected as to whether the component can be pro- 

duced at all according to the applied dimensions or whether 

the deriving faults «till correspond to Die operating condi- 

tions of the component. Owjng to tho negloction of the di- 

mensional chain «;jl uiai ions in many  cases the designers give 

dimensions on tho »iriwin^, ivntoti in »".hemselvos cause shoddies. 

Fo; the facilitation of tim calculations such H  collection of 

examples can be prepare-!, JLI v.hich Tor the classical oases 

the position determining t.^ilt   is  -ivi;1 for the case of the 

different kinds ut clamping of ih<¿ piece /!/. In these the 

designer finds that dimensioning s.y.->tera, which corresponds 

to the practical clamping of the piece, or on the basis of 

examples in the case of given dimensions can refer on the 

drawing to the positional determination on the basis of which 

the specified tolerance can be observed. 

It is indispensable to analyse the tolerances and dimen- 

sional chains of complicated, multi-dimensional components, 

and thus the calculation of faults in base choice* in case 

of necessity the cooperation of the operation or production 

designer should be asked. 

The coordination of the dimensional tolerance and the rough- 

ness, trie accuracy to dimension and rougîmes« can be economic- 

al ly asc er til ned /l/< During the course of realisation of the 

technological i y correct designing, .-.onori g other things, the 

designer must receive answeis to throe ¡inodtions: 

a/ establishing the dimensional tolerance on the basis of the 

operating conditions what is the largest possible rough- 
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ness he should coordinate to it J 

b/ establishing the roughness on the basis of the operating 

conditions what is tha dimensional accuracy /tolerance/ 

he should fix" 

0/ with what kind ul procebsing can the determined dimen- 

sional accuracy and roughness '"»e realised on the surface 

of given shape and dimension, or *Uat dimension accuracy 

and rouirhue^s can be realised at all with certain pro- 

cos singe 

The designer rarely or only sparsely finds references to these 

questions in literature*, in summarised form I he.ve tried to 

give a solution to these in my book /l/. 

Taking that according to Moll, safely, Kmax = 0,25 T and ac- 

cording to Djacsenko h -: 0,18 R ' l   as well as on the that o   „*i q        max ' 

in cutting R «s h , expressing the relationship between the u q 
D /mm/ diameter to   be processed,   IT tolerance  '¡uality   and 

Fig«2.        R    /u^/  average roughness  the  diagram No.2,  can   be  plotted. 

Prom this  can  be concluded  what  is   the  largest   roughness 

with which the  specified tolerance quality can be  realised 

for a given diameter,   and what  ia  the  largest  tolerance 

quality  cutting processing  with which it  is possible to pro- 

duce the   specified  roughness  on any diameter. 

The  tolerance quality  and rougtmess may  be assured   by  cer- 

Î   Tables        tain processing   is  given  in  Tables  1.,   2.   and  J.   /on the 
j 1..2..3. 
j basis of documentary and experimental data/» 

If it is necessary to modify tiie documentations of licence 

while adopting, then with the aid of the diagram and the 
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tables the conjugated tolerance quality,  roughness and pro- 

cessing method to be used in the receiving industry  can be 

determined. 

TK-/ftM.rni   of possibilities ¿or thu  adherence to tolerances 

/!/. If such tolerances are to  be realised,  which are smaller 

than the accuracy  of  the economic   processing /falling  beyond 

the strict  bound« of  the above-OK-utionod tables/   tnen the 

probability  of the adherence of   these must be controlled  al- 

ready  at the time of designing. 

The general   expression of   resultant  errors of cutting pro- 

cessing carried  out  in one  clamping  is given below 

2 
c ¿resultant "    «r + áf» * &*g  + k ' W + ¿« + &»¿   +¿ 

where S     the regular errors of the machine, tool and attach- 

ment independent of loading, S fm errors of setting of ma- 

chine, tool, attachment, ¿  ^ subjective error made by 

control with gauges, S  v varying /forming/ errors independent 

from loading /elastic and heat treatment déformations, caused 

through wear of tool, or by stress/, á me errors of measur- 

ing instruments or methods, 5 b errors of base selecting, 

C? error in clamping of workpiece, k errors depending on 
c 

factor of   scatter /for cutting ft*   2/. 

POT   strict  tolerating work /e.g.   for fine turning,   fine 

grinding/  the values  of certain members must   be  established 

separately   by  calculating /e.g.   deflection,   wear  of tool, 

error of  base   selection  etc./   by  practical measuring /ma- 

chine precision,  attachment  precision,   error of instrument 
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etc./ or from literary data.   In order to be able to  adhere to 

the T tolerance it   is necessary  that 

1 l-J    resultant 

The  eatabl Lshinoat  of two measurement of  blank or  billet». 

The  dimensions  of  bl.oik  or  billets,  castings,   forged  pieces 

etc.   are   frequently   different   iii   ; be  home  production  than in 

the  licence  'Jocumont.it ion*   then  they  can only  be  established 

by   Ine  correct  calculation   ui"   allocations*   the   al Locations 

on   the  other  hand   can   be  calculated  on  tlie   basis   of   the 

errors  occuring during   the   course of processing. 

The allocation of   any  operation: 

where "\/   ,   is  the  defective   surface layer  deriving   from pre- 

vious operation,   «•$ ,   and   'V)       are  the dimena ion  and geo- 

metrica!   tolerance  of previous  operation,   b ,   and   o      are 

base choice  and clamping error of  operation next   in  turn. 

The  expression of complete  allocation  to  be assured  on un- 

worked piece  is /l/: 

¿       =^>tt 
+ k '   Vug  + ^ud  + Snt  Mnc     +   YZ   Kubl  *c5ib  Mie) 2 

where: u  index represents the unworked /rolled bars, forged 

pieces, castings» blanks, billets ~ without any working ope- 

ration/ piece, n index roughing, i index after roughing pro- 

cess! Z. i, tüe values <>iven in table form in 1 Lterature on 
'  tabi •" 

allocation /l/, /V» / :J/$  /£./• The defective surface layer 



- 26 - 

of  the *\jr    . umvorked pieces  can be  found as literary  data 

/l/»  /V>    rv        and "V* •   ttre  t'1-   st;j.ii(Ktrd  values  of   the shape us uu 
r 

and   dimension   iterance  of   the   urr.vcrked  piecej   the   d .    can  be 

counted  as   baso   selection   errors,   o      can  be  estimated. 
a 

The  dimensions  of  tuo umvorked   piece can be obtained   if the 

allocations /taking  into  consideration the direction  of the 

processing/  are  added to  the  dimensions  of  the  finished  com- 

ponent.  The  shrinkage  of castings  and   forged pieces  must  be 

taken into  account* 

5. The selection of the method of assembling a>.d the solution 

of assembling dimensional chain at the time of the adapta- 

tica of the  construction 

The  dimensional  chain solution means  such a practical 

establishment  of the  tolerance /fitting/ of the dimensions 

that  the  assembling  is  carried  out   in one of the   following 

ways,   that   is   the  parts  .ire*. 

a/    either  without  hindrance /with completely changeability/, 

b/    or with a  definite  probability /with a  risk,   limited  or 

conditional   changeability/, 

c/    or by  careful   selection /selecting assembly  with partial 

chengeability/, 

d/    or it   can  be  assembled /by  dimension corrections  - with 

use of   fjttiug  elements/ on o  previously marked  out  site. 

The application  of  the   four  or   five kinds  of dimensional 

e lain solutions   is    iot^rnnued   b>   primarily  the mass  character 

"f  production   ¡mt   chiefly  the   technical   level   of   the  parts 

• induction,   too.   Ln  the mass  production of developed   industry 
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it is  the compiete  changeability  -vivici:  iias  ^rjvailtì   md  is 

the most  economical  too,   or  in  the case   of products eoinsist- 

i.n</, of  f¡   few   parts  /e.go   ball-bearing   product 1 -n,    fUe  select- 

ing aascmbl ì iiz¿. 

The lo,.or level   parts  production,   which   is  however,   the  con- 

cornraitant  of   ¡,. rodi.se ti on   ¡.ti  small   series,   enables  an  assembl- 

ili^; uuthod  on   a  io».er  ie.eì,   i lus   tne  completo  ehau'reabi lity 

and  the   selecting  assembling   : s   s..uniLu',ert   oy   the  linn ted 

chongeab.i lity   and   the  adjusting u:id   ¿ettim;  methudo 

At the  time  of  tue   adaptation   jf  tie construction,   if one 

has to  switch   from one method  of   assemblimi   to  another,   the 

dimensional   caam must   be solved   in a   deviating method«.   This 

is made necessary   possibly   by  tue   different   build-up of  the 

measurement   network,   but   in  any case by   the   '.-.¡ange and  re- 

calculation   of   tiie   joinings  /toi eraneusA   The designer   and 

technologist,   111  possession  of tito   kno..ledge  of the  theory 

and  the solving  methods-   of   the dimensional  /and tolerance/ 

chains,  can solve  +1v    tasks- 

Here a  few   remarks must  be  made in connection with the 

solution of  dimensional   <;nains,   although professional 

literature  gives   the  necessary data. 

Relinquishing  complete  changeability  the  tolerances can be 

enlarged  and  the  component production  becomes cheaper,   and 

can be  realised  with  simpler  implements /machines,   tools, 

measuring  instruments/,   i>ut   however,   risks  must   be account- 

ed for,   perhaps  certain ¡airs cannot  be  assembled,   or  per- 

haps  at  time   of  assembling measuring  or  post-adjusting 

operations    tro  necessary«  it  can   always   be  decided  on  the 



-  28  - 

base of examination of the   economical calculations and the 

local  possibilities   when  am!   w.iyre  to  apply   the   complete 

changeability   in   the adapt,•..,<   cnii.strucimu,   and   where  other 

dimensiona]   cuai'i   or asseuiolintí   uiethou:-. 

Complete cnaiiftc-ability, although enauliuü, quick and certain 

asaemblint;, owing to the narrow tolerances - and thus the 

costly product i on of amiiionents - is only economic in the 

case of large serial production, or of dimensional chains 

consisting oj only a few high accuracy members, or of low- 

accuracy  uiulta-cuetub'ir od.es. 

Limited changeability  Quilt  on  probable dimensiona is already 

suitable   for   the   solution of  the   dimensional   chain consist- 

ing  of  several   inu.uuors,   because  with relatively   little  risk 

of  shoddy /e.g.   û,j   ,,/ there  is   .•:   possibility   of  signific- 

antly  widening   use  production   tolerance of  the  component 

/perhaps   twice   ,is  much/,   and   thus   for   auch  ;•   cheapening  of 

the  component   production  which   v.ill   cover  many   times   the 

previously  calculated  shoddy. 

The method  of  selecting assembling is  very   suitable  for the 

solution  of dimensional oiiains   consisting  of  a   few /e.g. 

3-4/  members,   if  the permissivi e  errors /tolerance/ of the 

closure  can only   be   small.   It   js   rarely   applicable  if  the 

connecting   dime isioual niiains   have   several   common  ¡neab^rso 

As   the  tolerance«   of  the  components  can be   increased 

several   times,   the   ..rouuction   of  part«  id   very   cheap   and 

therefore  the   selection is  renumcrative.   it   is   expedient 
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however,  m   lue delecting method  to prep.ire   \ >ie clamping  and 

clainpud   Ui¡¡   iioiiri*   Toi    ideili ¡'-.¡I   ;  -li'i.uicc   -¡uality. 

Method   oí   pt^—i' ¡ tt. !)-•   is   .-»u statile  e,iie¡'i.}    L I   the   small 

serial   production,   it ,   .njvint.azu   ; ¿  that    i .¡e   parts  Ceni   be 

produced  >. leaf ly   Mia   t.he   precision   -j('   nie   d .> nions ¡ .vial   chain 

can   be   finally     scoria ¡..nod,    ion,   i i us   .-vj.doly   covers  thy   dis- 

advantage  that   the   ".¡«¡•< » i S:ï n^ /cloá-.r':-/   m-ant-er  has   iu   be 

fitted   m   Lao     slembi -ji-.'-vvoi'lv   suo^   on   ci.u   sj tt;,   by   post- 

worlau¿,.   11 iv   equal J ai n L.   Luen.i er,   jmveVar,    must   be   carefully 

selected:    it   should   be   üble   to  be   fitted   last   into   » ne   di- 

mensional   chain  /lue  assembling u,¡.úri/,   i a   should  not   be  a 

eoiiuoctitii;   member   to   .-monier   d ime.-isionul   chain« 

The  setting, /compensâto:;i_•}!/_ J^LK'-tA/-   ls   identical   to  the post- 

fi ttiuai,  ìuetii'j.},   "ut   i.t:   equ:d;>iü!.   member  can   be   .set,   compiled 

from  ¡<..rts,   T .¡is   if.   needs     no   remachininu:   ..>n   the   sitOo   The 

«e-leetiou  of  i he   ] asi —u> ent X une J   method  is   .-in almost  incom- 

prehensible  phenomenon w¡ i er e a s   In   developing   industry   it.   is 

tue  most  suitable   in   the   largest    uea. 

6»     The  influence of  the   specialisation  and   concentration 

of  production  at  the   tune of  adaptation   on the tech- 

nical   lr\el   to   oc   r o al i s ed 

The  increase  of  tin-; mass  character,   or   serial   size   is  one of 

tiie  most  sitiMiiicani    faci,ors,  that   the  hi-ihest  possible   level 

of  technique   be   adapted   from  ttie   document   obtained   ¡;v   licence 

at  the  time  of  adaptation,   however,   the   small   and  medium 

serial   production   is  characteristic  of   the   industry  of the 
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d^veJopin..  eoattríes,   und   lartie  serial   and  nia.;s production 

il     rarely   occur.   T-.K-   relativ^   üioiea^ü   oí*   the  mass,   ho>\- 

'••!',     (--'¡1     •   <:     ¡".¡''¡Iti!,      i  !'       <b<")Ve     I'lLf.'jrv     leVtl    -    O.L;.       Lit iOtlt; 1  , 

!    i -srio'iiì    -   s[¡e-. i .11 i :: ition  ¡•ud   cune !->»itr¿i lion   is  realised 

: n   i i:;lu.-try . 

; i-    - ,.piui.tj ; s«d   coi.cetilj cttiou  on   i.he   technological   basis   of 

.(roti .a: I) on   .  i'1   '  iu   i'; il j sati "M   o¡'  grouped   processing —   owing 

f'     ,; •   í nil ue:)i: e  in   ia.¿ d -.   increase  -   c'i.ihles   ine  application 

oí   f telinolo  iCc-1   i<rocesses   in  largo   serial   production  in  the 

coman).¡ut   production,   hut   perhaps  also   in   the assembling, 

even  11.en,   too,   if   tue  producta   must   be  manufactured   in  a 

relatively   sri.uii   stiles. 

;'ut thor  details   on  tnose  possioilities   are  contained  in   the 

study  compiled   by  L.   d.«l.L\rT:   "Complexi tv,   òne e i «ligation  and 

Joncentration  of  tue   ^nuineering  Technology"«, 
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