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vit* nkien anali entalla ila» jalart» nani ta 
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•in« I  iiBJnr:  nom inni   m.-«      < -r ^.iu«*es. 

ri.   Dint'ii, ioti.-.;  vurkinit  ilr-;-v inr* »rr m r.t   tt.roufiliout.     Th«« 
uura<iit.ii    v.iJu» -    ifieHr.n       tin    rumina!   <l l K-JI-¿ ion  io  l»#« 
arti ii'Viff 

»>.   Only  li)r.»i-«|tnl My rm-.tMiir trv:  in- t ruroonta  aro «ned.     The* e 
iiir»uil<-   4t.f»j   tap.    mi«.is,  trrtiier caliper»,  un/rle f«tt*#e 
«•te. ( f M:.1*. ) . 

7. fli« unnvi) ulnhlr« mrunurc   viri.it i on» aro  concealed by 
structural  IMJ.IMH  bv   taking thrm   Into  consideration already 
in thr  fiction ntmr.f  or nrohict   (FIR.'J.). 

H.  Non l na i  m< n*ure nausea «r»d template« are un ed to control  the 
dlnenatane  durlftff marhlni«:   (rip. 10.). 

9. Jiff« «tv used tn mtchtntnr, «nd anaentoly whenever pnenlbte 
(riff.11.). *^ 

10. Th» maehinine »>M a»»«wbly «hop« «re adequately illuninated 
It. The accuracy  1« cunt tmioualy controlled by «pot «oat« 

«a mentioned bclor«<f the un* of d I nena toned workin* drawing« 
in tritiate tn« nun«ric«l value« indiente ine nonianl dinona ion 

to be achieved i« the nrerripiiitl t* r<tr attaining lliftn 

in »erial production. This Information on «I lawn» Iona in 
i*»r the  followin*   ^mttonnt 

1, S«t«up of anehtnea and otpiianent 

t. Ueal*n and construction of Mm for «noti in in* and a«i 
3. Control  or m*a.«urn»   m mach InI tv» *m* a*eenbly 

»1? 

Ordinary naamtrine *«•»' rata 

At loaat **<< fellovin* typo« «r neaauria« in« 
neaeaeary ror «tea team« mentioned above t 

t. Tapa ni lo j« Hitb «•»>•€« l« 

2» Rima atrnnjat   m tora vitti an.aeale 

3. Vomier e «li pera, rand In* by atona or 1/10 or t/M am 

'•. fixed anrl« «•««•« fnr «O* 
f,. Addatatele en*!« caw*"» 

Only bin» naaltty eteel  tnat 

attention aaast bo «aid to 
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ÉI^«l&«ÁÉi*aMu 



Il 

NomJ n, ti   mrn.«*nr •n,''i>' 

Th<> Mct-up oi in.iihl »><-•* »ini lator contrul of mi-nourpü In 

mar h uiln,'; ron or v.uv rrf-nt.Iy faci J i tat.«*«! by the «sr oV 

8|)r>cl,il'y  «•omtniiM'-<i   iio-iln;-!.   Mi-iiHiim  i',auf*<i,     Th»   mont   t10u.1l 

t } t«fr>   ,ïl»ï    tii''    f«jl low ¡ ,»/;: 

», Lcri/Tt'i  muí wiifth í^II^PíI 

.'í. TlilekneflM ¡;.IU/í*»í" 

3. Borine  pitch ^é*«ffr«i 

k. Joint  ßttuppÄ 
r». Prof i In putire« or  teatplAten 

The construction principi« or the*« it«u#e»a  li anew Mi ri**IO. 

The beat material   1«  at eel   or hard aluminium (TluralualaiMa). 

In ecrtain cane» mino «rood or thick  plywood In 11 nubi« »rovldln«, 

huwover,   that  the viri-i t loti«   of the  relativo humidity i« Ine 

factory «re amali.     Nou«l  or  !>Jyv«i<»tl  «heuld  bo uè ed only  for  tilo 

body of *auffe the ncturti   mcH»urJfM? uienaa   beine; Mad« of «stai. 

It  muat be romombrmi   1 hnt only Mie   length   («f«ih direetteaj) 

of a noi Id woo«!  picco  can h<;   re/»ard**H .%.%  eon» I" tit  for Moat 

practical   purpose*.     In ^¡nif?*a math»  of met* I  platea Ilka 

fctilcknee* Qau^oa  thr corwrt  of the menMurlivr openln** maat 

ttlwayn bi- borati out to nutkn  imire  for MKIOI I   aol latan and ether 

«achinine ran tu at the  ettf?«a  of parta to IM «waetared. 

The /»au^ea ara often constructed to perform several 

operation».    V.tr. a rod-type r«u«c a>ay b*» c one true ted ta «iva 

bot* the  length ami width of a panol.    If tía« «auna la ajada 

adjustable it can »«ally be re-adapted far  later aeaeuriae; 

ptiraofien.    Th« ari .Ute tab le tynea »heuld bo  fiottatrueted of «tool. 

The  tnickm'flf «auf?«  in  l le. in,   ta in landed for noaewir eaatral 

in  thickneHa ninniti«.      Th<>  »election al   thir.kneaeea it 

representa by the «aun-   thw atandard  thtckmeenee need lai 

factory.    The valum arc baaed an atrtndard raw« th tatuatane« 

af limber,    t.ft*  raw tntekneee of 25 an »riva« aaually 

thiekaoaa of 20 am,  19 am corre»poe*iln<Tly  t4 an eta. 

Tha> eorreat worfcpiece aseaeur*  ta eahieved «hen the aemja fibt 

to the workplace whan aaiehtnw ilantly.    if tha ajaajaa fit« 

withoat any fora« at «li fch* werfcplee« la ta« anali and ia 
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\ 
It   cai»   ih. r< i ..•-•  (.*•     :..II   i?,,,:,  H,,.   »luUTflnrp   i.fvllniç"   It   in 

th-    fin,   Ti'.r   .-e  il...   ¡.,. .4.:.i. nw.;  pò,,,,,,.       tTupn   une  of tiumittnt 
iMMMtirr i.anr« s  ir   very rapi,iiy ins truc« .Mí  to any uaer#    Th« 
ranin ad van» I/;I>H   .I    r UI/TS   m,,   th.-   lui low In, i 

I.   Uiak   nl   miinii uiW;   i ~.   miri-c \ l<» t In*, 

L'.   Mach Iti«,   m«'  i-qnliw-rfit   r.   I -tip  i.«,  morn   ncrtiratr  and rapid 
than  liy LIS« in,; uni ina»-y  nu>d*ur liw-,   uiMlntimntfl 

J.   Continuous  m.vt«Mir«*  mntr.,1 itnt in#; »Meli Iniiwj by mäkln* 
fr».qu.nl   -jpui   t»*t«   I«   «imnlr,   rr>JUb1o nnd  m pi ri 

J».  M«* !»•>   rnnff.,1    i M   uciJî.Mp « i-,,,   ,„ ba.llv   il hi* Inaimi 
workshop'« 

Toi«rane«  K«u#»ea 

The actual  t«j«ranco   «aurea  which  nri?  standard quality control 

inatrumenta  Jn m. tul    in.Jnatt !»• ean bo applied alao to Atril i tur« 
industry with coital« Modificati „na.    This neeaaa ttatea, 

however,  re I iah Ir M»f*vlnrirr> on the practica]  aeottraoy of ttlo 

woodworking machine   to b«  IIMKI,    %hm  the  poanibllltlee of 

«H.fir.ront wach inri  i«  known roallHtic tolerance* «an bo fixed. 

l*y  tho  tern toleran«.-«   is meant the  tanr<>  within which MM 

actual dlrac-naion «ay  vary atound th« no«Inai, d leni» Ion.    I.«. 

if  th« width of a «oil«! wood component aunt be Maohinod wltlt 
a tolerance of • o. » am,   th • nominal nmoii-i boina 6? a», 

all   piece«  In  the batch hnvin* wirltli botwoen 61.7 «nd o2.1 «en 

can bo accepted.    The   toleranci» rnn/r*  la   In thl» ««a« 0.6 an». 

A «imple toleranc« 4:*ut** with minimum and maxlaaaa di mona ton* 

la shown 1« fir. 12.    The other patire in th« aaat» figure lneludoo 
avddltlona]ly alao the  nominal mou»uro »ten  In the middle of 

the tolerance ran***.     Th*? ailddli» atep or nominal moaaure 1« 
ncoiiod €-,r,.   for .')'•' -t»i>  *»r a»nchliir>M. 

Tolerance   foranti n for a»nembi y 

The tolcrrtnce of * oonatntction aasembjed or several 
calculated fro» thr   ful lowing formula: 

parte tn 

* -V'T 
  1 

» n    • • • • •     % 

Li) wteere  tJt t.j,*»»*m «**«  th»  tolerance« ef the •< 
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Jtf fur 
J«« fir 

"•til* Ji« ê*mtm 

•ÜÍÉlál^É««IÉÍM •^~~   "" ^•^••-  -m 1inttffi|in^ifiih&iìniìfe|t'W.^I 



1 ''*•   M li I «• 

TH.-  i..'i|*t   teiera««*  of  th»  e.bln^t   in  fiff. H.   |« 
thus i 

. • •» •» •> 

I 

, ' >. '} < >     mm 

».'»'»       Mf* 

1 "»7 

A tolerant  nyMt««  m a  rurnlttir»  Mctary,   If r.*UM M a 

«««pl.t« protrnmm,   of,,.,.,  n**,îrfll,R «^«„ta^a.,    Tt» 

fittàm; ««.i   ailaptntim»  cu»  br  *„.,•<•«,»   it,   aaaaafcly  

•PPltcatiwn a,   »•irr.i.w«   fhr„.,nh«,t  „ill   contrai •.«.   «p, 
v.Jue  ol  cl««,^e.  of  f,raiWfl..,  ^^   ifJlfc.ll.lÄ W|I. #%## 

rN.  tat*,«««., „,.,   ^  imti9mt¥ú   ln el ,   ^   únmtmEm    4- 

«xaapla „f  toJtr«nfM whirli *r* .Itrectiy Mp|(Mb|t t# 

•r» <u«tlaA  ts  Kiv«r,   li. t«bi„   ..     Tlu, vaia«,  ar» ».»ae ... 

•tra«,«» t*.t* «*,!„   im jatmratcry.    u.rraaaoiaJia« ublM M» 

»• I«»«m ir«« •.»» hajidfeuoka or mu*i t*rhi»iaty(»,Ä. "laaAa». 

• taim  Ifcl.tcchHi.e».«» l«.CM,é*,cn).    Crvatiiic »f • rmr 

a«* relitti« talamne« syiItrw â„# ha»»*»,., Ä ^^ ffinnllig 
•wl e«9Ue.i^ t.Äk.    TH.r#f„r#   thm mm0 nf ^„^^  u m&% 

ft rmrr viëaaaraad   in th».   fumi tur«  tariti» try. 

I  f«-tette«   in ta* un« ol   ,«.,*•» .farli« -ittitlitng la 
Tilo 

ta aak.   IMMIOM t|H,t   t.-t.  by taking MMMIN «»* «f  

•f parta,    rh* ««•«!,-„„ mltH emtrmll ritm ^ Mn>M m% ^Ifcji 

fcy  tll«  -chi,*,  •p.r.fr,   aaaaaMrr  or a   ,„.«4.,   i^p,.^ 

e©«*«**» <wM.rrY coarti«*, ur mmmm 

**• «Mtity aa*tr«j   i» « ramnar« »la*« MM« 

llaaaaa activity ««neu si,«,!!«! r9¥mr a|| m9mmwm 

itiaa.    L.t ar MajMcaaaary »orli MM W aiai«i< 

— rajaat«* taawtfiataiy in tu» .tnaja 

• if a Ur*» T»»«Hty-ia»*rtnr knat 



- If- 

n 

Üt^m. 
JBÉt"iiii'iifiit'-a'B^^  M 



•  «Intake   It.   in  ..ri,,,,   ,,,„ m   „.,».,   <hrourh  ali   „„,*., Inj«* «tare«. 
cvr„   t..  a«•,nbly.      Thr   n,r  ,,    ,   ,nilltv      ari    ,„  n,.rwh|y   r„.„It|f 

in   ro.Wli„„-  or   , t,^,,, , .,    ,,.,M.P,n..   „,    , „,    ,..,,„,,.   ,„,„,„,,. fc   ,n 

Uiich  all   othrr   :,.(»   „K,V   »..•   ,f   „r.)W.,   ,i!HlJ|lVi 

Vlaun!   piece  by t>l«.Cc   contro     »v   w, r^r'.. 

Th.- %lM,al   pipru  bv  „w.  rontr,'   i*   f„  rir»t  ni«««  on tn. 

r**r,o»atbillty  of    thr   ,orki.,.,    J ikn  achine   ot»rrf,t«W.     UM 

lorien «n.1  mirarvi*«•  ah,,,,!,,   Jhrroior« mmúhmnium  the 

l-portanco ot  vJaunl quality control whan  »n.truetin* tho ir 
•ubordlnate..    Tho control  U *o*ter to mit   i„ action if 

• 1« «ad reanona  an» »««ll   .'At.lain«"! ,„   that   thr worker* 
understand „hat  1»  i„ .tuest ton. 

MUAI. TT Y CüjmuiL IN ASSftMBLY 

111« a»»aably «f mmlture  i* ,,.„*.fly «tevldert   into two »t*. 

«ta^o«, parta aa.oiabiy and ünol  ..**o»ibiy.    thm narta UtMkly 
take, car« of   the •«.„-.biy 0,  ara**•,   rrmmtmf btmmmt Me*! In* 
of «liuimt «trip* «, draw „nlt 8ld#„ oU#  „„„„,.„ ^ f|||ftl 

a.»o*bly put»  toother ih* act»«I   body of t«bl«.,  «hai«,  bod«, 
cabin.t. ote.     Tho  nart*  •»nembi«,!  i„  tho pnrt« a.»«ably 

fitted into tho bodi*. in thi. .to,;*,     rh« quality coatr.1 

•ctiono should oon»«,ou*ntly b« u  ndad  int. tvo parts. 

"TlncipaJ  objects of control 

Tht ffrtnoinni object« or control aro tfce following 

t. Nain (ItwfffMlrms 

2. Ovarian« oto, minor «eosuroa 
3. Meetoni^ilarlty 

4. Othor <ut£ lu« 

5. ramliol run ot   ports  (ir«o »i  warn) 

o. Clonrnneo» «wl function „r novi«« part« 
7. (tonerai enoefc-up 

»Ay ji«o 

Jlce ehould no «sod in «ooenbly wn»nevor 
•ttalnln« ****** tho «•Win* 

ibi« to fatui«**» 
«am 



*'"-u' ;   cun,„ d   ,  ...   p| M!¡      _ 

concept   -vrlmmry  mv«*„t.. »   ,„'..,,', "?      '"   »""""-t.      Hv   thn 

«.«.   <o   ti.,   ,ro^r  r„a,L1(,r, „,7'V,  "r""r" WMr"  im "•«"*" 
üv,'»m,,   u„. »ltll,lo      (i        "   1(*  ^t.     For 

«•'*<• »< «i- .i.i.. ,:,„„„.. \wT.rs,v,,.!w,,r nt th* "wr 
fonsijiictüH  ti,  ,,iv,   f. ",,1,Mjn«     ''r ""i*¡-   be 

TH*   thiCke.-   Urn,«.   »a   tir   ,,      ln 
t,,d   —'»"   «»•  -Wur, 

»/ *   «iti»pj in#.  Jif% 

antral a,   accuracy  i„ a...^¡y 

Th« ««curacy of •»,.Hlbly  t 
•owt«,.ta„ B0.lllBl "' «""*•«••" — with .pact«; ly 

nominal mraaur«  or  »oleran«. 

1-P.rt«.. ,or „«.„J "*•     •-    "«~'«-ri«y  .. .r „,«.,. 

—.«.»,„,„dlWMMriZ!..furnllT *""",,,"J- 

,UM •lt*» knock-«,«,*, fittik—       •«- 

"«**«« t. .f,« -. ,  . """"»i". or . M.M ,f 

t« 

•*<*••*• »f control 

^»« priMlpai «bjaeta ©r e^t^. 
^^ •••trai ara th« falla*4a*t 

* "*•**•• •* »^rfmem 
«• naa>a af 



Zi  - 

tana« «Ui»««ialo:ta.     aerai*» •      - ^^ 
of join*  ±a s a«. 

BarùwM «f ve«! 

lofi 
) 

Sml-Oai*« 
(klrth, »Mo») 

»•ni 
(oak, ttt*s) 

*K • "waMj Wtfa) 

Biri-nf «r aortiM (M) 

• O.O9 
- 0.0 
* C.OT 
- 0.0 

• 0.09 
- 0.0 

• 0.) 
• 0.1 

• 0,t 
• 0.1 

*MCi «K storne wr mmJiïy 
•1144* 
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i • •*« tO       <tr,        ,,^, 

**"•*  el*»«Jl-up 

•••*   *«   ai **•   Üftal   cttecit 

rim«]»,* -llrf t^^ r 

INTIM«»   a   IÍMH.MH   etMlrk. 
par ka* J *r* 

'»f 
•"•"*•«••   k»lK«   • •*»! •t« 

rhi«   ia«f e,„trsJ 
I? 

•r «M * «r« «i« •  *M»ck*cJ 

of   «•»*«     no.iuM.     A 
»•» 

1!   f. 
»  *«»rk 

ut 

*•*«» tr rivrsMtt 

Tlii« tftafc Tt^tr •      

'- •*.• ft. »UM* . *,„> n !!*" "•twlly ,to*^ •• 

•**•*•! t«U«¿ 

•* **«tUff 
»«• 4mliM t« *«M 

*• fâ««ié. 
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'IflWuf»    %* t <*i «»» ^ ». « 

^ l r    l..      '   > C * I I f) •      i  f  •      « .       y 
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mi 
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*•. * 1 »#•   • • i • 
'•.-•'-itt^ t natici i <*,%%• 

• »,, x»«|.  f||«r,,        •••rfc/n,JÄ 

.'»Ifc HI if) » -. 
<M #1 It 
81 '¥ ftl  - . ,• . ^ 



• t 




