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Practical liirmoMoTJt 

1. JtjiWy« of tfctrftimttoM 

fh. INMN ef ia4»trUli.atio« i. nm taki.* pu*, to * „•«„ or !•«„• 

«t«rt U alMit «li ««atri« of th. «rid»  and CM ef th. «*.t atrikin« .onif..- 

«•U«. #f til. pTMMM l. th. «id-proad «tatlLh-nt -f ^ohlnwr octnutio» 

•»1 MtolMAia« «dmrtakln«., toother nth »od.rn plant, for th, ovrhaul ef 
•fm.lpi.irt Md ta« pr*é«5ttû8 ef «par* na*-t.. 

lithe**» th« pfoftiotioe of ÄehiBt t6clls   t, ,tm rmtrieUÛ tft ^ llBlt#df 

•».it eevteirtl, «roirmg, «.ter of e«iatrle.,  ta. l«»i ft,, «u« t,el, ¿. 

Umm eerlá-Hée, «* «^ Ce«trt- ha», to »port auch moUnm m m laerea.tr« 
•Otti«. * 

It la wry  import*.« fer teohnlelane im .«eh «nutrii, te b. in a po.lt!« 

te Mit* m «pert evaluation of %M quality ef tapert^ -an-nine taele «ad te o*e- 

9V ft« teet reeulte th» «uaiuy Cf .i«ilar tool. pr^0,à by afférent feeteriee. 

»• pvrpM« of ti«. pmatieal direeUone  i« to «atol, .oc* t«otaalei«j te 

***••#• f*r *h« esamlaetlen ft «i-^hln. tool. ©B r#c,ipt  In tush » »ay «i te oocura 

M *j«rtt*e e*»l»»«l6« ef th-ir  lumllty,  both % oarpyi«« oat epprepri.t. tee*. 
•* hy .v^uati^r their de«;«r.  «o  qilailtiV  rf- ^nal%.tur, frm %i# ^^ ^ ^ 

of th. «aohin«.  .Miity tc   afford th, r* uX.:t,  ^.to. lB p^^ ^ ^ 

to retain thoir imttal qualities -vor ,.  ;olv por^ ef «... 

V« hav. deliberately avoided reco-»*n*in« «.xrnwuoiy ee.plieeted teste »ad, 

in particular,  te«t. callin* for the u«, of complicate« aoMurUff lMtrwoBts 

•hioh are «Mil, available in th. factories wh«re th. «ohiM tea*, are p*i«^ 

bet ar« not availabi. to tá. coaruner* o,  th.-> tool«. 
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In a nuaber of osoet  it  to propoisd that  evaluation should tea oarrioâ out 

Mithsut any measuring at all, Bino« testing with oeeiplioatod apparatisi would be 

femslble only in a special laboratory s«aff«d toy highly qualified tootelolMW. 

The program« of tests speoifled in those diroetloas is not obligatory la 

all cases, and in practice i~..  is nooeasary to deoide in oaoh neparatc cas« whioh 

tasti thould be applied. 

Vho Individual toots described in then« directions aro applioabis mainly to 

widely-uaed machine tool» d«aigned for the aoealaiag of /ariouB parto naie of sts«i, 

oast iron,  or »©»-forre»» alloy» ani fer effecting; variea» différa»* »aohining 

operation».    In the oass of spooialitod machine tools, «ad partieaiartf i» tho o «s* 

of highly speciali*««! tools, tostino; i« offset od by Murying eat the operations fot» 

whioh ih« tnaohlwî tool i« designed, thus abbila« «a évaluât tan to bo Mio if it« 

productivity and pwoiniem in tao vary ooaáitioa«  in which it will bo usad la 

industry. 

2«      g«s«»l reaulreaenta regarding tao ooMttJone  in whioh acceptance tosto 
out 

2.1 jut ms, tOO,H-for toot ini?, and profetimi than fro« vlareAi« 

Tho anehin« tool «tati bo fixed on a «olid hme or on » ooaeroto slab ia tao 
workshop. 

after the «»aohine tool ha« boon sot up m ito bass or on a «onorata slab, 

it aunt bo oarefuli^  aheekad to BOO that it io lavai.   Bio degree of accuracy 

with whioh the levelneae ef the machine tool ana« bo checked io specified la tho 

preoislon standard« aeoeapajyiag th« tool oat alas la national at andaras on tho 

presisi©» of machino tool». 

Tho high-preoleloji level« used to check oaoh me tool» aust havo a soalo 

division ef 0.02 an por 1,000 aa or, ia «io «wo of high-precision machino ««ola, 

0.01 «i par 1,000 as (0.000« iaea por 10 inehee ©r o.oooi inch por 10 laoaao, 

reep«etlvely). 

When aìioeklag Ita lavai of machine tool«, all uovAle porto ef «ka «aal ouat 
bo in their aid position«. 



- 5 - 

* «t»t «fc» inveli»», »f ft »«fci»» %ml a iplplt  Uvil ls plmmá m ^ 

oafrlif., fa, UM* m m .tter part of là, «lia, tool «hloh o» be aoved 
lit «• hmMi-a f^i- f ti. «Ato. fTâm (fif. 1)#  ^ the lml 

iB mm*& aUK **• Aímmnm ©f imwl, the e»vea«iit ef the bubble ta ta« i.vel 
tottwta. Ito rartllt«..** I» th. veHioal pU- cf Äv^nt alenf %M ^^ 

If the level  i. pUo«d perpendicularly to th, dirette» ef aove.e.t, the 
d«gr*€ of truth of the guidée cm K «vsluitjd. 

«hen «h« »ovable table or other part of the nwchtr- tool I» » vwy «bert 

travel, or when there 1« nc provision Tor «men -wvoment .t »11, th. levehieee of 

th. •whim, can b. vrlfied by oaicuUting the horlcontali* of th. Ubi. or other 
P«rt of th. -chin, tool and eliatnating „ rv * pcibl. ^ biatlon fre. 

prfeot bori.oatalitjr.    Jùtc«pt  U OH« «tor» the »achín, tool i. m . three- 
potai «mating, tà. lulling ^i« ^iv« , ^.^ tmm% ef el-tle 

deforaetio» of it. fr*-.    Th. fra* M fà«^. >. ^^ 1Me tfc- ^^ 

It oocupiod when th. achine tool 9m ^^ tw wmiBim mi tfc. f ^^ 
it wa* produced. 

Adjuetmmt of th. lovoinor. of th. «MhiM «eel  I. «ff««*«. % adjuring the 
height of the individual .«pport. * «tuk th« ^M la nlMl    that lB %e .^ 
th. .«ppertUg .crew, (jaota), «dj-tiMê „„#«• ite#«t ,t#tl „^^ w e|fcer 

devieee (Fig. 2). 

Whan a aedta»-i.ed «whine tool ha. boon levelled ty the adjuetaent of .t.el 
wedge., it 1. aftrlaäble to pour oeaont grout under th« .ole of the machina frese 

eo that the adjuetaont „m be retain*« for , long poriod and the tool's .lability 
•ft* reel.tea©, to vibration »ill be enlunoed. 

It i. net eeaeatial to fa.ton aaohinc tool, of thi. category t. the be.« with 

helte ualee. the aeehiae 1. to carry out partiemlartf heavy work, suo h m 

imHliawei workpieoea, oarrving eut interaltteat «rtfiag, and ee ferth 
er uni-. f«i^ *tth aaoher belt. i. .„.ntial fer „^ 9t mg^9f m ,J 

Rie la the eaee ef radial drilling aaohino.. 



Whon Batting up  lonf,  heavy Bachino tools on their basca  It  It neoeeaaty te 

usa regularly spaced supports auoh at scrav-jMiui or wedge shoee arranged aletg- 

sido or coaximlly with tho anchor bolts ooaonted into ti« baa o»    Als makoa I* 

possible, during tho operation of the anchine, periodically te readjust il« level 

which «ay be alt«red by settling of the biuta,  and than avoid dietortioa of machine 

tools with faut-»ovin« reciprocating tables. 

In order to facilitate the «ounting of aedlua-eiced aaehine tool« whieli aflea 

may need to b« »ved,  and alio in ord#r to iaaulat« theaj fro« vibration iantaaef 

from outside tource«,  such aaohlnes «ay b« aounted on resilient vibraiian-iaBpiag 

supporti equipped with adjustable noraw-jaates for r«aterina, the leveluseaa ef the 

machine (Fig.  }).    Tai« itethed of «etatlia« i« part iwiiM'ly editable in the oaae 

of Bachine« aount«d on upper flocre of building, as  it reduoea the dynamio lead« 

on the floor. 

It aust be borne in Bind that Mounting «aöhiae tóela o« vibratioii-iaemlaiiag 

supporti may lead to deterioration of tho operation of the anelli«« tool if thaw» 

are internal sources of induced vibration* within the tool iteelf, suoh aa 

unbalanced electric aotors, puape, spindles, oxooaaiwly abrupt reverses of 

reciprocating tabla«,   intermittent outting with • etrssjg tool bit«, and M forth. 

It is not ro©o«i«ná«é that aa/ohine tool« with relatively flexible fracas which «re 

designed to be compi ananiitFy to tho baaet aaeh aa the fraaaa of long lathes, 

planing machiner, and other amohine tools, »mould be ;.»ountod en roeiliont vibrâtion- 

insulating supporte. 

Whan high-precision machine tool« euch am jig-boring 

grinding machines, etc. require rpooial protection fro« tho influence of outeldo 

sources of disturbanco (for esample when they oro located near planine* 

forfinf ha*®©» ©r heavy brief» otaaea), It la rec^nmonded thai they 

mounisd on vibrât ion-insulating bases consisting ef roinforoed 

blocks set on spring« (Tig. la) or ree ting en special 

pads (cushions) (Fig, 4*). 
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Ita *«.«. aro to bo «.od for th. t«p0ra^ «»um* of ,mchlnc» t00l, Bolfly 

f* t^tü« W.«, it i. m wll t0 flt tht! b(|B0. M|th |twl or ipen hBmm with 

T-.«etlon «let« to rooaive the faatonin* belt« (Fif. «,). 

Ita ..loot!., « -thod of «niniinÄ a mnchinr tool  for areopt.no. ft.,  thf. 

iartrwrtlo». .f the ««Ai^tooi «„„stupor .hoald b, t*.« « th. Min mié,. 

2'2    frinton«— of « °°"«*--*t  t^r^nrc  III th. nl^.. »r —.,-,• 

For the oemon machine tool, „hi oh fo» the bo. io «,ulp«««t of «ohi». ctope, 
•«* M  Uthv«, aulire , ,hln..f  drtllil^ MChini<f  borinr fÄchin(iP(  ^mifíg 

tata, fH.il», macnin«;, fÄr «*„„, mctlintl,f  ot„#|  -tplet miBt#nance 0f % 

fta t^eÄtw# u th. pl#oc of to>tlBf 1B Bet  BeeeMMyf  bu|  lt  iB tMcntui 

ta  th. t^t« „tottM «ot «nd.^ .h*rp eh«!«- whil.>  the pr.ci.ton  ti.tn 
«• UlM -rrio. out - that  i. to ,v,  f.« th,  tlfc thfl  1OW1IWM of ^ 
-«àia. i. mmtM mtil th. #Bil of th% ^^^ toBti Md tho ^ of the 

"»**>»'• taita IB opontl...    ihirt^ thi.  ti«,  tho Qhmmm in t«pcratWc 
ia th« pi«, of tosila* mmt mt memé 5ec. 

tarli, ttl*. th. «his. t-l « b. »^,« fro- th. dii^t w of 
•«,   ta ttat   ,tN.   of hot   or  ooW  a,   ^m  ths   h#ÄM^  ^   w{ilstiM 

ta«, ta tagt* fro. op« fce,, lB „lBtorf ^ „e forth# 

»Hhf th« Me.pt««, t«ti»j of higt-proel.i« ««hir,« tool« moh m Jl<p. 

- -Mbta, thj^i fruii* »«ài»-» hJfb-»r«i.i« fri^i«, «ehta, fW 

«Ain«*, „.., th. t«t .r« «* ,» k#pt mt a flvM tÄ^,twe#    lB 

', »• «Uta* tant«, of m% i. «dopt*, but in o.rtaiB e-«, 
m .liwiio ««uti«., etàtP »«por*,«, »«eh « l7

e
c in wlntWf ^ 

•M •» forth nuv' b. adoptod. 

Uta um, if th. «iw, tooi ^ t-Bt- for „^^^ ,t iU 

th. ^*r.^^ *,"" •^»•4-*» f Itar «pi.a.10« 0f th. 1^1, 
mi uhi** th. MM«, (tAtA ^ u of »j.^^ iU     fer } 

pm Ox tho Xfihlnn tool  »»v. «»ri w 

••.*.   jii Z ~ 



boring uachinc. In the testing of hifrh-prooioion laeohiBo tools, the permissible 

doviation from the standard tcraperaturu in tho whole of tho taut are* I« eubjeot 

to particularly ßtrict  roquironcntn. 
•       o 

Por sont high-precieion -»chine toolc this deviation must not «*e«#i - 1.0 C, 
>       o 

whilj for tho highoBt-procision nachlnas  it moot not e*eo«d - 0,5 C. 

In order to anintain euch conctaat temperaturas, tho tost oro« mutt bo pre- 

videe! with an automatic air conditioning system capable of satisfying tho«« 

requirements. 

The requirement* regarding the temperature to V- maintained in placo« for 

high-precision machine tools  arc usually stited by tho -âanufftoturers of the 

machines  In the technical documentation aoooapanylnf thon. 

2.3 The condition of tho —chin* tool bofor« imtim 

Prior to the ooononoostont of acceptance tostine tho aaehi— tool, mounted 

on ita baie as specified in soot ion 2.1, auat bo completely fistia with all iti 

atiaoBtWBiio    and technical oquipnent.    Th# lubrication and hyamulle ayate— of 

the »chine tool taust bo filled up with oil of the  appropriate typ«, m iilâioatoi 

in the ioouoentation nuppiied by the manufacturen; of the .-nacht»«. 

Tno anchine tool must "be completely cleaned of it« anti-oorr—i— ooatiag. 

If any individual movable parte ware fastened down to provost th— fro« moving 

during transport, they oust be fro od of thoir temporary fastenings or apa©«»*, ami 

before touting thoy aunt be «aireé, by hand to sal» «urs that thar« is no hiBÍ««s« 

to their aovoasnt. 

All the protective dovicos da«ign«t to ensure safe operation a—t be fitta* 

to the machine tool. 

2.4 Warning UP the machine tool before prccieion testing 

M m rosult of mechanical lœsos through friction, of ©11 throttling in thf 

hyiramlie syst«, of eleotrloal lossee in the raotoro and mechanisms bmilt lit« 

tho amohine, «ni all« a* a reault of tho pvoeess of maohlninf itaolf, has« is 

generated during the operation of a Bachine tool and thara is «cwsem*! h—fftimf ©# 

its individuai parta, which loada te their boat defamation an« 
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mitual position «md eor.otl»oe  jVea tholr oltip«.    Before- teotia* the procio ion of 

tho aaoal« tool, therefore,   Il U noceee«« to «** ttp the »ehine % runnin« it 

llfht ao M te bring tho t«p#ra%ap8 of ite nrio« parti up to the mrml level 

attained «win oporetl«.    ftoiravor, not a i «««trieal t«t> r*ptire prior 

Matai* ef ti« aaehl« t«el eo there i« a© «oed to perfora »li of th« i«ediately 
nfter the «aalae tool I», been „««J np.    n ^,t be McertalB#i „^ test8 

remire ti» «hin« tool to be «»««I w   :m..il»toly befor* they «• .f feet ed. 

IB lath«, teapewrtur« deforaatio« iae ta the fenoratioa ef boat in tho opindlt 

boarUft« «art a auMt«tl*l influoro* m the p«itlon of the opiadle «it relativ« 
to the frita. mmm mloftf vMch thm Qromm ,lWe ^ mA |Q the ^^ Qf ^ ^^ 

•took «plndle. 

IB turnt lath«, w«-sia« up % Htfct running affoete the poeition ef tào 

axis of rotation ef ti« apialle rotative to th« tool belie» of ta« turret, tao 

direction of longitudinal aavaaoat ef tao turret, ma the loafitudiael and traae- 

vene aavtaoat of tao slid« of the outtiag head (Ih. ero., .lido). 

I» wtieal jig-bertag »ehi«*, «arala* m the Bachine % light mania« i«ade 
to dlaplaoeaoat, with ro«p©et te the table, ef ti« m« of rotatloa af the opinile 

(«viaaalal di.placotaont «ai divert«« la a pian*, perpjtóleular te the longitudinal 
It of tho tabic). 

In surface grinding aachin*«  ho-t distortion of the nachine nwv ] vj t© 

paralleli« between tho aurfaoe that U boia« ground *M tho eurfacc of tho tabi«. 

STratoa" ÎÎtl ^ X"**W  "fr•*"^"«, of a r^chin, tool coincida »ita 
3. 

It aalet be verified that ali tho .«*ohnic.»i charactorlati« of a umettiti« tools 

i.e., the travel of ite varloua movable parte, tho saxim» dinenaioru« of the nork- 

piece whioh oan be oachincd in It,   the nuocer of revolution« per «taut* of tao 

•»indie or the auwer of to->%ad-fro «venants per minute of the workin« parts of 

the machine; the feed spaed and the Taxi mum scrw cutting pit A, et«., wlaolao 

with toe data on the technical oharaoterietioe of tho machine tool provided by the 



- il) - 

4.      ^liocklfyc the conpl.tenace   of the   '.   •":.;•   I     ;u;"..n'   ¡r.d  noria.!   fitting. 

Vhen checking all  ti«? nomai  fitt.;.-i«-'    >.  • •.-. *   *.n.   poking"  list,  ono should 

IIBO cheok the coaplitunóse of the « nt ; r    .   *   -C  '. ciwifil    qiipr n'  ordered for 

tha operation» spocificd when  th«.  nachin«.  tool »a« purehmiioi»    Ali  this  -.xruipaaat 

ami be checked when it har actually  buen  tnct^licd on thr tuonino tool   utd 1* 

rc-ady to carry out  ite particular toohnical épuration. 

5-     Tasting of the maoiiint; tool when rwniftf, lijf.T 

r).l    Inducod vibrations in the zmhim tool »?t .i. rmii-m light 

An  inportant condition for om?urinir that a menine tool can perfora precision 

work is  that whan running light  the  parte of th<¿ -»chin« tool which oarvy the 

cutting tool and the workpU-co should bo fr>»o of iniueod relative vibrati©««.    Th« 

prcsonec of such relative vibration«  la th¡> rich ine tool any load to th« apaaamMao« 

of unacceptable modulai i our,  in th.   nachinod surface or to iaporf«ot circularity of 

that surface. 

Measuring the amplitude  of auch rol at ivo vibration« taring light running calla 

for tha uso of spooial inetniraonta whioh the usara of aaohla« tool« do m#t aaaally 

posso««.    They will therefore have to stake do with » sahjactiv« «valaatica "ay 

touch»» of the outwardly »pp&ront vibration ef individu«! part« of a machine taol 

•uch aa the h«ad ana tail stocks, th« eleetrlo noter«t th« ptMps ani ao forth« 

Such an evaluation is aalnlj of use la oomparing ©«# anchine tool with slMrtaar» 

The final decision on the pormiftribility ef tho level of vibrati«» 9ha«rv«i la 

grinding machinée during light  running nust he takaa on th« baa la af tha vaaalta 

of tho finishing {.'finding jf test pi   -r« (geo below, ««otlon 7.2). 

5«2   The »aoothiw« of rm*m^ of reciprocaiin* parte of th.: nachliM t—1 

Vhen & Bachine tool ineorpor-it^e fast-noving reciprocating part« (anaa M 

tho tablas of surfaces grinding machines,  internal ^rindurs and cylinder- and oon«- 

grindlng amohina«) whoa« spaed  is "waaurod in tene of avtrer p<?r minute, ozecssiv«!} 

abrupt reverses may Bet up transient vibrations in certain parte ef the machia« at 

the aooont of rovaraal, and in particular, relative vibration» in the 

•pindle «id in th* parts of the nachin«- carrying the workplace (th® 

heads between which th« workpi«e« la held)* 
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In».-  toóle  vi   r ní/.-d by  t.h    r--*r--h.-..-*r.   *h-     •¡c-trawaa of revers« 

o« ba «mlaatftd only *nh  jcii rr\y  ->,v  touch",  an.l *.hn   is, v.inl}   of una only far 

aaklajf » MMptffttivo evaluation of -nnchir.. e •3Hr.ufaf.t.-,rt...1 by   iiff. rent  factories. 

A flaal •valattlon c«n b; mad. on the b.iais of the r-ultì of »"indiaf tust  piece« 

«ita tha MOhiftt- ldvaaU-d EG  'hat  there  is  tn-    m; .;•*?  P,;mit..iMo arount of  free 

a«v«Mftt a,t fie bugiamo* -uA jnd   jf   .-*h sti-.k.. or er.  th-.t  ti..- grinding disc doee 

not Wmk Mtttact with the workpuce.    This  ltw-t corvi it ion is  ir.portaitt, becaua« 

tha  la**«* vibration« «ut  up   tt  *b„ ti.-.e  ?f r.,v. raal  dio out r#i»tiv«% quiokly. 

If, fer aataapla, whan trlading » «haft on • eylindar-and-cone grinding- 

aftOhiM, ti« tabla ravora« i» not auffiel ant ly »aooth,  uadulationa nay appear at 

%M onda ef the ahai* if tàa iateood vibrati«. §#t up at tha tlaa of roverer.l 

at* died out b»##«i frlaiiac is bagm. 

grlaiiaf wittewt tha grladia« ila© laavlaf the »orkpi.oe - «a, for 

»tsaa grinding if 1« a baad or rib - tfcure is an mm groatar dan§«r that 

•f rthttttla« »III appear In tà« gromá aurfaoa at the end of tha stroke. 

•f tia raaohine taal oust b# «valuatad frets tho point of view ef it« 

•ff»tt «• tin opnt« ef tè« aaahJjM and al»© o» tima wexklag mmrhy. 

m It la MMWj to MMiw« tha »ola« lavai of » ttaehln« te*ol, a noiPe 
ba uaod. 

flat OM of tha folloviaf aoiaa gaugoa b« ua«4: 

', 1gry« 1400 C or tfpi 1402 C.    Äute Iaatruaenta Ltd., 

Î.    Praolalon sound Hvol ncter.    %p« a»J.   BHaal â Cjaar (Saaasuk). 

3«   riolnlautatarkomossor LB! 2.   m «MM if* Wmmmlimmmt, Barila 

(Oanaui Democratic Bapublin), 

with tha 
tha noiae lovol of machine tools rauat 

•# tkt tiii«fwiicMi B«^fle«Mbji«a o««hiMioB (ne). 
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» orice hone   t:: #hi:H tiu.   uoi n .-l..v> 1  t-stirif of rvtchi'.e toolo   is  ""juried out 

ntust  couply with the following roquimnk-nta: 

1.    The  *. .vol of background noiE--> fron the  opòr.*(tton of other oq^iipatant 

met-illod  in tho eme or neighbouring workahopr  muet  ire at  lena*  ten deoibal* 

lower than that of the totil noire of the anchine tool -ander tout  »»1 tb* back- 

ground noise.     If the  different;  is  lees ihm  ten decibel«,  the  lnflu*Jie« »f \hm 

beckgrround noise rtust bo t'iker,  into iccount  by doductin/ fron the tatui noi«* 

lovi 1  tho correction f i.rur ï ßivjn  in th*.  tat lo buicv. 

Difference between total   noise- levol 
of menino tool pio» background noit:«.- 
•ind loval of b-tckground noie :nrr- et ion ¿^L   (in Aoeibala) 

fron  i - 6 decibel? 1 

fron "•) ~ 4 decibel!» 2 

2.     In order to avoid oxcocsiv.-   i i «tort ions  in the at>amirea<mt of tic noia« 

lovol of a machine tool m  a rcpult of the reflection of aound wave« fwm ti« mila 

and ceiling cf the worfcihop,   the anchine tool  nuat be situataci not  lona than tuo 

metres  fron tho walls and the  height of the coil ine- suit be not  Ima ihm im 

above the highest part of tho auch ine tool. 

Moasureoent of the noiee  level  of the m. .-t¡'-.     *-  •-.   it- 

workplace at a height of 1.5 net ree  '»bove fl^er  1    •   :   ni   •-' 

of one metre from tho outline of th.- :.-chin'   *• • •'.       ' .*••*-! 

•-rri   i  out  ->t th», 

hortnr.tRl iistnnco 

v. 1   t   ?tnig is nomai ly 

carried out when tho naohine  ic running llfht,  but   in ; y.e<- -•!  -ì*CH, when necaaaary 

for technical reasons, it o-.r. '-u carried out --fn r,  te. ;   cuir.,   i.   wurking undvr load, 

i'hc noise l."v>l of r. uaohine tool, wi> r.  r_eor'i* i in thit   vmn. r, ouat not 

exceed 77 to bi decibel« (on aealo A of the sound l-;vel attor'1'. 

3-4   Power lowo« in th> win tolva of the -.»chim, tooj 

Power losa M «omowhat liait tho productivity of % aaohiite tool, «ince thay 

lower it« effective power,  that la te r\v,  thu power directly available for 

aaohlning purpoaea. 

The levai of powar loaaoa or,  to by nor- exact, the aoehftoloftl «ffloiaMQr •»" 

& «aahin© tool, le »a iadax to the defreo of perflation of the «al« dría« 
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The co-ïff»ei«nt    >f   rv^h/u¡ : -¡ * 1   ..ff io: .-nc.v  fi     ! •• 

nul cul at ad thr^-^h  tho  foi low in,; HT. prox :•,->• r   f-,r-TuU; 

K '  "  S, ; .\ 

wher«:    »0    la th..   ¿r.ount    f . '>ftri - p. w-r mmmmmi by the anin irire of the 

•wchino tocl  .hiring li*ht ru-vu.*,   ir. <t;l »wstta, aft«r eubtroetion of intornai 
io«*eei ir thi- «î -ciri--- .-jntor. 

N,    le tiij rat .1 ,* raf the olaotrle tmtm in kilowatt«  (at the ehaft of 
ihm net*») I 

P.     i*  th»  lo. is »p   m   thi.   hf»U   ?riv-,   i;    ;-r 

while  *•.-,- fi **. t,;t   i, ../M. K   - ' ' 
•r vao-bfclt driroe P 

l 
xi 

Pj    le  the lonpof   i:¡ th>- %a^r  Iriv  ,   ir. p-.r cm*-   r     «  !<• 

'l    ^  th° 1J3,J
*  

H
'  •c':ir^ tc-.rlnff»,   ir. p r fort    F^  - 1.2*î#: 

P4    l»   •t:'î  -3f,t   -*  J"  -IM'.nc bîvwp,   ir. per cent;   K >? 

a, b and <î MV  th.   nunbí-r-» cf KJfU. iriv.-«,  rc*iry »-fariner   j*i eliding 

boortngs,  reppeoMvf-ly, 

Tau Beohanic*]   nffidonoy of thu auvir. driv» of      ancrai   p-irpoa« «aohlnr foci 

fitted with « ee&r JOH  le re-ialLy Í}     „ •'..    -   :.Hf whil.^ *.r- t  of fut-runnlng 

MAhlne tools» o¡eratin¿ «t r.%*riauri spoel  ta -    .y} -   '.6 •. 

}• 5    îCMU« the controla of the agehlna tool 

Taating »fa« correct ^metionlre; tf th« annual cortrol ajetes corniate 

t^ioally In shacking th-* «ct'i en^et-Krt  and llaenfqgejaant of the friction 

ol«che* of the nain drive,  th« apeed chancea of tha *aar box,  the traaiat.ee ion 

bo» apaad ehoafa«, and th« e&Uefactory operation of tho varioua othar annually 

controllai Mchania^.    Particular attention ahculd be paid to th« Mount of fare* 

waioh it la Moaaaory t« apply tc th* i, vmr* and oontrol whe«ie and, if neceeeery, 

thU forca ahould ba »eaaurad with » a lap la ayiuueoaeter.    Cheek» ahoulrt be aade «• 

verify th« <~rraot functioning cf th« interlocking device« which prevent th« 

• laultanaon« H« t of ineoapattbl« anchine aovanente. 
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"h*n checking th« correct chanfla« of .pewds   U ta« goer *«. nnrtionlor 

attention should he p*i1  to th, relativ positions of th. |W «*M1»  •»•• ^ 

hay be« anrwrod.    Aft,r «v^nt,   th.  p.*r «heels  should —I» ••*••• *•• «••*• 

width of their teeth. 

0« .echino tool, proceed «th appvitu.  for th« aate».tir  1i3ong,*re»ent  of 

th« feed «chami« or of idjustablo tr-.ver.iac .«haul.«., not only «st  th« 

.«otà opmtion of the dlsongnffeseat ««obani« b. t-fi * m«fc«r of tines, but 

the «curacy of th. final position of tho part of th* «ohm. *>v.d *  the *e«h~ 

«i.«   in question oust be- to.ted aft.r  «tornati, di.*ngnr--n ^ of the  foed or 

traversing ucvo-ent at wiou. «min« .peuds.    Suet» tost« •t *.   carri- out  * 

aurter of ti«,  nad their result, nust  be «Iu.trt la th*   l*h»  «f   «W wanaerinf 

of the fitta! posit lea of the pirt of the machin? in question. 

0« «achine tool, with m outwit ic working cycle,  th« oorreet f\»etloaiaf 

ef the cycle control systea nust be checked. 

5.6    r»«*l- the h«mtfT of IMi.iitml  ports of th» Thin, tool  -«der Hfht 

Th# spindle beariagc,  th« electric «to«,  the  ^driuli? pump.   Jid the 

hyiwulic cyiiné.r« suet be te.t«d after tho aaohin.   tool ha. b.-en run light  for 

Ihre« hour*. 

Iie*..ive heating of individual parti-  of th, »u:!un.   toni   is not  pernioslble, 

firstly Umme ewossiv, h-»ting ef •«* P»»*.».   - rotary ind sliding bearing», 

th« «indine, of .loctric noter, and oo forth iffect  th« capacity of tho machine 

tool te perfora lt. «ork properly, an* ••oondly bocaus* .»COM ivo heating «ay 

distort part« of th« «achia« and affo«* the procirion of «achlninr. 

Teaptrmtur« sMureneats are oarrlod oat If fixing 

outside will, of th« spindle »look, a* the pole* **•*• ti» 

en th« walls of firmilo eyliadoM, sai •« fart». 

If the body of th* .pindlc block has i vortical blind cavity w> loh 

eaten dlreetly with the .pindlc bearing ind into which oil *ay be poured, then th. 

bearla« tenpernturc may be »eaaured by subsicrging the «jnd of a aereunr tl 

in th« oil. 
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Th* OfMr-Uion of the friction clutch of the s;m dnv« rtoaii hm tasted 

by ropettodly en«a«in« it  -uid 1i*,n«a«in« it.    vhiU  this  it bolng toa«,  the 

clutch should not heat up to more thm   10 °r: %bo-/i.   th«   iBH.nt »Ir toasarature 

of the workahop.    The  froquoncy of mcaffinjr «d disonrvia« »IM cUteh should 

cor-Tápena to the frwjuaney of cluth opomtlon wh. r. mohinin« Mall part«. 

*•      loptUg the »achias tool ondar load 

'••l T»»Mw »* r^ POV.4T 

The ©portion of •» anchine tocl *t full r.ov. r u- t-et--i by moU»tm i»w- 

priatc »«rkpiüooa scat représentât iv« of t*K typ. "f werk te m pcffemod OB Ih« 

«•chin« tool uadar taat  In nomai operation. 

The outtin« rnt« ahould fco sniucted  *o -.-jo  full uè.- •'t-Jtla^r tato aeoaunt 

trnnaatselon loss««) of th.» ratud power of tho a-ctric sotor «f tè« min drivt, 

a« cheekod with « watt swt.r.    I>urin* tostln«, particular <tt «atlas ««©mié bo 

paid to verify in« th« nor«e.l funet ionio« of th   -nain drive atahaslsB of the 

-anchine tool.    In particular,  it «hould ta /trifiod that the min «ri«« frloti©« 

clutch U proporljr adjuntad and operato« without a lippin« va svsrhaatla«. 

îh» tssts ahould W sarriai out »eth a« on« of th« lataraaalat« spooda «ai 

st ti« anzi sua «p*od ©f potation of th« saiaále. 

3.2   Tosti I* «Mal* olirli «WtV 
The purpose of to«tin« th« operation of  i anchine tool »t majunrur outtlaf 

capacity la pr inori ljr to oheak tho funetionia« of tho food »ooham«» (on umoàiiw 

tools wharo foadUf take« piaoo sisultanoou*l¿» «ita aachiniif). 

IMS tSSttaf !• IHWfioÉ Out  »t  onr #f th* lSMS« «mllaala sytaáls »poods 

(vtttto ito lowaat cruartar «f the ran«* of -uijoatmont of opinili **•»•). 

Tho food sattln« la detonino* fro« formulae or from tablea of recoononded 

outttaf ratos, as« should ho suoh a« to tost tba aaiimun peniiMibl« m tod toohml- 

oal onaraotoriatioo of th« aaohln« tool. 

•Ma 
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During tooting,  particular ».t tent ion should b« pala te *.h»   "^.ritten *>f th. 

feed müohanism,   OBpociilly the prep» funotionlaf of tha pro'0c ti v.? dovioo designed 

te liait the  torfu«.  tranemittod toy It» f:¡«4 raoaania*. 

6. :»    vu ration roftf» w«  of th. sichln».  to<4 during nichmlng 

Dangerous -ibr t^r«   iuriry ü.chniv   tr    uria II;.* cf   -n •».uto-'W»'*l11iting 

nature, ana ti: %    i •!. •     r< n> r\* .a   •••'   • r *r*ilt  if thi  prorx.rtii« of th«î cloa.-d 

dynapia «yutas (which consist*-,   i*   it«   -  -.% !   ?',   cf -n     ; iati?  nystum  -oapriPing 

Bachine tool - -itt-ichiMnta - tool - wompieüe »,   *h.   T.íh¿niv y-rec.*»  ir.d cth. r 

f »etern. 

Ros is trutte,  to the »:ent,rmtion et'  /iLritvon   iurttv   vviur.ing  n   ont  of the aoot 

iiaportant  indie«*  of taf  quality of i na.-:h m.   tool. 

Vhoa i  :.jrt.in  limit cutting r?tt   ir   \t ti invi,  tht dystoa r*ft»rrod to  ibev« 

ccaeat te be rtible  vid pharplv "mrtccd trm-jr of vitr*-tior» appear on the »achinod 

surface in the-  fori of undulations    'chatter ¡sarto"),    ^hon »uch vibration arise«, 

the MOhlniiw procese  aunt b<   punpended,  vid a i if feront cutting roto must be 

adopt od.    Tho  ii-.it  fitting rat., it which vibration »etc  in can considerably 

rootrlet th.   productivity of i -..chine tool by  jrevonting th'   full  utilisation of 

tho aaahlaing o-ipacitv which tho strength  md rigidity of thé -Bachine  md tho 

of foot ivo potrar ef tho drive would otaarwlao allow. 

When Mohine tool» nrc being toatod fer vibration ratiataaoe la tha «Maiitiana 

sf » apeeialiaod laboratory, taata ara «ade te datami»« ti« liait« of ataiüity» 

that ii t© asy,  the dopondoaoe - for a given type of a-vifclBing, »tit 0f aaffefiaaa* 

tool shape and rat« of faad - b#twe« tè« maxi«!« iupt1: of set and taa apaad af 

tho »in iireetioii of cutting. 

Secantlyt vibration raaiatancc teetr hr.vo boon ^srr jd out trithoat aetaal 

aaohining by «»ing apaelal inatrununts whioh onable th%   *fa««ie olMMOtaaiatlaa 

of » aaehina tool te ba deteflvinud by the artificial gaaaratla* of viVfWtian if 

•••M of a vibrator. 

In tha ooadltioM I« «Men anoaiaa tool» a*a tastai by tha oaja«f| 1mmm»t 

aneh taata are ta» oaapliMtai ma fMauiM «mat tanwrfata Va hai «• alafia* 

ii 
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fh«*c airsplar tt*ts   conrist  t tr.i»-.;:,•   î .   *• 

i<u-pth of outtin* »t Qfti-au» w%chinine »f    «   '*" 

•\ (?iveti type of tool   -.nd   i fivtm r»*..   rf f „\, 

i '.  r,-.;r-,*-.» of th>   -»turi».«. 

'i   rw n BU( «tr/ 

When Hating lathee,  th<   t.-«t ¿i»~i   a* 

oonlcal  tail which  is  pi&cod  in tiu. coru'v.i 

iathdc with a majrlnun «arhiniryt li1*.- «ter of :    -    t- 

th« diaaeter of tht cylindrical part of u.«   *,   t  ; 1. 

lömfth of tho agrluvtrloal p.rt   ir  1  « :**•    -c. 

!.    *-.t  nt *t\    tjindl:.    4h r.  taetin«; 

.'    »    t'    -as    r» ,j<í5t   -f "c.trvf:     160 no), 

s:-   ! - - jiitl  th., 

tor  lathoe wh^r«. . 

limine lone »t- d • be, - 

i *     »a    h. uri-' r.*r *r • *•)•,  the; correependi&f 

Vhtn toatlng col um—Jtâ-kn.0 Mllinr ^i-h.n.r    *«•.*-,   • r*i- 

teat ploc«r oonalstinf of r-ectaivrular pj.t.n;   >f at•>. 1  or    ^   i. 

For nochin^« with   •. t*ku ru, of ?V x 1 •• 

hört1ontml i, 

piooo» »IM length L - ?^" - ?r><   «w, hr-i*M H 

breadth B • 75 -  * **u 

1 

ï„ t-:.   'Jir.-.nr 1 on»   of  thos«  t«et 

j*. 

Por aaehlRe tool« with f» t^ble eist, of \?    * !<«'.< an, th«   tUsMtMtiont af tin, 

teet pioc* wo:     L - 250 - W am, H • 14-• - t'"<   w md fi <   ñ - \\" -r. 

The tool« ueod Rhould be fao*  cutter« vi'.h h.iM -.Ho;   H«l-*«<   uu: 

cut tor« aade fro« alfa apvud eteel. 
,f»d r 

*• there arc ne generally aoeeptod etaadarda for th<~ vibritíon r-seu-t anco of 

maohlne tóela, ta« ri brut ion ruotatine«* touting of rachins tool» «erv«« mainly 

for a ooapamttva évaluation of Uw fualtty of eiailar aachin^ tool.? wi.. by 

différant 

Bjr ooaparlnf the limit cut tin* r^te %% which vibration Beta  in witn the 

«rttieif *•*• aerraapeojiiBf to the wulnaai affectiv* power of to* stonine tool ani 

It« atari lam of oeaetruetioa, it la r°«*ible to ovnluatc th« daaree of vibration 

iletaae« ef «IMI aaefclna tool WìM« aaeMala«.. 

IB aeeeraaMoe with fcn—uiiaattem ISO/H.230, Tticain* tool teat code" (Pirat 

editle», 19*1), the preciólo« teat lag of aaohia« tool« conpriao« operational teeta 

of tie» aaeslM tool e»A cooMtrieal toot«. 

aa^aaak 
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lYcthods  for the  nr-ri^or. testing of "ktohino tools,  together with totalis of 

the permissible df»vi-tions  fro« tho »et standards,  ir« s pool fi «id f«r machia« tool« ©f 

wviom typeo  in national :..nchino  tool preoicion rtandarda mai in ti« pr#«l»i«ft 

standards of thy m*-e hin«? tool  aanuf&cturlng fin» the-aso lvwr. • 

Proci«ion st awl-.Mi' for melila« tool» of sov<ir*l typ©«  in «rlvaa i» <  I. 

?ho officiai roport on tho totste porfor-toé in aoaoraanc« with aatnallalsad 

precision rtardarti»  icconpanloa  oaoh now m-jihittc tool when it  I« delivered. 

A« prtcisión nt-wdarda  for mohint toolr provide for operational taatiaf« 

which co»»iatg of the finishing uaehinlng of toil placa« of five« dlasasi< 

Th« siso »mi ehape of the test  piace«  to b« as od ir. aueh oporat iettai teats are 

cp#eified in tho precision atandarda fer ih« varioua v/pu.- of «Bohta« tools. 

The dinoaaiona of the tast pi«*«» ar« a«lset«3d »o th-it  one taut pitee 

uaoé for the testing of *he largaat poaaiblc oatsacr of machia« tool«,    la 

rodttee tool wear 1B tho aneaín!«^ of a aiagl.   t-.-rt 5 uou,  the «»urfaoo to bo 

is nei continuous, but is in th« for» of narrow rinçn.    '•'hon u-.chining tost pii 

ìwiwaan oanirac, th« oontra helaa of th« tact piec«   muet ro accurately ¿round. 

Maehlnod taai pi eoo« ausi bo oiit»alt«é fer aecuricy of ehap«- ?«nd for accuracy of Ite 

poaitiona ef tho »urfaooa aaiehinad during t»»rtiiy with r. cpe-et  to  the  ira ti-J 

aurf&ooe ef the toot pisola« 

Tfeua, for oxanala, wium Machining rotating bodiue during the i «sai taf •# lattata t 

Qfllnâar-aM-eône grinding .-.lachinoa, internal grinding nnohine«, boring nachlnoo and 

otter typo:; ef rischine toe In, om>oks mist bo raado of th« snap» of th« oroaa-eoction, 

the oylindrloity of th« machin«*} Burf^ct and th'. perpendicularity of tit «*4a at Usa 

ey lanàri ani aurfao« to the end-face of the tast place. 

«he» üaehiaing flat toat piocue in tho tost in« of mi 11 in« naohir«», 

grinding machiner,  planing machino» and rimi lar aachine iools, torts are made at 1 

flatnaaa of th« Bacalati surface   owi the parali lne-eE or perpendicularity of this 

aurfaea to th« iailiial aarfaaa* 

tasting boring maohinos,  the sain types of machining oporatlona oharaoi 

latte ef these ronchino tools, such aa the borine of holje, iha mi 11 Inf of flat 

surfaces, ite machining ef flat end ourfoooa by radial feeding of iha cuti Inf tool 

and tho roundin¿--off of flaagoe with tho cutting tool held In tho faoeplato, ara 

carriod out on a single teat pioce. 
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î*3    3ooa»trioal aroci^cn ta.t« 

To© fooaotrical ^nxuoim Uoflng of mohín* tools cenatati ef tho 
following: 

^    T**t*,tf **• *0CUTf^f Of  tfa« «wot.trijal   fort *f   thr ai.  ngfM«, ef 

tho «aohlno tcol OB «fajCh  tho wortoio«^  tho icc«.orui md lha foui ara 

•ßuntoj Moa M tho  flatno». of thw  tabi«, of ralHr« a«nu.*a,   pinning 

aaohinoa,  ourfaeo «rindin« and othor ave h me., toc- flatr.«» of tho faoaplatai 

of lathaa,  focili« lathos »ad se en,  and th« MOUTV.-, -f tu,  for« ef ta. eonioal 

owrfaoos of aplndloo, whothar they or« extomal ( t«  ln tn*  ^aa #f ta« aplndloa 

of «rindin« aachinoo) or íntornal  (ao in tho cm  of tac s-.indloa rf lathaa, 

•illiiièT aachirws, drillin« nach mes,  borir* «achino* «M cthur aaohlna tóala). 

(b'    ftltttW tft* MCancr »f tPO traiactanr af «cv^nt  of th.   CMWüM 

oxaaala, tào roetiliaoarity of Bovoawnt ef too tablas tí aUlu« oachinoa, 

planine »»ehinos and aurfaea «rindin« «achinas or of tho camama cf lathaa, 

tho aniridia hoada of «oar cuttin« «acrun.s and so on;  th<   accuiiey of rotation 

of aoiadlaa carryin« tho workpioeo or tool;  and the accuracy of rotation of tha 

airotOar tablaa of vartical boring and turnin* «achines, surface «rindir* 

aaohinoo, «oar cuttin« aaohinoa and othar aaohina toola. 

*°*    fr**1» *«• »°0tt*»q¡r of **• rolativo potha of tho oponte >>arta of 
amohino toola oarr^iy tho work -)iooo and tho tool ouch a., for ««pie, tho 

parallaliaa with tho apiadla rotation mi of the longitudinal «ovoaor.t of tho 

ooxria«a af a laths or tha tabla of a bori,« «achine,  tha trallallà* of tho 

vartioal aoraasut of tho aMndla hood ©' a «oar sut tin« aachioo with tha «sia of 
rotation of tao tabio, and ao forth. 

(*)   **• «Wig of tha rolativo vitha of tho onoratin« jarta of a aaohino 

tool whiah oarry tha workpioeo or tool, with roapaot to tho baoo aurfaoaa for 

tho oxmnttng of tha workMooo or tool .«* Mf foP ^j,, th# coaxiality with 

tha plana af tha tabla of tha oonloal aoefcot or ortoroal surfaeo (conical or 

oyliairioal) of tha apiadla, or tha oarpandicularity to tho tabla of tho a*ia ef 

rot at loo 9f tha apiadla af a drill in«- aaohinoi too parallaliaa of tho diroctloi 

of aovaasut of tha tabla of a ail 1 in« aachlno, a planin« aaohina or a aurfaoa 

«rindin« aaohlaa to tha ilano jf tha tabla f and ao forth. 

m 



f **CJ3S11I1 ujm-m¡w!ummm 

- m - 

The   icc.tiv;c.v of the relit ion letv>e«r> the apeed» of  intBrdspeTdent 

ao-^mer.t  jf or-Titing parta  of A mv:hine  tocl  ••inch carry  the workplace and 

the *.3oi   ; uh v,   for  jxunrlo th*  rei •.*. ion    ítwperi th°  «*."<•! of rotation of 

th^ rjinlli- ma th<> f[<ei of linear "vn-^m- nt  of *h«* carriage of » »or«* suiting 

lath«, the relation between th« speed of rotation ef the workfjieeo «mlaile ani 

the apood ef linear movement of the tfxblf   of % thread grinding ranchino,  or tho 

rolation between the »p->*»d of rot-it ion of the milliv rpind'e and the opood of 

rotation of th<* t:ivle of <* ft*\r cutting iwichir.c    thin   laut  speed ratio cannot bo 

checked withotif  Bp^nl   mr trunienta,   ana *Vil'i».t ion auBt   therefore be baaed on 

tho rooulta of th-   tent machining of g*»ar wh.'elr on »he ¡anchine  tool). 

(f)    The accuracy of the unit-uy division '.indexing) whan the Bachino too| 

turns to m given -ingle, or the linear ¡noveaont of a part of the machine tool to 

ft given position (positioning) such at,  for example, the accuracy of unitary 

division of the workpiece {the year wheel) on a ¿car cutting »achino,  the aocureoy 

of tho ee-ordinatp displacements of the table of a Up-boring ¡machine, and oo em* 

Geometrical measurements of accuracy AT« carried out at given pooit lona 

(usually «id position*;) of the parts of the machine tool, since in some cases, 

wi»n part« aro mova to other (e.g. extreme) positions,  tac resultant chango in 

th« position of the centre of gravity causes elastic deformations vhioh disturb 

tho root!linearity of tho horizontal displacement in tho vertical plan«, and so 

forth,    for example, when tooting the geometrical accuracy of a column-and-knae 

«11 ling amohine, a horlsontal boring amohine, or a jig-boring machine with oreas 

tables, umaeeeptable tilting of tho table to one side or another «ay bo observed 

when th« table is moved to an extrono position, beciuse of inadäquate rigidity 

of tho table sili« «ad other elements. 
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T-4 Bmm,0 mwtrtm tasta er -om-, «* »recnno» tat, of -chmod 
tfft  alaaej 

l*4-1 ftP— of *«>•-** rio«: ttsts 

all  ti« feoaetrieaJ  teete -vi a»«hi»#  to«,«,  »ti the tetta of th.« workp<eces 

aaehlaed i» ©ri« to test  th« j-r-)c   i;on of tha aachin* tool   ir, op« nit ion,  conaiet. 
of tfc# fai lettini «1 «Matât 

(i)    fteti of reati', inserìty of '¡MI,  parti or ¡«ovoaent trsjoctonee; 

(2) Teats of flataes»; 

(3) Tasta of the par»:;.,,»., 0f     ;n, «,  p   «r,  Tfi.vjMBt  tr»j«etomt¡ 

(4) Tssts of equidiststniv   (tq»:'»l   r,    .»V • »ri no**!*.. *.,y • 

(5) Taat« of tk» perp<-.<H<"iUr*ty  if Mn.At  'tr.ca,  -.'anes,  or aevea«nt 

trajeatorieaf 

(6) Tosta ©f aflouraay of rot*« ion ''rad.-»   nebbie), pari Mie <v*ial di»- 

Blaaaaaat ani aobblia* jf .-ni  r»o.-â: 

ill    Taats of accuracy  of  livitior.; 

(8)    taats of th« accur-wy '" iiap'-icar^nt to ¿*¡v*r.   -o-  rdinataa. 

and conditi ms To:- .rarrvin*  >w.  thr   nrst   *cv«n of these basic 

teata mm iaaorifcod  ¿r. iota      m I"V -t "ncendv.Kjn   '.:).),   "''«ehinc  tool t%st 

oota», ftrat edition» 1961. 

The «tttoia f«r taatlaa; ta» mmtfmy of (raetlliaaar) diaalaeaaents to fi van 

•N eaaariaat in the praalaios *a«tarda supplied with jl*. borinf 
••eia. 

7.4.2 Teatine? reptilinoarit^ 

Tha rectilinoarity of linos and mid*-* is testad aita the aia of taat straifht 

ed*es, praciaion lovels and,  in the caaa of ^cia-tha asaaadiiaj 1600 m (éì iaohes), 

with the aid of as auto-col liaator or a ¡«ieroscope and tarnt «triai.    Lavala are 

uaad only to ieteet deviation in the vortical plant» ahila a taut atrlag la usad 

only in the horitentai plane. 

Whan teatine root!linearity with tha aid of a taat straight ttdf« (Ft» i), the 

straight edge aust be plaeed so that ite onda are sa equal di stano« fro« th* 

faaa or fuide that is to bo eheeked.    A pedeatal ranga whose aaitsiiif tip alida« 

•long tha aurfaoe of tha ttraifht adf« ia thor aovad ai on* th« surface or galga 

im. Î). 

m 



Thi whole»  î-'îvth te  be ahr-etc^ff   i c diviiod  ir.to   t nur.h. .- of rr-t¡or,i,  the 

. e-vi ir.*' of the  .fa\i»¡3 a*   th > »..^ a>r a*-ch seotion  ¡- r.ot.'-!,   <r,d   i irraph ^f ta« 

iovi.iti^ns   inn rv-ot i linearity  i«   then ©•matroote •  '..fí,"* .}.     Ti-   doirr«>t» of 

inaccuracy  is calculated fron the  dovi at: on« fr»» the atrelcht Une  jolaiaf tin 

pointr; corresponding to ttu   beginning -%«! «nd of fit* Motion that la Wine 

ehcc>ud. 

Wwn vorifyiiv? r->ctilinearit.y wit ft a    cvoi,   the wfaol«  length i« likewie* 

dividud into  .'cpial  xry-tionn -  1;V  to  yr sat JB  ' ongth - «la a graph of deviatioma 

of  leve*  ia conatructed fro« the au scorai ve roadinga of the lavai   fange fi»r amoh- 

ece ti^n (Fij.  '*). 

After tho deviation of ' e-val   of the guctiona haa boen eit#ek*i flrmt from 

i oft ts rícht »»a then fro» right to i-«ft,  the  inoliasti*« of «ash ametie« ia 

taJiuR m the arithmetic «oan of both reading*.    Aft or %h« pointa oorraafoadlnr I« 

tho boginniiv; and end of the length to t-e ch-.-'r   ! have be.m connected with a 

straight  line,  the doviasiopg fro« rectilinear, t •  **j e ce termi m i fro« the dittano« 

along a vartical  to thla »traight  lin« ta th«   M r répond I IV point on the graph. 

Optio»! inatrumenta are rarely uaod for c-v-kir^ r<-cti linearity in accept« 

teata p«rfo «"«««i by connumera ef »achín« tool-*,   ir BUCí. instrumente are not ueuellj 

available in these- eiraumatatiooa. 

Äon checking the ¡recti linearity of movement of a movable almmmtt of the 

.ac'iino tool,  the- fact of a peJoatal gaug« is plaood on tW movmblc element ani 

she aonning tip of the gaugr  elide* along a fixe«! teat at raient »if*.    rT»on reeti- 
1 incarity i* te he cheokai ov«r « aubetantial length, • taut etrimf ©*n be- weed to 

dctoraino devirtione in the horiaontal plana. 

».or toating the reotilinearlty of Twvor.en*  (in the horizontal  plane) of % 

lathe sat-riage,  one may nao a oylindrica1   ccr.tru »rbcr *"ixt<d between tha oontree 

of the lathe,  tho pcdeataJ  gmugo being fastened to the carria*,-e and the aenaln? 

lip of tha gauge si lain« »long tho eyl ¡ndrie*».!  aurfaoc of tho arbor. 

7.4.3 To0>M fl»tgg 

The fatness of eurfaeea of achina too Ir, er of worKpiocoa machi nod on 

tools it tested with tha nid of tarnt plat««, trntt atwai#t «igea * lavala. 
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¿h r,   *   o* ¡r,-        , •,. 

"•»at  -1 vj t»¡   ¡»   . » •   r    . ' 

U- e   th«.   '.-tn    ,',Ur.   .:   -,      -. 

: - i*.     h'«fi   !      r,   J    i»« . *     .    ->       -• , 

f ^ .   cv'.n/ *3 irjv r   (' i .    . 

. .'".•   »urti-     ,f   »h      •   .-»   ."trf,- 

i'h'   *   ¡ t    ;t r i.#.»ht     j •   • 

--ij'JStal . ..     Ì    ',.•>* til- T.    • «"«"»U    ' * 

• *^-   if  th»"« ,,    ve   Í    -r   »-.•••'•.  • 

tw   tho    tr»;^tit   .  i,r.    .,.   ¿s LT;\   < 

'-•r.i.r th...  iïrHi-M      i-    -, »   •»,. •   . 

Aft  r p.ar.r.,-   »h.    j*.r-: =   •.• 

~o. 

'""     '     '    'itt^n-'J   it   tMn.c  sonn.re of   thv 

•"     >f Mí .ñutir, f.  h-î.*t   it p-.dc.i   iR 

1     ' '   '"'   f    r  '?T'r». •   •  IR; t, mté tho 
'•'-    •--'*  <• *  »uh    t,   ,nt,    „. j   r     -h! etPai<ht 

ir"   '•   th     l»**.**»"     *"r-Jt  th». tent   surface 

H»   >"*r< !,     »,i  \t      »!;if"t".¡ ..      ' >,>f,  ta p'ac'-fl 

T.  -n." • s   t 

distances  fW-,  tî,;    ç*r'ij "¡t   .• : *     t-,   .t*     ..t-n» 

h ar.d e,  a  ini 5-  v,i  .1   *H        .!•    *h.-r. 

'vi    ,   th-j 

. n • •. 

Wh< n ch„e*,;n*r   »h-   f. ,t-  ; ,   ,r   .    ,,..,-.,,    .    », , . 

y   ». «n.    ...    i..   .. ..   t.j    »  -trS    •      ..       Ut,r:r, i   firtt, 

thJn th«   r.,otí -»n-vit,  von* ti.,   J.r ,-.*•     -í't  f,"...    ,r j   --     - ,.r.firtd. 

' «   Ai »O   VTlf 1     i. 

'•4.4. Testing paral;«,  ia» 

To chsek th? position it th «,s of rotation of «pl»ii..t ,n rto^.d uso 

cylindrical t,f. arbor, with *.r.i«v *„,. , «P^. 12), »Mai a« .^..rU-.- m |fca 

conical  tocketa of  the spindUc. 
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Tho  «if of the oy* maricai   part ftf the; i.r'icr  Ki not  r.^Misan y coincide 

.«t'T with th. «i. of «.t^«,.    fn.U««,-.    th,   >nf,,o,   "Mh^i««^ 

betMO« .pindic «d arbor ax«.,   tho arbor  « t.m-1   'Urou-h   ^   «d  th. t-t of 

the po«tion of the ^1V«  «io of rotation   .     r,P,,t,,      The po«Uon of tho 

«1B .f rotation i. thm taknn a. the a^bmi: - *   -  th-   P-U,^ r*»rd- for 

the t-io scttm« of tho wbor  in the «pindU. 

«ho   influono. of th. div«r*mo« ytweon  >*.-    u. r.   ,f rt.tu-n o,» «'no ho 

dininatod  in  -«other «or.     Tho  tip of th.      r.   ,»- ^ of   a *W*  i- pl^d 

**iwt  th. oyltndrioa;  part  of th. arbor an«,   ^r  . -,v  statin« the nptndU. 

tho »indi«  aa» position Ì.   taken a. the no-,.     *   *H   '*   W. ^  *h >wr. by  th, 

in orâ«r to t..t the parali.Li« of t« fat  aurfao...   • dial  P^Ul 

is mv,é o*or o»o of th. ourf.^a .hue  the «.t«^ Up of tho ^ .U4- «~ 

the other ourface (Pig.  i?,). 

•     ,lvr ..• fy,   v,r-    r  th.   s•- - •*   is •f.Bt-S by new« of a «Ul Th-,  par-'    »J¡   f-œ   i '*"    *'f     •'   ••• 

gauge f-'8ton..l on -» '• *'>• with pri' -".hij"- foot   which  '.*  ?:--^i on on«,   of  the 

.haft. **.:,   -.a:"   -•»  .r   -ein* t«t*f  -h. :.   th,   ^r.i,    rod  ,f th« -uge i. 

placad  vn  contact wLth th.-   -vrT• *f th. oth. r  .haft.     In   ,rd,r t-> ch«*  th« 

mmtmm of th« di«.», b.%"« th. «..  «- fo- » «h,«*» th.  «â^or gnu*. 

is .ttnehad i. ^ **nt>.  «A th, .ini«« r.*i,« of ». *«• i*^*' /"' 

«o«r-ont  i. ideated in * «oeo«i plana, a certain dirt«*. —J ** *• *»* 

plan« of «eaouroncnt (Pif.   U). 

«••tine th« parsili, i« C^««, of »arpiñe) of tuo a», in • fi« 

dionlar to tho fora«!«* ocn.tut. bwi^l* of ftiM **• Pulluli- f «I 

a», to a third auniUa* P »ne.    «- ** — to * *•*•* — ^»»^ 

e„ h. *«** ¥ — T -  -—1 H~* « » **«*» *-•  ** «la" *f ** W 

b«in« pl%ead perpwidioalariy  to th« (Pi«. 15). 

ft» paralleli« of -i spindL« «ri« U a plane «urface i. tcBtod by «an* if ft 

„lindrlol t«t «to inserted 1« tha -ind^ nook* and a dial  emßß «how 

,*n*1   i. — « «• «**«• (fi«.  16).    The pam.l.li« of . apindl. «i. 

to th. inidM of » ***** ^l e« *° twted in thc ,llBBC J&f'nncr (Plfr       ' 

_ 
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~h<   ' * r % 

;     %   flat   ¡mrfv , 

.near  tr*.>ot- IM •   J    t   'IT. 

in   •* • 

•í.   r   1 

•*.ory  of the mo vom ont  of  m element 

!\B    thtí    p'iTt.:.    til l BT.    Of    tWO    rOCtl- 

•. a  s tea ' *%r way. 

its Boasuriri-'  rod   in  piioed in 

tie conical  socket  of the second 

'.4.S Toetiwr e-f th«>    avid  .:tw   <.v>n.-t:-T.»  hc.;ht)  w, th rorooct  to  a pi'ae of 

two spiadlo tas« or of   jn - ïIF. r->Vitir. •   ¡r"«*  mother «uit if  » perpendicular 

pi»« m «ffacted »>y »CM» M   •• dì-    ^ "•   »tose f0i * is B0vcd "J" the  flat surface' 

khi''«  its  ff«nvin»; m! :í»  .r  ont«~t with   •  ïylindnta.   urbor inearted  in the cor.i- 

r-..  »ocV-ft   >f U"  »ttntí'.ír,  t> \e   t •••t   i  '. '   ?».   ¡:    and  ")}. 

7. t. '.  ratting for COMUU.V 

7h»   eouiV.ity »f tun  spinile axes ie t?eted  by «tai il  - d.n.   r»ufje *IB¿ 

* ¡%ckot   ir   faeton»!  :>n one  of the  ppindlee,  whi ' 

•;ontaot with a s;.* -.ndrica)   tost mbor ineurtod  : 

¿pínula  (W%K*   ?'''• 

Vhen  a etr>*i*ht  Un.,  wh>ee  pt-rpr.n<u filar it;-   .r   h  in,* tented   is  the  axis of 

rotation of * «plndU or other     l..=t.ent,   itr p,rpondi:uUrity to  a  flat  surface 

or to a suido  ts toetod with  a Jial PW^L whioh  U   fistino.i on the spindle a 

e«rtain distune* from the  trpindl«   TJU? and h.v   ite  rv. aijurinf rod  In contact with 

the flat surfaco or with in ol.jnnnt sliding on a fnu:1-.   ' Fi/?. ?1). 

The spindlo ie turned  throwrh  W°,  and the n.axúru... "ili siimisua reading of 

th« di-.l *»Ufr« »Tt) not«*!.     The diff*i\Hif!i- o.itwoe-r. *-h «..-*-..   ro-idingB,  divided hy the 

liaast er of the circle doueribod by the axif of the dial rvtgv holder, i« m 

index to th# deviation front purpendioularity.    "hen the p rpendioularity of s 

spindle axis to t guide ie  r-.-l.T* tested, th..- spindl-: u- rotated through 180   and 

tie sliding element is ooved a distance* «qw 1  to the diu«.tar of thu circle 

described by tha gauge hoidor (Fig. 2¿). 

Whan testing the perpendicularity of plane surface aaá guide*,  * try »«pure 

ie used and the problcn ooneiats Biaply in determining th^ par-illclien to th« free 

•Ida at th« square.   This also applies to testing p«rpendi«iliurt,ty to th« dirae- 

tion of rectilinear aovaswnt. 
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7.4.5 Tortimi tecuracy of rot 11.Ion 

T.«tin« thu  accuracy of rotation corniate baa ter Uy of datewtning th» radial 

divergence of th.. surfac« cf % rotating part such aa  - apindle,  thr   o-.rxoHc  «W 

displacement  (axial dlvcrroneo)  cf thrt part,   -Jid the "wobbling" of  th-   -T.I fw- 

of a part perpendicular to the  -jci*  of rotation. 

ORO of the reanone  for ridili divertane; of tit surf no« or -  r-titmg pirt 

¡nay be irrogularity of the sh:%pu (non-cireularltyi of that »mrfacj.      * .*uring 

the- non-eircularity of outer and  inner rotatif eurfaco«  1« nnt      í-r.-pl     -r-ttar, 

however, and calls  for the UP a of compl-x »pedal  lnatruacnt*. 

Diameter momwmmt* do not  fully refleot th«. non-circularity of a »urfaee, 

tut  thoy do  enable its ovality  to bo  evaluated. 

Another reason for radial divergence of a aurfac• ~ v  v'    **•   ii«pl»c-vnt of 

the geometrical axis  of that surface *ith roepoot te th--  -• "T    "f  rotation. 

Finally, radial divergence ¡my be duo to faul ta  la rot-.ry bringt  uhi A fi»ua-ï 

irregularity In tho poeition of the axia of rotation    for   -i-^pl-,   th« eo-callod 

«wandering play").    Where this Is the eaa«, th» radii! iiv .rgene    'lo«» not sotnoté» 

with a complete revolution of tho opinale. 

Whon chocking th« radial divor#>noo of eutor jylindn :V.   ir   ;ur.ical  eurfaooe, 

the gauge is fixed BO that the azia  of it. i«M»«nV rol  it  r^rp- r.dicüar to to« 

gonoritri* of the eurfaoc (Fig.  23)- 

When teat lag tho dlvargenoe ef imm mmtmam9 auo». a* that ef th« otalaal 

Booket of a epindlo, th. abaft of « eyliadrloal taat «iker la laaartaa 4» th« 

Booket and th« diverfeoee of th« aookat la evaluated fres ti« div««faaM of ti« 

cylindrical part of th« arbor. 

In ord.r to do thin, tho gaiifc fta ft»«' in the vertical piano,  first eloae to 

th« mû of the apindle, Mi then at the fre«   end of the -urbor.    ?ho divergence of 

the arbor la teated by rotating the «piali« slowly.    .Yftorwaroe,   the teat ia 

oarrled out in the horisontal plan*. 

In order to ellaiaat« th« iatlmm— ef any «l«P«ri*jr %••*•«« thu asi« tf 

tion and the «ri. of the attor, tin»« teat« ara «afri«i »at fwt* ti«*», ti» 

heing turned through 90° with wiapeot te the aptMl« «noli tino (Plf. 84). 

Ha« Ml 
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vh* ñ •  t -j'ir. -V-  • ì.    -   r i < ! 1 '   •» r i • ;    1 •   »,•'•• •         • i. ,   v>» 

i ,rti;    . i,.,:h   vr   i rrirtii    -,   '%     :r.f. . m       •*,     \. '»   !    * ;   '  .; 

' *•  r,r1-<r tv vht.»v    * í! i   •       ••',''<     ziel     i   . ; ; , ¡ <f * 

; .rt. 

*   *  • 

"Î 

'. ."XurH."..rt  I/     ff   •*. -i   !..   í« . •*%    v,     ^.- •   •'.          * .r.',- r' •     f  *t     --• ..• 

-   .ii-illy with tv   ;'-.r*  r ;.»•   •«-•»   ¡.     ,\r ;    . y,.!-'        ,;,    rv>-r   .•;'•,      il  î    r. • 

: ,.«.., .without  %ñ¿   'lí'r -:> r* .f   •,   v.ir.. •  ** i t.  ';. u .r.rv f   »     »   '"i     "   -* 

" .«tí.,   ir   ififf rt>-<»   .f, 'y, ;»*••.    î   t».      :tr, ü , -, 

• -,    :   '.î, 

.-   T.. .    .'   r* ;r 

7*u*  *..!••   *>»n   «it - •     " .rr.   t     .'   > ;>    ..   *.,•      *  ¡ "     r- 

•.ttin*,*  -i fl'*   fv.d  •»}    J*"4 -  v       r.»     f  ';, i  .r>'»    r 

;:   tt.t,  r>titjv p--.rt  I. i r'r     i;.», r* *r> ,      •    , 

.•/I   *h.    fif.t  f,.--    -f \t    *. t;     f  *h       •   r*r.'.'  r 

tr.u;  Mil  ÎTt*.   "">o'.. 

! ;       ;    #•• ¡.m t 

^r.i   i ;r*  r.-M'..    .r,       -I .r.     '-f-r. f. '.l*Uf to  trV   -iif   of  rct-.tion   le   Ac t.*'Ct"<t 

-w -n**  ri' *\ «' t'V-   r'n   *   r r,->   ';   '-     *r>    13|t-l;   °f rit-ittor,  nt  - /A /on diotanr..  .*. 

Í T-O-   th-   ^UtlP      '-1,?.   . '     . 

¡"ru   part   ,8jinil   •   ;• ir..-  '..<*   1   •.•    » . >wly   r«" t .t ,!'.?,: I     ."Hf-ht   ¡r«-,.^   if 

ippliül  tu  it  in th,  -ai .i   iir-.-tion,   --.r, î  tb   r -i«in»T    î   •,'     ,; ..*•     «r-.   -:ot •!   >.* 

.••.•/un  înt^rvùf-,  *.»rf. î*  -V.   .     "Vi    ,.uti-*'.  liff r *.r    •>  tw>   n V     rv -i;n,-i'   '* 

•wn oppoi.it.   point*  th«r.  *-i\   r   x   irvi i<* .• ion of  th    vTi*   ti • r»*. r.-.    - •.   -,   'ir l 

of rUitm à. 

•    Tcatlm; for tcni*r-itun ,1i«sIAc..:.,onts 

,.r.  -vi ready atit-.-i  .r .-y ti or.   '-.I1,   *   -p»r-tur* ii»fî%coa#nti  in «achine tools 

<Sft the result of th..   intern.*! ,*.,r.-r-;t i-.•   »f he it eia hivv  n mbataatial effect on 

th.   prcciBion of abbinine. 

In HutoBatlo lnth«B,  thus,   tvnp^r-\tup-    !l«plACOBeat«,  togwth«r with tool wear, 

r..%y lfe«^l to «ysttiaatic chaiyo*  in th    i. --. tor of th« aaohiRiii Burftc« ov#r a 

b-itch of worttpiecce, wlofiF  thv. rechine tool  la «4.iuato4 autouttemila or 

"•utually to cofspannatv for thin. 

Similar ph«noooai %r*i obscrvod in turret lattM» *ai other aaohlnu tool« wàieh 

do not have automatic oorrection, whore tin. t«o| Hnaot a pradatar»l«od position 

with re«poet to the workpiece. 
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In T.;U!¿   coBoe,  toni»« rit-iFfc de-f o mat ion  of the nachlnc  tool any  affect  III« • 

of workpiecoe ¡anchinod on !.•.     Por eiraapie,   in the csac of aylindar-and-eoa« 

»'rinding nr.chince,  loc.l icfom.it ions  of th»; frvsc under the  influoaec of haat 

*cn..ratod  in the, hydmulie drive of the tibi.  -i iy roault  ta faulty ojiiaarteitjr 

of machined pirtu. 

«hen it   is neceaa-irv to check  th« t «op.. rat-oro cieforpiatlea of  i melila» tool, 

the touts  consist in conpwln** the  respective positi««« of Ih«. «Un«nt« of th* 

aichin.. tool carrying th.. workpioce- xnA the tool, first  In th.   cold utat« and than 

aft-.r tho »chine tool  hj bot>n warmed up by Rtnfting liffat for  » %tvm period» 

stich  IB  thro o hours. 

Thus,  for c.»iöple,   in ord-)r to check the t copiature dcforv.t ion of   -   -Un- 

baring nnohia«,  a test  dina with «n »ippor face -ad % cylindrical   oircaif-T«-ncv 

which hive hmm cirofully cheeked for precision i« ploood on the tiU-   of the 

naohtad and a quickly detachable holder ennying two olere« fiuges  if»  th, n fU.,-4 

to tao apindlu of the ¡sschine tool.    One of tao gang*  la vartieiil  md  its 

noaaurin«; rod it in contact with the flat f-ct of th« tast disc, «hilo the other 

la horiaontal mid it« aoisurin*; rod *• in ooataot with tho cylindrical circunfcr- 

esco of tho diao (Pig. ?7)« 

.liter the aountln« of the teat «*:^c 1. a- >> -n vi«uat..d  in such  i w\y that when 

the apindlc carrying the fa««©*  la  turned * lowly   both g-xxigo* (i.e.  that coaxial 

with the axia of rotation of th« «pindl.   and that perpendicular to it) eonetantly 

relator aero, the hold«* enrryin« tho ,:.IJ»T*> if removed froc the epindlo and the 

oachinc la thon mm Itfht for a eartaln Un/th of tin«, auch IB throe hour». 

The aaehine tool la then atoppad,  the holder carrying the «tug -«   i« replaced 

on th« apindl«, and the original no-.Burcmv.nt 3 taken hy slowly rotating th« 

spindle by hand ara repeated.    The npi.-fd nt which the spindle ta rotated ahould 

correspond with tho »peed of rotation far the finishing naohlaiaf of •ailta>-«lMA 

aperture«. 

j-Toa the Madlaa of the gmgm it is posaibla to «atanisa th« ta*ta««wl 

dinplseeaent of tho and of the apindlo ana tte ateafa U the ineliaWll« tf «ha 

axis of the apindl« oa a roault of toapomturo deformation» of al««««*« «f %te 

aaehln« tool. 

L BlBBBBaaBJliÉlBBlÉ 
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WhfTtj tu"ij>erit\Arc  ìcfcrv.t io« if -% n/iCnLn    toni   i, ¡,¡ •.-   -r. «fa»  ir. tac 

,- joractrícal  ehapo of ^urXn rwhimd -n  i»,   u    ..i>v i-> •v-rc   *.,•  f'-.i  to 4«tcniM 

tfcoir íiflutjiieo by conpnriw tht   %c-5\iríto.Y of  th,   »rv\p>    ,f e ••.•> r-il part» ñachined 

or. H cold oachine  to<4 witn th».  t vto nucí <.r of ¡>.-.rt.: :-.,»—ur.»-:  • ft«r tac «achina 

tool h*»  beer, M maod   if.   in«ior  M *M r*nr.ir*  i   r    hr.     .   JT >• ".nout being 

;«Jgu»tod.    Thin method of itt.rr.ir.-.rv th.      :'; „  tv  ',»  t ,:ar< *"-'.* J-¡ dei'ora&tions wi,y 

b.» UBüKI for teet¿ng cylinder-vni-cy,.-  grir.-iin.-  _-. ,C:.;T..'   . 

?--• chtíCk thw t «pur-.tun  -i« ferait a or«    f  •    i«?»..,   tttr t..>.id first  be .md». of 

th« parallelled of the e&ir of rout.jr,  :,f th.   í^indU   *,nd tr     -tinteti on of 

longitud inni diepl-ocßant   )t the evriv-   -n  th.   CJU  ì .th      •.>,;<•« th-  «uno to»tr 

• hould b© modo After th<<   } ith..   hm r^ ,-n K.-J—•' 1   4- t;;  r\ju .;.#,•  i*   light   for ttuve 

te««« 

.    «valuation of the deis Um of ¿ ¡anchine tao; froc tho ceint of view of longevity 
and long-tuyo rotgntloo of initial acuraqy 

Th« longevity of a .-aanhlne tool, end particuiarl.v th« length of tin© that it 

will a-vintain It» initial vjcuracy, depend vory l&rr« ly on ttta daelgn of the 

machina tool and oennot bo detereint4 by to«t* of short duration,    to indirect 

o valuation, baaed on consideration of thor«   »lcaontr of the Miohina tool which 

have thv groateat influenoe on ite longevity, must therefore «uffiec. 

In the overwhelming nnjority if cachino tooln,  th<.  -i-iintaaanoe of the 

amohine'e accuracy dependa on th«. »."uidoe and the spindle bearing».    In -oar Billing 

and goer cutting Bachine«, tho dividing wore drive i» o<rjiiily inport-uit, nine« 

wear of this part has a direct Influence on tho pneleion of the pitch of the 

*«ar wheals that are beta« machined. 

The groat diver«ity of tho conditions in which aachin« tool guadi» operate 

nakes it lapoesible to lay down fonerai requirements which thoy raunt satisfy. 

In th« CM« Of feed guide* of ¡aeâiuB-aisod machin., tools which arc subject to 

heavy eoi ling, auch ai lathee, turret lathe« and »o«i-automat lc lathee, tho «oar 

la oharaoteriatically of an abra» i ve nature. 

g^mEEMEEEá¿EEt 
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'%« piidoo  of theo, naohin-   t .-lr -,ut   Uur-^ro b.   ha^n.4.     in «on,   caaoe, 

ro.t  iro« ft«« piidor  ar* h«- r.   i U  *—   f'-~   ^-itr-nt or nU* fro»«*»c, 

current., «hilo  la other, in;  v^-.U  .-ul* -  «Ut   ,f   ,ppli J ^ .1 •*«»•  -hoac 

«urf»o« haa bo<n hardened t> in rv-,   ,r   .^rn^-^cii       w 

nitridln*:). 

?er the <^idor  of heavy aaohinc '-:^t  whja.   r'.n.ru- r^te  %r    aad- of *r..y 

iron,  the predominant for« of dotori-r-.tior.  1.  r-or.v.      •r th.   pant tm or 

fifteen yea«,  »et .«mfwturora oi   h^-v   «-"hin.   tool, ha-/* *«*» to *.. 

..ppliod contino» on «a of the ra*.nK --orfv.*   "f .Ixdl«, ac^nt..    Th« «terial. 
„aed for xhoo« «rto  i*>l«do TWiou-  iiMt»« .-nd m,-f.rr<n*   -wloy« «hloh ar. 

net pro« to biadine *l*t the o«t  iron ,urf-.c.   af.h which they Tv  In contact. 

The »in oOBdltion for the dnwlillty  of al: »in.: ^rW   i. , rotation  from 

.oiling,    Wiorovor poaalbla, thorofor,,  protect ivo d--v»ec (Fi«.  2^ -uch a. 

trlaoooplo oovoro, oKt—iWo ball«.«    »concert mar»), .ml or piatti« -tripa, 

etc.,  «teli bo »od.    I« Aiti« to those protootlyo darlo...  »«»lo -hoiiU b« 

fantonod to tha and. of «««. «lo***.-   '^*« '^    A"0*"' ^l"*»* <*»*itl0B 

for tha lo«« Ufe of .*>h«no-tool guld.«   ir  proper lubrici• and the careful 

r«oml of tapmrlti* ft-« tha lubricatila .11 by all«.«| **» *> ••%*u «** * 
filtering finaly.    Wa naohino-tool -jrafwturor «mould diento the type of 

labrle.*.'.» roeo****** for tho Wbrl«tion of ,,ch ntohlno tool  in the technical 

literature whioh acooapAaiae 1*« 

If a lamehiM tool in fitto* with f»UUff •»*•», r»*i««*»* «lt«a*iam Ml %• 

pali to tha proteetion of weh «uid« ft*0* »oiliaf f •» * ltoil" *** •«•»•••**4** 

thoy ara own «oro acjaitiro to aolllng *•»» aliAUf •»«•»• 

In tho OMO of rotary .piallo botris*»* •*•»•* l*briiati«» 1« 

oorreot lrierlqoat anat ha «toa fa» tho»» b#*rH¡§if o** til 
tha oftouBt of lrtrioaat appiani to thoa mm% bo obaorrai ta »t*««a*M «M» •*• 

aaacfactam'o dirootioM, m mm êmtmiim fr« thoM Um«!«»» M l«i •» 

pr«»*«« folloro of tho boarlagi*   ifi«*^ b*^i^ «att ho •» •**»*«* •» %• 

«void   «»aiii»» h-«ti«f o» tho eso htwA, »Mit m tho ©«•* 

«sMMlw play *•» eoli, «Moh lotAt *• -g-hmlttUa« »^ 

«MMIMIIBÌÉIÌI 
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»r.«   i.r*\-*r   -T mil tien«  f^r  ji   ui'i   Jr.-'-.-r    -.-..i.l   . «;   ><• *.    ,   ,   • r . .Vi r . M   :.,   v:.-   r.rniRi 

4*   M'  ti«  te«u"i.'i£   •'J>h»r     fi'*'»    ' /*r   ' h«   *•.*.•»   ' » .-<•   - • ' i,«   .-»«¡p. 

•ftien  th*   1 jìTicat ì»r,   :-:»•! i ti':.#  - r«»   r»;c: •_.•>-    ni ^i '."tj-cr    .r*«       u«»r.-«df 

tK«  b< <ljf   .f   tft«  bAATi'v  thrul*.  :.v   r,*> st    .     ;,    ...-r*   '.r.^i    . *. v.« 

*ait i«Rt  •.satirat*r«,   f-r   i  '.«r¡>fiiri,   *•; n<* í  •*•   •.*;»        .r'.l  »í   rv t   rr*   *f.» 

•É 
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3ii3i.: 

of  ;.. 

1. 

Aitati .1 

, m un.   .*«=r-*  -t^ .«U-eu cntr« " WÛO *u 

"^ "-   íe<rt 

Sect ilinearity  el   »:-.,-jt«dinal 
acv«a*nt  Lì   -•arr.V- 

(a)     in the vertical Uane 

in the hcrixontal -->l*n« 

Curvature ef longitudinal 
aovaaant of carriaf« 

Parall.lt« of taiUtock fuiiU.tr 
direction *»f longitudinal traval 
of earriaf« 

4. 

3. 

6. 

ladini deviation of oenterlnc oellar 
of haadatocx ap indie 

Radial deviation of axie ef 
headatcok »ookat: 

(a) at faca »f «pindl« 
(b) at • dirt.no« of 3X * fr-« taoe 

Axial oavUtien (axUl periodic displace 
»•ut) ef nandnt'**' apUAl« 

^-i..ib>a âmMim 

vm 
only convexity it 
-jemiaaible 

.-nly convexity t«wearde •*»• 
operate? i« »»»i«*lble 

loo'- 
„..•>* -*. ov^r ».hrle lanftn 
of carri «Mf-e a>r venant 

0.Q2 
TS» 

0.025 m w« i*«U l««gtà 
if oaxriefe »"w^at 

0.01 •• 

0.01 
0.02 

0.01 
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7«    Ine • dovir.tion     * supportIrv* coll ir 
(-">r flon^r;) of haart*took epindl< ¡.,,.!2 tm 

8«    Par^llellBn of -uti«   of h* id« took opindl 
to direction of lorw»it'jdinal   iov  n. nt   ,f 

(»)    1« tho vertió«! pian» ii^l.. 

(b)    I» ta* iMMrlsental «laae 

i#    Parailrlien of direction of -lov .*.}< -nt of 
oarrlage tool oorricr alido« to axis of Qtoj 
huadstook cpindlo (in th.  vortical pi j ) l'An 

10«    Parmi lei lar, of ali«  of conical «ock.t of 
tall«took apindlc to llrwctlon of longi- _«JL^_ 
tudlnal novoamt of carri,*?..,   in vertical V/ " 
and boriiontal plano« rrœ ,¿ná of tc«t arbor 

wty only dovi-it c upwards 
«a    townrdp operator. 

11«    Paralloi tan of oovcocnt af tai Irtook 
to direction of longitudinal novonont 
of oarriafc: 

{»)   la tJto «wtioo! yl«M 

(b)    la the horiaont-il plane 0 
3- 

If»    Identity of height above frame- oarri-vc 
guido« of axo« of hood«took and tailctook 0,06 ¡a» 
rplndloe (only «jtl« of tallitoci 

»finale nay bo blister) 

IS«    PracUion of tranamiMlon «yeten froc 
•pindlo to lend «craw, wltlMWt mm of "•."» nr 
gearbox for a lon^rth of I >    rr, 

'..D4 rr. 
far a lonfrth of 4¿    .m 

Tìf1«M îf «TW«t«ìl "f f"*»« tool in operation 

(1) Aooaraoy of geoawtrlo foni of outer oylindrioal 
•urfaoo of teetpieoe after finishing out 

(a) ovallty 0.01 m 

(b) ooaiolty û.01 cci for n length 

(2) PlatMM of eat «urfaoo §f toetpiaoc aftw .       "  "  , 
flaUhUc <mt °*ol5 m for a 

¿laawtor of 20C on.    Only 
fty ie pormiaeiblo. 
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:vlt:v.î  jco^lriQ^     U.-t;. of .^r.-•:•!•-purpone co'.'.um-Mtd-; 

Q.jBcription of t-jstj 

1»     n-in. r.s af workiru*  .iMrf-vo-  -->f t---. 

2,     '!c  itiv    p^rpondiculirity  of   :on|ftt\idíiia' 
-\rid  tr-vnavc'.'Bc nov^mc-nt  oí t-V v   ir.  thu 
hor sont"•   o"ine 

P'-.rnl   c>! -.-m cf viorkrinr lurfac   of  t..b 'j 
to .ïiroction of itJ    o ivi tu-i .nv   -ovaicnt 

Para* 1<'. i 3*3 of work in,' aurf-use of tiV-^ to 
direction of iti tri»«r*-:rr,ü -.cvjt; -ut 

5,     pari' !    -isn of siJw wV.'s of centro «TOOVì 

of tiMc  to di ration of t-iM-^r.    ojvri*»- 
iin-il  raovoncnt 

1.    àxiT.'   deviation of «pini' *: 

7.    Deviation of ond fise of forward and öf 
spindle 

8.    Radial  deviation of axis of eonisai necket 
of spinalo 

9.    Radial  deviation of outor oyliadrtool 
«rfaoe of forward «ad of foladi o 

Mm 

-kn.K"  nil line maohinos 

in      <*<-w vit;'   it porwissi*'« 

r writ' :-n.»tìi of tv   •. 

-    •,•->    'i"   •--   -    '.0'/  ÎT. 
M       '• i    .TI -  J.!  *  »rs 

>.•  r  who .;n-'th of tai--' .; 
'.riv.' ' : 
.:   \r-   «GO Tra - ".O? -»i 

,0C -r. -   "i.03 m 
•»        JOC «r - O.OVj ura 

Mor   »achintr with di.-wotgr of 
'V'.r. 1       iourr, i    'it  forw rd 
: .-• r¡nr of: 
-,{   to r;0 or - 0.01? me 

"      •» rm - 0.0". 5 » 
r.v« r     •£> ?n - 0.0» rra 

For mchi.fw.3 with iiaraet-r of 
^Pindie journal nt forward 
: K.rj-inr of: 
-r>   t.-> V m - '-'.015 •» 

"       V> rm - 0,020 no 
ov r    30 ran - ó.0?5 rjm 

At face of tpiodlo: 0.01 an 
At distance L-150 too from foots 
^.0'5 B» (for michinos with 
spindle journal disaster of 
up to 50 ran) 

At  iistincc L-300 tra fro« faoot 
0.02 n» (for cachino» witi 
spindle journa1  diaaotor of 
over 50 nm) 

I=V>r ranchine« with dianetsf» Of 
apind'o journal at forward 
'„earing of: 
up to 50 sro - 0.010 «a 
ovjr 50 no   - 0.015 am 
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\'»cri»tl<»D -»f tcrti f. rn. j". i       ii vi*.* « .n 

'C,   J>«rpt'B»liO'i* irt \?  >{   "ax i rt     r r t it !   r,     f 
horiprnt"-'   nninï",   »,     •-, n*«>,    *-r   v      f 
»•au 

l   .   r  m   '.    -T.     !   aa;-     fr  »-ttan -f hori- '   ?   ••,• '-I-   r   "  x, *,r   * .         «•     •,.- 
? nt   :   rfirvt'     %••  mr* : •>• -firfiC',- -'»f t->':.•> »'    t      , i1"'    r.r.  - 

, *    nr,  fri     • *-. - », !     f     m 
;   1 i<* *   r.   -  w •, t '   t   ,        ; i ' • ^ 

v   r      '    -ri  - 
.   •   - -   *   !   -1      r.rt •   ' •- •   '   -jr. 

r         r. «     f   t   ;••     r    r   • iv     *. .y 
1    •:   •      i -WT.'.* ." J   , 

12» ferpMidleuinrlty .>f a» of rot it ion of K :   ".vein  ,   w; th   *   . 
«farti«*!  untai i a to workin* mmtim» af •* vitti  . : up  Î     -t.-r m 1 
t*M« . ', * "<n f r       i!Vi t r    í 

c" '-n  iñ th>.      »rucîtJtin'I   •"•me: 
. .;""   T  fji-   -t   fiœ-*  r    f  ' eO nr. 

. r.  *-».    *r in-v«. r • ,  i   - n- , 

,     1' -r T. i-'h. *"   •" v« 1 th  * > 
* , t • :;    1     v   r    ' •    -jr f 

'-•i   \r. *  * ."^  ~r ,   -  +?••€*:'.'• ly 
fr       "1 u-.'t- r   ••;'   J'"11    rv. 

'r.  tí,,    tr ir iv. ri «   f    .»•       •*   y 
ro   iJi.tj   r.  t>w-.rlr   tn    • r m- 

. ' ; .rrr. •• ut 

J»  Porpendicm -».rit."    f ^r*,.v r-irftc       f •r  v.ehir« a wstr,  t •.!    , v; ith oft 
tibio t.-> -«Tooti in  if v  rtic-i    •-. v>-rs©rt of "r> t •  :*>"  -si         »vor   : •.••? :-". 
Icn-e.  in tru-    '-"Tvritudin-..   mí  !rr,-v.r¡:. 1 -r ••    ,.n -th        î'-yr        - nfth 
plan«« f  150 », -             f   -OC ri:   - 

. •'.r, "*r.               •;, ??r -r„ 
"' -V  !*wi turtin)";   aun •   if t-.»le; 
••ni 0, *,yi ne        O.O30 rr. 
.   m- irinworji« «uit   -f tit,  , 
rs thi. tr-«isvur«« p'in«.,   incli- 

niti >n if th*. working «urfic.   is 
•>«>rninsih'., ,mly t«>virdr th» 
fr JI. . 

Dimension« of a-wshtnod «urf-'aon rsust he 
not late titan« 

Ptor table »rorkiitf            Sroadtli    Length    fteiftfct 
ourfaoe width oft                  •              I,             I 

up to 160 BE                           90           1A)           80 

161 - 250 urn                         100           too         100 

°*» if® *•                   190        300       100 

:t 
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"kBcript; m of  t   -tP 
'-. ;•   -r>  ( T   *  length    f    '- 

surface   t 

Porp«n¿". e * 
surface •  * 

ty 

nachin-  ! 
\ -r rw f -r 

•".   ,«, ••»   f  r 

«-.iitiv    p.mundieui^'ity t..   --eh   :th.i 
if   ¡ui.     W>)    OB«   f"CO*    -f   tôCtlieO- 

,   ,   rr   fr       i». iwrtt.   -f   '< 

,,••>, ».. 
nrth ->f ".•',   -' 

 „..„.y  ,,.- ' -•-"•*      '   •" •   •"'•""•  ''  n"V "°h,f * 

noehinoo 

lesoriptìon of test 

;.     "coti'ino irity of tr>v:nant   -f t-A  ', 
nciwrcd  in the vertió-   o". ~JV. 

?      •voctrinui'rity of novtaont  ->f t.ab'.'i, 
acaaurod  in thu Inri zonta    o.-*.' 

3.    Ab«<moc of M^ who« tibi« io rotit+.d 
in pl-ao pv.rp<.ndieui».r to  ita direction 
of inovoJuont 

4      Pnp»roli«B of bas:,  »trfaooo -f tabic 
f^rbmiìn -ma tail r.tooko)  to direction 
of longitudinal movoncnt of tab a 

5. ibe»eo of radía., deviation of oxie of 
hoadstook spiiuTû sookott ...    , 
(a) at  f:ioc '.f spindle 
(b) at  -  üiatanco L fr-ra faC'j 

6. ábaonce of radiai   deviation of outside 
b«c «rfaco of «I * heid.took -pindio 

7. klamm of axia«. deviation of hoadatoole 

•pindlo 

8. Ab.enee of deviation of face of bo«o 
•urfaoo of headttoek npindlc 

• i»..i-;\.     •*••   * •<•   »" 

• >r  t v    "   tr •/ -•'• »   ^fî 
.v-.ijo    rei S "WOO :.-. 

:^c-."it;-   'f tr-v;otory i = 
n-t  p- r: >3"i'r .   . 

J*n nie. 4-iO «io. 
OR If pomi iiüiM a inviati«! 
fron r«otiHiie«rity i« tovvd« 
rrindiiv? ho«d 

Î.5-12.5 aie.        W-15 eie. 

5-12 «io. 6-16 »io. 

for a BnadMfi *»rkpl#ea dia*ctcr 

oft 1»-») M   »£f»v?* 
5-8 eie.       WO aie. 

L-15O «a        >*» » 
2-5 aie, 4-6 «io. 

1.2-3 nio. 2.5-4 «io» 

2.5-6 aie.     6-10 «i«» 

a^lHMMM 
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c-,rtun   r •. n r .     .   .      !•..•.• 

i »ok* t  t     lir, "ti  ».     i   \» -v«.-r-. r,t    J"  V- 
í ' )   in thi   y -*i<* i    *•   wiu '-  •'      »c,        .'-?*   • .-.. 
^ ' '   t r. t       ii - f  ,' n        "•   a». 

f, r  -      <n •*..;            í   i   •;      r -'. h 
of ?Ö0 -an                   •!     "'      . 

''0, ,n...  .,,,.».,.                              . ,   .    , 1     " i   .             "'".•« 
IU.1 1         '.':     '.             i, '    '•                .'   *            i 1 . ,,           , ... 

i t •  v rt ; "          < i - 

*, ' . r- ~._   -      , ...      .;   ~  ,,        r.      ;    •    •       .    •      ... ii, 

t -   lir^t;   r.     :'-•:.!•      :   • 
' '. ,    : r,  *v'      '.    ;•• i "              _»; iii1.            '. "' ri^. 
' t )   • r,   ':.     r     - >7  '.*               », 

í?. 
.t ok -t   '       î* .   <•*.     ri        •                  ;   l   :   - 
«¡t •nk  «ri-, ï 
' • )   \r.  <v~.     ••   r*. :•      •      n ••-: •  -ne.        "*-' 0 - ic. 
f*)   ir. th    h r .' -r*.      -     -, -';  •:..";.          Z-'::  aie. 

!3. 
r'ir"   .t   : ••       in  th     '    :•*. - -              r »^niftfe ->f  tr iv :• 

;n- rurr^i- tir   ..-•   tv      JE .• •     :   '.ï.    n<    •- -«-«noo  nil       S»-5í''0 rr. 
rt >aï in-i   »'i   -t  .-    c *.* i- .   t     th     . ; ;•   -'Un "G  -ilo.             " -«    ..e. 
f MOVUV. nt   -f t\    t  .     ,         • •  *•.        '.". i v .r th,- who    .   ..jffth   jf   Tin- 

-f Tir.din ' din • 

14. *b.;cnci      f  :•   ' :             -IH»; -r.     :'   ' *;      --r.t   ï !t%g Di.unt'tcr   >f  i  r>j  ï I       J:T.     : 
c^\L;x    :'  *.fi-    Tiaiiii.' ;-.r .         *   '.h     -r *i~ ??-'/)  KS                   «,   -  •.   '- 
diDe* diàc \~t> r^ic.          S-"     4% 

15. âbneaea of utili  dovi iti on   if "Tmdirv 
•pittilo 

2-5 nie.         4-    •..-:. 

16. Patmlt oliar, of *xi« of xrindinr «pind'o r..   .   f r  -.  '   n -tí.    f       •   v 
fir intaniM grinding *° Üroetion « f " v."ti^r.    f  the   frc. if. 1   •.' 
»ovaeont of tabla,  in tho vortiei'   wd tr,    t'"t  ••rb:ir  ir   T.," p. r-..,-- 

er tari Muta1  p Vino s 
.xi i   T the  entro4». 

11. Identity of height of «ade of htiidítíxsk Pur.nun  ' i-'jnetor of workpioc- : 

•spint1* i *w* *rpind''u for into.-n-.     ^laf'-iy Ut   ti   .""i"^   TO            ©Vur   2V'   K*. 

ibwi m 14*« '"^-i6 lie.         12-20 eie. 

15. "íoetilincaríty md perp-nfí cV-rjty „f ¡'Vixiaiua Hizt of workpiooo: 
movonont   ^f ¿-rindirv hendotock t     «;;:..-• up f> ÄK rr.        fro» 200 ti400«i 
of oontreo   >f hoidntocK   \r\(i   tu   «-tío. 4-i*i nie-             J-1' «ic. 
spimV oe 

If. Constancy of height of -\xì-    í *rrindinr r*Yoa 1«) to 21» m    fros 200 to 
spindlo when spindij ic turned mv.nd 400 en 
it« vortle-.ì azis Protrusion of to«t wbor, 

L«100 «5 
15 aie.              20 sie. 
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Sescrip\!qii .of jonj 

fO.   (i)  Accuracy of no'-e.-.-iant of ¿r* indi M 
he -id ut ock through  mo  so.vo division 
"nei thrombi :"M2 ie"lo divisions 

fb)  Const-mo:'   <f position of -trindinfr 
haoiotoek «hon But in -, *ivcn positi".« 

T, st In,» of cochino too:  In operotiop 

\.    Precision «f Q2'' inirioo    eurfrvoo of t<;Pt*>ioeo 
(conatrjicy of Ji-uiotor -t -vny erofn-j.octionj. 
Work bnt-'C'jn contr,.:,    Di aito ter  if t -stpioac 

'.  L«n*th L  • i) (n - nnxinur.i  di «r-tor of 
xjorkpiocr-,   in rati) 

Por r-aohinos with i¡etat".Vc Vodot^cki 

2.  T»«tpiooc - a ro'ler of dimensions 
ijfr ||), L - !Ti - is fnstoned in tho 
chuer or in tho spindio socket "»» 
it« out or <r¿^ indrioa1   nart  it rischinoci 

i.  Tostpiocn - ?. bush of e;»' indrior.i  foro 
with <L>  R.„ ^ L -  ?«!.  - io f oat «cd 
in the ohuek'"Kfid its irmuf ey1 ir:no«i 
surf-toe is naohinod 

B.    Flatness of out!,  gurfioe of testpiooc. 
Tu«tpiceo is o diac fastonod in tho chue!: 
mfl naehincd on  ite und «irface. 

iV i o tt m 

Fr»r.   ' "* 
t . ? "» • m\ 

«i-*      -Hi. 

¡.-2.5 ni0- 

vB •sie» 

3-8 «io. 

fron  2ÜQ 
t - 4>» a. 

1 >-^ -sic. 

7-.1 »le. 

?-l 1 ai«. 

Î-î] mie. ;-      ^i". 
Permissible   Kvi-t. -'HP fr^r,. 
üöBütMSesf of  d> vru.-twr   it 'JV 
cro««~«e«tion  rrt.it   '»c not :•• '>rv. 
ih»  40T. 'sí  th-n  ii). ïvm. 

".taurina« disent.T of workpiucc: 
J 00-200 « 200-400 m 

4-6 »is, 6- < mie. 
Cosvoxitf in n  t  porrtietib'o. 

Sote:    The poreionibJe dovtation« are ¿rivo* in raoiit OMO« in tho  fon of • 
—     rL¿ of Litton «Mon ara applied e to wohii» tools of vnriouo 

dogr«*oi of precision. 

BBB 
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..nr.'X í
J 

Information on th..- ipmrpo«" md c?K'0»,ion of rat hint   'ools 

"*sti-working *>o;ui "«oent   i ? not';* 1?  for i * s >rr*   t   vtriety  in; 

1. The tool»  i»«d   (drills,  roisters,  ttpe,   '"it* ere,  ai 11 in? cutters, 
nhnvere,   tbrtaiv* wd poln-hin? diso«  and co forth), 

2. The type« of work cirri.id out  'boring, -Hilling, ari 11 in?, g#%r 
cuttlnjr, grinding, poliRhin?   jvi ..o forth'1. 

J.     The deurep of  finish of  »h.» -nachm^d  r irf •-•   Ívarying fro« rou^h 
finished to highly fini.hP'J». 

4. 'The diaensione  of th    •avhln« 'vryinr from tabi* top michines  to 
lirfe unit» which «wohin« ps*rtH B«»v«»r 1  t ;-nc of actr*»  in disaster 
and hundreds of tons  in weight). 

5. The  provision  Ívarying fro« a-ichlne t >ol.   of noranl  -;ecuriey  to hifh 
priotslor. »ich i noe). 

6. The ranir« of part» <atehine>d (thore ire, for exnaple, uni vera ti «achine«, 
aulti-purpofiu mnehino»", »p«oi%Uaed an« h i nor- and spoeially designed 
michlneu ), 

T.    The number of tool» -is d it  the far timo -'there are »inri« and aulti- 
spindl« michinos, aul ti -carri -lye Amohino» %ná aulti-outter avochi nés). 

ft.    The maber of porta which c» te meh;nr-d it the saac tia« {«Inflo ari 
multi-stition »aaohinea). 

9.    The do<rr*>e of acohnnls-.tton tnd -»utoa^tion (~<mxying fro« mmhimm whit> 
tro cont inu.il iy contro 11 od by an operator to thoao which are full; 
autoantod). 

10. Their doeifn fotturoa (vortictl, horisontal, dnas-'typa, alarlo or double- 
aided,  pondu bin type, aultl-clomenta  tnd BC forth), 

11. Additional operating feature« 'stationary, portable). 

the selection and comparison of euch varied squipaawt I» aade «aaiar by th« 

fstot "that th« raachirw tool inductrice which h".vc ovoìirod war a long period of 

ti»« ili all industrially developed oountrii*s  til  prodaoa aaehiBo* which tre a lai lar 

in  •% nuaber of bacie ohartcteristics. 

Of the anchine toóle usod in one-off,  liraitod gorier tnd series production, 

the aoat ooaaon aro universal anchine tools which tre suitable for carryirvr out  t 

rnaaber of operations of n given typo of anohinin* on workplaces of various rienorain,-.- 

tiona.    Machine tools of this type ara relatively inexpensive, have widu ring© of 

spindle speed'j tad feed rates, tnd are aiaple to tdjurt and service, but their technical 

oapabllitles onn only b« properly exploited if fully skilled operttore tre available. 

-Hàa-BB^iaHMawB ÉSH 
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Unica ther ir p>ciV r.vr ,'.v. r," ', ' 

to set up, check xi fr..'t -, V. v; >r* 

cutting trj* -\nd e^rry ^ni *•'• "~ ,,n- 

t-Jtin-' th-   nccos-v.ry *•;-. n.iur - r.t-. 

niïV' '-n«J  the output   :-r¿*3 ..   ' ,• rJ 

* -.i "  :• ir11 

eu   - r "i. t 

*  n  Ti.'t I"". ^v hu*» 

,»: tK    n .<'4.»r,    t •• •ltuft  th« 

.n-,  "•nt«-    "  TV* •i»'1 vorhin-   t >o'  a-*.«« \ ' I y   '¿»1 

*•>.   'if., r   rKir    t».  T,   *^     f«   • iV   '^  **>'   n\uhi- 

*h .-Vi 4   th.    -tur tV r. 

Rx-uap'oo of »ich univ i     .  r. t    w  r*  v * ^-ir>'    • '": "     "'    ••"'•'r'-;   P•T<>«« 

centre  l-thu,  co'uran--tf!d-.r... -^     in»   - *h:n.  -,  ah ,-.TV ivbin-f,  vortioM   drill 11« 

machine? wi cylindcr-ind-e^n.: <*rindin,' »/kChinos. 

Spcci-.Uod tviehin     î   .v.-    ?     ir.t-ni«-  f »   *•*   *   "turin      »i  w>r*p»-c.j   »f • 

single type,  ,v though   if VH u.- di- T.ffi-n-.      t.ev -r     L«i me* t.  f iìlltt't-    if«dy 

•end  ocurrió settings -t   tt.    v r**n   r      .n1    -    .*.   !    '   .rt.<n., »  f^r «lauit^oott« 

Bichinin- if the vorkpivc-: witr ;• vrr   !   * >  .. , 

thoy cm only be ustjd affectiv. ,y  . !   tt.  r\   ".r 

to be n-whincd. 

io', ¡.<mr   ' *u ,-?; prod-jctiviiy,  bat 

•r    , nn:'i ' *t<-h>.«   »\  *>rki>iwe*iS 

öpcoini reaohin-  too.s eru d,sip«A for the r. «hinini- of sn'y -. «infl»   tyro  -.r.i 

siee of workpiüoo. 

•¡¡rtansivo use  is nado of hi«h-production cpcoiil * « J*   -nd   "^<M •'   purp-*« ra^hin« 

tools nt the prenont  tin*   in such brasche» of industry »»   th"    •-•<"• bl ^   ind tr%ctor 

industry, the aviation industry, tho bcxin,- industry, th--  •   •'•i>'i".    -.vshincry  in- 

dustry,  the shipbuilding induetry,  the  afrieulte-a«  rrifilurury    ndy.-trv,   th.   trans- 

port raachinrry industry and to forth. 

Effort« to reduce the design and product ior. t   -,    *"u-   "P-cV   pun>"«'-- »--chin, 

tools, which arc produced only to «paci«»  order,   »! • ff >rta  •.-. r iuc    ejsts .aid 

Bisplify repairs reed  mrnciw, whi ' o soeurln.:     ^> -h ^**. .     >í re  .  ti'ity   nul 

nat«wtion if nichinímf, h^.v« loa to th« dev«iur;..nt   »/ t.     -.-«i:   ---f ci-c-rl'jd c>f<- 

!>oaito machino tools.     Tho design of «oh naohir..  t.,  ,        '•    . d   .r. th.   principi, ^T 

the ute of utandardíssod cl »ont s,  ««so of vhieh i~y   >ec,r   - TPJB'-.T   .1   tüaoa  in -v 

singlo achine tool,   thus nrJtinf it possible to ronrtruct -<u  ti-snind' .8 ond nulti- 

stntion raaehinoB. 

The tirnt «utorvitio Qf»hino tool lints wero «rc^tod by *it*i«c •8V«m' 

poslte Bttohino tool» vita « «ttmtie oo«rcc*or «jrwtc«. 
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fell*««! 

auu 
'ftrn« ff .aactur.e  t^tl 

1,      lata«*,  aor*)«t-ettttinr Uto«« »«ti 
irtar-aillit^r l«toa« 

?.      Htlti-#»ttM» •••tt-iwtumtie  Iftthiti 
(hrriiental *nd vertical) 

Î.      tarnt lati»«,  «infl*-tplndl« 
•ftteaatio lath«« and h-mfituaitukl 
»»Chirurg aut«aatice 

4,      liilll-«pl«tl« mrt*iHitio and 
lutati;  latte« 

(•) fer 

(•) >-tjrp« me/tain«« 

%      Paomr l*th«a 

6«      V*rtie»l  bering *nl tanta»* IM« 

fry ùwi\ ^wtm^Jtf 

frató«,  aburiam;:. ì#t^*tr, •«*   wincri*::* 
( <wt<v.*'* krtw*»f. "«ntr»»?). 

Amur-«»  iioa*«*'!   .-i' **rkr utr* %x "wm 
!'r%*j *»r <5*rrw"» 

Mai i J-uà  i i i.i**t»»r 'f t .r  *hí?K    v b* 
aaohin«d. 

Lf  ii.'f.ii.ci   ir.-i  lai'Vi   ;«»rvtr. "Í 
part   *M -f.    ' •.:    C«   r, t^hir.rti. 

*«.'. -;:.   ;•  .,'.   ' r    v.•;..:'.« i. 

Maxurur-i   '^^.•tfi- «i   i--rK:ì.'*•"••• 

Ma.nr:-*.   !..u..«»t»-r   w. : h«-.«rnt  o! 
•riti :«.r.->. 

Î»      V*rtic»l   %nd radul irilîlr# raachirttt     «Mum r t-t  irvUinfr   u^3«?r«r f«r 
swtíi'üi Ofsxr   ì.  Jte>-?1. 

t«      C*ntr« t-TÍn£  *nd aillin^ arvnh.. r»e • 

§.      Heriscntttl boring B*chuie» 

IO«    Jtt-bcrtryr *%ehir,*e 

11«    Diaaond bonry aacfcinea 

12«    Gyltnd#r»and—orn« frindin* 

13.    C*ntr*l««« grinding machine« 
o«ntr*l*«s lapping «»chin«« 

14*    Internal grinding «aojan** 

hin*,9 

15. 

Kujt.inuß.   i.íjset«!   -if. i   ler^rth  9í 
w.irki visco. 

I>;:m«tt-r r\' boring apindl«. 

?i *»*•-« r rf tabi* If oircmlw « 
w:-itíi »r. i  L*nfth if r«et««cai*r. 

Hvatr.  4TJ Uagt« ©f tatti«. 

*uriB".M» dl«wt«r «»i l««#tà cf 
working«. 

NtaiBitœ jrri.ndlnf dla«*t«r. 

Naziauffi diameter ^i  apertur« Aiei 
caí. i'C  ífreunvi. 

Width and  lont-tn cf t.%11«   if 
rwct-vj^lar or diaaoter if «iroolar* 
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.6.     ?-:u'rh /Tinv.ív ï-chin $ 
1"".     *!'0t  ,*riivlifM n*.cliinc3,   thr«".:i  ".nd 

w.,n ,-riníün«' r.-oh»n«íP,   m-r-Tfiniahin,? 
•archino---;   ir.d   -a* sii" l-m-nf -vichi n-;a 

23. 

24. 

25. 

26. 

27. 

29. 

29. 

30. 

31. 

Ì2. 

33. 

Ir. torn' h <mm • •r.e,h,r, 

affini* ir.Vihin^n 

fh~.rtn.niiìfì 'nnehinos Hnívur»" 1 ) 

'ìv'.r mi'line  ;;^,chinv.i-,   rorr cutting 
manti me«,  «vu* .ihv.'irw tîAChincf,   .-oír 
í*rindifwí BiohiEtB,  ;ti-\T ah&pinfr er-chinc« 
wi  /vur chini<:T\ng nwhims f">r 
cylindrical   vid oi.nìe--:    ::-r whcv ' o 

3" )t Ei,lin#- iftchiTi'.c 

¡toiling ind colei workinr n. »chinda 

Horiaont.a!  nnd vortic*    eolunn-jincl-kncc 
milling cachino« amd copy ¡aii'àfv- 
anchinc« 

citalo- '«uà doubio-«idod p1 ano—ai. 
»achino« 

Rotary tr.bl'o niìlin^ •rieh ino« 

Single  and dou^ e «idod pWnir., - 
machino« 

Wl*fc pi mirng B%ehir»oe 
i 

Shapity* »achino« and «lotting 
anchine« 

HoritontV   ani! vertici]: broaching 
nach ine s "» 

Cuttini^-off sechi*.;« 

Scrcw-eattíB^ Bachiseli 

Dynamic btlnnoing aaehiiw« 

ilV 

?imotor «f friwllng dito. 

»V* turna di AIM tor and ".««fffli of 
worfcpiooc. 

w'.-c    • T  r,   h *K ^   " r.ri 

!     u.fiu,   ri.-J. 

rv*      r^'th   .f w  rkjr*-.c. . 

i   vi t r   i!vî  fTtr   "f a +» e 
t    i     T-íchin- i. 

D: 

Kíutíau»- di ant ter ani langth of 
workpioco« 

K."JEi«uo diaajetor of workpiao«. 

Width and Vonfth of wAiBf 
face uf tabi ì. 

Vi It' 
!     t 

length of working aarfioo 

?; •_">< t   r of tabi o. 

•;. ri nur  width of nerfcpioo« 
,  rv'th   <f working surf «e« of tubi e» 

'lax. nur. width *aâ 1 «agili of wet*- 
picc... 

Mcuciaum «1 lie tr-wr     'md najurmin 
«hapiivr widih. 

--t ,d t."ictiv-;  f~>rce in  tifino«. 

..ixinun -"iMtk.t.r  jf aaturial which 
c.-<r. '•   eût. 

:>.rir.iurt i imenei ma of throad« which 
ea» im «it. 

lange of weight of pari» to b« 
bnl aaeoâ. 

Chango« in th« nin iaehnioal paramrtars, « which the «iaamaiaM of tfc« 

ihine tool deponi, » «abject to vwll doflaed rulaa. 
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The Be'f,»etian   ,f   , nun St r - *-,r .1   r >.: 

of nnnhine   tcoìs for   : f-.ct'rv   . ••   jiu 

iövnotnc pr^fT^'iii ,n with '-rr.-u .      ^  n ~. 

nvr' •-• 'if sun t."hrar-»    p-.«-•„- *  rr .      "b 

thj denomnr.t-r)  tren c rrt n*. -v.   * .   ••.     r 

siró« -.f inififairit.  t J)  n. 

Ir,  the c.ii>   .^f   ;r.   :nfr •„*... r.t   ». r»    -, 

%nd Borj oxpensivo ¡»»»oh.n«.  t- .s tfc .--.  •'•. 

f-^r  ir.  »iiu   is c >nccm  i.     Ir.  *.h     e   ,i.      t 

the production Pm   >f „ach u j.h.n>    *. •       i 

consuCfuont y hi^hor. 

i'      • :t    •   -     f different  typo»  -und   air-'.* 

"•rri.*   .-.*    j-eordiisg tv  -ä arithr.ctic  \>r 

^  t  r.       -.   i    n the freKjucnoy of th.. 

•'    'Y. r.   r.»   Beriet íf>r  «»".il   vilu-is  if 

/•;' r,.;  ff.jfucntly used  typc-i  wd 

. <s  ^b :,»jd to so¿cet heavier 

• • '• y wit hi • reagii restent s  •>.» 

r.t  »an .'»,   >r, thé  ith«.r hind, 

r;!  ita  ¡v-jrhcid costs ar- 

TVP«JB of rv-chi-n."» t^ie who.ie main teohnieYl pvuacte-rs correspond to th-j te m« 

of t% whoic Boriwe .~ro  hisie ".-.china»,     Thcsv  JMIìC  andéis   xrc no-iifiod in  «ich 

rospoetc a« pr*cisi>n,   i<v. '   -f -e')bani*nti:<n ma   wt>^ntiîn, cortiin di&onsi~>nil 

pweeters,   ap^od :>f opération »»4 t#eiiçtit (for tht r^-tehining ^ non-ferrous aotals 

ind alloys)  fjnâ se  forth, 

LATHES 

Universal  Mraw-etttting lathe« of médius dimensions arc »osi frequently act 

«Ita la tala grew». 

On i scrcw-cutting     itht,   \ny «=• t   .-turmn.»  s-   r-.t:  r.a om bc effectua by 

fattening the wcrkpie-oe  in -v ".huck  ~r betw.vr.  --ntr  s.     An >ng th« operation« which 

ear be curried out  ire ey1 indncV   ind c^ni-A    turrar,*,   tht. undercutting of and 

faces,  the cutting of inch    r a-trie  srr w thr..-t<i .,   ".nd »>^rinf out.    % inserting 

a drill  in the toil «took spindu «->ck  t,   it 13 p-insib    . t-   onrry oat drilling 

operations by usin¿ the mnuol  fo.-d   .>f th>   t-unu-.-   spinilo or moving the whole 

tailstook forward sochoiicv'y. 

Lathes -jfel tcrow-cuttin - ""athen -j*-   uced both in th    production a«d repair 

dopartnonts of largo and senil nnohinc-bulldirw? f?.otoric<,  at vtll ft» In »«all 

workshop» and repair centro». 

Tbc oonatairtly improved doei^n of thoao machine   to--«i» reflcot« th© goneral 

t«chnioal progresa of industrial  produoti^n -y»d tho rising dasrutd tur lomar pro- 

duo t ion oosts and oeonomy in the uso of moap-jwer.    ^v.r thö lagt tai to fi ft osti 
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years, the- toohnicV eh.aract^ri«tic« and do«ifn of lathe« h--. -,vcn mMifi-.d to 

increase their powor, running «rood and proci ai on, mi to ro-luo.' the tioc sp^nt 

..TO 'Hixiiiyji  «»JJUï "Vieris, 

In order t^  inarcano th,« static md dynnr.io rio^v     f  ì uh. «,   thnr body 

clement« have boon nado  heavier»  spindle» have -•   r • r:vi<i- i with thret   bearing«, 

and  tailstock  spin« as  h-v^  K-on  atren-ithenod  ir.      :-   •      •    :   •'.•'--; r.-4i-  prnßatic 

or triangu'ar  in «h'-po. 

The min type of tran«ni«3ion aechan: w\ -i«-d  in the raain Jrivt i« »till  a 

gear-box with movable g^ar-wheeit,  hit  dir et  i     t drive  if th» •pillilo»   indepen- 

dent'y of the position ->f th« gc\r-box,   io being uso«? rra awl »or« froquently üi 

lathes. 

The use of rlcctropaiflwtic cìutchor.  in etrisgc-iip-cxi gcar-boxo« nakcr graduai 

«peoci change« possiblo by cheaper m^ano than tfcu uso of variable («t«pl«»s)  tran»- 

misBÍons, 

Elaotroma«nctic clutches maktí it poaribl.- to chango ,<?oftr imrinf naehlnine, ** 

maintain a oonatant rpeoi of raehintÄf,   and to axeroiae  roaot« control. 
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T-'Vlc ? rhows  th.- conerai teohnio-ü oharactorii-t ice of universal  lath«« of 

the moet common typos   -»jid eisoe. 

As a rali lit h *"**""       "S**'"*     ***"**«*"#***«*•*"!*«.•$       Im ths which ïxrsit wiái 

variation of the maximum diatanoo between oentrop.    Thor« »r« also onrtain model« 

of lath«« provided with an sd.iustable  fr«ae which can be rlid «loa«; the« base, 

thus  enabling the áictcjtca botween centres  to be increased still  further. 

In order to increase the naximun permise iM§ dimeter of worlcpioe««, provided 

that  the latter %r# relatively short,  welle  aro aadc  in the forMr.rd part of the 

fra««  in front of the chuck.    Sonet in*« the  fr-«t«  ìB  "utretched/* to acoommodate 

large diaswter workpiece« which arc not  too heavy by   inserting paekiaf pieoaa wi«* 

the haactetoek and tailstock. 

The equipment of universal lathes with copying mochan i ame - moa ti; hjrdrmulie - 

permits automation of the machining óyele, and this  is particularly s4va*taf«oaa ia 

the case of aeri« production. The name objective is gcrvoi by the prestinoti«» 

nechaaiemB usad en a whole range of maohine tool« for the presaleotion and rapid 

chaude of gear wheela and tho adjust ment of the number of revolution« te a fi ven 

value to aui.t a ifiven machining spend and a fiven workpioce diameter« 

Sami-aiitomatie copying lathe« «ot.-ii for tho high degree of automation of their 

operating oycle, their increased powor %oâ high« aaxiaua running speeds nava 

become »ore and mm widely uacd in industry in reeont tino«. 

The latest advanc« in the automation of machine tool« ia their aquipsaat with 

profSraa««! control mechan is«, tho aioplaet of which oonaiat of alaetrie pluf 

panala, drus» with paga,  etc.    Th«s« »«ohsBisaa progresas* only the aeejueaoa of the 

•eparate éléments of the oycle, the actual for« of the finlahad warfcpiaoe »oiaf 

determined in tuoh oaso« by a pattern or template follow«! by iteaae ôf a aarvo» 

ayatoo. 

Por inatruaent aaaufaeture and other precision work,  lathe« of Mgâer precision 

aro produced.    The increased preeiiiion of thaao lath» ia aohlevad tnrotifB tft» w* 

of hifh precision bearing® and the nter« earoful aanufaoture of all the vital parta» 

Inatruaent-making lath«« are oharaei*riîi«â not only by their high praelsio», «at alao 

by their greater technological eaofifeilitiea, »ai partioularly by thalr wiiar mfiaal« 

speed range and their wider rsafe of food ratos. 
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Haavjr l«thM vita * werter i»c»  n*a*>**r  -f   :,,"•     * rr   -¡.TH  -»r* •M/.ufacturad  In 

tiffaraat  sodala for *achimn# fui»/:,, ^II-P-   AJ   ; i<rniw«l«ht  part». 

•M fimiahin^ aachlnins on   l*th«ie   ¡.- -UTì-I   (j   uy   f-ol» ima* et 
•t»»l Mi tard »11% «tinti. 

•l»etrle aotor» ara fr^u-nitly t»ad fer th« -TI,ir. ir i va of 

latta«v ani tta total »ew«r «f »Il tta *ì*rtrlo aater* vith wh.-;h , :«th« la 

•fmlppad aar ha ««varai lMadrad kilowatt«.    Ut ta» O«A usuali^   ì-   ^rnt rollad  fren 
•«varai petal». 

C*forUf MotaniMB  ar» ua«d «a lathoe  for th«- wmr.in/ »f ooapUcatad eurvad 

©r «tafead profila« «    Per outtlaf •or«v~thr«.vii',  t »y^nr^n«-*^ «laetrie driva 1« 
employe. 

la aialtloa te ti« latta« «ad aeraaarattlaf lattaa uaad Iß indiMtiy,  turrat 

latta« ara alM la »li« a«a fwr tta sai»  preduetloa «f ««»il «t+»l »art« diractly 

Tta aachanism for feaair« and neldin* th« bar t*taa  varioua fora«, dapandiaf 

f.n tha dlanatar of th* bar te be machinait  and th« d-ntgn et tta Uthet    ti« faad 

»ad «ripping m\- be manu,-»!, through a  l«v«r «ivi wowrht;   through » «pria*- i«har.i«i¡ 

through » pawl drum, by moan» of an «lectric dri-'« with puah-buttoa central-   tv 

Lo aavw and M forth. 

la* aivartaf» »f taaa« ate àia» tóala i» that ttay eau ba sat up f*r »ianl- 

aaaiUaiaf by »«variti !«•!• aeaatad  in » turrat taad vltb a vwtical or 

torlaattal «il» M »«11 m by tuai» aaaated an tranevaw« own-tagm, tauf em 

oarr/ out a »aal-aatoaatio aaohiaiaf «grol«, -ind th-.y do act ragulr» hlfhiy »klHad 

• tta machín« «aal tal Um «at a» fa» mAiaing • âataa »f part«,  tè« 

«ma #M«Mf laaaaaw fafttlla* vita tta aaaaiaarjr oeatral ©puratiena »Bé oaa 
attain high productIvity. 

Tta oparator'« work is «ada e«al«r by th« fact that whereas on earliar tarrat 

latta» tta «aar changing va» «anual, «ad thua tlae-ccnauain« and tirine, ta« 

raquialta atiabar of revolution« par a'nut e la now «¿looted  in advaao» aad tta 

•pead 1» ragulatad by maana of a «ingle haadla.    The ua« of friction elateJtaa aaka» 

it poaaible to otange tta driva r%tio* while tha machine  i«  in metlêa, vltkoat 

•witching off tta olectric aotor, and thio reduces tta amount of tla» «paat «a 

auxiliary operation». 

¿m 
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Singir  iiid multi-epíndl.* nu'er. • *. i.-   t „rr- •   ;   •".<•!    irf   ,i.ii?i«r.cd  for the  predue- 

tion of part»  fro« oold-dr*»m pr ~i. i~r. r**'*.   tri   >.r--   .t   >4.   n  1 ir^—ecne*  *nd «w*e 

production.    By MBIU of tho #rc ;r    *•>•.';rw r.>*.ho.i,   th.«"   .- "ji  -»if b*--  effectively 

«sed  in small-scale product ion. 

If automatic lathee ar<-> fitted with sovsral transvsrvs esrrlajrta and turrst 

hemâm and  »lso with varío««  extra attachments, they ean tur« ©ut oe*jpl«*>«)l 

part« «it  <i high rat*. 

Longitudinal-machining automatic  lathes »re widely used ia ta« iasti 

Baking, waioh-aaklnf and other branohes ef Industry. 

it- 

Turret  lata»«  ar •   .If   j-r« i-u->>i   .r. 

ten to thirty part*   ie   a. rcrr.c- i.- :;.• 

lathe« er Bemi-autoe.aV.. -  t .rr-t   *\.xok\'.+ 

r ni   :'.••   I n't   'haota.    A bat eh ©f 

-r -, .'',ir.u.,- <^r. K. ;>   «¡ulopsd turret 

.-.th.-r,  .f¡.'-í  h»/-- diiiplaesd meéimoy 

lathe« la many fautori-:!*   «n,'=w- i  ¡r. wn^v  pr--lue •. i "r..     I'h>. powtr of tas main irlif« 

la semi-automatic turi*- :   l-tr.-. ¡   i.-   if   -trh -u    •.    to 4'-. Kilnw-itts. 

By using & large numbor ef cutting tools which -a«-'--1 . imlt.aneously aio«* 

idsntioal p*th»f  semi-automatic aulti-c.t*.»»r lath-*;   TWO  it  poeBihl«  tr machine 

parti to tbsir rorruisite •hap« ia short Binrultanco'u* ay.-;«« cf operation ef several 

oarrlagss.    The«« asmi-autematlo machine t^clit, which irp  of relatively simple 

dsslgn, ar« used for aaehiniiif parts which are net tor compi«* in shape,     i»her 

betwsen centre» or in a ehuek,  in larfo-ssries and mass production» 

Semi-automatic hydraulie copying laths» usually maoalae tms rsejuirmá shap* 

with a Blngle cutter and eaa sasily to« raadjustsd by ohaa^iaf the matt«!* or 

template «ni oàanflag th« tool sotting. 

When semi-automatio hydraulic copying latboo h*vo a suffioisntly pssfmrful 

main drive,the dut ting eapabiiitiat of hard alloy tool« o«m b* «Me to *s» full. 

Pacing lath«« ar« us«4 for th« aaehining ef parts such m 

which are of largo disaster (several astros) but ars ef relativst/ 

©r bsight. 



4*/ 

which  ir"  r.ot  o:ú>  rf   .-.v   J • _~  • - i .•    _ -      . 

oar. b.. cinvpr.i«r,'l;,   fi«.-i   u».;    „i '!-.*• i. 

tn»    cptr0lt   r.lwj.n*  „„«j  r. ^a*., .-r     tu    -rr.   r 

th*- cirriig»«  of  -.h a     s* i.ij,.    f-,.1:-.      >.   uii:t„- 

•f   %*IU     'pC—tí iti-i,    ÜBf i<\.-. -• -;it    'f   •.••     .r     -     ;. 

\r.-i   . ¡ ¡4. , 

,   on which workpic.ee* 

height  îr.i weight 

". ¿ni vjtr>a»tion of 

T..1 ir., aevtacat ef 

•f'"v and turning 

.'• ^r'nic »e»»ura¡Mr.t 

'• »   •'    r,r- '   '-'"r:  .'   .r    producing 
'¿•«"lctliz^i  .vid  •wCi-.'-iu'i/s.    . itfr.     .h ..    ,     , *^ »*•    h      'unc-    -if-»   '•    - --        '.'=,:-.    ¡   i   r,..-r.   l<jpror.   of 
l*'vrlopei.>nt   m ?o'uitrl«-d with   . .to-v t.-c     • r - •• --      r-•     *  ,.•   .-,,•     1   ¿    »   - *     •     r-      '<    r- •   -1 rr -'   :'r+-  Induatnos, 

.*•  -.    1 - 17,,      r.i „r.   .,"'   ,.-.    ~M   r branche« ©f 

t**rr'   '   -f'   *    fi -*     y:r.i*-   T «nxuh/ifi«  and 
<;iñPhAft*,   fer tur'in# • h»   4 %/•«    ^ „r   _   ,, 

and *l ova«,  for ••¿rnin^  uri «»a    «<•,   •«  •,-> .t     . ,        r    J7.1W   uut«,   wf......    ...d   ,n„.    -c-ir..».,   :o    r-.   l*-.y  rolling 

• t-*,   -,nd  f*r  tj-.^  th.   ^*,   ,f turi-n,   v - ..v „,   r   xr ^  ..^.^ eth#p |mrt,# 

Vh.r. .cl^tiag wd   porting -u-hiv.   -< u ,  wh •.,  r ,Mver,.  rr .p^tali.od, 

Jnvloping count» 1« -n*rt   .>*.-*  î^Iî.T   :,-.:   „vj.-cm    «j   V,   -rtnp^X,  fcr 

t. .• J«.v»lop«tn*  *,f hon.-   indi^try. 

*»   * g-..i1e,  thf t-\bl.   t#>iow -r"vti#* -t sobomntic cl^»iflcation ef th*» vmriom 

./p«b   .>f .-i-.chir-..  t&"U   ;r.   .5.    l-itn., ,rreu|; iati  indicate*  the  field of utilisation 
"»  the c*»*r  t'f'-îfl. 

atmtm Müm 
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Lrttìw  group of nachín-!  tool* 

í-b-wic ivo» ,ind siane,   -md  technical parnnotcr« of maohino«     ^ 
produced by  the machine  tool  industry,  cuanuuriicd for tui^-iCv-, 

Typo of machine» tool Tochnicil p'tr »motor«, 
in nr 

»lax.   di-on.        Ï "--':.   1 ; 
of work.ploc«: 

1. Table and pedestal 
lathes 

ï'X-l'M              I2r)-2y 

2. Modium-sizc serew- ?<;0-l.X.u 
cuttine lathes 

3. i«avy lathe« 1250-6J00 

4. Turret  lathes lS-l"') 

5.    Semi-p.utomatic chucking lc'O-'jOO 
turret  1ethos 

6.    8ingla-»pindle «»to- 
ast io turret lathas 

7.    Single-apindlo auto- 
natio longitudinal 
œaahinin« tad ahapln« 
lath»» 

Max.  diain» 
of bar 

8-65 

3-40 

8.    Multi-apindlo auto- 10-140 
natio horizontal bar 
lathe« 

•, -U-. v;0 

up to  20, OG'J 

Vntobsnking, instrunent- 
oakinc a»d pr«eii«lo» 
mechanics  ina«* i rio« 

One-off and s«ries pro- 
duction: repair iepart- 
ments  ind nortahop« 

Koavy naohine oonstruo- 
tion 

Sorte« production of parts 
free bar or fro« indiv- 
idual workpi«e« 

  L&rga-aoale uMaini.v of 
part»  in larfe-seriu' -uid 
raass production 

Max.  length 
cf part naohinod 

6O-91« Lare«-« «ri es and mass 
production of part» trern 
rottnd, »«pur« and haxafotaal 
bar »took 

50-00 Prodttotioii of pwwinio« 
part« of ooapliMt«* «Bap« 
fro» cold-drawn lti#- 
preeinlen bar for ta* 
watoh-naklag, in»tru«««t- 
ukinf, opt leal, •laotrloal 
and other bnaohoa of 
induatry 

15o-2.''0 Virions lath« operati 
in lar^o-serioe 
production 
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Table 3    (cent»d) 

9. 

10. 

li. 

ìlw.  di àie*        *J*3t.   lontfth 
ef worlq-ioc«: 

Multl-tpindle teeA-auto-V/-:'/' up to ?íy- 
•atio horisental 
ohuoklng lathe« 

Quar-miUla« l'ithc« ^-é'/... 7L>~1'/" 

Sanl-autoaatio qui ti-      125-6GC 
outtor eantro lathoa 
(horlBontal ani vortloal) 

>f>j-ÍOO 

12.    Faoln* lati« 1400-8000 — 

1).    Vert leal tarla»; «•* 
turning lathe» 

Mu.  dia«.        MAX.  half lit 
sf wor^ieec 

»0-25,000        80O-C300 

* A-tri ou*; 1 '.th<- operations 
in l-j*f-.—«.Tit-« and. «aasa 
product ion 

C*ui,nt it;;  -lachinir.if of 
\ ' : i "u"   ','•"•   r. t cutting 
•..   ,    ••;.,   • rf i'vl-   cutters 

i .î with ctmi^ht, 
r"   "  S   !   !•         .». f  • r¿ i—mi 1 ? <*<'. 

•»'tir*-    • : - 

r,- -*••'  ; r*v<gh.ing finti 
*.' mi. Kiì*-* • 'i.'h.nìng of 
; .r*.    :'.*'î- -*« nitppa*        : 

.-ii-lf'v.t,            * • «    K Lgh pxx»~ 
lictivity .i   -'.chitA'cd 
through thv ; high power of 
the irtv,-, the rigid con- 
atruction, "iiiá tho rrultipl 
«rutting tcols. 

Mpohinin# of" thin inrjrc— 
di.-moter f-arts euch ,%» 
rìngm   '«ci .litoc made of 
forroiâc  or non-f"irroTi0 
ne til» 

Machining asci berir.jf out 
pf rj/lindrieal and conical 
•urficoe &>ohininf of 
iroov-ii, drilling, retmi9M 
aaá turning of kmwy (tip 
to 5'X) tonno») workplecca 
for tho honvy-aachinery 
oonetruetion inia»try. 
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LTilliîWg   '.-^llillúS 

'•'hie rrour  01   ri.v-Liti/ *ooia  compri.,, r  "orticai  d^i-lux nachiio«  (includine. 

t.-Mo drilling nacihincc),  r-id 1 il  drilling ma,obin,.m  (inei-tdini  transportable machinée), 

d-op -Irilliivt [..aohnor  (both verticil   mi boritone-ai),  iorw- ¡utting menino*, 

ocntr-  b-.>ring muMaoE, :.nd /„uto.nnt ic  .-jr.d Leir.-aatoiiatl 3  cor.tro cillinf anehlnM» 

Operations  nush as  cirillinç,  cruiterbcrin*;, "biwiehing,  «"¡tuning and nor«* tapping 

c*»;i bc  porfo.nnod  cri  thoee .nachlnets, 

7h3 min dustgiv  of drliï jar; Diao.hin^n   i« vcTticcl  "Oluom drilling nachina* 

rjid  ridici arili ine  ryichinor.     ihr  fi.-«t   type J-»  fo;- Irti,., ing hole«  in amali norie- 

I i'..cefi  hold  in jawf   or  In   uff,   and   t:i-j  tuli' ot' tho ppiiidlj  and tool   in  fixod* 

Tlv. ccGOnd type   t.¡   ív» - ''•rilling hole;;   i!, hoavy, bulky workpieoa«,  whan II   is «Mlor 

lo rr.-ove the drillir^ h^»l than   the  .t )ekf:\-»ic to past;  from  one holt to another. 

Th<j  rncrwasod  rtornará for nrruiLoi,   ri^di+y   ind   »-lbratien-roslBtaiM« in 

BjoMuc tools hra   l«i manuf-.«. tur. re  to produce radili etri 1IìR§ nuehlae» with 

inàit^onal   auoport*,   r<";ati:ì|-7 or t,¡ilci-  povirv.; hciwoon  oo-ord Lnatos,   and round 

revolving tablón,   "JTJ   in recent yoaxr.   In 11 Inf ^chin^   ol   tho portai  typ* hav* been 

prcduoov». 

In ordoi' to inoroat.0 ili • produot ivi ty o#* labour o*' dril ì inff-s&úMti« operator*, 

••horc  machiio-j :.ri   .."ov'oti w:th tvr"vf.  tool hoiL'  an''   in roue cas»« nith autoaatio 

tool  nhan.fc, wh-' ? ~  -io-ordinato cnuj   ';allue art or, „iL^cd w:th moolyuiis«* to auto- 

:,%•!.*..,   tao dirpiaco.¡or.t oí   •h.  table  between oo-ordinatos vh-jn "laohinlngu 

"TLe «BO or ^rc«pTJS«'.'í' oontro.1 onuuroo fully tutouatod .;n:»trol of th« aeq»«ie# 

of opo-..vt i .m» , tko c,f.tah". ihiner»t of the oo-orlinateu, tho tettine of ila« tool «ad 

Am liaiI.inj; of »he rwhlning proo 0.13.3 when oonrçlcid. 

Vhc r..iin .aoveitents of mac bine rlciaor.ta ;».r-; baiai; mochanisod to aa inarching 

cio^ixu,  p.t'xticiilarly <:n heavy aachJ ne  tool*.    Por  jxarple,   large radial drilliKf 

machiner   usually lieve- ««cnafiiaod uovomert 0? the drill he-.id ir the §ie#ire m «all 

PI mochoniecd clareping of the Jr.il  ho ad,  the BIOOVO and tro  ^lurnn.     All  the 

contrôla arc situât od within oasy roaoh 01* tho operator,       any fir», pretine« 

nach i no tool« on which only th.-« final   fino ittting of the «piiiulc head «tipper! 

is t* j-\    manually.    On »csa oodols,  the atovonent, tuminf,  raiainf, lowarlnff 



- 53 - 

claropi-v: -u«!  r-l..«,.   of ti.   ; '     •/ ,   p!.-^-:-,- -.     ,;   ,t,,..    ,;   -.io rotation of 

th..  «pindl,   driv-,   *•  w   LI    j.     rv^->m*-nt   of   th-   t-  .1  wh T.   (rilliv  '-r «r« 

thron/iing,  ITS   ill  cirri-d out  lj  ruuu; ¡I   tin..'   . > .n-',    -. .na: 

m lil-purpoee 'ir.tvon.il  r<Mlchifior,   *h-   ¡-;. irryi'.^   th     ir¡ 11g twad car. 

I   tO   it«   ,UtÍB. 

»li the  feed 

be  turn id  thrown   if.-       md   «d_.aft.-jd  for h -î^nt   ;,.   , ,jir ^ti'-n  MI-J 

Vhc drilling h^ad  •-!*«. >..   fint nod  in    J*J popitior.  fror.  ,     °  to  - » 

•tapa «ut<MHttio«lljr at « pr«-a«t dopt h • 

'todifioatlaaa of verti ni wd mi .1 driM.v -..-whir...    .re  iluo producod 

for -jo-ordinal« *>il Utv work,    .-yah r.A-nino;-   »r    -h» 1.   r -nan th* corretpondiry 

typo» and its« ef borir* menin. h w.1  *-i,x  .   'j.r.ptrr,    . -hining rcBulte when 

high precision ef posltionir.* vithoit    i     ip;  :- -ot  r   ;..r .1. 

In Bori»» and  \irgc e.:rKr production,  .-nuit :-«- i.-t.;t ; Une mieti ine« with 4 - í! 

or moro »ptndlce  -uv  .«Bvd for th.   auco-.i.p;-/ - ^rhir.mf of one or more holo« with 

diffarant tools.     ,'«rtical   irilling -rw^hin.-.-i   w;ih :r.uUi-»pindle ball-typo head» 

uv also uaod in tho nunc ty,).   of ¡rod ioti-v,.     rhu pptndl<s «ro articulatod and 

ohange position to nuit th<- pop It ion of  tir«,   hol'.-  m  th;  workpiüoo.    Machine  tools, 

In which tho cutting tool  i?   ; mro-lik«    ini', working with abraaivsa,  are being 

produced to satisfy tbo ruraireaontr  of »(„.fi •.:  rr vichea of  inámufry for the 

drilling of amall-di-iracter hoieo  in uxtrcr.ely  hard na^Tiain.     /n .JO drill«  not 

only rotnto rapidly but *1BO si.iultWOUBIV  vilnt.    -.:. a»   ^i   1  direction,  and  in 

an oight-hcur d/\y  1 nwohinc  »ool fitted with th^. ru-,  frill   :•    -4^x1 holes. 

Automatic centru milling rsatfumB  T*„V N   -if- .1 for  the   --nt.r    : or Inf ani 

undercutting of the and fieos of workpiocos   in -v-.chin.—buil Jinr fictorlaa wh*.re 

the  longth of the production rir. ie  wiit     .     lue--- machine«  . israltMaÄüly mill 

both end facos and thus ensure paraileiíBBU     ?h«. perr^edicul^rity of th« oantre 

milling to the  ana facoe uakor further naohiniry luuv.'Cisssary,   md only finishing 

uaiaKurttiag la »Mead. 
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Drilling anchi noe,  and r ini lar (bachino tool:.! 

i'baoin typuc  and eizor  and tochni.cn1.   porarators 
cf th«:  machiner,  produced  by  trie machine   tool 
industrj   *it  prj3cntf   i.<uniaarizod for guidance) 

',/:>,,  cf TLichinc : ~. te Í ' • a 1   p ¿ran c t ort' 

"Vi11 lag di'UJ.     tfunbor of rovs/ 
uni 

I»   i'aLl-   drill ini? nachm.,-o !.r-:r> 

2,    Vrtical  -Irillin,'' nachirr.e  !•: 

'ortigal   drilling machiner 
vfith oxtonsibli.- opìndles 
,'up to 4.-'J "> 

iiovabl'.-  radial  drilling 
riWichin» s 

),   1-aoial  drilling; ac.ohinos 

Co-ord Liiat.  Jr i 11 ing 
-.achin.jt; 

nit orna*, i c  'irvi roir.i- 
automatic  coltre boring 
'•jid  cuntr«? ni 11 in/; 
raschi nor 

fro:.i   . 

up to   Î0 
or rr.orc 

up  to  lVri1 

up to 

1,>X. up  to 

10-1 .,00 

up to  1 •)')•')- 
:'. YO 

l'ia,  di.-in. up to r,XX):- 
and length of Ar* Hing: up 
workpieoo to 12°0* 
fron IC x lrJC billing:    up 
to Ì2r, x 2 00 to IOC/ 

Drilling, countortorin^ 
roaming of holoa In 
finali workpik-Goe 

Drilling countorborinf» 
rooming and «crow 
tupping of workpioco« 
hold in a claap or .jig 

Simultaneóme drilling 
of {troupe of hole« 

Drilling operation« in 
clifft-ront plume on 
large, heavy workpiccoc 

Drilling épuration« on 
workpioooB clamped in 
placo 

Drilling, milling "and 
boring operations at 
1ovror level of 
precision than with 
jig-boring machine« 

Drilling, centre 
boring and Billing of 
end faoes of workpiace 
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In this gronp w*  fini horizontal  bori-y :.vichi *;.-*;,     ix-honur v.chr ..*, 

diaoond-tippod borir« anchine^  .-j-d composito rsr chinee,   md   í¡-:O machi IO  toi1 E  foi 

deep drilling and boring r,n -#ell  --XJ VHTIO-IB  BTV.Cì.-Iì.'.Xì r^ohin.-«. 

Tho main trend in tlm dotici of bering .ivchLnot-, *hi :h no-   t«eor.  p-jrt i n.lar'.y 

narked  In rooont y^ara,   le to  iner;'-M?«d proiÍBÍo.i -Kn¿ nroduo* Ì v ; ty  -j-.d  townxctó 

further  xt ten« ton of 4,lv   t«.:hnrio-;Lc kJ   pot;r,i'bi lit i-g of horizontal boriif nn:hin<.6. 

lecerti,  hcri.tont;il  boring *;«/*hin m  hive   1","        • '    -;,»}.•• -..-. r w.v. v">    >-, I 

than to do hitfh-prodwtion t.illiry ,-a? well   -*i \ >r" 

solid  fronda,  support'?  and .•pine? lo o lean..'irta v.   • 

roa iß tane«» wh^ii rarrvln,'? out  he»'/y millirw p«r  ;••/., • 

with various  accessaries  -nd  ita»'   of aiutili  >••    -, 

oq4i|»©nt  and as on"*. 

i.ri . - • r wh f,.j     „^ 

t: •: ,- '. . ¡. 

l' ¡ r ,   * •.tr, 

1* "'    ru 
1 :nf- 

"4y tho urne of dircot-eurront  uioctric motore,  whoso spo<id ?v, b-.  ru^ulatjd 

ovar a wide rango, tao fami rato aati be ohaiwrod during the -uaohininf procoas  *u.d 

the ieinosöt ion of the machín, tool,  o.ir he- sirr.pl if i., d.     :h-,¡ fact   that  the min 

drive can bo  regula tod aakci?   it   e.-yuiar to  aet-K-t  the opt^n.u. rr.ohinini? spuria  to 

fit the actual conditions. 

A aue^-cnded oontrol >-j»«l, with d*»vicot- for viuaully -h.^kirif the co-ordinates 

of movement, .inab^or th.: operator to control tho -.«CMIM tool fron any point which 

is oonvonijht  ta hiœ diring the machining proceae. 

The following improv.jcont* nine boon made by loa ignore  to  inerbare   labou- 

product ivity ©a horiaontaj  boring nachinca: 

lnoro«»«d running apiari; 

Higher lovol of KochanisAtion and further perfectioning of tho control 

aye toe MRû of tho reference <\nd mua euri ng iff» tea; 

Provini©« of machine  '.uoiu with individual lifting devious  to 

moahmnis« the fitting »id removal  of auceeoorioe and her.vy tools 

(milliner catte», oandrela,  etc.). 

Tho two of »uiti-poaition dma» with inacrtod pepi,  adjusted  in accordance 

with the rmforenoo and teeiurorlit« system wttwn tho first part  is aachinsd,  provides 

the basii for tho inoohanication of aubaoqucnt repeated co-ordinato diaplacomonts 

©f the alenasti of the ctaohinc tool when raaoiiiniiv» a batch of identical parte. 
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."..«aieiaa   : :   Irara a j tie   precision of horizontal borni»* mach inori  hhve procoodod 

•ion;? two  lincia     conrirtatiari of high-orociaion mod: Is  ae  v.ceuratQ  a«  jtf>- 

boring r.ipchinvf!,   -irui  further inprwicant  of  the proci pi an of ordinary Coring 

raohinen.     This   l.-.tt.r  improvement   ¡.n precision hat.   boor  .»ffuctoc   by  tho uat  of 

ììi,eror~pra-ii. i :rt  •neisarcaani  fobie?  vii  op4,  cnl  rcauurinf? ft* ichnonta, by 

rt;ducir<T t^np^r-.ture ..k format iene   ' part i -ularly  * :r»po rature displacements of the 

cpindlo .uie   m  the   ne~hir.irur ;rx)8t'\   and  Ky   i Bereif i rig the procinion of »lew 

machine  iiovuTi .-rtc, 

Bcverci   f i r*".r  have befen to produce  preoirion horizontal boring imehirie«  for 

boriti»- ,ioi--r   In ¡-..-»lil eorkpiecos.    On   »care enchine*,   tho co-ordinate« ar© But  tip 

by incanì:  of rarroi/ horizortal  -.nil vcr*i:il  strip« with rolcc   in which fefs 

defining  th.,  eovencnt  of th:   tenie  mi  of   the  aeirellc  bleak  are  inncrtod. 

universal  horizontal boring :iracfcaraB  of ei.u-i.il   -mil  ra-liua »íSOB  %rc manufactured 

with   n fixed support,   .«¡hila   the^c of  lai'g-'  eizes ara  producod with a support which 

is novablo  in  tho   1 ongi i idin?l  .Uroction.     On particularly heavy machino*  the 

fee-ward ü up port   is tiovablo   'n 'jot h  th....   longitudinal  rund tranevor*c directions, 

labio 0 pro"iik-s a guida to th.   technical  charact orisi ice of horizontal boring 

r,'.chin:!j produce"   by   the nicchine  tool   industrie:-  of carlees countrios. 

These Machines  ivy ho us^ci  in  industriai  production and   in repair thope   for 

the   boring of hola;   in redid worfcnioc ,*,     Phey need to bv„ operated "by ekillod 

workoro, 

A  cotiBlacrabl.   riuebor of eoaerr.  Horizontal boring ••tachinus  are  equipped with 

progrmnod control,  chicli oavae   labour ane   ine reas 08  tho- productivity of boring 

machine opérât ivoft. 

•Tig~boring .».chinos arc us A in both ono-off aid e cries production .ina unable 

precisión boring oporationt   to bo carried   out   in accordance with co-ordinates 

without  the UBO  of  oxpensivu «radance equipment. 

On  those nach i lice  tho co-ordinate«  can be ortabliehed to within a precision 

of ? -•  h nierons   (depending on the sise of the rachitic)   through the UBò of 

precision-divided  index soalce,  optical moaeuring devieoe and interpolâtirig 

reference système.    The high procicion of  jig-boring machinée  ie achieved 

through the  increased rigidity of their franc éléments,  the reduction of heat 
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d«fon«atíoiM «ad of chance «rrore and th* mm of iwuvrMiataiit rolling ü^Mim, 

which consideraba Innrem« the P«U?ì ttvity attaiaabl« in dl«pUo»taentR betw««n 
oo-orclinates. 
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ïm^wmmtm  la ta,   ^ -.T. ff   »i.-borir*   , , ^„^  with » „.*, to   ir»cre«ini? 

productivity »A eonvwlMe, ef ftp«,*tion h,v- 1-«n direct«! toward, th. »«chamaa- 

Ito« «d «utoaatloa ef th. »v«,nt «f th. aachin^c  work in« parta,  th. pr^ 

••Latti* ef oo-ordinato«,  th« ra*Uatlcr. ef running n,,„ls  ,,n<1  f?#(I ratf%Bf  ^ 

the nerhanir.aMon of tool ohanjPM«. 

iBor^^ly »Id« u.« í. b.la« «ad* ef v<1Pio*  .y. to» of pro^a«! control, 

to ^teaat* «ntrol «f th« oyel« of co-ordinated  dispUoementF  of th.  tahl« mi 

•»•JTlwf«   ir,d ml« oat  ta« possibility of operator srrcr. 

1 man*« af  f.r-r,'.   -,r.   r rrdueirw .• -M-automat i.e  machine or. whioh  »hé whol* 

«chlaUf eyel. -   .n.-luii..   the  rapii  approach,   workin* f«d  •d rapid withdrawal 

of tha apladl«,  tí.« "h-cu-    of ««chinina; rat«.f   tool   c„Wl.r  ind  ,o_OPdiBate 

0a*af«Mi ef the wcrKw/ r^.f  -  is automated. 

Theae eeal-nutrrut 

yet In wide auf». 
iihi','* .'01.( ti''      i ooretruction  and  »rr  not 

Nh«re  hi*h rr<;«laion I, „pt  required,   it   «  advie*blo  to u8- cheaper «achia, 

tmU of lov.r pr*ci«l«i (0.C2 m), whieh have » -ufficiont do*ro« of .ochani*atton 

*• yield km lAmr productivity.    Th*. chinee  p.»it preaeleoticn of runnin* 

•poode and  f.« Äl„ aM p^ei,,, aetabliahaent of pre-s«l«ct»d co-ordinate 

pMltleaa tar a»toa»tlo mmtm mê th«y   iro fitted with pwh-bufcB control of the 

adjuataacta ef th* various s»ehlae el.-mrrta. 

Oanmlly spoaklaff,   jif-borin« nachirae are produced  in a hide ran«*  ^ ai2e8 

and ia mri©». elaaaea ef preeiaien, BO M to allow rational election of the kind 
of MehlM mutatelo for th« production condition». 

ltoriMMitol «ad vertical ft«, Uríng (éimmnâ borir«) machine tori«  %re used 

fer Ita fin. borla« «M aaohinlB« ef cylindrioal „urfao«,,  and oro the moct 

eooaoaloal for lar«a-a«rioa «4 wi production,    tîauelly, theae «achine  toóla are 

alroady Bot ay for th« aaehinin« of a particular part when pmrotased. 
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•'o--""iCi í t '^h'.:     ''•.».:   cf lh    "•.)£'•    'iri   (à  on jfiij« i t Lor.,   cons i stirile of working 

hoaas  'a-r-nf >.'. L"   .'-.rio-if   ¿\Ví> . •»-"t i^.n1'ty,   hori^oit.¿l ly f   siafitvinc,   tri row,   in 

•;ircl   ."   • r. :   FO f.vrt'i      .•;•       " ;*o pr'M';o.'uf   tor '..« ...   ,,n  i ir»-':—IHTí OH   iná sa«« 

rr-ji".":1; ; ') ' « 

. n •   ***, cur    u   . . 

liiohlnt <••,' o-   f -'.r*F 

^ri i* A'I'?   „ru   *•-"•!"•'. u, 

;. :..c":iir   '    ù>"  r >~i !, 

":T i.-i   Ü • '.    •.,,  lì:   , , 

rc.îr,    .nu  ;:-uu    .;*'"• 

• i ••.. i .  o    ir . V   i: .,1   i-ariîur   :;.uebín,;B   intended  for the 

:      l,r.¡*%-s   rt  :•  -.¿w  :.- ¡rt.-  prod act i on   Inolud« Rachitide  fot de«*» 

,      -::'..!.-.?   f o .- % jfi'w eit  th.. ¡rroûvur  of  ro' i i rar raiil rol Iure, 

•   -••,:,  'v   K.-<.ri'.v jouiîe.^f   ;n  the <\yl ..ndwr blocke  of tnturnal 

'.   -'"n;!;  t    ''-e-  ''..." i.i<:.' o\:t   >,h-    Hig  . nri  ,:ni».'il   ...nda   of  connecting 

"•• f 

¡li'-iAiiu-:. ..¿¿/KP 

k i.»i   tv; ;•••   ru'   :   ^.:n-'t    " ;  '* u,   : , i ; xn/r-'Vi jhírn-   croup   'ir-   aa   foli owe* 

"ol\.e'-um .cii.     ' ^ilin^T^üiince',     'jen Til-parpo» e rachífi...   tools. 

!.i  <:ot i..o!¡* > i  i.-...'h.fi. !   - uilh r :voivi',f  'oble   ; un i v ors si ì  and 

'..."    ":ï*    :;n   've.'.:!-;.-   -  w i'>.   fixfii  h   -ri  or with   "otiting ho'td. 

]. •  #• J1-} -irpi ''-• u " !. ir- E , 

.uu J'.I .TU   •--';-n; .i- í     .«»''.., r.-'.'t'ii^alai-  or Imilt-ín  round  tabico) 

rl .r)-'j..'.J.f;      i/".h i r;ur   ; v ;J "   rot'itir'ir or f iu Mì   -iiiling cirri .i^.sì, 

„''.'.    -   " '  luì    -V.''     '0 :     .   —"i I ;-1, 

KA1   I   i        *      '.V' .t t U','     Ufi  "''i:   •!.  ;.. 

. , ,,    -urr       •, , 

"'...   " r ..  •*   • " i", 

. '    :o-.,;t        '   i-  •     «   i 

','n  '.i -,1 * neh i ne.   toclr 

î- ' ' ri ouß  branch«"   of rischine construction» 

PIK  -.?'-;.. iTi,'M'".Tjfi group or "tiling machines  (up to óe~?ü por oent  of the 

total")   i;'   Ihu*   coni r-'a i rig cri nzti-'jd-knuc ni li ira? machinuu  of horizontal,  vartica!. 

ano umvenrü   »yp1-»  v:hicn ~<re produeoa by u Largo number of firms.    Thoy aro so 

ruiciucl because   tho  tal. U.   ::aià  oarrí %gj&  aro nouait cd on a. co luran. 



- 61 - 

heriront u -unhir, r- with rot tsrv or fi^ i • .; 1 

hmU of wU~h r-opy : ¡Il¡v • ,111 r .r '">•.- tr 

ooirtrel »»1 M forth. 

r-    "r iH 

•••   rt „ •   ., 

jrinll   col'if.n- jid-kr Li. •h).-., 

-Jf   intend ,r!  for th    -«-hi.-irt»' o' i    »••'»•'it: j. 

"Hoy»;   ->r pl-in»; 

OMt iros« 

i'">r  th    !*;r. i.-Ki- ll 11 •; ^ 

The l-jngituuia.l, tr.ini-vt.rGv. u.i / r* 1- 

ivchiniï.vi or (.»nul. <m -.«or;-:», í .^hm 

l'wwitudir.f»! f....i of •.,. • M u- ...rr: ,¡ : 

í?i iirbox. 
r r , 

;        Lr »   ._    .      f0rn      Qf 

i"..*"     ,  on th.j 

"••'•"       •'• * í   ; rofr-»j!H..-d 

.   -i of lfy—it/ nt: - 

'.    --f erren«  víale  and 

fron ft.:;;]   ir 

-    '•'?•  •        Y he cither 

;r~i .  1 , r.,   the 

'   i'       *VJ'V . ?h thr 

'Jr.  rvK-hiTK:-  w;0 "U-    Ml';:   ,f T 

i-.Q inali   -tin-tior.f   u=  r,("Kj.u   ,-      , ,,4   ,;! J 4_, 

hUh-apv.0,1 et  <.l   w»4  th-^    pro-i t   •-,;•»   vi   j ,    ,,- h H   iP 

«•aparilitifca of th.   :ilS:un^    a*    vier. -.4-   1     ""tr«~»r   i;-;t 

'uni/^rwU divi Un* h^ us. f      t*r-..   -v*  for  *hv    or.tr-; 

xtr.hMdB (uii/>ruil , ill-.!*- h,-id;,,    ori-,- >.. ,1:-,   F:0.. 

h<a,»n;   -ov «btiin.,'4  fro-   th     e ipr.l,in.-  f . -tery   .t   .r     xtr-.    h .r*. .       » 

•Ito r-rodun... hl*lw:ri,-,1   -.viific.-ítioms  of    . chi    .   •.- lîh   wf;   r  ft^.  t; 

m'U  ^  ^ir "T-  ;.ow pf.l   ,1, • •,.,,   :rt.,    M.   .-f    ir.   .„  r   __.  ._   „^ 

4ßd fv.-wd   fatuo. 

1'   if;    ' . ye 

-iV. r.*i 

'. -   trifcl,; 

1 -tt îrt of 

r.nolofiial 

•Ti no 

• •, ote.) and 

•-'.d grinding 

-iinufacturars 

-.•naie 
1 *' specdu 

âil-pB^M,,, .Todjl. with » null«, iMd whioh ottbo turnr.d in two plan«, «i a 

nfiiwwH fl«tsting •abl> arc alio waufnoturod.    ^« »achinoa »ro ba*ed on 

koriiOKtal ooluím-n.nd-knoe »illin« »ehi«* «a ^ oquippod with raekiaf tnd 

•lottiBC k.M. l-,0id« ti« ««al ooooaaoriot -md «urUi^y oguipnont.    All-purpoao 

sillín« MAhiaoo «ro of hi*i» pTMJalon and arc aostly »ci  m tho tool-twking, 

iMtroMwt-Mkiiw and repair .hop« of naehinory Eumufacturing worta. 

Col«»lv»8 Bllllnf aaoàlaee with crtma imhlm have 1 „oro riiád tablo oon- 

•troetie« th« «Ittœ-and-tooo Bullae mftohlnoa, whiol» onablo. than to mehino 

workpiôo« of Largo «i«-. ana weight. 



Copying mill ini* "aachir, >s ire >.T* fluced ">n the* bisis ff eith*r eeluan-ané— knee 

or cclumr.lsps type« ->f sill inj? machines, and they may imm vertical er harisental 

armnçomord  ri" the  spindle. 

Entravi ny cc¡>   T.*. Hin,.'   P.íIVP  *.rr   •r-^in<'    f •• r-ipy V  two eo-ordinmtes 

(in a  single  plon>)   «nd  ;>r  *„m-1iT,"fHii,il   tjiyii/     ,r.   1«   light «illin* 

werk (tl.o milling «t   «,-ilì   •.   tr- rj -n-n',  f; -t   tam; 1 a<  -,  patterns,  «to.) and 

engraving "f najttfi-t  i>,   i   ,5.-t.    ,:,-t  fi.rur a.     In tnts»- Tj-^.-hine tccls,  ta« 

tracing fInfer  is moved .-nanurJly  -ma  th- rporating princij?l«i   is bab*d on tie 

reproduction ef detiigne or  shapes. 

Ir; the copy milling' machino s  produced by machin«   tool  firas,  mechanioal, 

electro-oechnnical,  and hydraulic  copying systems  -tro used« 

In arder te  increase  productivity  in ccpyin^ werk,  machines produced in the 

last  few ytmra have shown a trend  toward» «err  powerful main drives.  » wider 

rusge ef spindle «ptod« and the use ef two or more spindles« 

ft» requirement for powerful   and rificl copy Billing machines hm« led te  the 

development «f the oclumnless milling «achino &• the basis for coff milling «eèels. 

In industrial!;/ developed countries, crluam-aná-Imee Hilling aaohines have 

been automated by th    uso of prograasrcd control  nyrtea«,  which enable til« «tttlnf- 

up time »f the «mohine to be  shortened   mi enabl« "ne oporator ti leek after 

several «achinas. 

In th* simplest  syrtome cf automatic control,  prof»raBnin#f  is effooted by meatos 

of plug-in units placed one after another fn tho oontrol panel  in owtar to  Moure 

th« pamper sequence of «peratians.     The eafnitude of each «oveamnt of th» «lmaenta 

of the «achine is defined by the distance B#tw«en stop». 

Universal  plane-Billing machines arc used in one-off and «arie« production for 

the machining cf largo-dimonsion solid-typo workpiaeea of oast  iron,  «teal or non- 

ferrous metal a. 

Thoaa machines arc produced in single-support and two-support  for«,  the first 

of thon fitted with a column-typo crossbeam rathar than an ordinary oro«»bo««« 

Single-support piano-ail lini» machines with a oolunn-type cros«b#aa are 

«uitable f«r uso in repair ahepe and in ono-off production workshop».    They Bake 

it possible to machina larg-e workpioces which cannot be maohinitd on two-support 

machines of Biœilnr tabla width. 



K-uu.-»ii;lv   ...-,.   ..H,    .r-    -,   darably  aor-  ri.ri'   trM.   .-ìolaar.-vid-kn«-  -.il Un, 

!hlW-  wi,i,':r-   ""•^   th-**   ••••-•    •'••    -IP*.     <f < .   r.Sf...'.-  Mt„ .-r...W  ; .•«, i   tr, . 

.** •»chmu--     f   ,  ru,,r   -,   *--fcrr » -. —*-    .'•.,        , ..... .     .*••,.!.. t,r   .u  .. ;  »,   >># 

-..•-.in.  «Ur-nt,    „ ,  !,r  n.. . . • v •*- w , i    , . ,.,    .    ..•„.   >;, or.     tP .   ,. . , ifV       „ ,„ § 

".ft    !f  ti.«   tat.-   .r.d  ,.vh^r ;,ltì.,    .., ;  < <t   • „.*.,..   ..      ^   r     ...    .0f,,r,4# 

•h;s  »Tour   o«   v.mr.e,    .n   l „i   -   ».h«  following bui«    types: 

icntf li»   ti; ir 

f":<'wpi««.iii#' •Mt-nin1. 

corafcin««!  pluuryr-si   L;i*-iT'.rrfinf winhin»» 

r.    Shapjrv Tachín««-. 

with mochjj:i';,); -ntn ìi i • 

with ^vdriuiie -r. ár. Iri1.'« 

with •-•l^cfrc-me-han.,^;  -.»ir. driva 

5.    Si Ottino &.¿chiniw 

ffonarnl-pirpo»-« 

pnrtabl« 

4.    BroaahUff nneninas for internal aad ait ornai broaching. 

»tanin* «eoi« af là« •bnplar-anohine croup ara t*J dirty uaad in ana-eff and 

•mrím ptoftnttlo* i« wlom fer»«*,» of anrhinary construction, »d thair produc- 

tivity ani nrMlaloB af anehinlnc l« constanti? balng iuomased through dwlp 

Mmping machina htm » äugt»«, of uudaniable advantagoa whieà bava won than 

m mtafeliaiai pia«« la tè» lista of «ruipaant produci by naohina tool aanufac- 
toTCM.   fh# aaia advantngaa arai taifa proiuoittritjf of labour wh« aaehiala« 
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lot y MTTVW   surf \>-r<r,,   simplicity   Mid   oh»' .pues«    ••*  tho outtt'vr  tool   unci  «ixplicity 

of   ahirpen i "-.,?,     n.i   tno   p ''S-ir il it/   "--f   -"--.rry i rift   -ut    .I<--->u  finiantry  Mi-.pit*«  (insto-«! 

of   cor .piiv   u .*.  iTTir;.lirs*î)   -f *< rkpif-c-.;* ,   t.uu:   «-'oruriug t"-vi resuit»  fr.'jn»  tno  peint 

(f   vi-jw     ''  <-]..->.   ii'uch   'fit!  prvi/i   -;   or   '-.urf'-.co  ¡&'.crir.ing. 

Whon oily  "nc wTkpi-- f(   -•   ?-¡n,ln--.iH  pr--f. I •'• h-;   to b« .mchlnod,   th».   -jot* 

«conomioil  ncthrd  of sr-nii i :. i *;,-»   i «  shir i tv* »-trior  th--».  milling,   which   in-" lv»f   t 

complic-tr.fi  -i»vf   .. x parisi vr   . - I <• ;i 11   *i  of  mill..iv   "uMor». 

Tho us« of ."-cral-ttu.cl   uh i;ntv-ui 11 i. »ferrimi i?u» "-¡oh i ion whon working on hoavy 

frimo  parts ff 'ni'-hit.-. «   i; .'">rJ.-       r. i.-r. 1;.   «eonomicul  •- inbin -t if n of th«  operation« 

of   «in pin/*,   miliir'Ci   borir./- -¡i.u ^IMIU.-*,   »ritnout   v,"i   tc  .«cm-   tho   ¿crkpiooe. 

A  pr->otic--? which  ic     f JTC  t   xr.v.-   îonr.   f i  Uta th-.- !n-..r.uf-ioturwr ,wî  th* 

censuurr (pnrticul .rly   ir,   th.   fv<.t.t  <• f  ropuir)  -  u.ni  fri I «wool by  neveml as.cn in*. 

tool nr mu facturer s - i«  t~   jJ •*;</ +-    •-   :r nPiuVr-l !•• OV-,T"---  the  parta usod  in ïor#"i- 

tudin.il  planing maohiiu.-r.,   pi-rc--.mil i rr JP -KI:AS  • r.rt  l"nn tudinai grinding mnchlm», 

i«  this groitly reduces   tho rvaat--.r of   liffercnt   p.->.r*i' '¡rod  in tbei» r.ichinos. 

3h~.ping michinos rir. be i.K-„ip¡>od  i i th nepy^r.r   r-rn-i^»« f^r the  two  rind throe- 

dimensional   copying rf wcrkpiecos r !"   >--•!,'-1 i u-tto-i   profilo. 

Th« nopt   important   toohr.i- -1  p.- P'ont-tcr.1 of  ti»-.  ehuping machines used  in one- 

off ini  sortea production  irò  itti; n -xira-ira  tr-vcl   ri  tha  slide-,   the» dimeneienn of 

the  working «urf-tcts cf  the tillo,   tho   üstinco  fr'u;; the bearing surf acó of th« 

cutter ti tho  frime,  the  number rf tr-   md  frc  mrvotauntf» rf the  «lido por aimne or 

the  «pood of the   slide   (for nr-ohi-r-s with hydraulic drivo),  and certiin othor 

fenturee. 

The technological  cp.pnt il it ion of  the no sack in.,P o-in bo considerably expanded 

by using universal rotiting tibios. 

On    general-purpose  rvchino toolc   it   is poesiblo,   by using the appropriate 

rttauhnontc,  to cany cut  various operations «uoh  >\c .aoohin Lng of cylindrioal   -jnrt 

conical discs,  radius planing,  copying from n fl-t pattern,  bonding,  thread-rolling 

mi so forth. 

It  is advantageous  to equip r.hapimr machiner net  only with «crew-operated 

machino clamps,  but also  with hydrrulioally operiteli olaaps which can be  «witched 

into  tho hydraulic ayatom without disturbing tho norm-1  operation of th© »icnln*» 

tool. 



S'ottir,.«' iftffC^ : n. f  -tro   ir. *,<-n<í-:ñ   f-n-  eiiti.n-  <   -..i   •   -ini   T.-tr^. 

%iiil  QöRICI!.   iportur-'«  -»fr1  %i~»o   fir  ••> ichimn,,* f   -it   «-:   ,;»•,.-   ;   -.-.¿riu. 

'ina   norias productor.. 

r; - ". : : 

.- *    •   •     •<   rr       .'    • •? 

i t •   • 

,     t fj       V, r   -*,    ; | ,« » v 

t    h „ ,rj,     i, t ,.,  « , j, 

'1  ,M, »     ,-       * ^ 

'í*'hí3   ' »Tv»r   Totip of ?.?*chiTi'    t^j1 •  i nc i -¿ i   -* 

r.yi ind^i-- mì-miì •  trriwlm," ranchin- -~,   c-ntr.     .••     -i ir. '  rv   .ni    •  r;-r    ,,..•,-• 

'tppiiv rwohino«,   ;nt,.m-,:   Tindiiv •vcisi r. ,:-,   rmrf<.c.   ,-.r^ ¡ »^ -nrh¡n  r,   «<i a + 

rrindin-" mrttncü,   sit   TÍndirw rwhin    t,   *hr>^,!   .rr1   •.•><.r   ,-• nd ;n -  -, t.-h: r.. •• 

honifw machi noe,  poi »shin« "mettine,   «h trp..'nir.u- r;u:h:r,   i,    -.-•• rf'.r.^r.ir...- ;,»:min,,8, 

machines for  i mppm,| «rui externa,   homiv  mi  .ip.'Oií. i«wi ,-, .^n-:r  for  th,   ' car; ri,>, 

ñi«»t   tool,   turbino,  watchmaxiiy-,   jnatrimont-n^in - ani .->*h, ,•  .rmrln-s   Iî   mi^try. 

"h-   •-,•     ?H.T-,n!-«;rr:-   Timliru- -vichi rv     which   *.-    n.-.- <   ir  vir:o-i,-   ->ot, >r.;; ^f 

jn-'-i.t^-   tr.»   i ,»  n'. "   « .,   fimshin,- or,:f,,tj,in,  r ^.ír.n/    • i •-i«. •>*.     ' h.    - ;rn- 

,v'v' r*   "'f  t,r   '     •''*»•'-•*» aro th-T. fov   pavía-   T-.--t   ott ntim  to   incr-.-ixin- 

thvi!    riM'ít;,-   '.r»'i  -<,r-.t:   i   ••:.;•.•   ,    •„ ; , ••,. .        • • ,   - i     to 

*''*'" * - >    ' * f . >   produci TI,- 

í-'i-i p »oh^r.i ar; í,-.   ^     ; ."or- •*.-. »»      •»• '    -»••••. .     .   . . 

rh   '«íto.-^ti-.r.  l      -rin-i-".    h   \ 1   •     .   ..   . i 

f't'ir.-J  .>r, '.t.raost  .i. .   th„ c.«oíun.Js now  (,z-w«lucoH. 

• t    -; t    i ;• 
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' oelrwn ','.{n"  it   th.'  <~u*. t-r  foe-i  in   * n. n! -puroos«: nachin«  loo*.« is lise 

fraient ".y  .- -t  wit!'.. 

¡"h :•   livreur;-   'i   th    wiro.'1«'   which  ir.  U-iru»   -rotini  »re ohe*k«d si thai* 

eamiT   y or K"   pnuunnti'*   T,^: with mr, .'.ort.'ie   i'-.t» tr«viai;:»iP#,iOfi 4<»vi«o. 

f the  head and   t d'   ¡ tocK« of  th«) machine can  be  tu mod aari  it  it filiad 

with efaipmont   f">'  int-rrrv   -rindin,-,  heth   .jrtornv   and  intorna'   oyliasriaal  and 

conica!   surfaoos can  ïc   »round. 

Certain nachinc  tool.-,  n v_- fiuto-:., «.tad  'o'uìirif .«nd un1 o »din.: »f th« workpi«e«s. 

Contr.iloss ,»rindin~ nao h ino s o in aiv-uitv-^-ily  bo «»ed when rri»tÌRf lar*« 

batahoH 01" parts in   ! iri-o-iori -.¡s and raes production. 

These naeliincí toóla  -ira -.[«MV:,/ of ine of two b.-?sic  typest 

1. "achine« with i fiTvd supoortiw Made and >jovabl« Tináinf sad Ari via? 

head'-} 

2. Ilachint«! with » novalro nupnort b1 odo and a aovab,.© Arlvlar asad. 

The advanti.ro of tho first   layout  is that  it «œuvres a hlgfe dafrss •/ ,   - 

vibration roalstanee  tucsusa the  fmet-revo vin,'   spindlo and »br*sivo beads are 

located in the sain body,   firmly faptoned to tho frena©  of tho »aeMn©.    ft« 

sachine it designed in «eh a way that who« the driving haad bioei is aovad 

al ouf *he inclinad guides,  the workplace io prossod bwdar against tao drlvlnf 

haad and there is oonscjucnt'y batter braking of the workpiaoa. 

In rsachlncs of the socond typo,  tho line of diaplaecnsnt of the vorkploo« 

ii constant and tho /rrindiiv* disc is aoved up to tbe woritpicio» *s lb« use 

wears down»    This makes it unBocaamry to »ove tho loading devi*)««, and Ita 

driving head is nor« rigid bacano* thors arc no intomodiate carrier« far la« 

•apport bTade. 

}!aohine-»tool cnnufactur«r« are producán«- oonlrale«« grinding machino« »IIb 

manual, seni-mtouatie and automatic control.    Saai-autoamtio machines for inolsivc 

or longitudinal grinding have incision aoca-iiiian«, adjaalaaiil« for mm Of lb» 

grinding disc when »rrlndinci »»A ooaponoatloa for raduatioa of griadlag *!•» 

dlaaoter.    An tonati o maehino« «pooially «•! for th« grinding of «olid 
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aro f**«oe«d m  th. bMii -if soai-autonatic  -rind.nr -iettine.      -,lcrr. univ.-rs* 
tatema: maula,* whine HtV, ^tu „ hii{h ,.,.,.,.,., of ^xhm.mtim lf th, 

aaeaia« aava**at md autoaation »f là« contro]«,   th« « r.akin,- it roc-,.*-... or the-, 

to eany out % »ai-mUmmUc rrmûim oye 0 ^.m mTkim m   4 batch -,f Uontic* 
«orkpioee«. 

tfcnvorao:   Intanto    ,:rrïMiB€ nach»*«  for th*  rr:iut¿n,; ,f eoni-a    wori-p^c 

V« provide with MM. f,r tiuilnr the workpiœe  h ••J   in tho hcri:or.t.-.   n'v>... 

It  i» •A«anta3wus if both the  internal   tola of a workpie^ r,nd  the «terna    .ni 

fmm mrpmáímlmr te the mi» of th. hoi,. om »     „.7uwi wlth0ut r.i;,ullf,, th^ 

*orkpl««a t« Ih« «•ehinc,  ««. thia « «Me po.sii-0 i7  ^    n;-:nr,.Jxr,   ittaetaont 
fitted te ta« workpi«eo hoad. 

Bata ^ilná«r-«i-«BC ffUdiv aaoaiao md »„toma    .T.„din,T nwhxncr arc 

uauallj al M vnteud in hi«>«r*raoi«lon vcraion; which .rive minia« Jlacnríenal 

devlatiaaa of m% mm %hm 0.5 »torn» far eirculvity «cl 1-? riomm for 

Vario«« •paciali**! tymm Qt »«éIM «-a oonrti-uet- 4 on the ».a«A , if Ur.i- 

waal ¿riatta« wmMm*, mA m mmämm for «-india« c«ah~ft» «d eraakahaft., 

»aifcaiuaoa atta» ore Iwp but uot at*** <u.r.   »he rotor« of J3t ,w no«),  boaria* 
rinfu nad «o farta, 

tarfaao «riatta* aaahlaaa »re andueod i„ vwiou: typ*,, „id for variou« 
Amotion«. 

NMfclM« uaia» mina with tàt aaripaerjr of th« jrind.nr disc proteo »rk 

•f a aft* éagm ar iteamtiemT ara*««, »i ji^ a ^ flB, A t0 tIw fPmmi 

tarlata,    "hen tao requirent. » far pruoiaioa and quality of fini ah ara not «o 

M^ frladinf aaoalaM with a Mgfctr output uhleli as« th., faoo of the griadin« 
«•t ara «aplafoé. 

•*• fou» *a«ic %p#g ©f «uFfao« grinding naoalacsi 

• MWtaagulitr «a»:« and « aoriaaatai apladlo for grinding 

'•t Ü» friwUng dlae; 

•MÄ a. rectajwul.-ir tr.blo tai a vertiaai «pintle for griadiac with 
oí th« 



\.   ":%~>3c i:th  -   nnn*   tab 

periphery  ~<î ttu   "^mlin/?   *iac; 

»l 

4.    "ho 3^   With   •'    f'Otilid   t-t!t:   t»1 

f^ca  ^f  the   •rrin:li»v   1::'C. 

horiaontn'   »pind e  for «rinding with Ih* 

vartíon'   «pi»!'1«:)  f«r grindtnff with the 

Proci« ^n '"ihim» with « ho ri «wit./ spind'o -ind r-jot^n^ular t%M*t are pro- 

duced for tin;   ihms.    '"Hoeo machines ary not rib i u for their inerahead rifliity aai 

for a number  •>!'   k.«#»r.  f «ature*; whioh try «©e-.-iwary in order to attain fci^h 

precision  wd .«)•>'  fini .h.     The t A!     ind «.arriado o1 the machine are utaalljr 

nount a d '"»n ro ' 1 i n *•   r i < J >3 n. 

H„ jh-out-jut  surf'co ;rr;.ndin,? n^ch-tnon drti-nod  lor use  in «uri .•• proiuetio« 

operation"? hive  i hi'ih-poworod ¡crifvliiv lic'A driv«.,   » roetaivTul&r tnble sad e 

horieontn)  or vorticn'   apinále.     In ai.ip", if led vjrnlonrf,  only tho bai-ie working 

Bov«cnta -ire r.cchnniiod mid the oye1 c ia eotstrollod % the operator annual ly* 

On süoi-auton^tio »achint-: with constant autorvitio eheekintr of tao wot-kptae« 

dimoniisn«,  the «utotntio isseh^niwr cycle eovat-i both tho roua&lns aad flniiMnf 

.^rindinf iad ïhe halting of frindinr when the roqniait« âirwnniona tova been 

attained. 

The "• vgost lurfsco ffplndin,'? aaohinoa TO produced in portal font with » 

rectangular tab1 a.    Thar« «m noverai  di f forent sodo' % of the so aftehin««, differing 

in tho nuabor r.nd type of irrtnuinif he .ruin flttod* 

üaehine tool nroufaeturors are also producing doublo-tidod ord-faon 

§rinding machinas for the  «inn'tanoour poinding of the two end faces of par+t 

»eh as discs, rinfs and rol!ort. 

ftou#i grinding maohinuo arc u«od for cleaning up mrioun roll od aaetionat 

o.g.  round and »futa-o t^otiont,  slabs «ad tuboa.    The uso of saehaaited »aahi»tì 

tools considerably incroaa«« labour produttivi lyf  ûli&inatet hasvy annual work 

aad ioprovae workinç conditions. 

Tho Deohmisation of labour In rronghing and finishing work it »la» 

through the use» of stationary,  «lapanAoá and tend grináing 

Thread grinding neohinea are «ted in tool for 

taread«d uoaturlng and witting tool« aad hig»-pr®eiel©n 
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11« tfcraai "rlndin* aaeh;n*« tt at  í>*raof»t.T u.ed  in  i «dun try  ire  th  n      f 

«ftwnftl  tm, «ita* ar. ua»l Mln'7 f r ariniin* ey   i„j„o-4.   ,md c „ic,:   scr,w- 

"^ ( * V tfc C,t#",Al  ""*  "^"^  •«**»••).  nrinli v prcci.i .r. 8orOW-thr,..,^s 

«•Ü •««, p^Ateii« k»,,MM «-!•„,  ani rc^vin? ^row t^p3 -,«d ai;^ iu,e 

»'M*« «tiara.    I„   .r^r t, ««ka the ^n n,/  , vtw»t9 Cwh,n rc^v.n,, 
•ültn, e«,, «i »   f..rth) whieh WJ n€eoMai^ wh;:n BV,hlflln^ t    ,r   f ,iffVrert 

*>M, «*imal tfcra«!   ^1*11»« «whi*,* ÄSt bo >Kralrn<jd mth th(   ^ opl^ 

«M^-wiM «ti Mtiotawt., with ,, e ««fiant  «ub.twtiv.   iBOr-.3,   in f-    c n- 
p!«fliy »f their i«»i.*B. 

HMklM-t.il MifMtafmi w prducin* «poeiV.i.,.,1 thr.* mndiwr rrxhlnoa 

lon#«th, grinding latenMi  tkfwaa« «ad • • f ,Hh. 

Orti*«* mMim mmhimm, «tie« w* indi»p*,»b<, b .th in th.  «v :. at „ rk- 

•V. «t tl tfc* pr^fl « d^irt^rt.  ,f grot •^hiao^-buiMl^ f^t rio«,  Wu 

pridftaa« I» » »lie m&m   -f typ©«,  vwyiiy fr B th»   «inploot  bench Tinder« t 
•»Ml«' wtjaati« irrladlaff MMhiaaa. 

Tfca »tat t/pa   .f gríwáím «tthlae f r u*, iB the ^eìvuiiee:   Jiwrtno^rin* w rk- 

-   >f »mil  f«N»t,,rt„. |. th.t o^rtrtiv    f tir   ••»bPR.iv, discs n-untod   n the 

* Ite *üft of * ^itnfely hovMi Amtrio ifrfr «r^a1   eharponine and 
trinéis .JHWH.JM.    Ik* «Arsati 41«». ^ h,,a8ed in 0MlBfr> 0 (RnQcted t} a 

Hurt raMi plaat, ^ ft rotata-., Uhu   n whiQk mUln(r t  ^ ^ ^^ f ^ 

!«•• «ra »»Ally fitted with équipent f r «harpcnlv «rills and f-r 
of tè. mmmim M.c „t*.^ m nm >f n „^^ draMlJW dgTloc# 

t*r wi «t» kt «t*«i vi«« immwts «**•. 

TbQ di^nd droMin« a«4 flnlAâaf ,f p-lMia« diuc, »hioh i. partioularly 

««••»uy «MA a clona ^ uad «urfao« •% ta« nhtwptned od^fc af a tool, poctili- 

***i+ mi ateranoM ->f the &dr*n, «d aratlal.« >f the radius at the wttinf 

pout of a t*,l v. r^ir^, «ot to „m* -m% .m triaáimMé^ ummin§ 

«whin«, laaeially oquipp^ tor thit'fwp:,«,, „mm, ^^tinoe %ake aworal p.laâi_ 
«tao« in OM apindl*. 

^Mb^ttW 
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The elocirochnoiea1  sharpening of hard alloy tools is oeiTiei out by •*••• ©f 

a ^rindin^ disc consisting of diamond partiel«« in a ««tal binder, with » low- 

tension (6-12 volts) current passo«! between the diamond Also and tao tool that i« 

being sharpened,  through an electrolyte which i« eontinuouiily «applied to th* 

grinding aroa. 

The electroohetnioal sharpening of hard alloy tools is two to throe ti««« «or« 

productive than normal methods of sharpentnf. 

Special electrochemical grinding machines are produeci fi» this purpose. 

(loar cutting machines 

Gear cutting machines are dividod into pear Billing machine«, freer shaping 

machines, max planing machino« Mid f?ear broaching «achine«, depending on th» 

nature of the particular operation they perfora. 

The machines most widely used for producing cylindrical ftar who«la in the 

maohinory-construction industry aro rear «i il in* Bachine«, which cai fear wheels 

with hobbing cutters, cutting discs and end Billing cutter«. 

Those machine tools are of high output and have beo» wii»ly adopted in industry, 

as have the tools usod on the*. 

Both the roughing and finishing «acMniiig of cylindrical fear wheel« 1« carried 

out  on gear milling »aehinoB. 

Tho most widoly adopted ana easily readjusted fear Billing Bachi««« for the 

«•all-serios and series production of fear «heel« are those which operate by 

of a tool raoving along the tooth that is being out. 

In large-oerijB snd ma«« production, it i« «ore advaatageous to use 

too] E vhoro the workpieoe is wmmà alona; tè« cutting tool, a» sieh ne Aine tools 

do not take up nwoh factory floor «pa««, ani »hen ofttlpped with suitable autonatic 

loading devioes they are trsjtsfbfasd into fully «ttto«atie »»081««.    fhe dis«É*««t«§e 

of those machine tools l* tho large amenât of tine and labour rofuired for their 

readjustment. 

Tablo 6 bolow «rives sons fonerai teohnioal parameters for widely used universal 

gear Billing nsohin?« with vertically novia« onrriajM.    fh««< 

index to the machines» oapsMlitiss under nonaml wntking oonditio«s. 
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rvfolatloa of 
•M workplace. 

-   raâlal 

0.11- 
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0.08- 
1.0 

WâsJ. 
dlsswtsr of gearvhools which can be umehírsod 

630- 
800 

8-10 

40-310 

1250 

12 

32-200 

'800- 
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18-20 

8-100 

2500- 
3200 

18-30 
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0.4- 
5 
C.2- 
2 

0.15- 
3 

0.4- 
3 
1.1- 
1.3 

0.15- 
3 

0.5- 
5.6 
0.2- 
2.5 

0.08- 
3.a 
10 

0.3- 
15 
0.0ft- 
1.5 

0.0ft- 
15 

14 

0.3- 
15 
0.06- 
1.5 

o.os- 
1.5 

25 

5000 

40 

10-60 

0.3- 
15 

25 

of r«*olutionc 

toit»«* mm 

,1 »«riot production it is seen©«!©»! to uso not oostly 

•ool« but «iapllfied model« on whieh the m%%t*g of the 

, tho «mint out tor fowl, the diiridiaf ü©ohaai«a 

ti «ff«otná hy ohwvTiv gmr IéMII. 

U operated li ««nortee« with the in«truction0 

ulti •sea aaohin« tool, and ÑMoriat in-trunonto aro 

•Bd variar thsir «oouwoy.   far this parpo«® levels, 

i Tin IWfM, aininotor» and sntoeolliastors are 

a lovnw output than pv ni 11 in« MOUIMI, maialy 

of tas tooth-cuttin* proco.., but thqy are 
iasid« «ai cariait* blind spline, sai are therefor« 

•**•«*«  •>-«-• - 
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At the present tine, all gear shaping ¡aaohinoc are •«ai-Mit 

divided into the following categorie«! 

tio 

1. 

2. 

3. 

4. 

Vertical «achine» operating with a cutter; 

Vertical «achine« cp*r%ting with a multi-cutter head; 

Horitontal aachinee operating with ahaaing tool«* 

Vortical machine» operating with a chasing tool. 

Special models of those machin« toóle are »leo produced for machining 

On vertical machinée operating with a cutter it is possible to 

«heels with a diameter of up to 3,000 an, a tooth nodule of up to 12-15 am and a 

tooth length of up to 200-275 «a.    P^r »achine toóle of the remaining categorie«, 

except for the second, thee« gear-wheel piraaeter« are almost double.    TIM flniehing 

machining of gear wheels ie carried out by the process of gmr shaving, which has 

been widely adopted in large-series and amas production bronche« of machinery oon- 

etruction, euch a« the automobile, tractor, aviation and other industrie«, la whleh 

th« rtability of the gear-making taaterials ani thermal treatment of the 

make it possible to dispense with subsequent finiohing operations after 

The minimal deformation which nevertheless occurs is provided for in 

corresponding correction of the shaver. 

In industrial production, the finishing machining of hardened 

osually carried out by gear grinding.    On email-module (modules up to 1 aa) gear 

wheels, the whole cutting of the teeth is by grinding of the smooth workpiece. 

Gear grinding is an expensive ana not vory productive prooeap, a 

grinding machines require highly ekilled operatore,   tat the growing 

precision gear wheels to rua at high peripheral o peed* is oausing an increase In 

the use of the gear grinding method. 

ni® general characteristics of five has le typos of gear grinding amohines, 

grouped according to principle of operation and field of utilisation, are given 

below. 

I. 

On these machines, the worlcpieoe 1« gl vea a slew 

it In contact with the oonical edge of aa abrasive 

along tao tooth. 

disc, which 
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m th. detlp ©f the Bachino tool,  th. t iám of fc.»eh tooth arc «wand 
either alternately er elaslt«,*©*»^.    jaderta« of th.» woi*pt.c. i» .ff.otod at tha 
•M ef each pelli«« etrefca. 

tool« »alea ©parat* •eeortiBf to » preeot Mtonaiic oyele,   inoludin* 
oewetrti«! of «to «Hnü«« ü.0f «re ¥#ry ,Mil# ^^t«, ^ ^^ of iBt;r_ 

ehoMgMbl« «aar *he«le, «d an» «««1 in both eat-off :má «,«mll «eri«, prodaotion. 

"'    l|WMMf •»*»*** **th » tint «-india« head by the rell^ -^ 

In thaeo «achina«, the roilia« BOfwwt 1. achieved by an rvolreat  CMS while 

the iadaxta« «wwst t» achieved toy c .peoial Indexing lise.    Only one Bidc of the 
tooth profile i« amohinad at a tIM. 

torn* »achín* tool, are sot uairaaal and tholr productivity in low, but due 
t© their very short trivia« trula they afford kiek preci«ion and thay are meé in 

the toolaakin« iaAwtry for «rindinf gtar eat tin« tool«, itaveA «»d calibration 

MJM 

•f theee «aohina tool» la that thay oaa simultaneo««^ 

» tooth, sad M the woricpiec« is tovd aloaf the abrasiva 

oan b« <mt.   BMNMI of th« eaall araa of 

of th« teeth. 

III. 

•f • 
»   •„0f OO« 

» thara 1. no 
I 

»ith a flat «rladin« head 

Vf, 

taatfc la #f h4fh aoouraoy, althoufh lee« than on anchina« 

if the profile oomring 

la «mit« important reapeeta in .^^» j-^,, 
•f profile oopyin« la Damata« increasingly widenpread.    It 1« uaed 

oyliadrioal etrai«ht-tooth ma epiral internal wd 
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The disadvantage of these machine tools  io  the high cost of dressing the 

p./ofilad grinding hoad.    'teles» ordered with the machine tool,  th« necessary 

evolvent t«opiates  can only be made if the  .user has a toeimaking shop and skilled 

gauge maker» ava4 labia. 

V. fro ifory % tfr yolim «e^od wffl eo^y jfrohin»e operate *^ 

indexing 

These machine tool« art used in large-series and ••riM production, «i thay 

are four to ten times more productive than the other type« of machines.    Thia is 

due to the continuous nature of the machining process Mid the large cutting surfac« 

of the tool. 

The latest modele cf these «achines can grind gear wheels with bairel-ahaped 

toeih. 

The nain types    f Bachine tool fer producing conical straight and spiral- 

tooth gear wheels are gear planing, gear Killing and fear catting machines, all of 

which operate with cutter heads, and fear grinding machines.    Gear lapping, gear 

inspection, oold working and other auxiliary machine tools ars ala© proéaMá* 

Bocauee of th« possibility of their universal utilisation sad the siBplieity 

of the tool used, gear planing «achines have eotse to be widely «ltd for tas o««-©ff 

and series production of straight-toothed gear wheels,    mese «achine tools are of 

low productivity, however, and the machining, for example, of a 40-tooth 

with aim module takes at least thirty to forty minutes. 

For this reason, higher-production gear milling machinée are being 

more widely used in industry to produce straight-toot^ oonioal 

the setting up of these machine tools is more complicated than that of 

machines, and as the eeet of the milling outtero is considerably higher 

of ordinary cutter«, these maohines are only used in large-series and asj 

tion. 

The good operating qualities (smoothness of running and durability) 

bevel gears, and the fact that a simple multi-outter tool (outting haads) oan be 

used for machining thorn, have lot to Ite oroation and expansion of 

cutting machines for machining spiral bov«l 

planing 

that 
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i 
i i OB eylittdrieiil v»d bev«l fea» Omr ffriaiUg 1« m*ê te product high-proci» 

hftrt«Md WMfcplMM. 

IB MM and l«rf®^«»iM pwênetie«, läpp Inf i. frtqmBt^ u>«d inatoad of 
frliülaf to proto» pmsi.i« f»„ wh##1» fpoa p,.»,,.,^«^ M&nto#    m- 

ivltjr ud low«» th« ceti of •aefciniaf. 
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