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Tre beale acoraiienl e ulprent »f vhe pfeiine building wd na@ine
tointrnonee estellicnrents is concente: tzd In vhe nochining shope of
£ie Freborios. Do wosidines used in the meslinlog siops, weinly metal
cutting, &#ie designed to produce comperitively complicated machine
parts, wuael bave Lo meeb very high technic:l re.juirements, »nd whiab
have no cther way to be produced in, but by cutting processes. With
the existing rapid development of'the technical thought in view, the
machines used in the shops grow morally old well ahead of the period
of their physical exhaustion. Thus machine tcols grow morally old
within 5 to 15 ysars as fro: date of release of a glven type, while
their physical collepse occurs later. In fact, however, the main
service period of the mschines comes after they prow morally olde
It is, nevertheless, duite ippossible even for the most technically
advanced countries to replace the morally 0ld machines by new up~to-
date ones as soon us they appear. That is why in order to keep up
pace with the latest technical sehievements and ncet the increesing
demand of ever nore efficient machines a very imﬁortant tagk is lald
on the partis=l or Pu11 modernigation of the existing morally old
nachines.

It is gererally accepted that noiernigation means such a re-

construction of the old machinas, which vill enable ttem to improve

their technical resources by strengthening of sepzrate units, adding

[ —




. -2
new elements and u3serblias, ete.
| Machine modernization hartours great possibilities for further
technical development. All ateps intanded to mnderaize the machines
can be (ivided into two n2in sroups

TeMiodernization simed at cutting down mechining time. o

2.Modernization ainel at culting down handling time.

MODERNIZATION AIMED AT CUTTING DCVN
NACHINING [IIME.
The basic me=asures rel ted 4o rmechine tool modernization with

a view to cutting down ths machine %ime =re divected to a more rati-

onal usability of the pachine itself and - the *tools it is equip-

ped with by incressiz; thie tep linit of the srindle speeds, hence of

macline efficlency. 41l this involves She replacement »f£ one .1 sther

elenent in the working chains o chunte whole uniss in order to meet
latest requirements. This, in turn,makes ¢r.e further caleulitions
indispensable.

Let us take up the exunple of moicriuing some of toe older
types of luthies il FISHER, FL.VED 00 rnd otnerss, which uave
very rug e guldevaye vl ecuporatevily oo Teed boxes Lo nopons

MucBines like Shiew suffer i ialy Tro inadequ 5o parte-tion of their
J 1 e

speed gesr Loxrs. Tuls wibos Shen incapeble of nehisving higily nro-
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ductive :mciining Ses muiltaBle foro o AT ubi Tiaotion of She o=
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dern carbicr-cis o 50710, O avenaons Uhis AT e oy L e ulaeab

of these rochi-zr oL oo0 mis ted OO ant O coged  eap e
seems nost ovti-nul s sach o Llep will incre e the produchivity
of the said mreoiunn 8 10 on e Siana,

Sucu o Utp lghe averion lly bidng o dight tle lnelficleacy of
other elonants 1o soar of tuw vest of the vectan ara. Dher o v, now.- '

aver, uLe exszily wa2olenl ted rnd ehrneed wikk now cnea vlish cioht

ro2dily meet the rooireaent s ol the neressed woarking rntes.



Practice

-

the roin powe trapa "ooiom

. » C "
sasienlly thn strenrbheazng”thn vlamantga

vy . P RS P
s 3o rTar wwowveldl dhot

.

al wams nepaler (inm g
. : R e ; "

troasilasion trains,

It i n-

each s»onrn

probler of

tur:ily very duffieunlt to yé&cvihe

te ense ant G be et in npastien,

a suissble remely

wac oot of woternizution rnouiaIu.
of thir ¥inerotle Yreoin in

heoancill oy

fop

bul in tackling thae

hodernization with o view & aatiic; drm oaachining biad

onc ¢on freely refer to tihe achicved and periaissible cavaling S.anis

showvm in Teble 1,

Mable |

Average cutting speeds for steel cutiiag on

modern nachine %tools.

Type of operntion

Avermge utting speed, m/uin

Ability of
machine

Ability cof tool

Actual in
P

Ceo

Turning
Boring
Drilling

Grinding
Milling
Hobbing
Shaping

400-600 180 - 4CC

300-500 175 =209
£0-100 1530

(High-speed steel)

35 m/sec 35 - 50 m/sec
1

400-50C
40-50
50-75

50 - %200

20-%9

50-8C
(Crrhide-tipped tools)

2050

(High~-sne2d steel)

80-200
CQ=10C0
15-30

25-3F nfsoc
50-~15C
15-35

30-50

15-25

The table clearly shows that in most coses tle mwachine is <ble

to withstand 1igher cutting spseds than the tocl it uses.

The data ir the table refe=, howcver, oaly to modern, higlly
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productive machine tools. Mechine building factories allover, how-
ever, use a great many machine tools unable to achieve the pointed
values of cutting speeds. In trying to cut down their machining
times through modernization one may use the-data in the table as a
base to start with,

Besides cutting speed feed rate is factor, too. Tale 2 giwes
the feed rates achieved by machine building industry in Bulgaria

and sbroad and they must also be considered during the modernizatioa

calculations of a machine,
Table 20

Maximum feed rates achieved with various machining operations

Types of operation Yeed rates achieved
Rough end fine turning, am/rev, 3 - 10
End milling, nm/tooth 0,8 = 1,2
Milling with cylindric cutter, mm/tooth 1,0 -« 1,5
‘Hobbing, mm/rev. 3 -8
Shaping, mm/double_stroke 5 - 100

The data in table 4 and table 2 are given for the purpose of orien=-
tation, but are quite adequate to put the designer on the right way
when embarking on some modernization of existing machines. It should
be 31so born in mind that widely universal machines are ~enerslly
designed with inherent structural reserves for higher loads. That is
why the tests must be carried out with » view to full loading of the
saeparate units 1n accordance vl th the reserves envisaged. During the
last 15 - 20 ynaars the averr e cutbing sreed of the differernt t:inds
of machines has incre.sed 2 to 5 4$imes but tie reserves are yet to
be exhrusted. In practice the cutting rates senerly uszed are only
30 to 40% of the ponsaible ::imwn 'inaic'rted in the cfficial nz2nuals,.
Table 3 shows the permissible percentace of the cutting speeds

depending upon the properties of the most often used BK8 and T15K6
carbide tips, considered for 1008%.
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Table 3
Permissible cutting speeds with the most popular carbide tips

when processing cast iron and steel

Type of carbide Cutting specd Type of cmrbide Cutting speed

Iy %

ﬂj) ° til
10C

12C-125 2 e,
13 05=1480 M EKIC 35
14C=-15C ! 85-9C
16 0=207 T1EK5] 120
nore 2K 140

VCK ‘ ___Jgo

-

When rodernizin, = wichine onue pust d3¢ Grke into cosiderztion the
propertises of the corbide Eips as well.

Reconstricticn of & nachine toc #iied -t cutting down 1t€s pro-
duction costs i of partieul~r izmportance. Thus PFige. 1 shows the
originel =and the iproved C11M syeed gear boxes, sn item of long run
production prcgramne ©f the ZMM machine tool pi-at-Sofine In this
gpecial cace the reconstruction of vhe srensmission is zlmost full,
with only a minor pary of the originsl p rts being used ngain. The
frame of the bor +nd a part of the rotating elerments have been made
rore econonical, wnile assembly ayerations have been substantially
alleviated. Serurate units :re preasseubeled snd then mounted in the
box. The kinewncatic properties of the speed rivige hove also hween 1in-
rroved. This complex reconstruction of the moin geor train, mede
possible by meuns of = change in the production programme, has ren-
dered umodern nut only the technical parametrrs nnd the economy of
the mcchine, but its reneral appeurconce as well featuring straight
lines ~nd harmonious forms. Fig.2 anf Fig.3 show the old #nd the

nodernized types of C11i. and €11€C machines.,




‘Therefore the hijhly productivwe cutting rates are the nmain wvay to
a shorter nachining time. I the different cases of “Hractice these
highly productive cutting r-tes moy be renlizgd in different wayss
higher cutting speeds, grenter feed rates or 8oarser chip. It all

depends upon the structure of the mechine, upon the tool and upon

the component machinsd.

MCDERNIZATION AIMED AT CUTTING -DOWN
HANDLING TIME,

The additional equipment of th- machine with werious univer-
sal and speclalized acceasories and quick handling devices designed
to increase labour productivity while reducing handling time in the
floor-to-floor cycle is enerally known as modernization aimed at
cutting the handling time. A typical feature of thhs type of modern-
ization is that it has nothing t¢ do with the cutting rates. There-
fore in most cases the stresses on the separate units of the machine
remain the same as before. The increase of labour productivity in
this case is achieved mainly by an inproved control of the ancillary
operations included in the full production cycle of the component.

quite often the handlinsg time reduction iprovements achieved
through special accessories and quick acting devices are erroncously
rixed up with common tcoling requirsd by the specific character of a
Given production. The quick acting‘devices have in most cases & widar
range of +pplications and not for » Larticular type of couponent.
When production program is chaned tlhese saue devices may readily be
chunged to a certain extent to meet the rejuirements of A aew ~ro-
duction whil: Ui t~-lc and speci 1l devices are basically reconstruct
ed or si.ply scrun_.ed,

The brosil ase o quick sciing d=vices opens up « wide field of
presibilities fer iucre.:ing labour orductivity. Thile suitig speeds

howve Sroemour 3= 5 ticcs dering the lest 20 yeers vhile wchining
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tilge his gnre Lovm et SYe sewe rate, tho Lob.) V-borr roductivity

has gons up by levs thrm 4. bines alene. iz ol nokion A7 this

prhencwen n i~ b0 ve 1.4 Zor I the insufficlont oluctiop AL “he

aamdling time Ly @0-2C0 £o0 L2 sewd period of Slise Tuls usrovides

the infrrence Shat the ixdin line of lab-ur ruductivity increase in

the mrcniain; sheo o should go tharourh %
s - w )

Sinad T en of bthe lendling processes during machining,

e uecl. i1z tion and cutonu~

In order to weke the effect of stundant equinment with Julclk-
aandling devices still clearer, T-ble 4 provides the devision of a
“wrner's shift time rel-ted to She total amount of woriing time. IY
shows that handling tine tnles 20 = 30% of the tntal time swvailuable.
"ith small bLateh production it take¥Ps, 2,5 hours and even more of
ciie “obval shift working time, With other mechining operztions the
picture is similar. T-k_ing into acount down-times due to other
cafises it becomes clear that the mechines 2re enyaged in actual use-
ful work for ztout 20 - 45% of the total shifbt time. This is o clear
indicetion of the impelling necescity of increasing the mechining
time at the expense of handling ’imec.

Table 4

The devision of 3 turner's shift time as related

to the total working tiwe.

Chnructer of the work Production in %
Job 3mall batch Big Date
prod. production prod.

Machining on a lathe 2C,6 36,3 745
Hendling opere tions 30,1 28,2 20.6
Lead tinme 18,3 11,4 9,0
Meintenance of working site 6,5 5,4 4.9

Down time due to organizationul

and technicel failures 24,5 18,6 18.0

— \)
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. About 308 of the total handling time during turning and milling is
devoted to centerins and clomping of the work on the machine. About
50% oes to macuine control and about 20-25% of the handling time
i3 used for tuking nensurements of the work. These data refer to
uni versal type of m:chines. The picture appear to be similar with
other types of universal machines.

The ways to reduce h:ndling time and lncresse labour producti-
vity appear to be as followss

1.Pitting the machins with additional devices leading to nore
efficient control during a definite working process.

2.Intrnduction of access ries and devices intended to reduce

the centering and clamping times.

2 ,Reduction of measuring time snd introduction of tool changing

devices,

nest effect can be achieved by machine control pre-set off the

machine. 3uch type of mnchine control has now cained the name of
prosromme contrel. Progranme cnntrol michines have been working now
Por o certain time with & definite economical effect. Such machines
are ~1so produced in Bulgaria,

Besidez the full prosgremming of the mrchine tool control brought
about hy designers -nd producers, ¢ lod of further possibilities are

st hond for portial necheaizaiion of « number of h-ndling operations

by the uscrs thermnelves,

Juch ~ npassure wey be the introduction of nochanisms for quick
traverse of some prrts of the noechiine lilke lLe vy saddles , currizges
tsdl stocks, wilti-sturt thrend ¢oviding wnits, sirilsr units for

spline cutting, ~uicl ciwe -ad aviek el sining cliuet e and tonl

walders, l&naar uove.ont rending 4i-1s, copying

of tler vA1l Lis Tiscu.isad Turther domn.

wn i oartoant e ot o dnoniz

o -
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Table 6

Setting time with the use of speci=l devices

rype of] Type snd number of Teight of component, kg
prera supporting points. 1 3 5 10 20 .
tion. Duration of setting, nin. )
Turn- | Mechanical c¢lamping with °
Png' a key or a hendle, 0,31 |C,3€ | ©,006 | 0,40 0,55
Pneumzatic clanping Cy1 = 042
--::.-.Bzazazszzas:::v::::::a:s::z-n::&Tn.u-.¢=:==::::,:_'::;:'=:;.1.:;:::;::3:3-:
N Directly with|4 handle 0,46 |C,52 | 0,58 | C,64 | 0,72
handle.
1 > nandles [C,58|C,64 | 0,68 | C,76 | 0,86
1
Yith a key or
| irench A vice 0,48|0,54 | 0,56 | 0,60 | 0,68 |
i
n Pneunatic Mith an cil
control
€ valve 0,1 - 0,2
NOTR:s If the component 15 52 be clunped at several
points cech clawping time is to be added when
opcrated by individual drive.
Teble 6 contains the same sebtting; durabtion data(in min.)
with tne use of speciul cluamping devices.
Pig.4 shows a diagrem of t..e aGvantages obtained by using
special Jiys s=nd devices for -uick -djustuent :nd clamping of com=-
poneants to be machined. The fingram co.cwen the reguired tiices of
zachining fou enuponeanbts equal il weljht $1i size.
30w ol e Lere imoory at Jioe o deviess dosigund 50
aodernise Z.ox o-ehines s an Sollows cesrading o their ‘
LATCset ’

et




1. Jigs ad neill oy ddevieon c¢esigned to prorote the aniver-

gsal resoureen of the n’cﬁixcsﬁ9dcreetc A miittan, of o Tuller utili-

S nachlins powe .
2. Jics md covicas promobing £ ster adjustnent nd clamping

Aaf tvn conroneat Lo be mochined,

%, Davice: wouosting: Trater tchecis 7 Lo fizish of componente
to b oseenintl or Slrvaady o cnin®d
4, Davice: nieh feoel in and withdrows S or ubou~ticollye.
Mie drlve »f 17 the a1y developed deviecen, Jigs o complex
units is < crawon protlen,

Contemporary bundlin_ levices in the i .chining shops are norusle-
ly using hand, mezhniie-l, eloactrowechanical, hydrnulie, snewisbie
and hydro-pneumatic drive, In sowe caszes o combined drive muy prove
nost sultutle. In general all tyres of drive -re in use with the
different re uir:ucnts,

A nuaber of cdvenbtapes exhikited hy the pneurmctic drive have
gained for it scmowhst browder scope of applications, but that does
not mean that the rest of tiae ciive types are lucking them.

The mrjor rdvantage: of the pneumatic drive mey be formuluted
in the following ways linnurl operstions cin reodily be mechanized
with the help »f simple neons. Guick clamping ullowing easy automat-
isation of chucking «nd releasing the component, The power medium
is only air, which 1s couparatively cheap =nd provides for finer
adjustment of the clemping force. It necessitates the provision of
a plant compressed air line, which is normully envisaged in the cou-
struction blue prints of the fsctnries, The provision of such a fec!
lity in & plant speaks of higner manufacturing culture and dannot
be dispensed with.

The hydraulie drive, as comprred with the pneumztic, shows

aum undisputable advuntuges, which should also be borne in mind.
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The hydraulic drive power provides for high pressure - up to 150

'1~::_';/cm‘2 (Instead of only 4-=C k*-,'_;/cm2 in pneumrties), a feature which

proves to be of psramount iportance quite often. Small hydraulic
cylinders provide great forces thus making the unit very compact.
The sealing problen of the hydrezulic system is a disadvantage since
loss in power are ;“reater in hydr ulics thon in pneumatics due to
leakage. Hydraulic power cannot bé centralized and each power pack
h2s a high initizl and operatiocnal enst. The hydraulio Jigs and de-
vicee themseclves are more difficult to produce =nd more susceptible
to damage during operation.

The advantiages of both these systems are, however, united in the
hydro-pneuga tic power systens.

In cases when the popular electro-mechanical drive is unable to
meet the requirements, then hydraulic or pneumatic power should be
employed. ‘Jhen the question of choice comes up, then the final cfcis-'
ion should be based on 2 thorough analysis with a preponderance to
the pneunatic system. Unly when the latter proves to be utterly un-
acceptable should another solution be looked for. Tydrszulie power is
especi»lly e::pedient when provisioned on a wmuchine alrendy equipped
with hydraulieally operated devieces. Yost often this occucs with the
srinding m=2chines.

FIZTURES AUD DEVICES MRIVOTING THE VER3LTILITY OF

TACAINE fOCLS3.

These fivbtures :=nd 2 vices help @ universel btype of r-chine
tool produce comonents noxn-lly ucehiancd on & special-purpose unit,
of which a givein factor noy not nvail cr if 1% dees, they mcy
not he b ~decu ve capacity. \ddition 1 fixbtures .-

Phe arcrine mewe walvers-1l ad T1]1 up 108 womikdag tias aore rrtio-

%

neYlye The degree of »ozarizidlon 15 ~1sa inere . sed., "n2 of these

Aevicesz,nomi.lly vsed with walversal engine 1-thos, for inntince i3
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thn ersying Cnvtion,
Doreoar A device s oo, La s culic or elacternnciimic 1. The

Faky

first are yoeferrabls 40 1z 1obuor ia that bthey scv be nounted on
old models of machine tools with ne;ligible reconstruction. Thay
help promote the control of the lathe during the machining of &
given work piece. As an exauple we may consider the KGC200 runge of
hydro-conyini; devices (Fig.5 shu‘-:.:s & X022 hyidoco-copying deviee),
desimed to nraduce ste ped o fis with eylindiie . nd taneeing
Jwournrls, componeats 0 shaped suef e, covers, fliages, ste, Fhose
conygingy Joevices cre acad b Loderrton Qrivena: 1, o duction and
ruvimntined lathen it oopllive cooohialnc 1 ooater A7 BN L E0Q mx
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- KC201— v 1ly e ind

- KCila~ «luctr i cnetic infeed »nd vichdriwsl, suitatle for
cingle-pess it mesle werk,

- KC27Z = electruwiznetic iufecd rnd vithdrew:l, aut-meticully
indered five—pos'tin turret, rouch onl fine cynying, sult-ble for
outomntic wuibl-prss oy tlon,

Tie power nucks ewr. Le furnished with severnl cutput hoses te
povier o1 control . worying deviees ~id echueking units on the 1-thac

FigeG 3o 0 syzieel exvaple of 0 ‘urning nperstion on 2 shel

—

rad-pinion helnied by o XK@207 co-ying devier, thus iacrersing product
ivity rote Ly 7,7 to 2 Hiwo oo comolred to monusl contesl of same
ooerntion.
. . o ' . .deve}.opmegt
Cepying cuvices brlag the machines ur to o hisherYlivel on the
. Y I . .
sy of thedr nodernizotion by suguenting %he de_ree of 1453 rachonisr

lon. Similar effect " £~ srme other devizas as well, like mick-

chrage tocl holders on 1Gkes, inderin: turvets on drilling machines
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and Llathes, vortiesl »ad horiusontal umilling heads, verious grinding
devices, change table o zlano-millin:; machines, etc.

Fige?7 saows s range of two, three 2ad four s»indle he:ds de~
signe¢ for simnluanecus dvillines in east iron. Yo use »f such mul-
ti-gpindle heuads has proved to be quite econonic with « wview to its
respective cost., They Lielp increase labour productivity substantial-
ly in drilling operations. 3uch heads are norrizlly so designed as
to possess @ universcl character. Besides 'redial drilling machines
they can be nlsn used focr the modernization of pillar drillin;; mach-
ines(Fi;.8).

The so called pallet mrchining on plano-millers is gaining ever
lerger application lately. The use of change tables(Fig.9) carrying
tue componeats, gults in a drastic cut of handling time thus leav-
ing wuch nore time for machining during the shift period.

MEOQH,LWNICLL CLAMFING FIXTURES AND DEVICES

The clamping and releasing of the component during their machin-
ing in most cases requke « considerable length of time. In general
an average of 30% of the total Lndling time goes to clamping, cen-
tering amd releusinj; tiec work =and this affects to a large extent the
labour productivity in bateh production. Very often complicated
components wlth holes, splined step shafts, and the like allow effic-
ient rachining by subadviding it into several separate operctions,
but the difficuily uuvre results Lrowm the iwperfectlon o»f the clamp-
ing gystems. Thug for Lnoonce the common Hicee-Jjaw sercll cauck
opexcbed vith wnd o uwlves wore thrn 20 Leel, while o aechy nized
chuck b: koo 2ub wore than 77 see, 4nd whan onz Lo v Lo oid the

freoveny pejetilieon o0 e ol ping and rele cias creraticas duwing

] ' 1

couhifv parlicd Lue offect cou o vily Ve caleul: tod.

A iC shovs e sloslide snd wowed oy 21 Loy chuel: 0 10thes

-

20 GLa G onr M otypea. N, wm - lns suceeLsfully used with bl




cpeeivl) pur-ose -ud the waiversnl type o7 l-sier, »spocinlly withm
lorge Y ten ooduabion, "wo sizes =vs v Loble Yecenilag upon the
oty Arioe v et iedr T slze - 2500 AW, IT sive - D000daN
T™his the 200, 250,727 nd 500 .y il . vedre elrping elreks ape ne-
cr:raized. ¢
A roncze o0 ddek ol lag .o .chine vieas ~ve _roduced in Bulgaria
desi ne? w0 wodernize the drilling, willing nc liwping -m;'ff.chines.
Joce of %re swnller sizes (8C and 100 m.) e 2irc be used with
tool grinding mochinas. The design of trese vices is baszed on the
following principle: using a cem type of wechanism for the &0 and
i
100 mn sizes(Fis.11) and cu: electromechianical clwping device in %
two simes £cr “he 127,:13C, 200 2nd 27°C mm vices(Fifm.12). The can ;
typdvices provide » maximw: clamping force of 500 daN and 70¢ daN |
respectively. The electrical elimaps Lo the vices fezturing initial
torque of > daManand 12 daNm pr- vide a chucking foree of 2400 da¥
per jaw f£or the 12¢ and 1C0 mm vices, and 4000 daN for the 20C and
250 mm vices.
The guick clamnine viges facilitate greatly the operation of
the above said groups of wachines by reducing human muscularz strain
to a minimum. On the other heand handling time 1s cut down and labour

productivity incre:ned.

DEVICES TC CHECK THE FINI3:H OF MACHINED CUMPCONENT,

The devices designed to check bthe work picce after each opera-
tion and followins the full machkining zlso promote labour product-
ivity. In this field modernizution of mchines still awvuils of cer-
tain reserwes.

A number of checking devices designed on electric or l;l)neumati.c

T e

principle find a wide application in this field! NatuS&Lly

operated devices are widely used =3 well




-

-15 =

Alr operated checking devices enjoy a number of zdvantages with
respact to their desiyn fentures ond prouote the amount of checking
work done.

Thus for instance they check inner di-meters without surface
sontret, i.e. The ouber diamete® of the ;ruge mendrel is smaller
thaa the smellest tol rated size of the hole. This method of check-
ing has this srent :dvantape, thob e-venpal damage of the inner sur-
face of the hol: is obvisted wiiile the me~suring force is actually
2quz) to zero.

Pi;.1% shows an eir-onerctad toper-nole checking device. An ex-

ample of a special checking device is shown on FPig.i4. This Alr o- !
perated device ic specinll, desijzned for usc with flanges, disks, i
rings, wrshers, etc, where secnmetry is important. The air re:uired
for such nieasurements is provided by < 3w2ll comnressnr nr taken
fron the cenbtril compressed —ir supply line. Refore fed into the
instrumwent the -ir is purified wnd its pressure st:bilized.
The instrunerts wenticned here -bove ~re normzlly used for
cleexin; - finished component. Yore important, however, is the e-
qui rent <7 Uie mocoines with devices ple to e~ntrel Ghe very nro-
cesg of mrehiniase Tuls i3 ¢ aew lire now rersued in @ nwwaber of

cousbries. Jueh fevices -re _onertlly kaoun as '"{nprocess pawging"

e

ters. M reaciniag 0o sredetermined size the device relo-ses 2
miitoble impulse - ad Uhe weeldns stoose Thils arreaercnt provides
Jor aeldovin: b rveruized seciomey witiin the talirinces, vhile
Sho Chladsn o0 mLy vlaes Lzoeert in piglt on tle coete Such
dcriees et oo N e e A o0 S i o A B Sae

. " do E s, 2 -~ 3 Lot . . AN [ T
coooenent Loetinnd 0L s rogoens o Gk

eaoesn

o Midc v o Lie

v a iy LI 1. . JERER K 3- U WP STV S . Ra YR |
¢.uren aresed 1Ty eevts sl ooehlnes desions” o Jive She Jiod

oy Ny IRV, B | S - e e . L2 - oy e
ety Bl vemh cenlien le T orest goser of Bin ey wocliar
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Lriading wocadnes are dmvnlved sftew beln e uloped witb cuch



devices, '
Pi..15 atovs o univerosl o liader grinding machine of the dka2s2
type, modernized by being equipped with in process gauge controf.
AUTCMATIC LCADING AND UNLCADING CP [Hg COMPONENT,
One of Lhe moct labour MBS ratione feon technicnl point
of vie: is wund-ubsedly the .atow Gic lowding -al vrlending of the

.
i
. 4. - 3 ey PO ' LR, R K]
Coanpunant saoonmd Ton T DL e VACR

Lol 5 ovorioby o0 Soshonce 1oolublonu 1oasdy ooes enlst in
Blic voo ooty aooeeh 2V L eecustlon o0 mndlo o ohs e eonCarnedy
T oie: oueen alul Tuetion se G Ve ot oAty Urnoacfer lipes ia wlilch
San overs fusi e ol e llne jpeavidat O Choe Bic Docdinggcel nipingy
pole cing, ool oI dian b vy o et e e Ton o by e hert 1 1

utonts , dhio aowloss s oloe Douad L ‘uesansful solubions 3uch
devices oo 2acoenic1ly vrluacvle ir toteh cvoluction, vhen? tielr
Laplen nhotien 1o Sal1) Janniliod.

Cou
T~ baseh ov Jusbion is corelo oot by highly arodue sive prog-
trrnsport

romme Conoerlled eninse, Shen catopctieYond cluining deviens e
quive 3_-eclil 1i7ouSr aces

Figel . civ.o o digrur of o Doeding oom n_ enen’s Tor center held
cormarents by we ns of L opecloalcenl arn vrovided itk oopelopiag
wond, The wpw 1o Svoverwed on - Sernsverse be-ms L sluilir crranges
ment ic chewn oo Fi_oe 1 where chucll held couponents ore iavolved.

CUCLUSICK

Tl - Brief mevie o of Ure extabiag boends, rethods i means of
médern’ z.Lion of Locldine tools 3 oz net prebend to be o comprehenshe
revic. of our cvactiso i fois field. Qo - lorge exteat it mekeso
clearer tie 2:istias preblens end volats b the vy of theipr solub-
ion. It oo Do considersl a0 n ertnplsz of overconing the production
difricul sies during che notrl euttin ,roeessing i wrchine building

establiclaents.

v
e



~ ~~

% = ™~ N .

L0~ /// ~
- .

_ . T~ T
(AT I F A .




s ¥

. [J

T CPEET TLLLAL

o~ =

L] b Sa

- [ ]

-t E oA

£ 2o

g 3 T

ey i

b W RO
£ &

ot oy

RS f‘

n a




- 20 =

Pig. 2. 011 universal Eagine l-the

Pig. 3. C11C Universal Engine Lathe
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Jig

mt and wrench

Pig. 4. Required time for various types of clamping

Pig. 5. Hydro-copying &vice KC203 mounted on a OP403 lathe
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Fig.

6. Example of machining a shaft-apnd-pinion with the

heln of a hydraulic ccoying device.

Fiw‘ 70

Range of two, three and four spindle heads for simultaneous

drilling in cast iron.
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Fige 8+ A pillar drill fitsed with a four-spindle head.

Pig. 9. Change tables for pallet machining on a pleno-miller.
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Pig.10. Electric clamping device and chick

Fig.11, Cam type mnchine vice.
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Fig.12., Electromechanically operated machine vices

Pig.13. Taper hole neasuring head(Pneunatically operated)
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Fi; 14, Alr opersted geonetry checking instrument,

‘ ]

Pig.15. 8Kos2 cylinder grinding universal machine provided with
feed-back control: (in process measuring gauge)
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