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t  only «bout V. T day the balgorien dvdusiey 0 Wuge s wil dn
days -'lone the nmourt 1t used t. pr-oduce lurins the whole of 177 ..

mte inner structure of industry nas +1so iLagr ved. Frchiae
building, power generation, chemicul industry sncwed ¢ aore [ JUFEN
rate of Aevelnpment. Their r:lstive shsre in tne ¢otal treu hHrinl
ovtput durin; 1970 rmached the luvel of 41,2%.

¥achine bulldiny irn Balgaria st ws n excejtional ly rapid -t
of growth, Tne total output »f machirnes in 1765 amnrunted to 17¢9)
million leva, in 1970 = to 2o2) million leva, while in 1975 1t wust
reach the target of 5625 million leva. It doubles every ive sear=
and this speaks of ite Lijhly dynauic developaent. There are /40
mazhine building plants and enterprises in this country today wi Lt
mo.~e than 250 200 men working in them. Yowedays rachinc buildiny,
and metal proce-sing takes ~bout 20% of the total induetrial proa.-
The relative share of the machines i.a the total trade turnover N
the country jumped up from 2.5% in 1955 to 29.1% in 1670 and is «.
visaged t. reach the target of 45% by the end of the sixth Pive Ye-.
Bconomic Plan of the country.

Radioelectronics, telecommunication, ¢pparatus industry, mater.

al nandling ejquipment, ship buillding and othera show a particularl-
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A sucrvey, tiough very short, Hf tho nast develchment of the
"metal woriing .c.achine”™ brarnch s well as an snaly.ls of its present
stite, will giv- - ider 2Ucut the exp:rience g-ined in Bulygnrin 30
far,

As 3 mette~ ~f fact, tir re:l development -~ *4e machine %ool
industry in tri: -runtry hegnn ~fter the natlnarliz~ticn of industry
in 1949, Upcr 5= Joint shteck  ~F several small Loiv:te enter rises
in Sofic the 3tite En,iveerin_ Plant was set up, which later on took
the nanme of Yreline Toel Tncks=3nfia. Another pl: at was set up 1n
the town of Zabrovo uader She asp2 of "Cutting Tool Torka™. Still
another enterprisc ms ostiblished under the name of "Press 2nd Por-

~ing uachine Joras™ 1. tae tom of Pleven. A wood-cutting machine
plaat was built in the twan of Troyn, vhichh later on was transformed
into a machine tool plnnt,

The initirl prcduction started with very simple machine tools,
which were on grest demand in the country. These riachines were uni-
versal lathes, muilling; michines, drillin; mochines, cut-off machines,
shapin; machines, etc. 3omewhat later, followlng 1958, ageinst the
general beckground of machine building development in this country
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and i1deas. This initi:il uettod of Yullding new machines was
utterly ri, ht for the time bainz,

Towards 13954 the experiense “csuml-*ad nd the constantly crow-
ing production Jr3gibilities peruitted t . enter intec 4 new stuge of
expedient designing of single maciines and muchine ranges, that ware
able to meet the requirements of that time. The work on making our
own designs pressed on in its development with the Tollowing advan-
tages to the method of borrowing others' ideas.

1.The home made design has its individuality, name and wvalus.

2.No matter how good the borrowed design Mght be at the moment
it 18 more than certain that it has already grown o0ld to a certain
extent.

3.An all-embracing designing provides possibilities to cateh up
with contepporary standards with a Jump.

4.8elf-designed machires acquire a typical style while borrowing
hampers style formetion and production traditions,

5.Home designing takes into account the technological facilities
of the local production.

O the basis of the techniesl experience hitherto gained and the
availability of trained workers and mansgers, in view of the materi-
al and technical equipment, some new production enterprises and

research establishrments were built in 1962. Such were the "Metalik"

plant in the town of Pazardjik, The machine Tool Plant in Kazanlak

Machine Tool Accessory Plant in Stara Zsgora, the Machine Tool Plant

in Silistra o ° Rousse, as well as the Research Institute in Sofia.
In 1964-65 a new Gype of managing organization was introducel
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For tt~ time Uein: the bronch of uetileubting mechine tonls
incorpor-hes 27 pl=ats, tws resenren iasbtiiubtes nd two technicsl
developneat b2s7s. Thay include:

~ Nochine to2] enterprises

- Press =uc¢ forgin wmcchine enterprises

- Cutting tocl »nd mescuring instrunent estiblishments

- Machdne btonl cccegsary nlunto, :

- Tind-cuttin

’

cochiaes

~Centralized [rundries

- Inatitutes for research 'nd developrent work, united into a
Research Ceater vith s to#3l number of workers and employees of
nearly 15C0C neopla.

Tliec fcllowing types of muckine teols are currently produced in
Buliaria.

~Lathess unversal, nono-cpgndle cutomabtie, turret, production,
face, particularly accurate chuck and center lathes, such with normal

prozramme cuantrol, kinematlic and numerical coatrol |

-Drilling mchines and boring mackines: pillar drills, bench




drills, ralls) v 1 1 oi=onted drill- doocing oohine
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=111 e cndnes: Univoresl Uo ckes/krn o) willing  obloees,
porizontal ~® rect®s 1 o llin: coiinen, S0l mi¥lng oo L s,
plino-will ng wocoines,

-Grinding mochines:Sylinder grinling, uaiversal aad producti.o n
Surface griading ik hovizontsl spindel, prodozbing and und rersal,
tonl srinders wi spesiel oLilse,

-3h~»ing mocllines,

~Thre~d cutting machires

-Cut-off pachiness Bocw-type, band-Type, wurasive disc

~Unitized and special purpose muchines snd transfer lines

-Some types of electro-chemicel and electro-physical process-
ing mazhines.

-Special mnchines for tool production,

~Fixtures and devices.

~Tools and ins.ruments. f

~-Bocentric presses of 16 to 160 ton.é.'.'cronk p;‘OIIOI of 100
to 25C tons, hydreulic assembliny, presses 2 5 to 63 tona, hyd ro-
mecl"anical screw presses 12° to 600 tons, alr operated hammors 63-
400 kg. otc,

The toch.nical parameters of these machinos meot the latest
roquirementa and are equal to same types produced in the devolopod
countries. |

A good deal of work is done in this country to improve the
qualitw, the accuracy and technical resources of the machine tools
A part of the maponsiblo components 1n the lathes and the grinding
machines are made in the apocial "uoehanito" cast iron through
license, The guideways are hardoned. New type of rugged spindles
have been developed on precision{ bearings in cooperation with the
Swidish SKP Compeny, resulting in sugmented static and dynamio
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and wide variet: 0 type~ ud size i aven kind of mncluine.
Wow enter-cicc . onciolizis, Lr toe o ductlon of Jigs, Tlrtures

devices, ' 1o snd 1ostr w05 ove oaddly o Lo Loocapniiy. Tho
Argree of @ ", f . 1e aluo
and for the newly developed machines. Unified and typified ualts,
parts sand fixtures are produced not only to meet home demand Dut
export needs, too. Some of the mmchine equipment items are t.ho
quick mechanical, hydrsulic and electric chucks, quick-change tool
bolders snd others. The number of the used hydrsulic copying devioces
hydraulic and air devices for the tsilstock quill operstion, mechani
ted feeding and longitudinsl stops, turrets on additional carriages,
blank feeders on presses and cut-off-machines, is constactly growing
The above said additional equipment provided for the various

mschine tools increase their productivity by and aversge of 408,

Lot Uonl for ta avreeatly producel

while separste machines show s 2-f0ld and grester increase.

The incoming Pive-Year plan 1971-75 envissges sn increase of
the total industrisl output by 3,4 times. This cen only ocoms tawe
thanks to the consisteamtly applied basic primeiple of orgaaisstien~

i
,
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setting up
- Plants speclalising in unified part pr~duc%ion
-~ Plants specializing in the production >f units snd deview
- Plants specilalisin~ in sssemdly crarations.

Seperate plants specislise 1. “he production of typified compen-
ents, units and cthers Jike ahafts, axlsa, gear wheeis, otc. The
aoncentrated production of typified compoaents and uniss proviles
for rational usa of most up-So-dabe processing nethods, *tha flexible
trensfer lines included, shich irevitably leads to s Arsstic ovt La
production costs. In result of this unit and part production special
isatioa the Joint productien will grow up in exteat consideradly by
1975 and that not only withh the fremework of the Maechine Teel Oor-
poratioa, but alse out eof is. The total amount of Joia$ produstiea
1s expected to grow up by 1975 as compared with 1970 at least 3,3
times. A considersble part of the Joins productiom will be fulfilled
by the specialisiag plants of the Machiae Tool Cerporetion - adevs
298 of the tetal internal joiat produstica. On the other heand WNhe
iaterasal jeist production alome will grew up frem 29%(1970) e 6aB
(197%).

Production cooperstien out of the limits of the Nachine Teol
OCerporatica will follew %wo limes - in She eountry aad out of the
countzy. The main sbhare here will fall ea fixtures and deviees,
castiags and forgings. The Nschime Tool Corporstien earriss Joiad
produstioa with more than 15 specizlising uaiocns like "Resprem®,
“Elprea”, "Neavy Bachine Building”, "Balkancar”, "NMetal essting” etc
relatiag %o slsetric motors, switch doards, wiriag, apperatus, slee-
troaies, hydraulies and preumatios, ote.

Items imported 1nclude relays, commutaters, electroaic slemsats,
Aydrenliec slemente, pnowmatic elements and the like.

T™e productivity of the machines 18 aleo ineressed by way of
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cutting down handling time ard Sringing thew tn *he stage of semi-
atomata or even full «ut meta through using procreame control sys-
tems, ets., The cut-off pachines with sut-matic fseders, the presses
with automa! .s feeders, the ele tro-copy.ng sh.ping aachiae, the
SPu03 production lathe and ~thers msy be taken as an example in this
respect.

This stage of esutomatisn makes {t possible for such mechines

automatie

to be incorporated in transfer lines provided that sui table loading
and unlosding devices are provisioned.

The next atep for the further automation of the mmchine toocls

is the designing of progremme controlled mechine %ools. Por the

time being programme controlled machines sonstitube approximately
1% of the shop floor machines in the developed countries, 't a
clesr tendency is in sight of this percentage being increased ia

the next few Yyears.

In this connectinn as early as 1964 the Machine Tool Plaat-
Sofia and the Reasearch Institute eubarked om dewloping specially
designed machines for progremme control and this was the begining
of a wide-ranging development ["OgEremme. *

Kinematic snd numerical control systems started to be develo
in an effort to tackle the problems of sutomation in medium and
small batch production as well as in Job production. Kinematie
programee control devices are provided for the OB 061 and omos1
mono-spindle semi-sutomatic lathes, the PO and CP501 semi-auto-
matic turret lathes and the 8P403, 8P503 automatised wersions of
the "Preslav" laches. The CE081, CP101, CB06", CP501 and others
are nov in regular production. The ACP-200 programme controlled,
(7o .8K? .q.rﬁngs)automtio turret lathe is now in its initial rum.

Proi:lona engendered by mass production ere chiefly tackled by

unitiged machines and transfer lines. The unitised mschines prod
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line 1s further 8.2~ 1n use. All necessary ;- pers £ . “Lode amc.n o

have duely been prepared incluling the normalizel units lik- tu.
fseding tables, the indexing tablea, sitc. More than 400 tyjes of
normalised groups and units interlocked in a complete electro-mecne
nical system, have been devsloped by the specislising base in Bofia
They are the adsquate base for the building of the unitised machine
and trensfer lines designed in Bulgaria.

The unitised mechines and transfer lines built so far hawve pre-
vailingly been designed for the electric, car, electric truck, re-
frigirator sad farming machine industries. Railway transport also
uses them . They are also used for the production of machine tool
accessories.

Now the designing of unitised machines is mainly directed to
providing suitedle equipment for sschining whols families of parts
by msans of easy and quick change of the set-up. The first devsloj
ments ia this direction oconcern more complicated machine frame com-
ponsats like speed gear boxes, feed gear boxes, eto. requiring
highly ladour coasuming operetions on precise asurfaces and holss.

The major user of machine tools and cutting tools in this count
appears to be the "Nachine bBuilding” dbranch of industry for it swal
lows more Shaa 608 ¢’ the produced at howe and imported machines ar

tools. The rest of the mechimes go to the ssrvice and repeir shops
of other industrial dramches like house building, tremsport, agrict
ture, cammmmel servises, ote.
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e rhiaf cessr of machine tools in Bulgaric - the machline buil-
Al L tndustry - 13 choracterizad by Jnb and small batch productinn
maveriny abcu*t 7% of the tomlonochine utput, Tharofore 1t 1s the
chapucter L2 tua usachine o .o iding wiluslyy, that (ufluences to a
great extent the structure of the machine tool production and machin
tcol import, tneir dagiee of automation and <ther quality psarameters

frn this vezprct the mumaricdlly controlled mschines will ever in-
creaningly draw the attention @pon themselves.

In accordsnze with tne international practice and the adopted
classification by the Council for Mutual Economic Assistance of the
socialist countries, the numerically controlled machines are sub-
devided into machines with numerical positioning, mschines with
s‘t,‘rughtlimcontrol and machines with comtinuous path control.

The drilling machine with turret head and coordinate table which
is now being developed will be squipped with a system of numerical
positioning.

At the same time a face lathe from the CE range is being develop
ed for straight line control system. .

In sccordance with the prospective production plan of the Mach-
ine Tool Corporation all lathes of the CE and CP rakges, the horis-
ontal drilling machines of the PI range, the machine centers for
drilling,boring and milling operations and some of the knee-milling
machines will also be equipped with straight line control systems.

Some lathes of the "Preslav" range will b. equipned with conti-
nuous path control systemé as well as the vertical versions of the
new range of knee milling mechines and face lathes of the CE and CP
ranges according to the home needs and the demand abroad.

The group of machine centers is represented by PRSO2 machine on

the Machine Tool Corporation production programme.

tn the other hand tl2 constant technical changes, the perfectim
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of the production processes taken as & whole, mexe it uesedsary o
use more flexille means for the procucwios of mesnine perta. po b
conoecti wu, nusmely, the wachine cystews 2ome wiuder ddscisii oo, It
Chese macnire 3ystem: that Cu. poduse the comroneat s?'fumiliv.

In this respe~t the Tenth Congrese Hf hle Bulcarisn Comoariet
Party set up « baaic task: " To go fror “he nraduction | Hinela
machines over to the production nf sys‘ems of mrchine ©, 8y Stems o1
appliances, systems of means of autonation”.

The main task of the Machine Tonl Corporation during tle new
Pive-Yoar Plan period will be to ensure the devqlopment and the pro
duction of machine systems, transfer lines, highly automatized
machine tools. This will help aclve c;nplex problems of the produc-
tion processes in machine building with the most active participatk
of digital computers.

Concentrated production of axles, shafts, gear wheels, spindles
and other.. rotary parts in steel allows the use of two mechine sys~
tems ctrolled by a single digital computer:

-One for rotary components held in a chuck ss flanges, gear
wheels, etc.(SM~RPD-01)

-The other for components held between ocenters: shaft, axles,
spindles, etc. (SM RZD-0O1)

A machine system will also be installed for machining big pris
matic components (OM PKD-01) for cesting cfgear boxes, feed boxes,e
A considerable part of the development and produc tion facilities
of the "Systems of control automation, computing equipmeny and
automation means" State Business Corporation 1like the "Electroni o
plant in Sofia, Central Inatitute of Computer equipment, lnstrument

J.s
Research Institute, ote. %ng to a special government program

a very close colaboration 1s to be established during the dewelop-
ment and the production of 1individual systemsoﬁumerical programme
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arntrnl of machine tonls, gystems £n» diract eomputer control of
machine tocls and in securinr thoe maece atary mnthematical facilities
an nthers. doint work is sobilLl gierd Llec in the gphere of manAgs==
ment and production qutomia LLOL

Due to the speific chapacter of uhe yachine Tool building one
of its typicnl fentures 1s tue recessity of w11 troined personnel
and skilled workers ia various nrofessi npal lines. Of particular
imprortance ATC the programme gaetverd, wnilé the pecple fromw the
maintensnce and operati onal services have to deal with highly pro-
ductive machines. The structure of the employed personnel ig conat-
antly improving. Thus for instance the relative numoer of gymnasium
and university trained techniclans to shop £1oor workers by 1.1.71
amounted to 60.2 peT 1000 for the university trainees and 97.1 per
1000 for the gymnasium one€s. 23% of the workers in 1971 have secon=
dary school training and 7% primary. The average gkill grade in
Machine Tool Gorporation 1is 4,60 ~ the nighest within the frame-
work of the Ministry of Machine Building. A system nf 8 degrees has
bveen adopted,the g£irst being the lowest.

The main responsibillity for trainipg new workers falls with
the Corporation Management. The system of professional training
comprises:

Three-year technical proressional achools f£inancially run by
the respective plants and methodically by the Ministry of Education.
The trainees graduate from these schools with a degree of secondary
gchool and are qualified for the 3-5 skill grade provided they pass
through the examinations successfully. The Machine Tool Corporetio
runs 7 such schools with 600-700 alumnl annually. About 5% of the
greduates g0 to plants out of tne system of the Machine Tool Corpo-

ration. About 40% are secholarship atudents while those trained for

the heavy professions of feundrymea, heat treatment, forging enjoy

#




full boarding facilibtles. L. ox

Cie LY ioat o o owork e laone lonmg they are apprinted to in the
course of three yoars after eraduntion., The cosls ~f the scnonls are
taken up br the atahe Widpet.

In addition to the schools just deseribad, the workers uay
also improve their skill by follewing 3 or © month puyed cournes.

Fualificatlon courses mey be followed either after work or
instead of work.

g+ill further spprentice workers my £ollow their treaining
wder the supervision of highly skilled masters. Not more than 15%
of the beginners are trained in this way and the tendency is to eli-
minate it altogether;

The results thus far achieved do not meet the quantity and
quality requirements of this industrial sub-branch. This has made
it necessary to work out s somprehensive programme envisaging the
tuild-up of a modern material and technical basis and training faci-
lities. Speciel attention is devoted to the training of operators,

4

gsetters and programme control managers attending the highly efficlen

| programme-—controlled m:chines. 4 special central training base has

been established where people not only from the Machine Tool Corpo-
ration are trained, but also such coming from the plants of the
users of these machines. This trainirg center investigates the new
possibilities and ensures the most efficient spplication of the new
highly productive machines throughout the other sub-branches of the
machine building industry.

The products of the Bulgarian Machine Tool Corporation are
known &n more than 60 countries throughout the world. About 40% of
the total indusxtrial output is exported . The socialist countries,
the countries of western Burope, Asla, Africa and South Americe

have already opened their maripts.for the Bulgarian machine tools.
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The export itself ig derlt with by a specializing foreign trad-
ing organization "Machinoexport"-Sofia. Speciel stress is 1a14 on
export activities for the mMmnning economie plan period up to 1975
during which tbs amount of exnort 13 evpected to increase two times,
4 blg share in thig Tespect has the perticipation of Bulgaria in the
intornational distribution of labour established among the countries
participating in the Mutual Economic Assistance Agreemant and in the
first place the cicue conperation with the Soviet Enion in the field

of unitized and special-purpoge machines designed for long rn pro-
ductiop, A close cooperation i

The Machine Tool Corporation cooperutes in its activities also
with some companies in P3R, Bngland and France.

ol distridbution of labour on the principle of socialist integration
is a necessary condition and a guarantee for the successful fulfil.

moat of the enormous tasks before ug yet to be tackled.









