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DESIGN OF MACHINE-TOOL PLANTS FOR DEVELOPING COUNTRIES
G. M. Sakharov. State Institute for the Design of Machine-Tool Plants, Moscow. U nion of Soviet Socialise Republics

IN(RODEC THON

This report s about the de en of machie-tool planes
Tor developmg countries orge nzing nanonul cogineening
industries. Fxamples are given of projects and thea basic
charactensties and structural principles: specralization
and  co-operative ties. goods produced s structure ol
worksbops and services: equipment: abour . archiecture
and layout

The report utilizes materials from projects undertihen
by Giprostanok i accordance with foreign orders

Based on the practical experience i destznmg machine
works for a number of developig countries engoying
Soviet technieal and, let us discuss some basic intormation
and design solutions for a similar machine plant.

MACHINE PLANT

The plant is designed Tor a multi-purpose enterprise. It
imcorporates a machine assembly shop, a Toundry to
produce iron and steel castags a Torging welding shop
to produce Torged parts and welded structures, and space
for auxiliary and administrative services.

I the country pluns 1o build a central Toundry. the
plant may be supplicd with castings on a co-operative
basis. This methad also may be applied 1o forged
articles and press work: in this case, the structure of the
plant should be modilied.

Fhe plant also is expected to produce spare parts to

foreign order. 1o ke and restore welded  structnres

and to overhaul and  restore some machiers and
cyuipment
I’I'IHI
The rated power consumprion amounts 1o 7000
hilowatts.

Water consumpnon i prodaction processes cyials
fitty-tive cubie metres an how

Pigures 1 oand 2 deprar he phimt's arehitectural and
structural settmg. and the machine assembly biidding
plans. The buikdimgs of the works e suple and all
production buildings have the same span of 181 metres
and only two heights, which allow extensine standardiza-
ton of stractural elements. Basically. the structires -
clude terro-conerete sectional or monohth columns and
metal gieders with sheet dummmum or asbestos-cenient
rocling.

The plns for other major builldings. as well as the
admmistrative buddimgs, e represented e other
ligures.

Fransportation anwide the buildings s provided hy
overhead travelling cranes. motor tansport and electie
curs provide for intershop transportianon,

The foundry has modern cquipment, imcludimg that for
cleaning castings (grit machines. mechanized shake-oat
grilles, hydro-chambers) and mechanized systems of
supply and preparation ol holding and core sand.,

Tahle |
PLANT'S YEARLY OU1PU

drticle

Spare parts from other

Weight in toms,

yearly output Nates

enterprises to orders ... ..., e 1.500

including-

(@ Heavypans ... . ... ... .. 650 Up 1o five 1ons

tA) Medium and smatt fousings and flal parts .. 150

(e) Shafisund bushings .. ... .............. . 00

G Gears oo .. 170

(e) Swandard smatfpans . L . 0
Overhaut and restoraiion of some machinery

and equipmenmt 700 Up o ten tons
Produciion and restoration of wetded metal

SErucires e 1,000 Up 10 five 1ons
Casiings not processed mechanicatty,

to exiernaf orders:

(@ lroncastings .. ... ... . 9 Maximum weight 1hree lons

thy Steelcastings ... 1,225 Maximum weight 2.5 10ns

Total 5.325
185
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MACHINE-TOOL PLANTS new models. The project of machine-tool plants for

Whiie working out the nomenclature of machine tools developing countries envINIges three types of machine-
to be produced at a designed machine-tool plant i ool producing enterprises., ditferent in volume of output
developing country, stress s Taid primarily on meeting and nomenclature of production. but oimilar structuratly

the need of the country for multi-purpose machine and in their co-operative Ties and specralizatnon:

tools used In varous hranches of industry, agricultuie (@ A plant to produee 200 machine tools of one of the

and transportation and capable of becoming items of four adopted models. with four possible programmes;

export to other developing countries. (hy A plant to produce %00 machine tools of two ol the
These include the following machine tools: toolroom adopted models, with two possible programmes.

Jathes. shapers, multi-purpose cutter » and upright dritling (¢) A plant o produce 1,600 machine tools of the four

machines, adopted models.

Tahle 2
COMPOS. TION, ROOM ARLEA, FQUIPMENT
AND PERSONNEL OF THI PLANT

L qm.‘pmu'nl.

Floor pieces Persanne
Building Services ( ::1’ .'r;:. ) Main Auxiliary Toral Workers
Foundry Foundry shop: iron lons;

building castings, 2,400 10ny, steel
castings. 2.000 1ons: non-
ferrous vasiings, S0 1ons .. 6.512 16 26 198 178
Forging-  Forge shop:
welding GG NONS o vevenvrerenens 742 4 2 13 11
buitding Metal structures shop:
1050100 e 1,500 24 5 82 47
Blanks section of machine
SHOP o 234 4 2 4 4
wWoodwarking shop ... 648 13 10 4 »
SLORAEE o v ovreeeronnee 1,412 - — 4 3
Machine  Muchine assembling shop:
assembly 22001008 e 4.944 1t 14 310 281
buifding Heat ireaument shop:
AI2LONS o overinr s 504 10 18 18 14
Fleciroplating workshop ... 324 30 _— 13 12
Fleclric equipment
repair shop ... 432 13 5 3 26
Tool 100M .. ovveeeerenes 744 K1) 9 m 65
SUOFARL + . cveeerreerenrs 756 — — 7 b
Total 18,752 — — 768 683
Adminis-  Managerial, services and
trative Jaboratories ... ..o 3,470 — — 80 —
building
To work out the nomeaclature of machine tools to be The plants are designed as machine assembly enter-

included in the programme of the designed plant, the prises characterized by extensive co-operation; it is
list of those produced in the Soviet Union's machine-tool assumed that all the necessary blanks (castings, forged
enterprises was studied 10 choose those most widely — items, press work. welded assemblies) are supplied from
applied because of dimensional characteristics and the  other national enterprises. Such enterpriscs mMay include
modern stundard of technology. As a result. the following the above-mentioned mechanical works or other enter-
four types have been chosen: Serew-cniting fathe, model prises of developing mechanical engineering industries
1A616: Shaper. model 7BIS: Cutter. model 6H80:  wihich specialize in producing semi-manufactured goods.

Upright drilling machine, modet 2HI2S. Prior to establishment of such enterprises 1n the
Mention of these machine tools by no meins restricts  developing country, all complete parts (electric motors,
the range of machine toeds o he produced by such plants. clectric equipment, bearings, pumps. hydraulic units, etc.)

When e plant s operative, other machine-tool  should be supplied from the country whose models of
models might be produced within the limits of rated machine tools are to be produced by the plant.

weight and precision characteristics, which will invoive The plants incorporate: the mechanical. assembly and
some additions to the standard stock of machine-making heat treatment shops, tools and repair rooms, necessary
shops and sonie moditication in the amount of machine laboratories including a technology faboratory, painting
tools produced, depending on the labour needed for the  and clectroplating workshops, compressor room, trans-
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Machine-too! Plants for Developing Countries

Table 3
PLANT FOR 400 MACHINE TOOLS YFARLY

Yearly programme

liem
Modv! Pieees
Variant 1
Screw-cutting lathe .. ... .. ..., .. 1A616 400
(diameter
320 - 710mm)
Spare parts and accessories ... ...
Total 400
Variant 2
Shaper .......... ... .. .. ... 7835 400
tlength
of ram stroke
$00 mm)
Spare parts and accessories .. ... ..
Total 400
Variam 3
Herizontal milling machine . ... .. 6880 400
(lable
200 - BOO mm)
Spare parts and accessories ...
Towl
Variam 4
Upright dritling machine .. ....... 2H128 400
(diameter 2§ mm)
Spare parts and aveessories ... L.
Total

Number of shifts: two

tan

L]

1.2

087

Camposition, reom area, equipment and persomel of plant

§quipment,

F toor precey
@rey T —— - -
Shops and services (vg.md HBasig 4unifiuny
Machine department ... ... 1.940 50 |
Assembly department ... 1.300 %
Painting, packing and store of
finished products .. ... . o oL 650 §
Heat treatment room with
electroplating .. ... o 0o 20 28
Tool and machine repair room ..., ... 430 10 8
Laboratories .. ..., ... o 2% -
Storage facilndes .. ... L %70 :
Compressorroom ..., ... ..., 220 2
Transformwer substation and telephone
exchange ....... ... ... . 1o 2 e
Total 6,100 84 67

Management, oflices, canteen,

welfare, etc.

1.5%

t
i
i

Power

The rated cansumer motor power amounts to 2,200 kilowatts.

Water consumption in production processes equals 7 mt/hr.

Fotal

HEM)
0

b1
28

Wereht 1n tons

Yearhy
PrORTUBINe

60

(1)

720

m

e sosmemel

Warkery

92
9
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former substations, storage lacihties o keep complete
parts, blanks. and linished goods, and ali necessary
admimstrative, wellare and engimeerig service areas.,

The plants are planned within one  technological
building to include all production and auxihary services.
and only the Lrgest of them has adminstratse, welfare
and engimeening services ieas remosed ooa separate
block connected with the main technological building by
covered passiages.

G. M. Sakharov
As far as the architecture and setting up are concerned,
the buildings ol the three plants arcidentical, with parallel
bays cighteen metres wide and eight metres high f'rom the
base of the truss. Fach bay has an overhead travelling
crane and crane beam capable of carrying five tons. The
structural design includes secnonal or mounolith ferro-
concrete columns and metal vool trusses.
Tables 3-5 give basic mformation on the vaneues of
machine-1ool plants.

Table 4
PLANT FOR 800 MACHINE TOOLS YEARLY

Yearly programme

Welght in tons

Ttem Mudel Picces Unit Yearly
Variant 1
Screw autting lathe ... L 1A616 400 1.5 00
{diameter
320 - 7110 mm)
Upright drithng machine .. ....... 2HI25 400 0.87 348
(diameter 25 mm)
Spare parts and accessories ... L]
Total 8OO 983
bariant 2
Shaper ......... ... ..o 7838 400 1.8 720
(length of ram
stroke 500 mm)
Horizontal milling machine ... ... 6HB80 400 1.2 480
(1able
200 - 800 mm)
Spare parts and accessorics ... ... L]
Total 800 1,208

Number of shifts: two

Composition, room arca, equipment and personnel at plant

Equipment,
Hoor picces Personnel
Shops and services wrea - : R - e
(vg.m.) Havi¢ Auxiliary Total Workers

Machine depariment ... 3,240 101 16 218 193
Assembly department ... 1.510 s 33 159 145
Painting. packing and store of finished

producls ... e e.. BBD . 7 16 K]
Heal treatment room with

clectropling .. Lo 540 20 25 12 10
Toolroom ..o 650 I8 8 9 2
Machine repan toom ..o 650 5 11 kY1 30
Laboratones .. oo S0 - —— 7 2
Storage facilities oo 1.800 - — 7 4
COMPressor room ... 220 P — 4 3
Transformer substanion and telephone

ewhange ... 1in 3 — 8 6

Total 10090 159 100 494 44

Managemeut, otlices, canteen,

wellure, elec 0 o 2,340 - — 38 ]

Power

The rated power consumption amounts to 3.400 kilowatts.

Water consumption in production provesses cquals 10 m? hr,
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Table 5
PLANT FOR 1,600 MAC
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HINF TOOLS YFARLY

Yearh programme, Weneht in tons
trem Model Pieees it Yoarh
Screw-cutting latke ... .. ... 1A616 $00 1.5 60
(diameter
320 - 710 mm)
Shaper ...... .. ... L. TB3S 400 1.8 120
tlength of ram
stroke SO0 mm)
Horizontal milling machine ... .. 6HE&0 400 1.2 480
{1able
200 - 80O mm)
Upright drilling machine ... ...... 24128 400 0.87 MK
tdiameter 25 mnn
Spare parts and socessorics to
machines .................... 10
Total 1,600 2,158

Numher of shifts: two

Composition, room arca, equipment and personnel at plant

Equipment,
Floor pieces Personnel
dareg Tome——— s T hd
Shops and services (sq.m.) Bunic Auxiliary Total Workers
Machine department .........., ceive.. 6,480 178 19 388 346
Assembly department ... ..., e 2,810 - 44 269 250
Painting, packing and store of
finished products .............. oo 1,080 - 10 28 23
Heat treatment room with
electroplating  ............ e 650 25 k) 16 18
Toolroom .. ... .............. e 860 25 10 3 k]
Machine repairroom ............... . 860 18 12 44 40
Laboratories . .............. ... ... ..., 660 — - 10 3
Storage faciliies ........... ..... veve. 2,380 - — 9 7
Compressorroom ... ..., . ..., 430 2 - L) 4
Transformer suhstation and .
telephone exchange ................. 220 4 — 8 6
Total 16,430 249 1 806 728
Management. offices, canteen,
welfare, cte. ..o L 3,45 - — 2 8
Power

The rated power consumption amounts (o 5,000 kilowatts.
Water consumption in production processes cqguals 15 mt hr,

FouNDRy

A foundry is necessaiy for a developing country 1o
produce metal-processing  machite  tools and  other
products of machine-building industrics.

fhe modern principle of specialization and  co-
operation of mechunical engineering enterprises, includ-
ing machine-toal plants. predeicrmines the economic
eficiency of producing blinl.s, and castings in particular,
atspectulized toundnies or in founding shops designed to
meet the needs of @ number of ma-hine-building enter-
prises. Thus, 1ty hardly reasonable o orgarize foundry
production in developing countries by setting up smal
founding shops desined only 1o meet the needs ol the
plant on the premises, although there are exceptions to
the rule.

Following are projects of a specialized founding shop

for an output of 15,000 tons of iron castings a year,
which can be self-supporting as a small Toundry it a
maodels shop. storage facilities for models, compressor
room, transtormer substation and admmistrative and
welliare services are added. The shop i designed 1o
supply machine-building enterprises. inclucing machine-
ool plunts, with shape castimgs. Production is organized
n large or small series with castimgs distributed by weight
iy shown in table 6,

The founding shop s an L-shaped. one-storey building
with co-perpendicutar spans twenty-four metres wide
provided with overhead trinvelling cranes with a toad-
hfung capacity of twenty tons,

Mechanization of prodoctuon and transportation s
envisaged: a mechamized store of furiace load as well
as mechinizad supply of charge into the cupola, pre-

i
|
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Table 6
UptoSkeg.................... 1,250 1ons
SKE 2,750 wns
100-200 k2 1,600 100
200 SDOKE. .. 3,800 1008
SO0 LDOO kg, 2,600 10ns
FOO0 20000k, ... 1. 700 10ns
2,000 SDOO kg, ... ... .30 1ons

Maximan weight of casiing, S.000 kg.
Maximani size of casiing: 4.7 1.6 1.,
Number of shulis: 1wo.

Compaosition, room ared, cqutpment and personnei at plant

Shops wried sorvaces I“l;:':" "Il;,l,{,,:""\."l' Personnel
(rif. ot Towl Warkers

Founding shop. .. .. 11.420 40 421 169
Repair room. ... ... il 3 16 14
Laboratories .. ... 70 4 .
Storage facilities ... 4130 s 5

Towal 15,700 4} 446 398

Power

The rated power consumption acounts 10 5,330 kilowals.
Water consamplion 1n production processes eguals S0 mt hi

paration and supply of moulding and core mixtures,
shaking-out. cleanmg and prime coating of castings.

Pouring und assembly of small and heavy castings are
to be effected on comeyor lines, and removal ol cores in
hydro-chambers. The mechamcal shop is up to all
modern standards,

The buildings are planned to be made of monolith
ferroconcrete.

The establishment of such a specialized founding shop
should precede buildingof customer enterprises :machine-
tool plants und other machine-building enterprises.

Toor 1ACTORY

Though the problems of designing tool factories for
developing countries are in no way the theme of the
present report. it seems uselnl to ate bricfly some in-
formation on a project of a tool factory, designed for
developing countries, which s to meet the needs of
machine-building industries,

The factory is a complex enterprise intended to produce
cutting tools.

The lactory is to nithe the basic types of cutting tools:
normal cutting tools, drills, reamers, taps, threading dies,
cutters, hacksaw  hands and small guantities of other
tools in small series,

The main technological and auxiliary shops are located
m separate buildings.

The factory buildings are simple and composed of
parallel spans cighteen metres wide and seven metres
high provided with suspended travelling cranes wherever
neCessary.

TECHUNICM . AND FCONOMIC CHARACUERISTHCS
ORGANIZ ATION OF DESIGN AND PRODL CTION

Some of the following technical and economic charae-
teristivs are entirely tentative, as well as indices concern-
ing machine-tool plants, since in developing countrics
labour costs. the costs of power, local materials and
manufactured and semi-manufactured goods vary widely.

G. M. Sakharov

Similarly different are the norms of depreciation.
overhead expenses, and the costs of storage, transporta-
tion and procurement. Plant and shop cxpenses are also
aifferent.

Wide varietions can be observed m the cost of building
and mounting a plant i these countries. as wellas i the
prices of purchased goods and eguipment 1o be nstatled.
depending on where these goods and cquipment are
bought.

Since the above Tactors miking up the prime cosl of
produced goods and determmimg caupttal imestment in
plant construction vary lo gredat exent, these two
technical and econ cane tdices can also vary substan-
tially. dependimg on the specitic conditions cxastimg in the
developing country 1n winich the plant is bemg built.

Therefore, 10 obtim objective techmeal and cconomie
indices of the designed plant. the economie part ol the
project must be formulated in view ol the speailic con-
ditions ol the developing country undertahing construe-
tion of the plant.

To obtain prelinnnary estimates of the hasie technical
and cconomic mdices and projeets suggested. rough
caleulations were carried out on the basis of the average
values of eritical gast factors, in dotlars, for the toolroom
lathe. model TA616, produced at a plant desgned Tor
400 machines of this model yearly.

As o result, the prime cost of the lathe at this plant
was ostimated at $2.980. including 40 per cent lor
materiitls.  semi-manufactured  goods  and - purchased
articles. §5 per cent in shop and over-all plant expenses
and basic wages ol the workers engaged n production
and § per cent in overhead expenses outside the plant,

Rovgh estimates were also performed o calvulate
tentatively capital mvestment, in dollars, necessary to
build the three types of machime-tool plants. This mvest-
ment is:

Plant to produce 400 machines yearly, $2.900 thousand.
including: equipment, $1.900 thousand. or 65 per cent.,
Plant to produce 800 machines yearly, $4.800 thousand,
mcluding: equipment. $3.200 thousand. or 67 per cent:
Plant to produce 1,600 machines yearly, §7.800 thousand,
including: equipment. $5.400 thousand, or 69 per cent.

Since the cconomic effectiveness of building powerful
machine-tool plants is self-evident. two or more deve-
loping countries  may  co-operale in estublishing a
comprratively large enterprise under certaim conditions,

Design of machine-tool plants for developing countries
is to be lirst organized by formulating the basic technical
and economic estimate containing an analysis of the need
for the machines to be produced in view of the country’s
development targets and export possibilities. Tollowed by
preparation of the design programme, collection ol initial
data and selection of the site for the project, accompamed
with the technical and economic estimates of the possible
locations for the enterprise, This work s, as a rule,
performed by agencies ol the developing country,
assisted by competent advisers from the country under-
taking the gencral plant design.

It is desirable. when designing a plant, to attract
national engineers, especially to design external com-
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Tahle 7
FACTORY YEARLY PROGRAMME

Yoearlv programm, Wenchein

Hem Stze in mm picees fom
Cutiingtools ... ... .o, 120,000 2087
Drills .. ... Diameter 0.5 S0 IR, (0K 47.24
Reamers ... .. .. .. Diameter 3 10O 84,000 t6.03
Counterbores ..o Diameter 1O 100 25.000 1294
Cuatters, all types ... oL, 70,000 04.88
Taps. Diameter 2 82 239,000 RETRk]
Threading dies ... o oL Diameter 3 52 195,000 t3.6
Toothingwols ... o oL 1500 30.55
tHacksaw bands ... L 640,000 04
Knives, Spare .. ... S5E000 se1s 19.46

§£2.000 knives
Othertools ... o oo REX1)
Total 5200
Composition, room area, equipment, and personnel at factory
Equipment,
Building Services Floor pieces Personnel
{ ::1';:1' ) Busiv Auxiliary Total Workers
Main Machineshop .............. 2,630 130 13 255 220
building Heat treatment shop
with electroplating .. ...... 160 43 55 58 42
Dispatch oftice and
packing depariment . 220 - 2 8 6
Technology laboratory 220 7 - s 2
Emulsionroom ............. 110 - s 2 2
Store of finished products ..., M - — 2 1
Repair department ... .. ..., ol) 4 -— 9 8
Transformer substation .. .. .. 1o - 3 2
Towal 4,540 Kk 283
Auxiliary Forge-webimg shop ... ... .. 330 7 6 21 17
shops  Blanks section of
building machine shop ... 220 20 2 k 1] 28
Toolroom .. ............. 540 30 10 55 47
Machine repair shop
with workshops .......... 640 26 i4 56 48
Metal store. . 540 3 4 4
Gereral matenals store ... ... kL) A } K}
General tool store .......... 1o - - 2 i
Compressor room .......... 220 2 — 4 3
Transformer substation .. .. .. 1o 4 — ? 2
Totat 4,040 178 153
Store Store of oil and
building lubricants  .............. 430 — 4 1 i
Adminis-  Central and 1est
trative laboratories, offices,
building  canteen, welfare ... ... - — 58 ]
Power

The rated power consumption amounts to 4.000 kilowatis.

Water consumption in pr..duction processes equals 12 m*-hr.

munications and facilitics, water supply systems, signal
communication, access roads, sewiuge. and power supply

systems as well as for eluborating shop drawings.

This gives a strong impetus to design work, cnables

more adequate utilization of local resources and materials

and, most essenticl, makes it possible to train skilled

national specialists (designers) within short periods.
If a favourable situation is available, maximum use

should be made of the developing country's national
enterprises and shops of a mechanical specialization to
produce relatively simple metal structures, some unigue
equipment and other articles uncconomicul to import,
The manufacture of the above items 1n accordance with
the drawings of the gencral designer and under the super-
vision of his instructors will make it possible to enhance
the construction ol the plant, train skilled workers and
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sdve currency. Systematic supervision by specialists from
the country carrving out  general design work and
supplying the equipment s essentiil 1 seeuring good
quahity of work and comphance with the project.

The period witbi which a nlnt becomes Tully opera-
ional in a devclopig country depends on timely tramimg
of specralists and workers Tor s operation. which can be
carried out erthier m the country of the general contractor
or 1 the developmg country with the assistanee ol
instructors. provided adequate cenditions preval.

Of great maiportance also s uniehiness ol design work
and  mumutactore of  technological  riggme (special
appliances and 1eolsy and working out ol the operatioml
technology o provide tor the needs ol production
processes without which manulactare v impossibie.

It tikos considerable tme 1o manutacture the ngging
or a machine-tool plimt.

As an tustranon, putting the tool reom, model
IA62. into production mvolved about 1200 spectal
appliances, tools and dies ata cost of $350.000.

Trimmng ol personnel and prepardatory technological
work necessary to start manufacture should be carricd
out while the plant is stull bemg built, so that these
problems may have been mamly solved by the time the
plant is started.

It is desirable, during the initial period of operation of
the plant. to purchase in the general contriactonr’s country
some dozen sets of machine castings, particularly basic
and frame types, 10 use in training personnel under the
guidance of skilled instructors and for assembling the
first machines.

CONCLUSIONS

1. Designing of machine-tool plants for developing
countries is not @ problem by itself but is to be solved in
co-ordination with promoting mechanicul engineering in
these countries,

2. 1t is reasonable, during the initial phises of devetop-
ing machine buillding 1 developing countries, o set up
a small mulu-purpose complex 1vpe machine  plant
designed for maintenance, repair and restoration of

G. M. Sakharoy

equipment. manuticture of spare parts. simple machinery
and welded metal structures to meet the needs ol mdustry
transport and agriculture. This works will serve s
training centre for oersonnel and the hasis Tor turther
expamsion of specralized mechancil engineermg mehidimg
muchie-too! nroduction,

3 Machine- ool plants should be designed to produce
Uimnted number ot mult-purpose tool models which can
find wide apphoation in the vanous branches of e ustry
and hecome tems of export. Projects must provide for
replacig the modeis vith new ones, within the limits
of rated werght and preciton characteristios

4. Machine-toof plants should he designed as mechani-
cal assembly enterprises with extensive co-operation in
the supply of  senn-nimulactures. such as custings.,
forged preces and stampings, parts, purchased articles,
stundards and normal tools,

. Modern  principles  of  specialization and - co-
operation  demand  that developing couniries set up
cconomically effectne specialized plants or shops to
panufacture castings and forged and stamped pieces 1o
catisly the demands of a number of machine-building
CRLerprises.

6. Along with establishing machine-tool plants. it s
desirable 1o promote ool production, first as a small
specialized fuctory to manufacture cutting tools such as
cutters. drills, reamers, taps, threading dies and hack-saw
bludes.

7. Designing of machine-tool plants for deveioning
countries must be based on comprehensive technical and
economic calculations in view of the country’s develo;-
ment targets and with participation of national spectalists.
which will make possible training of national designers
and enhancement of design work.

8. To bring a ready plant to its rated capacity within
the shortest practical time, i is important 1o perform
timely technological preparation of production processes,
1o design and make the technological rigging und special
tools. 1o formulate operational technology and  train
speciatists and workers. These problems must be solved
through extensive co-operation of the country giving
technical assistance.









