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I. Introduction 

China's experience has witnessed that the emergence of llUlti-purpose 

agricultural machine17 plant at the grass roots level is an inevitable 

reB".llt of the de"YelOJimeDt of agricultural machinery industry. '1'be agri

cultural machine17 plants ba"Ye been changing in scale and in function 

along vi.th the growth of indus~17. However they change, they are camaonly 

characterized by "aulti-parpose" function vbich is of practical signifi

cance to China's rural construction. 'l'berefore, it is wrthvhile to study 

into the issue of planning and the establisblent of llUlti-purpose agricul

tural machinery plant vhich is considered tO be the start point of the 

agricultural machinery industry. 

'l'bis paper presents tw approaches to the planning of multi-purpose 

agricultural machinery plants, one or aediua-scale and one of small-scale. 

The authors intend, bf introducing and analysing these two approaches to 

study the proper concept, rational designiDg, appropriate technology and 

equipment for projecting a multi-purpose agricultural machinery plant. 

And also advance some points of blportance to the establislaent of such 

plant. Some data are also put forward for ref err.ice for those vbo intend 

to work out the layout of a specific ml.ti-purpose agricultural machinery 

plant. 
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II. An Approach to the Planning of llediua-sized "11.ti-purpose 

Agricultural Machinery Plant 

1. Production Task and Construction Scale 

1) Serrice range: In China, at the grass root, the adaL1istrative 

unit is count7 vbich occupies a cultivated area, in the north part of China, 

about 60,000 hectares. be aedilml-sizecl llUl.tipurpose agricultural machinery 

plant should be able to serve the count7 by producing the main machinery 

equipaent required in agricultural production and some allied production 

equipaent and repair services for rural construction and peasants li velibood 

as veil. 

2) Representative Products: !be factory should be able w produce 

fairly- cmaplicated aachine-povered iaplements and also to produce various 

manual or animal-drawn f~ implements and tools according to the requirements. 

'.l'ake the following iteas as representative products: 

1. tractor-drawn, light 1.bree-bottom plovs 

2. tractor-drawn, light harrovs 

3. tractor-drawn cultivators 

If. rot81'7 tillers 

5. tractor-draw grain clrills 

6. -11 banesters 

T. -11 threshers 

8. haD4 8Pl'&Jers 

9. -11 power spra1ers 

10. -11 an4 •4i• pumps 

Sketches of tbe products on the attached sheet 
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3) Assignment for Repairing Agricultural Machinery 

The factoJ'7 is capable of repairing 100 units or various aedium

sizecl tractors per 7ear (inclucling engl.nes). ancl proricling spare parts for 

its ovn proclucts. 

la) Proctuetion P.r-og:raa: '1'be fac"torJ' is plllllllecl to procluce about 

5000 aixed units as aboYe representatiTes. 'l'he total veight or annual 

outpit is about 500 tons. 

5) Annual Outpit Yalue: Unaer the China's conditions, the annual 

total "t'alue or output in nonal case is about 5 llillion yuan, of vbich the 

repair "flll.ue is 5-6 per cent. 

6) Same .Ancillary Cc-.ponent Parts to be Purchased 

1. engines required 

2. electric motors. electronic measuring instnments. control 

llerices 

3. bearings. standard parts for fastening, oil seals. chains, etc. 

IJ. non-metal products such as rubber, plastics, leather, glass, etc. 

5. steel castings. -11.eable cast iron, precision castings 

6. electroplating& 

1. precision tools 

8. ongen for gas cutting etc. 

2. Plant Planning 

Accoring to aboYe procluct.ion progr•. the plant should be equipped vi th 

fairl7 cmplete t.nes of work in workshops and vitb good aclaptabilit7 to 

making dif'f'erent tne• of' agrieul.tllral mebioer,. and also the machines vith 

similar •terials an4 manufacture tecJmologies and vith facilities for renewal 
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ot products• for -.king proto-tnes and for refmaing faetorJ' through 

self-reliance 

l) Production Departaents 

Production is planned to be mnagec1 at t.vo le'ftls: plant ancl vork

shop. Under the plant• tbere are seven -in production vorltshops: 

1. FounclrJ' shop - '1'be task is to produce iron castings and non 

ferrous aetal castings used in products ancl maiateDBDce equipment or 

this plant. Under the vorksbop there are groups: ae1ting. aoulding. 

cleaning. non ferrous metal casting and vood-vorking. The voodvorking 

group can not only make voocl pattern but also proride serrice ror product 

packing and building -intenance. 

2. Forging ancl beat treataent shop - It consists of tvo perts: 

forging and heat treatlle'lt. 'l'be f'omer is responsible ror making forge 

peice tor its ovn products. tool .uing and equipment repairing. '1'he 

latter's task is to do heat treatllent for t'orging pieces and the heat 

treatment tor products. tools. dies and repair-parts. 

3. Punching and Velding Shop - It consists or tvo parts: punching 

and welding. 'l'be f'ol'ller is to cut, to fora troa sheet metal and section 

steel. The later takes the velcling 11Drk for parts, cmpments and assemblies, 

and also tor non-stanclard equiJJMDt and steel structures. 

It. Machine Shop - It undertakes the machining vork for castings, 

forge piece and other blanks. Sme large equipment in this shop can 4o 

the machining 11Dr!t tor repairing part al90. 

5. .bseablJ ucl 'l'est Shop -- It should be able to perform the 

following operations 'for products: puts asH11bl~, total usmbl~, 

a4Justment test and painting. 
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6. Pana llacbiner"7 Repair Shop - It ought to be able to repair and 

adjust tractora (including engines) ad 'IU'iou.s kinds of f'arll 11&cbines, 

and to ute same sillple parts and accessories. 

7. Tooling encl Jlaintenance Shop - It is tbe .Un auxiliary 

department of the f'actory and it ahDald be able to make cutting tools, 

aeasuring deri.ces, auppl.elll!!lltaf7 bolc1ers, Jigs, tixt'Ul'es, patterns, aoulds 

and orcliDU'J' production equipmept; to ute accessories for repairing 

power equipmeat llD4 other CGlpODent ad parts; to mate non-standard 

equipment encl mecllanisecl transportation derices; to -.ke prototne 

ll&Cbines end to ao some iDDOYation 110rk. 

2) •nag nit Sections 

General.17, tbe f&Ctor7 bas the following eigbt sections, vbicb can 

either be merged or separated in accort1ance vi.th specific condition. 

1. General Office - It executes the director's tlecisions, deals 

vi th f!Yer"7 c1a7 business, in charge of administration, general affairs, 

velt'are services, etc. 

2. Procluction Planning Section - In charge or products' planning 

controlling, statistics, banclli¥1& semi.-finisbed products and blanks, to 

make production well-coordinated. 

3. SUpplJ aDCl Sal.e Section - In charge of supplJing rav 11&terials, 

fuels, purc!w.,aecl parts; managing wrelKnlses an4 transportation; selling 

products anc1 serricing for customers after-sale. 

It. 'l'ecbnical Section - In charge of procluct design, production 

tecbnoloO', teebnologic iDDOY&tion, collecting intoraation, product 

develOJIMD"t. If necesAl"J' an4 possible, a product research institute can be 

set up. 
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5. Qualit:r Control Section -- In charge or examining products' 

qualit:r. appraising aeasuring instruaents; chemical and physical testing 

tor materials; aanaging aetrological laborato17 and pby'sical-chemical 

laboratories. 

6. Personnel and Security Section - In charge or labour salary• 

truster ot peraonnel, checking wrk attendance, system ot reward penalty, 

guard. etc. 

1. Power Plant Section - In charge of' wrking out plant maintenance 

plan. ensuring aat'et,. in production; and managing pover plants such as 

traant'oraer and distribution substation, electric pover station, pump room, etc. 

8. Finance Section - In charge ot the whole factory's financial 

· attaira, receiving and papng out money, coat accounting, and loss and 

profit analizing. 

3) 'l'ecbnolog Choice and Equii-ent Disposition 

1. Casting 

A large amount of grey cast iron is often required on farm machinery, 

general macbineey. and the parts repaired in the factory. Considering 

production is someti•a unbalanced, technology and equipaent to t: chosen 

11USt haYe a large -rgin of flexibilit7. 

It"i• suita1'le to equip with a blast furnace, 2 tona/b. The chamber size 

of the tarnace can be changed and adjusted tor the •ount of molten iron. 

If necessary, a molten iron ladle can be built in front of the furnace so 

as to tit tor producing a big casting (2-4 tons/ piece). 

Generall7, the •teriala to be fed to the tarnace are broken manuall7 

except the large •teel scraps, which can onl7 be done b7 gas cutting. 

Weighing and charging can . .,_ simpl7 mechanized. Pouring molten iron is 

mainly b7 hand. 

The malleable cast iron and steel castings required in production are 

purchased. 
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If JOU b&Ye a good ~d of the production tecbnoloCJ of nodular cast 

iron. 7ou can use nodule.r cast iron instead of casting steel. 

i'he vbite cast iron required in tillers' parts can be •de by peraanent 

.,ld9 for c~n gre7 cast iron by sand mold casting. 

Big castings are t'or11ed on the spot. and aediWI or saall. ones t'ol'lll!Cl in 

sand-box. Vben a large ll\lllbers of' castings are required. Jolt-tne moulding 

•chines are used. 

Core is an-...ie. and clr7ing i• clone 'bJ' means of a stoYe. 

Sand shake-a.rt. aancl llizture are done continaousl)· b7 a coabined unit. 

'1'op risers and burrs are eliainated general.17 by band or grinder after 

cooling. 

Then the castings are put into a cleaning barrel or put in the open for 

natural ageing. 

Ir necessary. the water tight test can be done for castings in order to 

ex .. ine its qualit7. 

The woodworking group should be quipped vith universal machines sucb as 

gig sav • planer, and tenoning achines. 

The vood parts and pattern .Uing wood must be treated by steaming. boiling 

or natural seasoning so as to keep the vood parts tram cracking and defoJ'll&tion. 

A pot fUrnace vi.th 100 kg aust be ·~ up tor melting tbe non ferrous aetal 

to meet the requirements of production and •intenance. 

The tuel for beating clepends on local conditions. 

According to tbe production task tbe operation• or casting department can be 

done by turns. 

'l'be annual output of the sbop can reach lt00-500 tons or aore. 

2. forging: 

'l'be forgings of fU'll aachine17 p:ro4uction an4 repair parts are 

cbancterisecS b)': great Yariety, simple tecbnolo0, and mall lot. ve 

should give priority to tree forging and band forging. 

I 
! 

i 
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When the perts are in batches. 30-liO or more. ataap forging t.echnology 

should be taken. 

The forging pieces from bar stock (f 30 ->. steel plate. and sectional 

steel aboul.d be heated beforehand. 

Vhen the band tools such as sickles. picks. axes. spades are in •ss 

production. the special equipaent shoul~ be used for specialized production. 

The equipaent required in forging shop. ahoul.d .aj'lJ.y be chosen in coaplete 

set. The aediua-sized aultipurpose agricultural -chinery plant is better 

to choose electric air be era o't three aizea: lloo kg. 150 kg Bild 65 kg. 

amt a friction press (300 tons). which is able to forge a gear blank of 

di•eter over 100 mm. Various cutter handles. thin bars can be forged 

on a 150 kg or 65 kg air-hammer. press foraing of plate steel can be done 

on friction press af'ter being heated; for example, small JDOuldboard. 

harrow etc. 

As for big forge pieces, it will be better by' pincbasing. because it is 

uneconcmic to do this in the plant. 

Coal stove is often used for heating forge-blanks in China's farm machinery 

factories. According to local conditions, gas stove, electric stove, and 

oil stove can also do. 

Forging blanks and bars us~ in machining are cut off with a hack sav at 

the steel materials store. 

'l'be annual output of the forging shop can reach 200 tons or more. 

3. Punching and Preaaing: 

Moat of sta11pings in farm macbine1"7 are cje of steel sheet, and some 

ot them only need cutting, pressing and punching, without any other machining •. 

A tev st•ping need drilling and tapping, w can set up a table drill b)' 

the aide of stamping machine. 
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Shears vith capacit7 less than 6 - or vith capacit7 less than 10 - and 

combined stamping-shearing aacbines could ~ used for material-blanking, 

three-roller •ill for plane-checking or rounding; 60 tons stamping 11&cbine 

for fonni.ng. Tubes and section steels can be cut off vitb saae siaple tools 

such as band tube cutters, band shears. Tube bending vitb die blank could 

be done by' manual cold vork.ing. 'l'be burrs and edges of stampings are el.illi.nated 

b7 band or grinder. 

la. Welding: 

The -.Jorit7 of parts are welded vith A.C. electric welder. Sheets 

are velde!l vith spot welder. 

As for section steels, non-standard equipnent or aecbanized devices, a 

complete gas welding set is better to be used. 

The rectification of velding deforming is done by band. 

For a batch production, different types of velding jigs can be used. 

Welding operations must be separated according to working stands and some 

smoke and dust hood units must be set up. 

5. Heat treatment: 

Since the working parts of farm machineey, such as cutters, 110uldboards, 

barrows and blades are usually working in bad conditions, bigh quality is 

required. So gree.t attention 11Ust be pa.id to the choice o'f tecbnolo17 

and equipment. Quenching and tempering are in box-tn>e electric turnace, 

carburizing in well-type gas carburizing furnace, tempering in vell-tn>e 

electric furnace, quenching in nush-electrode salt batb furnace, case 

hardening in a medium-sized high 'frequenc7 turnace. It is necess&rJ to 

have a quenching machine. low-temperature temperini oil tank is not only 

tor tempering but tor cooling, aqueous alkali tank tor cleaning putty, band 

press tor rectification, various bardometer• tor hardneH te•t. All the 

above installations and machines can do beat treatment tor cC11Don structural 

steel parts, 1011e dies .ad gears. 
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For one year the shop can treat about 300 tons' parts. 

6. Machining: 

For the changeable products• the CODYeDtional production technologies 

are used. The aachining of the general. parts -inly depends on lDli'versal 

machine tools. In order to extend machining range. some ditterent 

tecbnologic devices are attached. 

Specialized machine tools aust be used to machine special parts in large 

numbers. for instance. lmiYes 9 blades. etc. For the -ss production and 

high quality. a·specialized production line could be set up. 

Whichever technology or equipaent is chosen. it ..st ensure high quality 

and good economy. 

The box-type parts are generally made of grey-iron castings. for vbich be 

milling machine can do surface rough and precision -.chining. 'l'he boring 

machine or lathe can do roughing and precision boring. the clrilli:ig machine 

can do drilling and tapping. When the production lot is large. special boring 

machines• special planing whines• and s1~ial Jigs are used for ensuring 

the quality. Someti•s a production line vhich consists of sillple and special 

machine tools will be set up. 

Dish-type and drum-t;ne parts and -U sbafts are :a.inly machined vitb 

engine lathe. 

Varied parts ot cast-iron or steel are mainly -chined vitb turret lathe 

and milling machine. 

A• tor apecial •.1or sbatt-t.ne parts or large 4i•eter parts. universal 

machine tools vitb 1cme aupplment81'7 attacllleat.a are uect. 

Large •chine tools are not equippe4. 

0n f&na macbinel"J, Cut-il'OD gears 9 Btapin~ gears Or &pl"OCkets are not 

•chined, but tor gears for high spee4 paver tnmaisaion is machining then. 
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So the ll&dium-si&ecl .W.tipirpose agricul.tural. wbiner;y plant should be 

capabl.e of macbiniug gears. For incliridual or mall nmaber of spur gear 

or bevel gears and spline shafts can be ll&Cbinecl on uniTersal ailling machine. 

It is necessaJT to be equipped vi.th gear hobbing -.chine (a If) and gear sbapper 

for production. For steel gears, after beat treatment, gearing in should 

be undertaken to improve the aesbing engagement. Complete set for spiral bebel 

gear or machines for aaking precision gears, such as gear-sbaring 11aehine and 

gear-grinding machine, are not equipped in the shop. The sizes and specifi

cations of gear whines in the -.chining shop and in tbe repair shop should 

be veil coordinated to ensure f'Ull utilization. 

Appropriate different size of engine lathes and turret lathes are properly 

selected. 

Mil.ling machines should be equipped vi.th cliff'erent size of working tables. 

Moreover, vertical and horizontal universal ail.ling •chines are necessary. 

Shapers vi.th 500 - stroke and double bowling planer vi.th 800 mi in width, 

can meet the requirement of surface -.chining for box tJPe perts of the most 

farm •chiner;y products. 

For grinding -.chine, lledilml and -11-sized internal grinders, external 

grinders, and face grinders are adopted. 

For drilling 11aehine, a rev different size upright drills, bench drills 

and radial drills are quite enough. 

Boring machines and shapping -chine& are generally of mediua and small 

size. 'l'be total uniTersal machine tools in whining shop are around 30 units. 

In pace with the 4nelopment of nev products the llul.tipurpose agricultural 

machinery plant should often add soae special whine tools self-made and 

some sophisticated whine tool• bought troa outsicle. 
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1. Fara Machine17 Repairing: 

'l'be repairing of tu. whine17 is 1l81l8ll7 aeeaonal. llachines de1ivered 

to the plant in a buq taraing aeaaon are required to be repaired in tille. 

In order to solYe the probl.tms of waking IAIJIPlemelltar7 c-...,..:ments and 

ilmediate repair tor &magec1 perts. a -11. mmbe~ ot uni:weraal. machine tools 

and c~n gas velcling and e1ectric ve1cling ahaulcl be equippecl in tbis shop. 

'!'be serioual.7 4-ged perts can ~ repaired in machining shop or tooling and 

maintenance shop. 

As tor repairing tractors (incl.uding engines). the wear parts, such as 

crankshafts. connecting rods. c•shafts. pistons, piston pins. piston 

rings. bushes. cylinder sleeYes 9 ft1Yes 9 fuel. pmps and JQaraulic units 

in tractors etc. are .ainl.7 repaired bJ' replacing vi.th nev spare parts. 

Some simple. cheap. e:ttective and aclYwed repair tecJmoloU" such as 

riscose mending, sealing, gluing could be uaecl tor repairing scme special 

parts as cylinder blocks, etc. 

In this shop. tbe cleaning, cliaantling 11114 mending tables tor Yarious 

components. such as the group of piston cl"Y'ksJlatts, qlinler bead. gear 

box. oil pump, ~ic Q8tea and chassis. sbaald be .et up in accorc1ance 

vi th the quaati ty of repairf.ag Jobs. 

Water test stand. ~ic ~. static 'balance mdt. sbould be set 

up for the checking. Tbe stands of bJc)raulic ~. electric qstn, fuel 

pump system for repairing a4.1ustllent aucl testing 9hould also be set up. 

For the sake of coDri.eneDce, mobile dia..-.eter should be proYidecl and 

sboul.4 be sent to tbe farm for cheeking tbe pertonuce of tbe repairecl 

units. 

'l'Jr• MDcling is a problea w often met fa t.be runl ar... A cmplete 

tyre Mncling equiimmt s'boal4 be set up ia t.be repairiDI wrrkahop, i~ 

there b DO other .,.cial -inteDaDce mop ....- tbe plant.. 
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8. Tooling u4 llaintenance 

lquipaent tispoaition shoulc1 ensure the abili:t7 of tool anuf'acturing 

encl equipment maintenance tor mrm.l. proauetion, anil the ability to renew 

products and ..Ung special equipment w meet tile c1eTelopaent or the factory. 

Tbe precision or whine tools in this abDp is higher tban that in whining 

shop. The specifications or -.:hine 'tool.a here, aueh - ftrtical lathes. 

boring whines, gem--bobbing machines, can be coortinatea vitb that in 

machining shop. 

Boles or proclucts m14 equipment vi.th mper precision Bbaal.c1 be whined 

vitb precision .nJ.ing -.chine. 

Generally. coordinate- boring -.chines will not be equipped because or its 

lov utilization. 

Solle precision parts and the camplicate4 catting tools could be purchased. 

9. Assembling and·Testing: 

Products are generally Qsemb).ed 1'.r baa4. Large-sized products or 

large lot or proctucts should be assembled vi.th f'incl tables. Medi._ and 

811&11-sized products can also be mmhlecl vitb a cc oa assembly line or 

fixed tables. .According to tbe clifferent requirements of products, the 

factory can make acme special &11llellbl.J' benches or test rigs. !etore 

assembling. COllpOfaent or parts sboalcl be cleanecl. and putt7 and burrs 

should be eliainatecl. 

The painting. botb for components and vbole whine. could be performed vith 

band llJ>l"&J' painting. brush painting or b1rsioa painting. and then bJ natural 

deying. 'l'be painting room 'llU8t be separate4 iDdepen4entl7. A painting mixer 

should be equippect. 

10. Metroloo. Chmical &D4 Phpical baainatioa: 

In urder to ensure •anrement iDstr.-Dts in normal condition. and 

to stanclal"dize the 97.ta of wiping a4 -Rring. scme standard instruments 

should be provid~4 fer checking length. wight. tellperature, electric instnuaents. 

The high precision instruments can be sent to the measurement examining 

( 
i 

I 
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PbJaical and chaical. experiment imstrument• and equipment needed in 

-teriala testing an4 aicroatructure obeerring aboulcl be equipped.. 

') Working SJates 

According to China•• cantitiC'IUS • in major machining shops• tvo-shitt 

vorkdq 878tes is instituted. In the llbOp8 of auesbling. testing. forging. 

welding. fara -.chineey repP.iring are adopting. one-shift vorkd&T aptes. 

'l'bree-ahitt vorkc)q QStes is "instituted in heat treatllent. Casting 

c1epartment is periodical working lllld production in tlll'Dll. 

5) Pereoanel Aui..-nt 

For basic proc1uctioa vorker• are auiped into group• for the k~J 

equipaent workers are uaipe4 to post. a,rler• are asked to be an 

expert in one thing lllld good at _,- ancl al.so to be a "man7-sicled person" to 

meet tbe changeable requiremnts of product•. According to Chinese eight 

tecbnic-grade-&Jstes. the aftnge grade of workers in multipurpose agricultural 

-chine17 plant shoal.cl be abaft ~tb gra4e. 

In order to strengtben tbe capabilitJ for product design and illprovement 

of production teclmolog • uac1 to aeet tbe needs of production unagesent • 

tbe facto17 must bave a certain proportion of engineer• and technicians. 

about lt-6 percent of total staff. 

6) PactorJ Bail4ing 

In tbe tactOl'J' bld.14ing, ve aboul.4 consider tbeH illpor..ant. factors 

nch u; tbe local conclition• for constl"Ucting. tbe coDYenience for production 

ua lowering the building cofJt. 

Generally speaking, bot vorkiDs 9bops are built independent vith other, 

vbile col4 working •hops are mergecl into one building ao u to reduce •terial• 

tramportation u4 to ..a pro411ction units cloH by. In 4esiping bui14ing•. 
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the great attention must be paid to unified the con.struction panmeters, 

such as column distance, span, ancl beigbt, etc. As f'or reconstructing the 

old factory, ve should order the overall pl11DDing stud7 t~e particular 

problems and make rational use of the old buildings. 

1) Public Facilities 

Since .the electricity supply condition is J:l()t s..e-~n diff'erent localities, 

a spare diesel generator, with c~city about 30 percent _of total po11er reqµired 

is necessary in order to ensure safety in prod~~tion. · 

According to local fuel resources, coal, oil_,-~~ gas .or electric 

may 1.e us.ed for beating process. . ste- vill not- be ~ed in pl'Qduc~~on. As 

the amount of ccapresse4 air req11ire4 is not large,_ it will~~t ~et up an 

air compression· statioJJ., a llOYB.ble air; .cOllpressor is quite enough. In order 

to get· the vat~r required for production.and. livel~boQcl.• a vater PUllP room. 

or a.vate~ tower (or· a high levelvater poo~) should be built, if no utility 

vater is available. Drainage problea_. vjU be so;lved 9p the ballis of local 

conditions. 

Business offices and ~iving welfare facilitie• within the_ plant district 

should be un4er- unified pl~~DS· The living ~]..fare, culture and education 

facilities outside the plant district are handled by local society, so the 

items and cost of living quarters, public dining roo11, nursery, kiDClerga.-ten 

are not inclu~ed in tbjs p~gr-. 

6) Production. Route 

Production routes of general products and fana uchinery repairing are 

as following: 



purchase parts 

rara machines to 
be repairea 

dismantling and 
wasting 

repairing 

c~ents 
adJusting-
testing 

assembling 

test running 

painting 

repaired fa~ machine• 

. 
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rav .. terials • various 
kiDllS or met.al mat.erials 

casting 
(~ng) 

machining 

assea·Dling 

forging. 
beat 
treataent 

punching 
velcling 

test in@ 

painting 

packing 

end_product1 
store 
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9) Plant ~ut 

In line vitb the t'actors of' organizations. topograpb7. production 

procedure. ~mi cations and transportation. the plans of' plant-layout 

are~ and varied. Generally. the great attention should be pe.i'.l to 

choose the shortest route of' parts and -.terials transportation. and to 

the possibilit7 of' develop11ent. '1'brougb comparision amng amaDJ' options. 

select the best one to det'ine the disposition of' the plant. 

Here prOYide a sketch clraving of' the plant-l~t tor reference. 

The ordinal number of items in the clraving is: 

1. t'ounc11'7 shop 

2. woodworking rooa 

3. t'orging and beat treatllent shop 

.. • punching and welding shop 

5. machining shop 

asseabling and testing shop, tooling and mintena:ice shop 

6. agricultural machinery repairing shop 

1. power station and power distribution transfor-.tion room 

8. finished products store 

9. suppleaent&l'J' room 

10. office 

11. warehouse 

12. water puap room 

13. the place for piling up 

10) Main Data tor !acb Depart•nt of tbe Plant 

Because of tbe uncertainne•s of tbe construction site and lack of 

concrete coD4itions of the .. 4iua-size4.W.tipurpose agricultural macbinft'J' 

plant, it is impossible to calculate the data minutel,.. 'l'bia report can only 

be taken u a stu41 tor mutual relation and :rough scope of each department in 

the plant, and it'• no necessary to ao·calculation. 

• 

• 
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in oaml4ua'bl• .. ._~. tbne will 'be 4honJU1C7 'between ac\Ual taoton 

or the plant amt u.o.. a tlda JRCICIC-. tm fellowing data oai1 onl7 uae4 

u :nfennoe1 

\ii· 

2 

1, 
5 

I farg!Dg an4 i-t 20 
treatment •hop 

3 r punchJ.ng and 

4 

5 

6 

7 

8 

9 

1Q 

11 
12 

1, 

vel.41ng ahop 12 

• 

-.rlcultunl 14 
'wb!ne17 -· 
reJl&iriDg ahop 

'•tzologioal lab. 

vuehouae ... 
- - ···-
....-ntmlll 

'welfare . 

total 

19 

-
2 

5 
lU -
-
,,., 

42 

5 

115 

,5 

' 5 

-
420 

1,000 

200 

1,000 

60 

60 

2,000 

1,,ao 

-

'·'°° 

80 

. 
300 

. 180 

500 

150 

,50 

170 

100 

.320 

lDU 
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ll) Kain Data of' the Vbole Plant 

Annual Output: (according to mixed units of representative 

products) 

Annual Production Veigbt (accouling to aixecl units veight 

of' representative products) 

• Annual Total Value of Output (acoording to representative 

products. including farm 

macbiDH7 repair) 

The Total liumber of Main Equiplellt: 

of which -.:bine "tools: 

f'orgi.ng and pmcbing 11&Cbines 

The Total Number of Stuff and Worker: 

of which workers: 

Total Equip!lent Installation Capacity: 

Site area of the plant: 

Building Area of tbe Plant 

Annual Consumption of Essential Materials: 

ot which steel: 

pig iron 

Estimate of Capital Construction Investllent (excluding 

the constructions outside the plant): 

5000 units 

500 tons 

5 llillion 111an 

135-140 units 

li5-50 units 

12-15 units 

li00-.. 50 persons 

310-340 persons 

550-600 ltv 

2.0-2.5 hectare 

8000-8500 m.2 

about 1000 tons 

abou~ 200 tons 

about 600 tons 

3-3.5 million yuan 



III) An Approach to the PlaDDing or s-11-sizecl ..Utipurpose 

Agricu1tural 11aemaer.r Plant 

1. Production TaBk aml Construction Scale 

1.) Serrice Range: .According ~ the concrete situations. a small 

country vbich occupies the cul.ti~ area about 30.000 hectares is taken 

as r.he serrice object or a -11.-sised IUltipurpose agricultural aacbinery 

plant. 'l'be plant sboul.d be able to produce the -.in macbineey equii-ent 

requi"d in agricul.tural proc111etian and to prOYicle sme allied equii-ent 

and repair serrices tor rural. c:oastruetion and peasants l.i Telihoocl as well. 

2) Representati~ Products 

1. hoe. sbaYel. spe4e. sickle. axe. etc. operated by band 

2. aniwl-clravll si.gl.e-bDtto. plow 

3. -11.-size enjwl~ culti.ator 

Ji. mil-size ani•l~ clrills 

5. pec1al or dual.-parpose thresher 

6. -..u rice 11114 nour ai.11 

1. ..all-size pmp 

Sketches of the Products on the Jttacbecl Sbeet 
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3) Assignment tor Repairing Agricultural Machinery 

The plant is capable of repairing 60-80 units or aediua and small-sized 

tractors (including engines) and tara bplments per 7ear. 

L) Production Progr-

About Lo.ooo units/pieces vitb a weight around 330 tons. 

5) Annual Outpit 

'l'he annual total Yalue of output in normal case is about 2 aillion 

JU8D per 7ear. or vbich the repair Yalue is about 15 per cent. 

6) Some Ancill&J"J" Component Parts to be Purchased 

l.. engines required 

2. el.ectric motor 

3. bearing. standard parts t'or fastening. chain. oil seal, etc. 

iJ. non metal products. such as rubber, leather. plastics, etc. 

5. large iron casting -.l.leable cast iron and DOdular cast iron 

6. repairing tor precisif?D machine 

7. oxj'gen tor gas cutting 

2. Plant Planning 

According to a'boYe production program, the pl.ant should be equipped 

with fairly complete tJPe ot work in workshops and with good adaptability 

to making different tJPes of agricultural machinery and also tbe 1111cbines 

with similar 1111terial and manufacture tecbnoloa, and with facilities for 

renewal of products, tor making proto-tnes and for reforaing factory through 

self-reliance. 

l) Production Department• 

Under the plant, there are fiTe uin production workshops 

1. J'oun4J"J sbop - tbe tuk is to produce iron cutinp anc1 non-

fel'l'ous ..tal cutinp used in proc1uct• ancl uintenance equipaent ot tltis plant. 



• 
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Under the workshop there are groups: melting, moulding, cleaning, nonferrous 

metal casting and woodworking. The woodworking group can not only make wood 

pattern but also providP. wood parts for products packing and building 

•intenance • 

2. Hot-working shop -- including forging, punching, welding and 

beat-treatment groups for products, tools and :machine repair. 

3. Machining and Assembliqg Shop -- including •chining, assembling, 

testing and painting. 

-4. Farm Machinery Repair Sbop -- it ought to be able to repair and 

to adjust medium and small sized tractors and various kinds of farm machines. 

5. Tooling and Maintenance Shop -- it should be able to make cutting 

tools, measuring devices, supplementary holders, jigs, fixtures, patterns, 

moulds and ordinary equipment; to mite accessories for repairing power 

equipnent and other parts for non-standard equipment and mechanized 

transportation devices; to make proto-type machines and to do some 

innovation vork. 

2) Management Department 

Generally, the factory has the folloving six sections, which can either 

be merged or separated in accordance with specific condition. 

1. General Office --- it executes the director's decisions, deals 

vith every day business, in charge of management, adjustment, general affairs, 

welfare services, etc. 

2. Production Planning Section --- in charge of products' planning 

controlling, handling Btatistics, semi-finished products and blanks, to make 

production vell-coordinated • 

3. Supply and Sale Section --- in charge of supplying rav ma~erials, 

tuels, purchased parts; mane.ging varehouses and transportatio:;; sdling 

products and servicing tor customers after-sale. 
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Ii. Technical Section --- in charge of product design, and development 

production technology, tecbnologic inno'V'ation, quality control, machine 

-.intenance, collecting information, etc. IUIDBging metrological lab. and 

physical-chemical lab. 

5. Personnel and Security Section - in charge of labor salary, 

transfer of personel, checking work. attendance, SJ'Stem of reward, penal.ty. 

guard, etc. 

6. Finance Section - in charge of the vhole factory's financial affairs. 

3) Technology Choice and lquipient Disposition 

l. Casting: A large amount of grey cast iron is often required on 

farm machinery. general machinery and the repairing parts in the factory • 

.Among them box casting• machine body and frame parts conati tude the 118.Jori ty. 

Most gears used tor farm machienry are also castings. 

Considering production is sometime unbalanced tecbnolog;r and equipaent to be 

chosen llUSt have a large 11&rgin of flexibilit7. 

It is suitable to equip with a blast furnace 1.5 tons/h. vhen the casting 

quantity in production is changed. the c .. ber size of the turnace can be 

changed and adjusted accordingly. If necess81'7. a molten iron ladle can be 

built in front of the turnace so as to fit for producing a bigger casting. 

Generally, the materials to be fed to l.he turnace are broken manually except 

the large steel scraps vhich can OD17 be 4one by gas cutting. 

Weighing, charging and pouring JDOlten iron are -inly by hand. 

'l'be camion grey cast iron will be llia4e by sand mold casting, sandbox 

llOclelling or on-site-molding castina. 'l'be vbite cut iron required in 

tillers' parts cu be .a4e by permanent 110ld for chilled casting. 

Core is man-made, and drying in open air. 

Top risers and 'bllrrs are eliminated generally by hand or grinder after cooling. 

Sand shake-out an4 1and mixture are done by a combined unit. Then the ca1ting 

are put into a cleaning barrel or put in the open for natural .,ein1. 

A pot furnace vith 50 kg mu•t be 1et up for melting tbt nor1ferrou1 mnal to 
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Tbe vooclvorking group shoulcl be equippecl vith uni'ftraal machines such as gig 

sav, planer and tenoning machines. The voocl parts and pattern making 1IOOd 

aust be treated b7 boiling or natura1 seasoning to keep the wood parts from 

cracking and defondng • 

The annual output of the f0Ullilr7 ahDp can reach aboYe 250 tons. 

• 2. Forging: llan7' _.,., and ani-1 dravn implements are forgings. 

Ve should give priorit7 to :free forging-and hand f'orging :ror the -11-

batch production. Sometimes sbmp :!'org:ing ~ be properJ.7 used. For some 

large sized section 11aterial.. press :f'oming can be cloae after being heated. 

The small-sized -.ultipurpoae agrieul:tural. machinery plant is better to 

choose electric air ~ with capacit7 150 kg and 65 kg. and a friction 

press (160 tons). Band-forging auri.l ~ be proridecl to aeet the 

requirement of the odd ,jobs and tool forging. 

The annual output can reach 150 tons or more. 

3. Punching: llost of sta.pinp in fu. ~ne17 are made of steel 

sheet, and some of tbea oa17 need cutting, pressing and punching, without 

any other machining. Sme parts• the qu&llti ty of which ia great and the 

•chining is veey difficult. will be prchased. Combined punching-shearing 

•chine, punching machine with capacit7 30 tons, tbree-roller aill as well 

as many other shearing and tom:ing tools/die bolc:ts -.y be used tor the 

punching operations. 

IJ. Welding: '1'be -.1orit7 or pm-ta are welc1ed with A.C. electric 

welder. A comple~.e - welting set is better to be usecl. 'l'be rectification 

ot welding detOJ'lliag is doae bT hand. Por a batch production, different tnes 

ot welding Jip can be 11Hd .. 
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5. Beat-treatment: In orcler to meet the requirements of tbe parts 

•de of carbon steel. and :tor the operation of' quenching, tempering, noral.i&ing 

and carburizing, it is necesB&JT to use bmc-tJPe electric turnace, vell-tJPe 

electric furnace and well-type gas carburising furnace. '!'be oil troughs and 

and vater troughs can be used f'or hardening, cooling and low-tellperature tempering. 

After heat-treatllent, i:t DeCe&Hr'J', the rectif'icatian o:t parts should be 

operated on the band-press. Yerious bardGmeters tor hardness test 11Ust be 

used. About 100 tons o:t parts can be treated per 71!ar. 

6. Machining: For tile cbangeable products, the coaweutional production 

technologies are used. '!'be whining or general parts -inlJ' depends on 

universal aachine tools. In order to extend whining range, sme ditterent 

tecbnologic devices are attached, ~he special parts vitb large lot would be 

11&Chined by sillple special 11BChine tools. 

'l'be box-tne parts are genera.Uy made or grey iron castings, for vbicb 

milling whine can c1o surface roughing and precision machining, lathe 

can do roughing and precision boring, drilling -chine can c1o drilling 

and tapping. !he large box-type parts used for equipment maintenance 

should be machined on tbe ...U-sized double housing planer. 

'l'be general dish-type parts and small shaft-pin-like parts are mainly 

machined by lathe. 

Varied parts or cast iron or steel parts are -inly machined vi tb turret 

lathe and milling whine. 

As tor special -.1or •JJatt-tne parts or large diameter parts, universal 

machine tools vith some aupplaentary attacblents are ueecl. 

As tor a rev c~ para hobbing machines may be usec! well coordinating 

vitb the equii-ent in tooling and .. tntenance shop. 

'1'be metal cutting mcbine tools usec! in tbe •bop are of lletia an4 sull 

size in teJ'llB or specification uc! or c~ precision. t.rge ll&Chine 

tools are not equipped. 
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7. Aaseabling. tening and paiating: Prochleta are general.4 asseabled 

b;r hand. Large-abe4 promcta or luge lot or proctuet.a ahogld be asseabled 

vi.th f'i.xed table. .ll1.11IBtiDg ancJ. ~ ot ~ta or vhole -.chine 

should bP. carried oat wa tile tixe4 .table and position • 

'1'be painting both f'or 6 ... JDeDts mad vbole -c•iae cauld be pertoraed vi.th 

band sprq-painting. ~ting or i rraiwa painting and then b;r natural 

8. Fara 1111Cbine17 repairing: 'Ille repairing or f'ara -chiner:r is 

usual.17 seasonal. lllehiae tili'ftl'eCI in a baq f'aming season are required 

to be repaired in time. In order 'to so1ve the problea or ..Ung suppleaentar;r 

components and imrlliate repair t'or "-ged perts. a -11 number of universal 

-.chine tools and ci • pa vel.cling and el.eetric vel.cling should be equipped 

in the shop. 'l'be eeri.ous c1amge parts can be repaired in -.chine shop or 

tooling and maintftwnee allop. 

As tor repairing tbe -m- mad -1.l. size tractor (including engines) , 

the vear parts, saeb as cnnkshafts, connecting rod, c-bafts, pistons, 

piston pins, piston rings. busbes, c;rlinder slenea, Talves, fuel puaps 

and b;rdraulic unit.a in traetors. are :minlJ" repaired bT replaceaent. 

In the shop, the cle-jag talbe. diaentlillg ancJ. mending tables tor various 

coaponents, such u tbe pvap of' piston CJ'llllksbat'ta, tbe c;rlinder bead, gear 

box, the group or oil pmp, b,Jc1raulic sT&tea ancJ. cbasis, should be set up in 

accordance vitb reqair ats. Vat.er t.est staDd, b,Jc1raulic d711wter, static 

balance unit shoul.4 be ..t 1IP ror the checking. '!be stands of 1l7draulic 

117st•, electric .,._, ftlel pap .,.tea ror repairing, a4.1usting and testil'g 

should also be set wp. 

Solle simple, cbeap, .ttectift u4 IM1nnce4 re,pdr tecbnolo11 such as viscoM 

•D4ing, sealing, s11dD8 emmectiag cau.14 be 1IM4 f'or repairing some special 

parts u cyliDCler '1ocks, etc. 
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Fort.be sake of collftnience. •bile ~-=--ter sboul.4 be pro'ride4 and shoW.4 

be sent. to the t'anla for checking tbe pertmmmce of tbe repaired uni ts. 

A sillple ccmplet.e but mending equi,.ent should be set up in the repairing 

workshop. 

9. Tooling and maint.enaace: Bqui.i-at clispositioa should ensure the 

abilit.7 of' tools .anuf'acturing encl equii-at maintenance f'or production, 

and t.he certain abilit7 to reaev products and MDuf'aet.uring special equipment. 

to aeet. t.be dnelOJJMDt of' the faetorT. 

The precision of' acbine tools in tbe shop :!.s higher tban tbat. in the -chining 

shop. '!'be specifications oC machine tools here, can be larger than that in t'tae 

•chining sbop. Jk>ring machine and gear-bobbing machines mst be coordinated 

with that in -c!rlning shop. Smae precision parts and the cc-.plicated cutting 

tools could be purchased. 

10. Metrolog and chemical and J1b7sical emination: In order to ensure 

aeasure11ent instrment. in normal conclition, and to standardize the 81'8tea of 

weighing and measuring, scme stanclari instruments should be provided tor 

checking length, veigbt, t&peiatuz:e and electric instraents. 

C<>mlOD p1l7sical and chemical experi11e11t instruaents and equipment needed tor 

m.terials testing and •icroatructure obaerring should equipped. 

'l'be bigb precision instnments can be sent to the meuuraent examining 

organization for checking. 

4) Working S,stem 

According to China's conditions, in maJor ~hining •bop• tvo-shatt 

vorJtcla7 s7stem is instituted. In tbe shops of usmbling, testing, forging, 

welding, tan •cbine17 repairing are aclopting one-shift vorkda7 system. 

Three-shift vorkda7 qstea is instituted in heat-treatment, casting 

depe.rtaent working i• periodical an4 production in turns. 

• 

• 

' 

• 
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5) Personnel Assigned 

For basic production workers are assigned into groups; f'or the key 

equipment workers are assigned to post. Workers are asltecl to be an expert 

in one thing and good at m1117 and also to be a "an7-sided person" to aeet 

the changeable requirements of proct~ts. According to arlnese workers eight-

• technic-grade SJ"stea, the a,rerage grade of' workers in aultipurpose agri

cultural aachine1"7 plant should be aboYe 3-ilth grade. 

6) Facto17 Buil.ding 

In f'acto17 building, we should ccmsider the f'olloving important factors: 

the local conditions for construction, t'tie coJIYenience for production and 

lovering the building cost. 

Generall7 speaking, bot working sbops are independent vith other buildings, 

while cold working shops are merged into one building so as to reduce -terials 

transportation and to .ate pr1Jcluction uni ts close by. In designing buildings, 

the great attention mist be paid to unif;r the construction parameters such as 

column distance, span and height etc. As f'or reconstructing the old factory. 

ve should, under the overall planning, stud.7 the particular problems and make 

rational use of' the old building•. 

1) Public Facilities 

This plant lies 110stl7 near the rural area where tbe power supply conditions 

are diff'erent 1'rom one another. A stand-by diesel generation set, vith 

capacity about 30 percent of' total povf'r required is necessary in order to ensure 

safet7 in production. 

According to local fuel resources, coal, oil, natural gas or electricit7 

•1 be used f'or beating proce11 in production. Stea vill not be used in 

proctuction. As the 1mOUDt ct cc:mpressec! air required is not large, it vill 

not set up and air compression station, a JIOVable air compreHor is quite enough. 
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In order to get the vater required in productionand li'ftl.ihood. a water pap 

roam or a water tover (or a high l.e'ftl water pool) •bould be built. Drainage 

problem vill be •ol'ftd on the basis of local conditions. 

Business o~tices and l.iYi.ng welfare facil.ities vithi.n the plant district 

should be under unified planning. ~e liYi.ng vel.tare. culture and education 

facilities outside the plant district are hancll.ed b7 l.ocal aociet;r. So the 

iteas and cost of l.iring quarters. public dining rooa. nurseey. kindergarten 

are not included in tbe program. 

8) Production Route 

Production routes of general prod.lets and t'iil'li ii&Cbinery repairing 

are as toll.owing: 

repairing 

!painting I 
npaincl tam 
mohinerr 

~v -teriala 
aetal uteriala ---r-· -----
1 r--------=------~ 

i>unching welding torg~ heat- I 
, treatment ~ 

outing I __ __J 

(woodworking) ; ...... I ____ ___, 
i··· .. 

iE~·-~--f ~~:f .--- ~ib.l 
painting ~ ,..:.5 . 
···-- ........ -- ·-
llni•hei""incimt i 
wanhOU8e · 

oat 
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9) Plant ~ut 

Because ot the mall production volume. the small-sized IUl.tipurpose 

agricultural mchine17 plant has a great fierlbilit7 in arrangement. Generall7 1 

our attention should also be paid to the shortest route of transporting parts 

and •teri&l.s 1 and to the poBBibilit7 ot deY~lopaent. 'l'brough COllp8l"ision 

aaong aD1' option programs. select the best one to define the disposition of 

the plant. 

The ordinal nuaber of items in tlie sketch drawing of the plant 111¥out is: 

1. :l'oundl'J' shop 

2. bot-working shop 

3. machining-assembling abop • tooling and maintenance shop 

4. agricultural J1&Chineey repairing shop 

5. finished product warehouse 

6. office and BUpplementaey room 

7. general warehouse 

8. pover station and distribution/transformation roan 

9. voodvorking room 

10. pump room 

11. the place for piling up 

10) Main De.ta for Each Department of the Plant 

Because of the uncertainness o:r construction site and lack of concrete 

conditions of a aal.1-sized 11\lltipurpose agricultural machinery plant, it is 

impoHible to calculate ainutely. 'l'bis report can only be taken as a study tor 

mitual relation and rough scope of each department in the plant and it's not 

neceHary to do calculation in considerable detail. There "111 be discrepancy 

between actual factors or the plant and those in this program. 
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I 

'-sn 
lo. 

Min 
• 
departllent ~uii-nt 

1 1tol1Ddr7 ahop ·10 

~work roca 4 

2 bot working ahop 
I 

24 

' •cbfnf'118"488eU] • ~ 
iDg •bop 

I 

4 agricultural 15 

•cbf Dft7 
,repairing 9hop 

5 toolf.na re~.:_ 10 
1•hop ,. 
mtzo~.lab. -

7 •peyaica-'h•f•trJ 2~ -... 
labontor.J_ . . . . 

6 ~· and 5 
tnn.poriatiGD 

' I Plblic tacilitiel 8 

10 .....-Dtan4 -veltan 
-

11 pmobuecl~~ l ~ ............ . 
taotorT -- ·-r-

total 105 
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• •tllf'f' and. bdldf.ng 

vorter(penma) UM (•2) 
• ,5 600 

4 120 

'2 600 
-

78 1000 

20 300 

22 300 

' 50 
4 50 

. - . . 

15 1200 

10 300 

40 1000 

-·. . - -
. 25, 5520 

' !DY9atMDt 

( 1000 JUD) 
I 

200 

50 

290 

400 

150 

240 

.80 

40 
; +.• ..... -

--
,~tao· 

-
100 

160 

.. . 
210 

2,100 

r 
i 
I 
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11) Kaba Data ot the Whole Plant 

.Ann..al output: (according \0 ldxed unlta ot repreaentaUn 409000 unite/pieces 

prod11Cta) 

Ann..al productiGG veig::t: (according to mind units veigbt ''°tons 
or :npresent&Un 1nducta) 

.Ammal total nl• or od,at: (according to re

p:naenta•..iwe ~ta. lncl111ling 

raw --~ repair) 

!be total nmber or ..m eqdiment: 

of vb1cb •chine toola: 

forging and pancbing mchlnea: 

'!be total nmber ot •'tlltf and workers: 

or which workers: 

'lotal equii-ent inatallaUan capaciv: 

Site area or the plants 

Building area or the pi.nts 

Annual conamption or essential •terial8• 
or vb1ch •teel: 

pig inlal 

Estimate ot capital comt.ruction iDYntment: 
(excluding the oamtruction oataide the plant) 

about 2 llillion JuaD 

100-110 llllita 

35-40 unib 

10-13 uni.ta 

240-260 person 

170-190 person 

1.2-1.e hectare 

5.00C>-5.500 a
2 

about 400 tom 

about 150 tons 

about 200 tons 

2-2,2 aillion JU8D 

• 
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IY. Ccmcluaion 

The two deaip approacbea in this piper preant fairq ca.plete and 

reuonable concept representing the general cbancten of aultiparpose 
I 

agricultural machin•r'7 plant. Same fllportant points pertinent to the 

"' deaip or aul ti purpose -sricul tun1 -chiNJ7 pbmt an cllacuasecl on pirpoae 

. to ofter ••plea which Ugbt be me1'a1 to tbase vbo an intend.me to build 

a plant of thh kind. 

these deaigm an vorbd oat cm the buu of Cbila'• pnctlcal caaditions. 

Por enaple, the iDYeat.nt tor capital camtractlan an anq corresponding to 

China'• current econmic situation. 8Dll price poliq. Bniclea, the speed or 
• 

deYeloi-ent or different plants, eftD of._ 8Cale, is ftr7illg owing to the 

difference• in mnaa-nt c•peteaoe ail4 aowwwwatal eupport. In other vords. 

whether a aultipurpoae agricultual aachtneZ7 plant vill ... t vitb success in 
• 

oomtruction,operatiao, and dewelop .. at 1a affect.I b.r ~ aDd wried !actors. 

It ia ot great significance that a~ ianet!ption or both technical 

and econcmical teasili t.Y at.ould be made in MftDCe of pro3ecting a plant. Etfec

ti•• aov•rment poliq 1a or )IU"Un1R .lapcartutwe to the clnelo}llent ot llulti

purpo9• apicul. tunl mclaJ.ner, plant. 
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Y. Same Ia.- to be D:la09ae4 

'!he tollovinc ~ an 4..-4 wortbMbile to be dtemwsecl on tbia wting. 

1. '!'be range or rmctiaaa and the p:ereqalaltn ror coastructionor the llUlti-

pm-poee agricultunl mchi!IP17 plant. 

2. Belationsbip between the canatnctian or malti-parJGR agricultural 

aachinH7 plant apeclallud pnclactian plant. 

,. Rational SJll"tea and •tbod tor repair or agricultural •chinH. 
Ji.Appropriate wuna to ..... good ecanmic multa far mltipirpoee. 

5. Bn.bancwnt of intematiaml eoarpeatian aDll pEmDUm or construction ~r 

llul ti-purpose agricultural •chine17 plant. 

• 

, 

, 
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