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IITRODUCCION

1. 21 origen del Sistems ce Consultas se reuonta a la Declarcoisn y Plan de Accifa do
Lina, aprobada por .a Segunda Ccnferencie General de la ONUOI, que se celebrd en Lina
(Pertl) en marzo de 1975, y suscrita posteriormente por la Asamblea General de las
Naciones Unidas en septierure de 1975. Su objetivo global consiste on ayvdar o los
pefsos en dcsarrollo adcanzar la mdxima participacién en la producoién rundial para

el allo 2000 y, en la medida de lo posible, un ninino del 250 de dicha produccién. En
la Decleracién se subrayaba entre otras cosas, el desarrollo de indusirias eficientes
relacionadas con la agrioultura a fin de alcanzar un elevado grado de integracién entre
la expansién ce la agricultura y de la industria en los paises en desarrollo. En este
contexto, Be puso de relieve la creacién de unidades integradas de produceién, como
fébrioas de mequinaria agrfcols, industrias cloctremecénicas adecuadas, y servioios de
reparaoién y mantenimiento. Iin conformidad con 1o anterior, la Junta de Desarrollo
Industrial, érgano noraativo de la ONUDI, autorizé on su 12¢ perfodo de segiones, cele-
brado en mayo de 1975, la realizacién de praparativos para convocar la Primera Reuniin
de Consulta sobre la Industria de la tiaquinaria Agrfcole. Este os el nexto sector
induatrial que van & abarcar las Reuniones de Comsulta, y le han precedido los de la
siderurgia, los fertilizantes, el cuero y los productos del cusro, los aceites ¥y gracas
vegotales, y la petroquimica.

2, La fabricacién de uaquinaria agrfcola es una rome de la indueinia que puede aportar
una importante sontribucién al incrementc de la produccién irdustrial total de los
pafses en desarrollc. La participaoién actual de los pafses e desarrollo en la
produocién wundial total de todos loe tipos de equipo agricola se estima en un 5% apro-
ximadamente. No obstante, ests proporcién varfe consideradlemnente gsegfn el tino do
equipo de que se trate. En los pafses en dcesarrollo se produce actualmente 21 904 Jdc
las herramientas manuales, el 20% do las mdquinas senoillas arrastradas por tractercs,
el 10% de los traotores tradicionales Y un poroentaje muy reducido de equipo muy espi-
olalizado y avanzado.

3. De todas inaneras, existc un margen consideravle para la expansién de la produncién
de equipo agrfoola. In vista dc las limitacionos que impone la halanza de pagos a las
importaoiones Ge bienes de equipo en muchos pafses en desarrollo, es evidente quo a
¢stos paises les benefioiarfa el que la mAxima proporcién viable de sus neocesidedes
fuer. satisfeoha wmediante la produocién local y no mediante importaciones. La urgoencia
de la expansién necesaria viene realzada todav{a mfs por las perspeciivas de una dupli-
cacién de la poblaoién y, por consiguiente, de los aliisentos necosarios, en todos los
pofmes en desarrollo durante los préximos 25 e 35 afios.




4. Los pafmes an descrrollo tropiezan con una anplia gune de dificuliades on suse
intontcs por lograr una cxpansién dec su sector 2gricola, vitalacnte importante, modiante

un awsrento dol nivel de .ccanizacibn. Intro las dificuliades mfs graves se encueniran

w
la limitada capacidad par: facilitar recursos financieros o productores de aquinaria y
cquipo 2 los agricultores, las limitodas aptitudes disponibles para la produccién, la
reparacién y el manteniuionto do cquipo, y, a veces, ¢l insuficiente conocimicnto de las P
Givorsas tecnologias disponibles,
5e Aunque la ONUDI tiene conciencic de todcos estas dificultades, se estiné que ante
todo dovia contrarsc la atcncidn dc 1. Primera Rounién do Consulta soore la Indusiria de
la liaquinaria Agricola en lo si uiento:
a) C&io foraular une estratogia para cl desarrollo de la industria de la maquinaria
agricola en los palscs en dosarrollo; _
b) Cuflos son las instalaciones y servicios bdsicos que 8o roquicren en los pafses
on dgsarrolle para aplicer las polfticas dc fabricacién quo se establezoan en
conformidad con la estrategiaj
¢) Cullos son las fomas préctic s de arreglos intcrnacionales a largo plazo en
i.ateria d¢ iaportaciones y montajs y fabricocibén locales dc maquineric
agrioola.
6. [HEstos tres tomas han sido seleccionados por la ONUDI coao tecias prioritarios para
su inclusién en el programna provisional de la Rounibn. La seloccién se basé c¢n un
ostudio a escala mundial preparcdo por la ONUDI sobre estc scctor, y en las conclusiones
de dos grupos do experios y do una rounién regional y una reunién preparatoria global.
7. Los tencs ¢ informacién de antecedontes incluidos on el prescntc docusento do
trabajo para la Rounién do Consulta s¢ complomentan ocu la inf_’omacién contenida en:
Documentos de informacién
Extracto. de la Rounién a nivel :inistcriazl sobre wmaquinaria y utonsilios agrioolas
en el Foro Internacional dc Tccnologfa Industrial Apropiada, Nuova Delhi (India),
20-30 novicubre 1978, péginas 50-5( col texto inglés 1D/Wa.282/124.
Inforue CGo la Rounién Preparatoria Global de la Primera Rounién de Consulta 8sobre
la Industria de la nequinaria sgricola, Viena 5-8 junio 1979, ID/#G.297/2. *

Docwonto de antecedentos
Primer Estudio de la ONUDI a oscala .nundial scobre la in ustria de la -maquinaria .
agricola, 1975-2000 (en francés ¢ inglSs Anicamente)
8. Respocto dol informc de la Rounidi, la Junta de Desarrollo Industrizl, en su 11¢
perfodo do sesiones, docidib que 'los informcs finales de lms rouniones debfan inoluir
las conclusiones y recoion.aciomus & que sc hubicse llogado por conscnso ontrc los parti-
cipantes. Taibisn debfan incluir otrus opinioncs iaportantce expresadas duranto los
debates” (ID/B/193, parr. 163).




9. 8e espora quo la Prinmera Rounién de Consulta eoxanine los tros temas soleocionados
¥y llegue o conolusionos rospocto dc las modidas préctices que debieran adoptarso, tanto
en el plano nacional couo on el internacionel, parz estiiular 1a oxpansién do la produce—

v c¢ién de maquinaric ajrfoola con los pufscs on dosarrollo. 2urante la Reunién dc Consulta
puedon establecerse grupos dc trabajo que planecn una accién prictica ¥y cooperativa
oncuminada a lograr unc répidc. expansidn dc la industria on pafees en desarrolle. La
Reunién do Consulte también puocde ronitir proulemas concrotoes que se¢ plantoen on los
debates, tanto o la Socretarfc de la ONUDI, para quo los estudie .ids a fondo, oomo a
oonsultas ultoriores para quc continfio su oxemen.
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Cémo formular unz estrotoa pors la industria de la moquinaria ssrfcols
gn,_los pafsos on desarrollo

I. (Garactoristicas principalos j prioridados de la ostrote
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a) iPor qu8 8o neocsita wna -stratogia?
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10. La aaguinerie agrfcols abarca uns amplia varicdad de equipo cuyo nivel de tecno-
logfa va desde las herraamicntas anuczlos sencillas, como azades y hoces, pasando por
utensilios de traccién aninal y sistenas iccaniz.des arrastrados por tracteres soncilos
do dos y cuatro ruodas, hasta tracteores muy coaplejos de alta potencia con la mcqui-
naria corrospendiente y cquipo altcucnte GSpecializado1 , coilo coscchadoras mtltiples.
Tanbién abarca una auwplia gama do oquipo fijo para producir pionsos y para ol almace-

namiovnto y la wanutoncibn de cosechas. Sin una estrategia, seria dificil decidir a

qué nivol de tocnologfa dobe producirsed cquipe, y qué volfimencs sc mesitarén do ocada |
producto o grupo de productos. Por consiguicnte, teda ostratogia correocta para la 1
industria de¢ la maquinarie agrfcola dche includr una ovaluecién de 1 demanda proyec-—

tada a quo habrf deé hacer frentc tode la industria de la naquinaria, con el mismo : |
horizontce temporal que sc hoya tomado parc planifioar la totalidad de las industrias ' |

agropocuarias .

11. ks ovidente quo, para quo sea oficaz, soncjante ostrategia debe estar plenamente |
integrade con el d.sarrollo plancado dc to.> soecter agropocucrio. De cata manera,
puede ostablecoersc una relacién directa cntre las noccsidades de maquinaria agrfoela y
la expansgién plancada do la produccibn agropccuaria, tanto si so trata de mercados do

exportacibn do productos agrfcolas, o dol crecicnte wmercado nacicnal de alimentos, o
dol desarrollc do mercados intcrnos para la produccién industrial con base on la azri-
ocultura. D8 posiblo identificor, hasta cierte punto, grupos dc productoros agricolas
a los que probablemontc les roportc vensficios la oxpaneién del ncrcado on cada una de

cetas tros esferas., Asi pues, ol ostablecimionto de prioridados rolativas para incro-

mentar la produccién agricolua on cadu osfora puede ayudar a detorminar las prioridades
en la producoién de¢ maquinaria. Haturalmente, la situacién @e la inlustria -

1/ Vehneo los incisos 1) o 4) dol péirrafo 29, cn los quc so dosoriben las cate-
gorias a efootos do disousién.

|

1

?

!

[T b
-

v — -4




agropecuaria y las polfticas a;rfcolas variardn consideraslemcnto de un pals on desa-
rrollo & otro, do manera que c.da pals tendrd quo establecer su propia catratogia vara
su propie industria d¢ la maquinaria agricola.
b) zRueden aprovechar los pafses on dosarrollo la oxpericncia

histérics do los palses dosarrollacos coio ino:Glo pars

Slaborar sy propiz estratugis do iceanizacifn?
12. l.uchos pcfsos on desarrollo hon comouzado a introducir la mecanizacién en la agri-
cultura en wna fusc de desarrollo .y antorior a la correspondicntc en el caso do los
pafsos dcsarrollades. Ba la wayor parte de 8stos, la mecanizacibn modianic tractoros
no sc introdujo ¢n la agricultura hasta finales cel deccnio de 1920. Para esta 6Bpoca,
un porcentajo wray considerablo do la fuerza de trabajo (.4s dol 50/4) va tenta ampleos
uoicados principalmonte on las ciudados y ajonos & la agricultura. Adom8s, loe datos
de wrbanizacién quo figuran en ol cuadro I sugicren que, en la actualidad, del 70 al
800 do la fucrza de trabujo Ge los pafsus on desarrolle esté umpleada en la a~ricultura.
Beto significa que 1o evelucifn do le mccanizacién e los palsss en desarrocllo va a sor
probavlenentc .y distinte de la que histéricamonte tuvo lugar on los pafascs dosarro~
llados. Les diforencias sc roflejarfn claramcntc ci las ostrategias do mocanizacibu que
oada pafs ci desarrollo deoberd foriular por su cucnta.

Cuadro IJ/

Poroontaje urvano

SIS BB S BB s B BB B LS S N

m Bl BB A B il Bl B B Beshnl Snlt B e B ‘125&...‘—-.._.&-72.“_..“42‘%

Todo ol mundo 28,8 39,3 49,4
Regiones :18e dosarrclladas 53,6 69,8 61,8
Rogionos .cnos cesarrollodss 15,3 27,2 40,4
Zonas principales:
africa 13,7 24,2 37,0
Norteamérica 57,3 69,9 19,6
Am8rica Latina 42,3 62,8 171
Asie Oriontal 16,6 30,6 43,1
Asia lioridional 15,6 22,7 34,5
Buropa 55,4 66,5 79,8
Ooeanfa . 14,8 20,0 26,8
-upﬂ.s-s- - N - .39J.L oo “.._w 8 “.1.6-15-

1/ Véaso "Conoisc Ruport on tho World Population Situation in
1977" (Naciones Unidas).
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c) ;C6no dobe tanerse on cuenta on lo cstratosie de mecanizi.oiln
Ta ¢

13. La produccidn agropccuaria actual cs insuficicnte para satisfacor las naeccsidados
nacicnales de alimcn.o8 de Mastantes pafscs wn desarrollo. Tawhién vs ovidonitc quo la
ascanizadién pucdo desuaporiar un papcl iaportante cautre las ..clidas que posibiliton a
los pafscs alcanzar la autosuficioncia cn la produccibn alimentoria. Adcenés, cabo
caperar considerables awacntos cu lc doumanda nacionnl de alinentos, debidos oespocial-
manto al crociniento demogréfico..que rcpresentari como minimo una duplicacién de la
psblacibén Curanto los préximos 25 a 35 alios-y, ¢n menor mcdida, a las mejoras que cabo
oaperar on la dicta a mudida que aumenton los nivelos de vida., Sin cmbargo, sc¢ dobe
prestar atencién al hecho de que distintas ostratcgias de :accanizacién pucden tencr
cowpercesioncs muy diforentes. Asf como el uso dc maquinaria avaenzede puedc awaentar en
un poroentajo bastante elovido la produccién del 1, al 5% de las cxportaciones agropo-
cunrias do mayor tamaiio, el uso dec oquipo bvasado on tecnolozfa intoermedia y soncilla
puodc posibilitar un incremento modesto dc la produccién dc un 605 de las cxplotaciones
ue integran el grupo do tainaiios poguefio a modiano. Por lo tanto, el primer tipo do
cquipo oonbribuird iionos al proceso global do industrializacién, en tanto que ol segundo

‘ondrd un ofccto mds boneficioso sobre las oporacioncs dc producoién y sobre ol conswuno
del pais.,

d) ;C6mo hay que ovaluar ¢ intograr on la totalidad do la

estratogin las nocosidados teenolépicas 4o cads ATpo

do_productoros?.
4. 8i bion rosulta cvidentce de los dutos dcl ancxo I cue la nayoris abruaadore de los
vroductoros do todos los pefsces on dcsarrollo cac dentro de los grupos de oxplotasioncs
azropecuarias poquelias y meoedianas do hasta 20 hoctércas, y si sc considoran los datos
¢cl anaoxo II, que poron do roliove la clevade proporcién del total de torrunos de cultivo
cu: ropresentan las categorias 48 pcquedos em los pufscs an desorrollo, la progunta
prinoipal a quo hay que responder os la dc cmo haccr el wcjor uso posible del torrenc
cisponiblo. Puodo obsorvarsc quo lo contribucién aportada por ostas unidades do tamafio
noquefio dosampeiia un papol importanto c¢n la produccién total. La cstrategia de moocani-
zocién de todos los pafses on desarrollo puodc incluir no sélo capacided productive oon
tcenologfa rolativamcnto soncilla definida como catogorfas 1 y 2; sino taubibn
nlunentos pertonecicntos a las catogorfas 3 y 4, scgfn procoda. Esto signilica quo
Zc3 prinoipalos tipos do horramicntas manuales, aporos dc traccién animel y sistonas
rrastrados por tractoros de baja potuncia con tocnologfa soncilla o intormcdia, pucden
vroducirse on la moyor partc do los pafses on desarrollo, s8i no on todos cllos, y,




por consiguicntc, los productores deberfan poder conseguirlos dc fucntos localcs;

m4s adeclantc scrfan sustituidos por unidados :fie complejas.

15. En la neyor puutc de los pafsos n dosurrollo, los volfminos de producciédn neco-
sarios para satisfocer las necosidudes de aaquinaria ¥ ccuipo de las categorfas 1 y 2
vastaran probablcaente para quc los costos unit.rios co produccién pucdan descender
hasta niveles cuc probablemcnte scan ploncacntc compcetitivos con 1 procio do los
productos iaporiados. Incluse on aquellos pafscs con vajos volfienes dr produceidn
v altos costos d. fabricacién, la halanze pucd: afin inclinarsc hacie la produccién
local y no hacia la iaperiacibn, cn razéin de los bencficios socialcs que reporta ol
establcecimionte do ura industric. manufacturcra nacional. Dstos beneficios son conse-

cuoncia do:

a) Bl valor de las divisas ahorradas y
b) &1 valor quc suponc una expericneia toaprana de croacién dc amprosas y de
desarrollo dc aptitudes, yo que cstos son roquisitos previos iupreseindiblces
pura un cesarrollo industrial wds ovanzaio ca wne fase posterior. No cbstonto,
puede resultar ncousario prestar la debida atcneién ul control do la calidad |
durantc las primcras fascs dcl desarrollo. !
16. La cleccibn dol nivel dc tocnolezfa a adoptar an wi estrotegia de accanizacidn
taiabiln pucdc versc afcctado por wuclios otros Tactorce; como lo existoncia dc una
infraestructurz industrial y la disponibilided dc inswiios procedontes dc otros soctorcs
indvstrialcs., Por estas razoncs, algw.os pafsos on desarrollo ya han comonzado a
producir oquipo dc¢ las categorfas 3 y 4. Cualquicra que sea la produceidn quo sc
planec, sc dobe prestur atenecibn a que hayo servicios adccuados do comorcializacién,
facilidados de crédito y sorvicios de ascsoramionto y cxtensibn.
II. ;Qué ulasontos cabe Ssperar on unz cstratoria? ‘

I r )

a) Una cvaluacidn dc lu cstructurs &. la agricultura

iy LYW el S A P A e Sy © Tl

17. Esto so dobc llever a cobo on forma de andlisis éo la Gietriducién dc las axplo-
tacionus agricolcs por tamalio , tipo. La dosanda de maquinaric ost8 wmds cstrochamonto
rolacionada con la maguitud de la cxplotacién expresada en t8rminos financisros ¥y
coierciales que en términos de dimonsiones fisicas. DBste andlisis pucde traducirse
on wna cstimacién dircecta de lo demanda de todos los tipos de deaguinaria y oquipo
agricolas. Podrfa proporcionar wua basc racional para planificar c¢l suministro de
maquinaria a;ricola eﬂ térainos do:

i) Soleccibn de los niveles dc tecnologia quc so han do favricar locdnonte,

toniondo prescntc quc los pafses cn dosarrollo ya ostéa producicndo, por
cjcmplo, tractores poqueiios; 7 niveles mic 8o han de importar;




~ ii) Los nivelos ¢o volumen de produccién que s8¢ exigirfn a las instalaciones de
fabricacibén nacionales.

b} Ua prograis de fabricaciSn de uaquinaria

18, Este mostrarfc cullcs <o luc iustalacioncs bdsicas cxistentcs requiereu amplia-
cibn y qué nuovas instalacionos cc preciso croar. También indicarfa la mudida ca que
so fomoutarfa la intogracién vertical u horizontcl on la industria do maquinaria ya
instalada on cl jafs. Il programe incluirfo plancs Gotelledos de produccién de todos
los tipos do cquipo coimpleto a fabricar, sobre la buse de las condicioncs ¥y rccourses
dcl pafs. Taibibn abarcarfa lu gama de componcntus quc se consideran como clementos
comunes do la maquinaria on otiras aplicacioncs industriales. En cl capfiulo II se
dan dotalles de la forma dc produccibn de csa maquinariea y de los factores estiratégicos
portinontes a consideror,
c¢) Una evaluacidn de las nccesidades proycctadas de piczas de

Y. enteninicnto
19. La planificacién dol chastecimiuvnto y distribucibn de piczas do ropucsto os wn |
elomonto imprescindible dc todo prograsa du jroduccibn de maquinaria, y dohe inclufr-
sola on la preparacién de presupucstos en la fasc inicial del proyocto. Tambidn debo
prostarsc espccial atcucién en una faso touprana o las probables nccesidades de
servicios do reparacidn y mantonimionto, tenionde presente le duras quc son las
oondicionos locales en pafscs on Gesarrcllo y la inocxpericncia dol personal que
utiliza las dquinas.

d) Una ovaluicién éo la. accesidades do investigacién
- ““V‘. e BB BB G DBl i S . B BB i Bt “-M~M-“-‘m*
disodio y duserrollo
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20, La wojor mancra d¢ hacor csto consistirfe on cstablocor un scrvicio de ensayo
de maquinaria ; equipo agricola local quc pudiora cvaluar cl rondiuionto dc los
\ disofios ostdndar de oquipo cn las eondicioncs localcs y rccoimendar nodifiocacioncs
adocuadas a talcs disofios. Sc debfa ustimular un ostrocho cnlaco con li3 organiza- ,
oioncs dc investigacién y dosarrollo do maquinaric yo ostablecidas cin pafscs dosa-
rrollados y en desarrcllo quc tradajcn en cste torrono. Ello poraitirfa eviter una

inportanto duplicacién do esfuerzos dec iuvestigacién y desarroldo. -

o) Swainistro de facilidudvs do orédito adecuadas s los egriocultores

s e

21, Incluso cuande so swainistra cquipo que corrcsponde a l:8 nccosidades coconénions

dc los productores agrfcolas y, por consiguiontc, los ropruscnta a &stos una buona

inversifi en sus ncgocios, sigucsiondo neccsario veler por quc talos agricultoros




dispengan dc crédito adocuado o fin de garautizar we desande ofcotiva de los productos
do lo industria de lo mequiaaria. Bn .uchos pafscs, ostas facilidades de crédito son
pioporcionadas por - rganis.os gubcrnam.ntal.s. In otros, cl rr6dito se obticno por
intora.dio do coonerativas agricolas. BEn alguios p.fscs funciona wn sistena vy cficaz
on virtud del cual los Lancos o cajes de ahorro refron grondos nfiicres de dopbsitos
poquciios, quc sc utilizan para conceder préstanos a los agricultores con dostino a .

inswios agricclas, inclusive mnaquinaria.
f) Swiinistro do servicios dc vigilancia
AL B bl OB D AL it B S L et N B AR )

22, Is wonostor disponcr de wna vigilancia continua do los ofcctos do las nuovas poli-
ticas, & fin de actunlizar la cstratogia do tal mancra quo la industria sutéctona de
mequinaria pucda hacer fronte a las nccosidaces cadbiantes de 1o agriculturs a modida
que avanza ¢l procese do dosarrollo.

III. Capacitacién

.. B8 Sl
4ué rucursos pucdon movilizarse pore mcjorar la caprcitacién?
R Rl L LR it S O BN NP N JE Y VR SRy T e e B B S d s IR . Sallie B o St 8. Y

23, 8o oxpcrimenta una urgentc noccsidad do capacitacién cn todas las actividados,
dosde los talloros dc las fibricas do imcquinaric hasta la geetidn coiercial y la capa~
citacién de agricultores y operarios de maquinaria arrfcolu, con uires a fomentar la
produceidn do uvquipe y auwichntar su utilizacibn cficaz. Los gobicrnos, incdiante
progranas bilatcrales, las grandes orgacizacioncs concreionles, wcdicnte acuordos sobre
laportacionos, y lus organizaciones internacioncles, mediantc prograsee multilatorales,
ostédn prostando asistoncia, y podrian prostar todovia :adls, al cefucrze de capacitecibn
facilitando bccas y bolsas de cstudio dostinadae a aprovochar plencacnte los scrvicios
do capacitaciba do que sc dispenc er los pafscs on desarrollo y desarrolluades. Todas
ostas ontidades podricn ampliar telos programas. n todo plen destincdo a amplicr los
scrvicios do capacitucibn, doben tenorec presentes lae siguiontos consideracionos
importantes:

1. En todos los paiscs desarrolledos y cn dosarrollo existcen servicios ¢ insta-

lacicnos para llevar a cabo programus do capacitucién eficeces.

2. Los palsces on dusarrollo que coucicrtun aouvcrdos d¢ transforoncia do tocno-
logla para usarla on lc produccién de naquinaris ogricole debon insiztir on
quc se incluya el swiinisgtro, por la organizacién quc suiinistrc la tecnologia,
do asistincic adecuada on fo.ma &o capacitacibn.

3. Los pafsos o dosarrollo coven proporcionar una cvstructura planifioada capaz
do organizar corrcctusicnte la cbsorcién y utilizacién cficaz del que hays
rocibido capecitacibn cspcecializada,
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IV. Puecsta cn précticn do lo estratugia
Bl Bty .80 5 3. e B Ml S D LS B s s B S ‘—“ -

‘_Cé 10, pucden coord:.mr los g_;n\,rnoJ 1o actividad de dlvcrson
pl::mflcd.dorw scctoriulos con airag a‘ponor un‘pr ctice la,

—mn.r

cstratogia pa.m ‘lu ‘muu ’cn‘.. Cu. 19\, maqulnanu agri volu una

y_cz tg.xc ha.‘y‘a. sido f omula.d«..?
24. Cualcsquicra que scan los cstratigias clegidas, scrd noncster instituir un érzano
cantralizado y dotarlo de recursos adecuados y de la autoridad suficicnte para llovar N
a cabo la tarci. Tendrd que incluir, por cjosplo, & repreeantantos de los ministerios
de agricultura, industric, planificaci6bn y hacicnda, y tenor le suficiconte catcgorfa
pars que soa posivlce la plena intoraccidén con estos .inisterios cn la formulacién do
polfticas. Trobajarfa on cstrecha cooporacién con scrvicios de oxportoe swu.inistrados
por cautros ao investigacién y desarrollo cetablecidos on ol pafs o oxtranjcros. Una
de lus wancras de hacor fronte a la claboracibn dc wna cstratogia coordinada consis-

tirfa on cstableccor un conité.

25. in alguos centros de pafscs on disarrolle 8¢ ha realizado una labor cxcolentc.

A los pafscs quo sc cncucntran on una fasc relativamentc tomprana del desarrollo de una
industria autéctona do ilagquinaria agrfcola les scorfa ventajoso cstablecer contactos con
organizacioics ¢ ostc tipo y con los gobisenos reepcctivos do e pafsos on desarrollo
que ya hayan adquirido considerable expcricncia on ¢l cstablecimiento y la aupliacién
dc lu produccibn autbctona.

V. Reconundaciones
BB S BB P LB S-S B Bl B

26. 8c invita a 1. Rounién de Consulta a consideraor cbio podria ocupraonderse lo formue
lacién dc une cstravogia oficaz do necanizacibn de 1. agricultura. BEn esto contexto
s8¢ sugicro que, si la Rounibn dc Consulta lo considora procecontc, s cstablogcs un

cquotlo grupe Ac travajo que reducte un wmandato a estes ofcctos.
Y STup qu

27. Si la Reunién do Consulte convionc cn ollo, la OWUDI cstd dispucsta a compilar un
infor:zo sovre los ostrategias forauladas y adoptadas por diversos palsces y a prescn-
tarlo o la sigui.nte Reunién de Consulta. .

23. La OWUDI twnabién ostd dispucsta a preparar, cn colaboraciéu con los organisios
coapetentos do las Nacionos Unidas, inforaacifn sowre los tipos do capacitacién dispo-

mibles on todo ol mun.o, quc guarden relucibn dirccta oon lag nccesidades do personal

dc nroduccién y rcparacibn y dc oporarios dc maguinaria.




C..PITULO II
T N9 2

aCifles son 1.8 instaliciones y servicios bisicos que 57 recviercn en los palses an

Gegarrollo pure. aplicar 1.s yolfticas de fauricacifn gue se cstablezean en_conformidad
con le cstrotesia?

~

«. Cudles son las instalacionce v los scrvicios e 80 rocuieren?

Las insinlaciones ; los scrvicios o&sicos rue se¢ habrdn Ce requerir on los pefses
en desarrollo dependerdin Je los yo cxistentes, dc las canicidedes mue se hayan construico
7 ¢c las que 8¢ desce construir :n conforaidad con las solfiticas y estrategine de fabri.-
cacibu oloptacas Jor caca pafs en .lesuwrrollo i1 el sector de la mequinaric agricolz,

toda la g2 de productos sc pucic dividir en custro categorias

1) Herramicntee, utensilios y cquipo agricola soncillos

ustos crticulos pucden considerarsc “sencillos: desde cl punto Jdo vista doel
disefio y 1.. teenologle cc fabricueibn, asf como ¢ 8u capleo. Mntro ellos : J
figuren herranientas ianvales tales coio azades, picos y azuclis, cquine de
tracceién auiaul tel coio arados de vertedera, cultivadoroe, plantadoras y
carros jecuciios, u8i colo tamwién cauiszo fijo, cono grancroe y silos Ce
wliacenaaiento . :

2) Lypinaria y equipo inter.elio

Los crtfculos incluiles cn esta catcgorfa son i (isciio relativaients uls
avuanzaco que los Gc lo cutegorfc 1 y requiercn wn nivel wde alto o tecnologia
de fabricacién. Intre cstos -~rticalos figuron

i) Sistc s comzletos e iaicenir cibn jsarc operacioncs agricolas on equeiia
escala, que puclen cstur Desc los on traccisdi cninal o en tractores do
Gisefio scncillo, de bajo costo y Hoca potuncic

ii) Arados motoriz:.os , notocosccaudoras y wototrilledoras pequefics .

iii) laquinaric Yy caquipo sara weoplar o tractorcs tradicionales (o caaciial
C mediana, iacludtns woands Go irricecion v oequi de protocciéa de las
oosechag . )
3) Sistemas ..otorizados trodicionales de accanizacién de la agricultura

“stos sicteincs sc Maswn en los treactores tradicionalcs que proporcionan fuerz..
de ~rrastrc, srincipclieate en lo gz Az los 30~70 H?., junto con cucrgic
Lidréiulica o iwclnice couplenentarie oore el funcionamiento Cc los sistomae
auxiliares. Estc conjunto constituyc la basc 7o un sistcie dc¢ mcoanizacién
coipioto capaz e realizar toda 1. gaaa de opcracionos de rutinc necesarics
sere le procuccidn lc granos y la crin do ganado en cstableeinicntos agricolas
Go ediane o gran cacala  Sc reguicre w alio grado de alelanto técnico para
la fabricacién dc este tido e equipo.




4) yoguinariz y, cquipo egrfcels ospecializado
Ln oete catogorfe sc incligron piczas do: cquipo quo rog.icren tcenologfa de
fabricocibn similar a la Ao los artfculos incluifos cn la categorfa 3, pero
que cuotdn ciseilados para unc gamad  ucho a8s limitade de aplicaciones agricolas.
Coinprence cosecldor.s coabinadas, y cosechadoras especiales para tubérculos,
pionsos, =lgodbn, frutus u otros culiives comcrciales. Abarca también
tructores o gran potenzia (90-200 L.P.) para opcraciones agricolas muy ospe-
cializados en extonsioncs de terrenc nuy srandes. En csta categorfa figuran
twinibn une waplia cane de piczes de cquipo ospociules para manutoncién inocd-
nieca, incluido cquipo para wli.cenuniento a grancl, sistonas de ocondiciona-
micnto y transporto (e gruanos, cquipo do elevacibn, carge y descarga, equipo
rclacionado con lo produccién animel, y una waplia gasa de mquinas de drenajo
¥y construccién.
30. I 108 cacxes 3 a), B), c) y 4), 8¢ dan cjeaplos de perfiles de produccién manuface
turora on lus catogorfas moncionadas supra, y en cl ancxo 3 ¢) 8¢ dan ojomplos de las
instalaocionos y los servicios visicos roqueridos. Abarcan tode la gaua de actividades
do fabricecibn, dosde horramicntas wanuales pequeiias haste sistamce de mecanizaoién

vaszdos en tractoros dc bajo costo de 16 H.P. y tractores tradicionales dc 35 H.P.

Los_factoroe t8onicos, econdaicos y sociales

31, Cualquiera soa la catogorfa gue se ost8 considcrando, sc dobo prestar atencibn a

los siguicntes factoros:
B grodo de coaploejidad dol producto
Este factor detcrminard los 1faites del grado de disporsién o concentracién de la
produccién y la wcdide do la intogracién horizontal o vertical on la vinoulacién
eatro los sorvicios e instalacionas de proéuccidén nccosarios. Por cjaiplo, la
fabrioacién do lLerramiontas manualos sencillae, tales ocono azadas y azuelas,
roquierc B6lo cporacionus do forja sencillas y trataiento téraico clenontal.
Por consiguicnte, so pucde realizur on volumoen relativamente grande utilizando
instalacionos de produccién contralizedas o, por cl contrerio, le produccién pucde
ostar auy disporss y rcalizorsc en pequeiia escala a nivel de aldea o grupos do
21dea, dondc cada planta d¢ producoién abastocc una zona o distritos poquoilos,
In pafsos con cxcedontos sustanoialos de ino du obra rural y oportunidades de
ampleo industrial extromadancntc limitaCas, las vontajas quo ofreoe la dispersién
de la produccién, on cl scatido de que permitc difundir nucvas aptitudos, puoden
superar o los olevados costos do capital involucrados on la instalacién de varias
plantes dc produccién. £l grado do complejidad del producto y de los prooesos do
producoién roqueridos sc deben considesar cuidadosamontc on rclacidn con el

personal cali.icado, la expcriencia y los recursos financieros disponibles en el




pafs, y con el nivel de la duuainda corriente y proyocctada dol producto on coipa=-
racién con otras variantcs mde soncillas quc podrian scr casi igualacnte oficaces

on las condiciones locelces.
32. Los tipos du mntorias primas qus, 8o roguioro

uste fuctor sc deob. consicerar on rulaéién con los :natorialos disponibles en ol
pads o que sc pucden duportar con facilidad. Sionpre que sou posiblo, so dcbu hacer
capocicl hincapié on cl comnluo d¢ los aatwricles wéds scacillos disponibles. Los acores
suaves ofrecan auchas ventojas rcspecto de 1los actividades do fubricacibn, yo que seo
los puodc trabajar con relativa facilidad, son duraderos y sc los pucdu soldar. Se
dcbon cspecificar acceros de mejor calidad pora la produccibu do partces cxpucstas, por
ojamplo, a desgaste y toaporaturas clovadas. Lo cleccibn do los accros y otros wmato-
rialus dopondord del nivel téenico que hoyan alcanzado los oporurios de los tallercs
avclnicos.

33. E nivel nccosaric de control do calidad
e BB e M B Al A il B a Bt T BB Db b Ll & BBt B SN

En todo nuevo proyccto dc aanufactura industrial, es proboble que la oalidacd del
producto so vea afeotuda durante los perfiodos de pussta en arche y do produccidén
inicial. Sin awbarzo, en lo capaciticién dcl personal antes de la contratacibn oxiste
siomprc wn clononto importante de "aprendizaje en ol trebajo'. Cuando toda la plantilla
dc oporarios es nucvea, ostc proceso hobrfd dc tomer tiompo y paulatinamentc sc ird
ovscrvaiado un mcjoramiento constante dc la calidad dol producto. Esto pucdo dar lugar
a quc ol aorcado ofrozca bastontc resistoncia al producte, sobre todo cuando la fabri-
nacibn nacional sc instituyc a los fincs de la sustitucién de las importaciones. En
tales casos, el Gobicrno deberd aplicar medidas adecundas cCe protcccibn do 1.8
"industriss ineipientous® o fin dc podur roalizar los Yeneficios a largo plazo do una
industria nccional viavle.

34+ El yolumen do produccifn

Dstc factor ost& doteoraiinado por la dwmaanda decl mercade local, Y a su vez doter-
mina cl costo unitario de le produccién a largo plaze. In la fabrioacién do herra-
identas yuwensilios manuales y de traccién aniual sencillos, las neccsidades de
rooursos son rclativaiiento bajas y o8 poco probable que le viabilidad de la produccién
o lurgo plazo csté dotorminada fnicamentc por los costos unitarios de produccién. En
la fabricacibn do equipo més couplejec,; sin ambargo, la viabilidad a largo plazo sc ve
fundaaonteliznte afoctada por los costos dc la produceién nacional en comparacién oon cl

oosto de los productos importados competitivos. Por consiguiontc, os fundamontal
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valuar corrcctanentc ol nivel de la domanda del mercade antos de adoptar la docisidn
¢c invertir on la fabdricacién nacioncl. I algunos pofses donde se dispone 4o reoursos
financiuros cdecuados, los ventajos sociales de lu fabricaciéa naoional puoedon, sin

aiucrgo, quitar validez o todos las otra consideraciones.

I . tlancropyve. 3 A @ b 120490y, 3 1pe gy il
30« Vinculacionos ‘regregivisi y "proprosivesi!
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Jstas vinculaciones representon las intorrelacionos nocosarias y potoncizles oon
industrias auxiliarcs y do apoyo. £1 oxaaion dol caapo para talos vinculeoionos, on
rolacibn con 1 fabricacién do curlquicr producto nucvo, deie formar parto de la

ovaluceiin inicial do 1. ovoluecidn previste pars ol desarrollo ao 1. coonoiafa local.
36. HNecosicados en umateria do cperarics calificados
Bt Bl 2 B OBl DD S H P L S BB - LBl b i BB Bkl s

Las divorsas cotogorfas co opurarios califioados que so requerirdn para las
sotividecos de fabricacién deben sor considerades cuidadosamonte on relacién con lo
fuorza do travajo cxistento on ol pafe. Se pucde incluir wn ciorto grudo de capacita-
oién en lac propius cctividedes de produccién, de iodo que un proysoto quo podria ser
viavlc on funcifn dc todos los tros factorcs no tuviera quo ser necesariamentc rcoha-
zodo por fuolto do aptitudes téonicas localos. Por otra parte, si so prové una oxpan-
gibi o wds largo plazo de la nucva industria, se puodon iniciar programas nuovoes do
capacitacién o fin do awa.ntar ol nfhiero du oporarios con las aptitudos bdsicas

noecesarias,

31+ orcado

Por razonocs o.vias, ol tamafio dol merc.do rogional existuntc o futuro para ol
producto propucsto es oxtrumadaacnte importantc on la planificacién o orcacién de nuevas
instalacioncs. . cete respecto; os du fundamentcl importoncic oontar con instalaciones

de sorvicio y rcparacién.

38. Nocesidadces financioro
LI J e T R R R Y e N

R

Lo wagnitud do las nocceid:des financicras de wn programa de fabricuoiédn so doben
considerar cuidadosamentc on rolacién con los bencfioios econéinicos y soolalos que &c il
puoden osporar del progrema. Por consiguionte, en la ctapa ¢o la planificaoién os noco=
sario oonsidorar no s6lo los costos d= -oapital y dc opuraciones dc la planta, 8ino

toabifn 1as uecasidados en natoria de créditos para los agricultores y dc servioios

do oxtonsibn, do capacitacién y do otro tipo.
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HL scampo para nucvos adglantos an ol discflo teciolbgioo
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39. El ommpo para <l desarrolle y la adaptacibén on matcria do disclic, o fin do satis-
freer las nocesidedos loceles, o8 wuy axplio respecte do las cuctro catogorfas. Por
cje.:plo, algunos pafecs en dosarrollc cstin oroducicnde ahora, win cantidadces iapor-
tantcs, tros auovos tipos de tractorcs do cuatro rucdas, pequotios y de bojo costo, con
aistones do accosorios capaces de llovar a cobo todas las tureas principalos rclacio=
nedas con la .produccibn y menutencién do gronos cn establecimicntos agricnlas poqueiios.
Sc¢ han heoho progrosoes siailaros on ¢l disciio y la produccién de squipo de transplantc
y cosccha do arroz, y so provén nucves adclintos an la mccanizacién dc lo rocoloccién
dcl algodéu.

40. For coasigui.nto, oxiste la nccosidad de wna accién concertade o los nivoles
nacional e intornacional para inicicr una labor sistomébtica en matoric de desarrollo de

disofios on ceta cafoera y pare difundir los filtinos adolantos cn watoria do disoiio.
Vontaias pars otros industrips, anufacturcros

41. La waluaci8n cstratégice, por parte du los palsos on dosarrollo, deberd oonoentrar
la otoncién on plantcs de produccibn do unu gene de tameiios quo vaya dosdo la horrerie
faadiliar rurel -asta f4bricas de productos incluidos en lascategorias 3 y 4. Do osta
forma, Bo cetadlocerdn capaocidadces de produccién que podrén sor utilizadas po® una
vari.dad do sectoros industrialos (fundiciones, forjas, plantas do tretaniento

t8rmico, cte.).

ecomoendacionos,

sy 8. B

42. Se invita o 1le Reunién de Consulta a que hog. obsorvaoionos y proste asosoramiento
respocto do lo siguionto:

a) L medida on quo las instalaciones y los survicios bésicos osbozados on
los paArrafos precodontus y on lo8 encxos son lo bastante amplios y prdcticos
pare que puodan ser considerados por los pafsce on deaarrollo a les fines do
lo promocién de la industria de la maquinaria agricolaj

b) La forma en quo la ONUDI podrfa prostar asistoncia o los pafscs con dusarrollo
quo dosocn establecer contactos, rogpecto do proyoctos concrotos, oon catable=~
oimicntos poqueiios y iedianos vepccializados on ol gurinistro de equipo dc las
categerfas 2 y 3, yo soan do palscs deearrollados o do pafsos en dosarrolloj

¢) la forma cn quo la ONUJI podria prostar asistoncia a los pafscs on dosarrollo
interosedos on la produccién de oquipo dc las catogorfas 3 y 4, por ojeaplo,
en sus nogoolaciones con omprosas que yo ost4ri producicndo dicho oquipo.




CAPITULO III
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Se  pLuclos son 1os porspectivos
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or 1o, cooperacidn interaceional?

..

S

A% Dubido - lo limitado de los mercados iatarnos, y tambidn o lo falto do moconisnos

de coopuracidn rogional plonomonte desarrollcdos y oficacces, 38 prodablo quo 1o

meyorin do loe pafscs on deserrollo tungon que continuar por al-in tiompo importande

tr:ctores y m.quin-ri. motorizoda curiliar. Siu umbargo, la apliceeién temprana de

polfticas do importocidn racionclizadus facilitarfa ol cprovochamionto, en unc atapa

posterior, dcl potoncizl do 1 manufacturs nacional. Por consiguionta, os fundansntal

que los pafess on des.rrollo qus deban continuor importondo 3sta tipo de squipo

(tmctorus y maquinaria motorizada cuciliar, oquipo espociilizodo, atc.) inicion

ccudrdos do importacidn o largo pluze, mutuznente bonuficiosos, con fabricantos !

intoraccionclas,

44 &n 1 c.s0 de los pafscs on desirrollo gquc todavis no hon iniciodo programes do
f.hricacidn nocionsl, poro que tionca poteacial puara olle dobido o 1o gxistunecin do
wna demandi: rozonahls, sc¢ nocosiif un cefucrzo cooperativo dntry los Gobiornos de los
pafscs on desarrolln y los fabricantes inturuicionalus rospocto do 1. formulaeidn, ol
dasarrollo y 1o aplicaciéa do progrumcs do fohricacidn nocionclos mediante acucrdos

d¢ liconcine sensatos.,

45, dn 2l cumso do lywios pofsos on desarrollo que yu han iniciodo programas do fabri-
cacién nacional, se rocuiore 1o iniciceién 43 conversacionss con ol colaborador y la
implantnein do un program: de cccién sobro cnpliceién do le produccién y deo 1o gt

de productos, introduccién do un moyor contonido naciondl, Jte., de uodo quo, adomés ™
dc 1o integracién verticnl, ss logre on ol perfodo s corto posidls unt tmplic into=
groeibn uorizontel,

B, jCufilcs son los principios Bésicos do los tirdglos do inportacién?

A . 6L e ol o

45, EBn 1~ actualided, 1. .aayorfs de los pafsoe on desarrollo ostén satisfaciondo und
groa porto de sus nocosidades meditate 1 importccién do tractorss y moaquinaric
complatos.




47 81 primer pago pory dustrrolisr wie copocidad nocionel Go montojo/produceién cs
recionnlizor 128 polftices do importacién sobre we: Mags = modiono plazo. Lsto tipo
ds programe pusde iniciarsc 3élo si ol pois en desarrollo intoersscdo titna plono cono=
cimiznto de & s nocosididos v du lag zesecisicncionue dv los preductes.  Adomés, s
considare. conveniciate Gue, antas de wdopttr une decisidn findl sobre acusrdos do
importacién, los pefsue on duserrolle irie uecdos prostes plomt ciomciér a los posibi-
lidedos y las oxporisncias do diforcites copartfcipos 2otroajeros y sélo daspuds do

vilo sv ocupen on los presios v 4 log crreglos o Lrgo nlazo.

4S5, W importonto seiuliar que vode lo gue se incluy on o) arcaglo habrd do costar
dinero, y& ®ea come p.rt. 4ol procic uniisrin o coimo costo adiciontl. Adomés, rospucto
Go contr-tos de imporiceién o iwdicno plazo (2=5 ofios) o o largo plozo (4=3 aiics), 98
fundamontzl quo los pafses on descrrollo osignen los rucursos financicros nacionclos

¥y oxtranjoros necesdrios para gorantizor ol perfodo wie larzo posibl. do utilizocidn
dal oquipe importedo. n los contr..tog do usc tipo so dedoa tenor on cumts los

siguionios foctores hisicos:

1) Prucio da 1 waidod Msicr y smcite cnusl do) procio: 8o debo logrer

un ciorio ;rado du ohligneidn on fire »780d8 en ol volumon y on ol

fndicu do costos do la produccidén indusirinl (on o1 pafs do fabricacién),
¢ on 2lmin otre factor.

on ol ncuordo B¢ puciu incluir ol dorecho du los poisss on desarrollo o
obtonor 43 otrcs fuantoes conponuantis sulucciondos, (por zj.mplo, cubiartae,
haverfas, ruudcs, faros ¢oliatoros, JtCa)y y do sor posiulo ol dorocho du
propiadtc sonre 21Tuncs crtfeulos.  Cabe gofislar que ol descucnto otorgcdo
por los Tonrricimios de los tric cres dobe ser supd lor ol costo do
adquisicidi.

i) Dorocho, do los impertadorsg s oliboasr, piszis de xocs bio d otros fucutogs

mimnas: el chaelecliiento ue pleriy de CCri 10 COTTECtes en cartidades sufle
cientes es de gran laportuucia. Con frecuencia, el ewportador del tractor
incluye piezae de¢ recanipic innecegiricg en grodes cantidades, o proporciona
piezas ds figocunda aeno’,  Se deobe cuaniner cuidadosamente 2l cosfo meyor
debido al "eavese original’ y lo cscalacidn de los vrecios (cutndo aumenta la
demanda), En cetoe contertc, los palses en desarrollo debeun esiar en condi-
ciones de estimar sus neccsididas de piezas de rrcaabio. Uno de los métodos
para realizar esta estimacién pucde ser el snAlinsis de las piezas de recamvio
requeridas en virtud del “factor de la frecuencia del reemplazo?, que se hasa
en la frecueuncia con que ss dehbe rcenplazar un componente durante la vida
dtil del tractor, utengilio o miquina. Esto también da una indicacién de las
necesidades de piezas de recambic y e las poeivilidades de fabricacién
nacional, que se deben extainer juato con el copartfcipe e:tranjero.

ili) Anogtecimiento de riezes du racamvio v cupucitacién en meautencidn de las
SR A Aol it A AT T I e T I AN PR b R AP PRPIPNS T4\ R vir SR - QW O8GRIt B b Mol S e

iv) Orgnizacién central de piszes de recannio, incluido el control da
- " .-‘-.-.‘.-0~. D kiR SR RS IR Y 2 “M-‘&‘M.—A.-‘-‘ L2 allbon i o -
e:istencias: en el zcuerdo se deben incorporar cldusulas relativas o la
oficine central de edquisicién y manutencién de piezas de recanMio y & la
distribucidn,
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v) Los Qocum..ios “&sicos su nebon roduct.r on log idiomes localus.

vi) Gersatfs so ddhs llugir »oun dcusrdo sotre 1o durceidn dol chastocimicnto
de piirte co roch io, los g.rvicios posvani y lo forme do solucionar las
controversing sobre 1.8 qrotfnc

A.e 8B pucdal mugoeiar centratos suploasatorios, o Fin do incluir lo siguiontos

D.) Capucitecidn do \..“;ricultorcs/'upar:;r'Los duv g inaric

) Copreit-cidn du mcefnicos 1o rogoracidn vy mantenisionto

) Red de spetos ncronclos:  cousrcinlizneidn y sorvicios posvenins

@) Dapsito cunirzl do piczie 22 rac abic ¥y cupneitacidn on control do oxiftuncins
) Rodus d> =lluris de rop.racidn ¥ mostentalento rurales, subzonclus y contral,

e Aluflas son log principior LAsicos G- S bt 4 considorir on los arrgdos

LI WA A WA o) CoR MBS AR S LS L BD DA S KRS )

4 Lodrieneisy, nactonel?

r T

%0. Ma principio, los progromis ds fabric .cidn noeionzl pucden dividirse 2 cuatro

c.togorfas: o) operacion.s de mout-ijur Y1000 de contenide nacional; b) Paso I do

f~ricacidn necion.. . 200=10.: d: contunido nicional; c¢) Fase IT do fobricacidn

neeioanls 50%=80, 0 de contenico nacion 1; vy d) fose IITI do ©obricacidn nocionsl;

nf%s de 60 de contonicdo nacioncl., Dadido b leng Limi ticioncs iwpuustse por foctorss

tolog cowo finmeiccidu inturns y oxtori., meno de obrs tdcaicu, oxpuriencic o. mstoric

do fobricacidn, infrocstruciurs, norecdos limitodos y crocimi:nto leato de 1o demende,

loacyorf: du loe pufses on dusirrolle quizd tuvieran qu. inic. :r progromes do fobrie

coeidn modestos, coa un porcontaje runliste ds eontenido nacionel.

21 Los orreglos do fobricoceidn son cucstic oo complojoe. Lo pafsoe on desarrollo

tondrin que prostor plens otencidn o los giguicntes vlomontos, indopundiontuments do

1o fise da fabricoecidn do quoe sc trato,

52. & los ccuordos sigulont:s, s. cdohun cnolizor cuidadoscmonto los ulomontoe crfticos

de 1o tromsforancle ds toerologl.o:

53, a) Acucrdos do funducidn. So roquiorce un 2studio cuididoso, priacipalmente do
los siguicnicc ospuctos: watructura del copital gocinl, composicién do 1
Juata dv Diroctoros, durucho de voto, ducisionss un matoric do polfticas, y

peder de voto,

54s b) Arroglos do licuncing y asistoncio ifenicc. Loe Gobiornos do los pafses on

dosnrrollo doben vizainar lo siguiznte;

i) Honorarios del liconciant. por concipto 43 pusst. on acrchsg




57.

58.

394

D.
61,
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i1) Prooodimiontos para ovaluor los procios do unidodes complotamontc dasmontadas
¥ &2 valor d¢ roposicidén, ds modo ¢ & ol prucio ds un conjunto totalmento
dommontado no ciccdo €1 precio do une unidad oquivali.io totclmenta
oonstruida;

iii Gerentizer que los prucios incluynn un mcrgsn adocundo pora gastos de monto-
uy S 1
niaionto y gorentias, como on ol cceo do los tractorus complotamento
conetruidos.

iv) Disposiciones parc desarrollar la subcontratacién nacional da artfculos ospo-
officos dospuds d. un porfodo couvenido.,

c) Acuordos dgo asistoncis on materic do gostién., So dobe considorar ol nombrie

micnto dol controtists y dol porsonal tSenico para la puaste on marcha.

d) Arroglo dc ohastocimivnto. So dobe prostor particular atoncién a los

s

cléusulns rostrictivas y sus ospecilicacionos.

o) Arroglos do marchs do fébrica, So debon coneidorar la duracién y los tipos

do los pugos qu- s2 han do roalizor,

f) Arrozlos sobrs asistoncic operacional. So deyon considerar 1o duracién, los
honorarios y 1o capacitacidn do contrapartos.

g) Arroglos continucdos do transforoncic de tocnologfa. Son importantes 1a

e st .

duracién y loe tipos du los servicios q:.¢ so hon do proporoionar on relacién

con los honorarios solicitados.

h) Arroglos sobro dosarrollo d. infrasstructura. So dobo prostar atonoidén a la
capceitacidn de operarios ds troctoros, el mantonimionto Mon sl estableoimionto

foolah, 1°s redes de roparwién ; mantonimionto, y las instclacionos y
agr ' '

4 o

sarvicios loccles da eapocitacién,

Jqué owigtoncic podrfa proporcioncrss?

La ONUDI, en cooporacié.. con otiras orgonizocionos intarasadas do las Nacionos

Unidcs, estéd dispucste o proporcioncr neistoncia on las siguiontos esfores, a potioién

do los pafsos on dosorrollo:

o) Realizocién do cstudios do praviabilidad/viabilidad;

b) Rocalizacién do caflisis dotallados do los diferontos posibilidados para
satisfocer las nocosidados looalos}

o) Formulacién de arroglos de importocién o modicno/lergo plazo, qua provenn
@l montoje on ol pafs, asf como ~cucrdos sobro fabrioacién nacionals

d) Suministro, ol uquipo dosignado por ol Gobiarno para ol proyscto, do sarvioios
do oasesorcmionto on cuonto © las nogooi:.cionce y los arroglos; ¥y

o) Asistoncic o los pnisos on dosarrollo on 1o iniciceién, aplicacién y evoluacién
del proycoto.

e -4
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5z, AMduenSs, y o peticibn do agrupnciocnes regionclis y psubrogionales, 1o ONUDI ostu

dispuvsta o preostor cseisioncic on 1o promocida de lo eooporacidn regionl edianto
L. yrealizacidn de ostudios 4o vizbilid:d regioncles, y cudlisis do posibilidodes do
r.cionclizacién de procuctos, procduccidn vy .ancomunided do me ccdos, Siempre quo
fuvr posivle, loe servicios de asasoriaienio 8. presterion o los poises que los
solicituason respecio do 1o aosgocineidn y 1. gustida de proyv.ctos.

i e - [APREOT. | : .
Te Conclusioncs 7, recoanincioncs

62s Sobre 1w base do un anflipis dot:lludo hecho por 12 Seeratorfa rospacto de 1o
crroglos internacionclss pora 1o importocida, y ol moataje y lo fodricocidn naciontls.
do acquinoric oprfcols, los participonteos un 1o Reunidn Proporctoric Global sugiric:o
< ' I
qus 1o ONUDI pruparasc lo sicuicute pors 1o préxime Zounidn de Consulic:
) TMedolos du contrztos relatives o polftices de importccién, licencias porc
[~Sricocidn nociontl y omprescs initios;

b) Un =2nflieis do 1 uxporisnci: de olgunos paiscs cn descrrollo (Argulic,
argontina v 1o India) on motorin do fodricicién de troctores hajo licauciv.
Sobru la hesc de oste anllisis, 1. ONUDI dobic desarroll.r un progremo
modalo du fobricacidn que sirvier: de guic o otros p-fs.s on desarrollo y
oharcess inicictives gubornomentnales, incontivos o intogracién horizontal,

c) Un cstudio du 1ns superisncie s.tisfoctoring do pafscs on deearrollo on

cuonto o 1o comercinlizoeidn oficoz do troctoros, arados motorizados, meir ~o=

Yombie y otros articulos do tocnoloaf~ similar y de bojo costo desarroll +\ ..

on ul pafs.
6}s 8¢ invita o lo Reunidn do Consulic a que 1ogt suy:s loe iros recomendacionco

v

indicodos precadortimente. 8i 1. Rounidn <5 Consulic 2stl de ~eucrdo, sC propoinz 2.
ostwlucimivinio, durcnte las consultos, <o un grupo de trobijo ruspecto dul inoiso n)
o fin do qus indique o 1o scerctoric do 1o ONUDI ¢i los principios bd&sicos propuostn:
poro los contratos medelo son suficiuntuaente oaiplios, do wmodo que 1: Sceretaris
puadc contimuar con 1o preparccién do dichos modclos de contrato pard su prosentoci”

o uno Sogundc Reunidn du Consulto,

65. Por dltimo, e invit> o 1~ Rounidén ds Consulta o quo npoye 1o convocteidn de o

rounién de promocién dec 1oe invorsioncs on ¢l soctor de 1r moquinaris agrfeola pora

cyudar ¢ los pafsos on dosarrollo o obtonor fipapoincidn por> sus proysctos.
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ANNEX 1 - Pepcent distriution of holdings bv sire of $otel arcg{ 197¢ . 1960, 19% (Cont'4)

Tears Total No. Koldingo Under Y ha 2 ha 5 ha ' 1C ha 20 ba % M 100 ha 200 b 500 ha 1000-3
and

holdings without 1 ha and and and and and and and and and
land under ? under 5 under 10 under 2C under S0 under 100 under 200 under SCO under 1000 ove
RTH_AND
A 910 100.0 2.6 8.6 8.8 9.9 6.8 7.5  14.0 12.1 9.8 6.4 1.4 1.1
1960  100.0 134 &1 10.9 1.5 9.5 1.9 16.2 10.4 5.0 1.4 1.9
19%  100.0 0ee 9.2 11,9 9.6 11,6 2. 16.4 8.5 kN 1.5 0.3
Canada 1971 100.0 0.8 1.y 2.7 3.0 4.1 16.4 22.1 2.9 7.9 -
1961 100.0 0.8 1.2 1.9 2.} 4.4 2. 23.5% 25.2 13.5% 2.7 0.8
1951 100.C 0.3 e, Some 3L 5.6 25. 26.5 20.5 1.7 1.9
) Costu Rica  197Y  100.0 6.1 17.1 9.8 159 1%.0 1.0 13.6 1.3 3.1 .5 0.6 0.4
: 1963  100.0 6.2 0.8 2.6 15.4 13.8 8.8 9.2 3.1 1.2 0.6 0.3
- 195  100.0 4.6 M 9emee  16.3 14.0 18.6 1.0 a3 1.6 . 0.3 0.2
Daminioen
Reputlic 1971 100.0 2.1 20,0 24.9 ".1 5.6 3.9 1.3 0.7 0.3 0.1
1966 100.0 4%2 21.)  19.1 6.1 3.8 2.2 0.7 0.2 0.1
: 195  100.0 33,0 a2 S 12.0 6.2 3.6 1.1 0.4 0.2 0.1 0.t
‘ B Salvador 971 100.0 14.8 9.8 8.6 118 8.0 2.8 2.2 0.6 0.) 6.2 - 0.1
1961 100.0 4.} 214 16.% 6.2 4.0 2.1 0.9 o.z 0.3 0.1
; 195  100.0 40,2 womcfl,lewee 8.0 8.2 4.0 1.1 0. 0.4 0.1 0.1
1
| ovasniouped/ :g;'g/ 100.0 ... 391 304 260 4.4 . - - - - - -
Baiti 1971 100.0 8.7 2.0 4.4 3.1 0.6 0.2 - - - - .
Sonduras 1974 100.0 see '1-5 20.0 2‘-1 1‘-‘ 9.7 1.’ 2.1 1.0 00, 0.2 0.1
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1961 100.0 45.9 2%.2 8.9 6.3 1.9 1.3 0.2 0.1 o.? 0.1
9%  100.0 19.1 ~eaf) Beuem 11,8 44 1.5 0.4 0.3 0.7 oes C - |
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1960  100.0 ’30.1 12,4 2?.3 6.9 1. 7.3 4.3 3.1 3,: 11 1.9 |
195%  100.0 / 3.0 e b 6.5 5.1 6.6 3.2 2.1 1.7 0.8 1.4
Panass 911 1060 8.7/ 714 e 165 122 2.2 1.2 s.2 1.7 0.9 0.2
1960  10C.0 %3 1LT  27.4 18,9 15.8 12.6 4.2 2.1 vee - -
1950  100.0 N 19.7 “.) 9.6 2. 1.0 0.4 0.1 0.1
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L Umited ‘
‘ Btatas 1969  100.0 2.6 1.4 3.3 .8 10.1 23.2 3.2 16.‘ 9.2 &6 1.7
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-
Yirgin
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[~ 1 100,0 ol 9.2 J2, 30, 19.4 6.0 2.9 YY) - - -
:go 100.0 %a‘ ‘—‘Jc“z 2’.? '3-' ‘:T 'o" 10. 2.2 ". ,.‘. :
Sagey 1972 1000 3.2 09 08 0c  aoe  ees. O 08 06 3.4 PG
' '% 100,0 te) —fBdee 23,8 1244 69 e 0:0 L ] - - !
t 100,0 l.‘ ‘0' 11.1 ',u’ 13.‘ "-‘ ..' O. X - -
e , t 100,00 2,7 4.9 13,2 18,0 15,0 13,0 T3 1T &3 48 1t
M '*'U 100,0 0.2 05 N2 5.2 170 ®.7 14.2 YY) - - -
1950 100,0 0.2 - GeJe= 15,0 3.9 9.6 57 0.7 (1Y) - -
100,0 12,8 19,2 4.9 19.2 32 [ X T - - - -
it v m 100.0 1.0 22,0 4.9 ".5 5% 1. l:l - - -’ -
Sotberiinge ' 100,0 0.5 09 4.4 133 M IO 67 24 - -
1 ” 100,90 ’a; 2.) 6.3 '30' 31.0 ”O' ,c. ’:. ::: - -
. 1950 100,0 0,9 ~—tt,3~= 20,1 9.4 0.4 9.3 2.4 von - -
T 1969 1000 1.3 45 20,0 352 39,3 86 19 e = - -
v, 199 100,0 1.6 6.6 33.4 32,9 164 7.9 1.7 %3 Y] - -
’y 1949 100.0 1.6 —)eT— 3.4 19,6 9.9 1.9 0l oo - -
"I- 1 100.0 1., [ %4 ’,t. ”u, ”06 ’o‘ O o - - -
| 0 1000 V3 08 M6 s D 48 of b e er g
i Portugnl 1960 100.0 2.9 4.2 10.8 9.6 11,6 10,1 6,0 %7 .2 (X ) N
Sveban 'y w 1971 100.,0 0.9 2.1 13,2 206 205 22.4 9.7 1.0 (X1 - -
e 1961 00,0 "o .9 8.4 18,0 3‘., 26.6 10,7 11,.) 1Y - -
m‘ 1&.0 !aﬁ —-’..o— 21.! 1 01 "01 ‘0" ‘a! (Y1} - -
Sultoeriand w 1969 100.,0 1ot 1.6 62 199 416 M) 36 0.9 [ ¥ e ' =
M ' 1”.0 see 0-' °I. 106 4.0 ' l‘ '.ﬁ '... "o. O‘ ‘ 01
Thited 1& 100.0 [ 3] 0.3 143 2 S.6 13.8 1 17,4 12.0 ] ';0, |
. ‘m 100.0 0.1 — 'c‘- 'c’ ,o‘ '1.‘ “', 1 J 1’.. [TY) -

Neionis L 3 IR Bt BT R < B B <

'”‘ 100.0 ’o' "")o'— ”o’ ',o' .-0 “01 (X 1] -
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A 2 Percens distriutiog of area ef holdinzs by eive of total area —‘ﬂ 1970,1960, 1450 {cont ‘d)

e

Total Lesn 1ha Zha S fha 1Dha 2048 50 ha 100 ha 200 ha 500 ha 1000 1 ‘

Year area then me and and and and and and and and and
1 Ba  under under unuer under undsr umder uadar under under ove: *
‘ 10 20 oy 100 200 200 1000
OSEARTA 1970 100.0 ... B X ] 0.} 0.7 1.3 3.5 4.1 90,
1960 100.0 0.1 0.4 0.8 1.4 3.8 4.2 8. .
19%0 100.0 0.1 0.5 0.9 1.1 4.4 4.8 81.6
Mmerican Samoa 1969 100.0 10.0 20.0 25.0 12.% 15.0 117.% - - - -
1960 100,0 7.4 18.5 37.1  18.% 7.4 3.7 1.4 . - - -
1950 1000 1.9  —=3.0--- 18.5 18.5  18.% - 5.6 con - - {
Muntralin 1970/71  100.0 ... ere wee  ate  aes 0.2 0.5 1.0 30 39 9.4 |
9959/60 100.0 ... aee  ee see O 0.2 08 1.1 33 39 908 |
1950 1000 oo e e aes O 03 o7 13 A 44 M |
| ny 1966/69 100.0 1.2 2.1 9.8 1.6 19.6  45.7 ... - . - -
] Ousn 1969 100.0 0.9 2.6 8.9 ALY 4.4 89 10.8 - ' e -
: 1960 100,0 0.7 3.0 4.9 6.7 7.5 14.9 2.2 see - - -
1950 100.0 1.0 -Gl 9.9 19.8 19.8 29.7 - - .
#ev Bealamd 1972 100.0 ... vee eer 0.1 0.3 2.1 5.3 9.4 1.3 18 530
19%9/60  100.0 n.2 0.5 3.7 1.0 11.0 17.1 1.0 48
9% 100.0 ... = 02— 0.2 0.% 4.0 6.8 10.1 6.4 1.9 499
Pacific Islamds (Truet 1969 100.0 0.3 2.5 12.4 12.% 10.1 14.9 §1.3 eae - » . -
Territory)
1/ Unieas otherwiss specified in footnotes.
Classifnication by land urder tesmporary crops.
Claasificativon by land under crone, .
/ Classificaticn by land urser eericultural area. H
Classification by lani under crops for ‘raditional secter and by total ares for sedern sector. S
Dats for 197C sxclude 13 377 holdings of sise not reported.
Clsssification by crooland. . . .
B/ cClasification by cultivate lanc (land under crone amd cultivated pastures) for 1570 cemeus and Wy total ares for
! 1960 and 1950 censuses.
3/ Classification by productive land (sgricultural land and wood snd faresd land) for 1970 census and y totsl ares for
L 1960 and 1950 censuses.
%/ Clessi fication by land under agricultural ares for 197C censue and by total-ares for 1950 cenwus.
<‘_'/ Claseification by land under agricuitural area for 1970 an? 1960 censuses and by toisl ares for 195C cenmas.
_j Tata for 1970 relate to orivata sactor cily . ,
*}/ Cleseifroation by armble land. N
Data >n area f°r 161 relate to arsble land snly.
} Clessification by productive land (asricultural land and wood snd fovrest land;.
in Festures of changes in p-me major agricultural structurel shavasteristicg, 1950=1370
stistics Divisy-n, FAC, Rome, Acr:l 197,
et i
»
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A 3(a)

A_PROPILE OF 'SDNPLY AGRICULYI®1l WOOLS, IMPLEXENTS AYD FQUIPHENT' A%

BURAL FIMILY YORYR/CALTASHIP PRODUCTICY IEVEL

Proguet loseription

Band Tools — selected products e.g. spade, hos, fork, sickle (Nete: eeuld
b0 expanded %0 aninul drawn imploments)

Markes ‘spoct
1. Ussrst S8aall furmers holding less than 2 heotars or fer garden
work.
R Nojhod of salen; Can de mold directly to the farmers er through
- wholesale distributor.
3. Markot potentinl: Home - for local murkets within the eounivy
Export - very limited. :
&  Pepiromont of Feanibility wtudy: may not be ncoemsary. |
S  REpert Aspistonce: May de required if modern moohinery is uesd.
Bxpert advice on heat treatnent can impreve
on product guality.
6.  Jeit venture: Not recommended.
V. linkage with other indusirys Voodworking imdustries or lecsl
sarpenters.
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page 2
DETG LG O THE KALPATRIRING PROFTLE
s e Product
L Manufacture of spadae, hoe, fork, 3ickle
‘ 2, Product specification (selented four product mia)
Product Specification
8pade Blade and shank sinso- overall length 20,
blade size - 8" x 6" weisht ~ 1.5 kg.
Hoe (tined) May.imum 1on§tn of tine - 10", width - 6", tina
| diamoter - 4" weight 1 kg.
FPork Weeding fork ~ 3 prongs, length 14%, width 7"
dia of prong 5/8%, tung bore - 0 dia min.-
2} max. weight 2 kg.
8ickle g Length - 9', max width 17, handle - 5", weight - } kx.

3. Baterinl Soncification
Materiul npecification for hend +oclp “ill be as followas

BAE - 1078, Carbon - 0.72 to 0.8%
Manganenc - 0.30 o0 0,60

The material im @uitable for for;y and heat treatment.

a4, Production Volume

Marmelly operrtnd machine toole Electric powar oporated

¢ No. Flectric power available machine toolm - supply
4 30 kw, 50/c/m single phase
‘ 220/24 Gv AC .
Prod./day/ahi 7t | *Annual Frod. | Prod./day/shift| *Annual Prod.

Spode 4 1,000 12 3,000

Hos 4 1,000 12 3,000

Fork 4 1,000 12 3,000

Sickle 4 1,000 12 3,000

16 I 4,000 unitse 48 12,000 units
{

¢
o




9¢ Manpowar Reguirement - Direct laliourd

) . Bhop without clectricul | Shop with Qactricu)
Item | Category power-~ povor
‘ 1. | 8killed 3 (including owner) | §, (including owner)
2 Soui-gkil-~ - e
lod - :
| 3¢ | Unskilled S 1
J «Indirect Labour: o - l
: : |
1. 8killed - 1{Acoounts olerk)
2 Semi-gkil- - -
. led
T 2 |
30 u"kille‘ \ - -
Total| Manpower 4 9

6 Floor Arca

s—
" | Ehop without elcctrical supply Shop with electrical supply

. '
20f¢ x 15 £t = 300 oq. f%. 40ft. x 30ft, = 1,200 sq. f%,

mr.nun‘!u_tformt-‘m
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1AYOUT OF PUPAT PAVTLY LODWTT/MuITRSNIP Dooniveto? v (B, POTRTCITY

SUPPT AVATLATN)

~
o/. ’
/'4 \‘\. -~
.’." : .\c
__‘,,4-" Rew materisl and ~S -
PR finished goods stores ~
-t i

" .
#0-.-0.—-0*0*--‘.‘ -—no—-_c—-—n—n—n_n—o_oﬂono-oﬂ-i“

Pow r shear i~ -2
W %-in. thick \, Vd
\, N Yool
Amm.;lfvm _ rock
//’/,,T,j Oit- ¢r caw-;u: Mmlnu(u
4 wrnace, % hp biower .
- /7N
i 74 A
i
Vi a K
Much: ol "\ ,»
f/ ' NG
/“p // Ouonchlnl tonk . \ /
LN % /
P.de ta. rinctsr , /»/ \
T Area 40ft x 30t ; AN
é._. V4 X

Po"shcr -n cl' s

2 hn

Manual roll
bonding inacnine

m Glectric m

1Wemp |77

Tellet fifire ‘ Welding ares

- o
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1. Nachinery and Equipment - Fetimated cost

Hiand operated Machine Tools

Eleotrically operated machine

Power (oloctricity not available) toola
Supply
" 30kw, 50c/s single phase
‘ 220/240v AC
No.| Price US § No. Price US §
ltes Pesoription Offd eutimatoed Pesoription Ooff. | eetimntod
1 Hand ehear 12" | 1 200 Power shear 4 1 500
2 Coal fired fur-| 1 2200 0i1 fired or 1 5000
naco with hand coal fired
bellow type furnnce *ho
blower 24" x 24.24.18"
24" x 18¢
) Anvil with pe- | 2 200 Xeochanical 1 4000
destal 200 kg spring forge
hemmer 1ton
3/4 np
4 OQuenching tank | 1 300 Quenching tank | 1 500
24"x24". 24" 36"x36"x 36"
5 Pedal type 1 100 Anvils with 2 200
grinding saching pedestal 200kg
12" whaol
é Pedal type pol-| 1 100 Double onded 1 400
ishing machine pedestal
: grindor }hp
12" whaeel
1 Hend nidbler - | 1 200 Double ended 1 400
» pcliahing
_ | machine #hy
8 Blacksmith's [set 600 Nanuunl roll 1 200
tools and oon- bending
ventional toole machine
9 Ri ecel 1anous - 300 Electric are (71 600
; welding
* sachine 120ampo}
10 - - - Blacksmith's set 600
tools,)"
portable 4rill,
paint can and
brushes
1 - - Niscellenous - %00
Total cost US 8 4000 Total cost US $ 12,500
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page 7

Danic Investuwont

8hop with no oloct. supp.

ohop with oloot. supp.

- a9

(A) | Pixe Capital Us 8 Us 8
(a) fand - -
(») | Building cont . .
"] ua5.00/t £1, - 300uqutt! 1,500 -
W555.00/tq £4, = 1200 # - - 6,000
(c) I rupniture fittings, 300 600
racks etc. ‘
5(6) Machinery and equipment 4,000 10,500
T AR LI s AlIBNAA
[(o) "Kleetrical installation - 14000
() | Beeotion 50 300
‘Ke) | Trancport (cart or trolley) 100 %00
(n) | Contingencics 150 m
‘ Fixed cupitnl total U3 8 6,100 21,200
B) | Working Capital
(a) | Dircot materiol (3 montha) 813 !.315 T
(b) | Lavour (3 months) 950 2,018 -
o) | Indirect costo %0 600
(1) | Training conts - 500
(o) | Contingencica » 153
' |Working capitsl total US $ 2,100 6,500
i(c) |Total Invostment ,
required (excluding cost of] 8y200 21,700
Land) C= (A + B) US & ' .




9. Annual Munnfacturing Cont ‘ Pge 'y

. 2 19,8 pirpet Mate

MEOH ‘- Manufactured dwi “shop

POF ~ Bought out finighed :
INP - Importod  Stcul price 4 USS 300/eetric ten

MB|I|Woight| Unit | Bhop without | Shop with alectrical
Thom olo|n| o Raw Mat4 Elcotric Supply| cupply
WP P biade | erial o o9 met.[cout | Progf Tot. |Cost ’
Binckg) Cost  [Yoar [lMot.|US & | Yoor | Hat. [US $
30°/xe
spde | Xl-|-]1.5 jo¢  r,000 150 450 | 3,000 | 4,500]1,350
Noe x-1-11.0 | 300 000100 330 | 3,000 | 3,000] .yo0
Fork X~ |~ 12,0 300 1,000 #0000 600 | 3,000 | 6,000] 1,002
Blekle |xi-|-105 | 308  [,000 5020150 |[3,000]12,500] 450
. . | b 4 ]
"endre |[X [-] - | %8 [3.000 - 1200 [9,000] - ]sy600
Hondle ‘
(uiamio)] "[X [~ = 2%  [1000] 100 130001 - | 300
Hails + b
15£ Sorap for steol | 230 (14}
Total direct matorial cost USS y 260 9,118
} 93 Tndircet laterial Cost o "
4000 Unitn/yar{ 12000 Units/ysar
\ Indiroct itces Cost U3 Coat USS
'
Lubricanto, coolants, eto 30 50 -
Maintenance and npare parts - 200 1,000
Puints, offico supplies C 200 500 ]
- . RO
Total indireut coste 430 1,530
!
?
| IR
:—l.L_.. —— o4 ‘




96 Power, Muol and Water Cowt
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page 9
Shop w.thout clectw | .Sliop with oleot-
. Iton ricity nupply ricity supply
;o Cont USS/Year Coat U3%/Year
Powor 3}Okw, at 60,000kwh e 2,500
Puol ¢4 conl/oil 550 1,000
: Wator 50 100
: Y P
Total 600 3,600
90 JTransport Cost
External transport 200 US$/year 500 USS/Year
gE Labour Cost
m-
: Fl hop without ele tric supply [Sho with eleotric suoply
: ;;:E:f:)you Totui !.10. Rate/year | Total wage
OlTocon off. nae yoar U:;p o e, USé ['yur use
{
1
Piroet Skilled 3 1000 3000 5| 1500 7500
Lnbm‘r
' Soui- - - - 2000
¢ okilled 2 1090
Un-skil= | 3 | 800 800 1| 800 800
dod B
Bubstotal 4 3800 8 10300
T
Indif- = - - - 1] 1200 1200
oot ! - - - - - -
lnbo;ar
Subktotal 4 3800 9 -} 11500




e

9F Surmary = Amvad Monufasturing Cost
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Gonto Shop withowt ole¢ss | Shop with electricity

Costz US & Couts US 8
9-A  Diruct material 3,260 9,475
9-3 Indiroct material 430 34550
9-C  Power, fucl, waien 600 3,600
9-D  Tranupori 200 50
9-F  lLabour Coat 3800 11,500
Totnl annual manufacturing 8,290 26,625
cont |

10. Annual Sales Turnover

. Unit Shop vithout cleotric, [Shep with clectrie,
Product |Selling — “
Price  [Unitn/yoer [Solen/yesr {Undts/year |Sulen/yonr
58 ug 8 1 U39
Hpnde 2,50 1000 2500 3000 1500
Nae 3.00 2000 3000 3020 q0m0
rork W 1000 3000 3008 qo0d
Mekle | 150 2000 1500 3000 4500
1. Toim }.nmmh‘l ;\t_u.l.f"whn'no' Co."-l. _._‘:“‘. o
Shop vithout elceelricy Shop with electriec,
Anmuad cooto U3 § Amual Conts U3 $
(a) Total manufac- 8,290 26,625
turing cout
(refer 9-F)
(v) Total salen 200 1,000
cont '
. (0) Vapreciation 400 1,250
of firod
‘onpital 10%
Total annual cont USS 8,690 20,075

12, Drofit

Bhop vithout elee, | Shop uith Flectiric,
nupply US $ supply S 8

Awwal £aes turnover 10,000 30,000

Tutnl Amuel Costu 8,000 20,815

Profit (Lefore tax) 1,110 ] 1,125




A 3 (b)

' TE IMPLEMENTS T

DNOUSTRY/LIDUSTRIAL ESTATE LEVEL

Exefugt Peocriptiocs

Single hand wheels hos, animal drawn disc harrow, saimal drewn amld
Seard plough (Notes Could sxpand to produce trector drewn implements).

Narket Aspects
" 1. Users: Seell Nedium farmers - with 2 to0 5 hectares of land.

| 2. Ngthod of salest Prefersably to appoint selling agents both
at village and national level. Attention will
have to be given to spare parts supply. Agents
or distributors can stock parts. Thersby the anmmal
turnover can be increased. '
3. [grket potential: Home - in local and national markels within the
country. ' 1
Export - good possidility, can offer the products : l
to exporting houses in the country. | | l
4 Begui jsent of fessibility 8 dyi necesssry before investasat, , f 1

-0 BEpert Asgistances required in tne following areas:
1. Feasibility study

2. Training

3. Product design and product development
4. Narketing

5. Heat treatment and proocess.

6.  Jaint venture: recommend

A 7. Limkase vith otber industriest - Poundry, forge, etockist
T hardware industiry.




1, Product

DETAILS OF THE MANUFACTURING DBETAIL

(a) ¥anufacture of single hand whee) hoe
(v) Manufacture of animal drawadiso! harrow
(o) Kenufacture of animal drawm mould board plough

2, Product spocifications (selocted three product nixes)

Product

Specification

| 8inglc - hand whoel hoe

Wright 12kg, (option - 3 hoodladed
or 3 cultivator tim

or 3 ploughs)

ol

Animal drawvn dise harrow

Waéght 50kg, Discs - 6

(No. of discs con be from 6-12)

working width - 36v

wor):ing)dcp‘.h - 3" (cen bo from
- B

Output.0.25 hectare/hour

Animal drawm mouldboard

Height ~ 354

plough Furrow width - 5t -8n
Aurrow depth ~ 21w ~ 7w .

5. Licat a
Agriculiural Compononts £AE No. Carbon C | Nanganes W
Implemont Framo (ildotec:) [ 1006-1008 | ©0.08-0.18 | 0.25-0.60

~1010-1015
§pringe 10.55 0.60-0.70 0.60-0.90
l'l'ou::h beunm or tool bvar 1070 0.65-0.75 | 0.60-0.90
Flowgh sares, sheetnetal 2074 0.70-0,£0 0.59--0.(5(.)
Rale Leebh 1678 -o. 100,85 0. 30--0, 60
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———

Agriculiural Components 8LE T, Carbon C | Manzanses 2t
Soraper, blades, discs, ‘1085 0.80-0,93 0.70-1.00
Bpring tooth harrow | ‘
O oliern, Tottor discs 1086 + | 0,82-0.95 | 0,300,850
ders ottor disds . . | B o
$wino holder ] . 1090 0085’0093 0060"0090
! .
| * 4. Production Volume
N Production/day | Production/yeas
Item| Product Deseription 1 shift~8hours 250vorkingdays
(n) | 8ingle hand whoel hos 24 6000
'(v) | Animal Prawn &isc harrow 8 2000
. (o) . Aniral drawm plough 8 2000
%, Labour Roquiremant ~ Dircot Lubour
: Sen{-.
Iten | Area Skilled 8killed Umkiu.cd
\ "1 Cutting off - 1 -
. ‘2 Inspection 2 - -
3 Porging + heat iroatnent 2 - -
" 4 Toolroom + majntonanoe 3 1 - i
* 5 Mochinu ahop , 9 . |
é Weliing + fabrication é é 4
T .| sudb arservly 9 4 1
8 | Aosendly . T 4 2 1
9 | Puintshop 1 - -
| Total direcct! 29 14 b
‘-—\i—‘ ¢ N e -4




=Indiract Labour

Item| Aroa ettt | 20T b et 10a
10 Hanager 1 - -
11 | Accountant 1 - -
12 Balos ocxccutive ) § - -
13 Davelopmont engimor/ 1 - -
designer
14 Superintendont i - -
15 Jig + Tool designer ) § - -
16 Forcmen 3 - -
17 Scoretary b § - -
18 Charge hand g | - -
19 Stores 4+ tool keeper k) - - .
20 Socurity ) § - - *
21 Clerk - 2 -
) - Total indirc'ct 16 i - ] _

‘.

Thersfore total manpover =
Direct Manpowor 48
Indirect monpower 18

total

6. Floor Area
Adniniotrative Area ~ 2000 sq f%.
Famlactiuring ares - 40,000 nqe 4.
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Te Machinery and Fauipaent (Fstinabed)

Roft Rig ( 6) for layout information

Itom | Aroa ﬁoucription No,' |Eatirated cont
us §
1. | Outting shop| Pover hacksaw 1 1,000
1 Max round bar up to '
3“ dia,
2 Abrasive cuttor/grinder
’ 4hp - 8" whool 1 800
3 land shoar - 12'dia |'1 200
4 |Porge and léchanical hamner forge 14,000
hont troat- | 50ton (for hot forga) | 1
5 | shoP | o0 rired furnsce with 1 5,000
blower 30x30:15"
Y ter quenching tank |1 300
3'x3|x3|
1 0il quenching-tank 1 300
3tx3x3! .
8 Anvils 2 200
9 |Blacksaith's|tools o 400
10 |Machine shop| Pedostnl grinder 2 800
12" whoel - doudble
endod
11 Upright drilling 1 5,000
machine 1"dinin IS
12 Madial drilling | 8,000
machine 3'arm -
1" dia in 28
| 13 mmim- Max bore 3¢ 6,000
fwing - 18"
Max length -.'}6"
14 Capstun lathe with hod 1 9,000
turred + attachment
Swing 6
(lap 24" .
5 The et Pivdures et 6,000
) for pmrtn




|
|
|
|
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Item | Arca Daseription No Ifstimated Cout
us ¢
16 | Tool Nooin Universal milling machink 1 . 8,000
+ Mainten- Ardour nize -~ 1l"dia
anco Table size 3ftxlift
17 Univerzal cutier grinder| 1 9,000
up to 12" milling outter
18 Surface tadle | 800
19 Cangzes + tools set 1,500
20 Mainteonance oquipment eat 1,500
2 | Inspaction | Inspoction tools, table | wet 2,000
stc,
22 |Velding + Electrioc atc welding 250] 2 1,000
Fabrication | amps
gy |Shop Press brake - 10f% long 1 .§,000
5 ton
24 Eccentric press, 35 ton | 1 8,000
gap 4"
25 Welding fixture and jigs| set 2,000
26 ¥anusl roll bending | 150
machine up to 1" dia rod
cold,
27 |Sub agsendly Drilling machins upright| 1 2,500
: - up to 1"dia in I3
28 Portadle grinder 6" dia | 2 300
. wheel
2 Portablo drill gun 3P 2 600
L 8ub azsenbly fixtures set 500
31 |Paint room | Pneumatic spray, paint set Joo
equipacnt etc.
32'. |Conprossor | lotor cpmprcﬁsor"sot c set 10,000
' } somplote 300cnft/min,line
pressure 80 pad
3} |[Stores Racks, stillage, pallets | get 8,000
M |Heohinicnl | Forklift truek- 1 ton. 1 8,000
35 Handling 1 hoist 6 6.000
) Fouipaent  ton hoiuts '
36 lydraulic pallet iruck 2 000
Total machirery + agquipnont eont | 134,150

!
|
%
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8. Investment Raquirement - Basie inveciment -
2o STRIIrRTERERS -r
A |Fixed Capital Cost US § .
a ]Land . - -
b |Building cout: (i)adninisirative dlock 10,000 .
20003qft at $3/sqft.
@1) factory building - 200,000
400003qft at $ /sqft.
o {Purniturce + fittings including drawing 20,000
office equipmont and office equipnent
d {Machinery and equipment 134,150
¢ {Flectrical Installations 10,000
£ |Ercction 5,000
g |Transpert car + van (1 ton) 8,000
h |Contingoncias 1,050
A | Total 388,200
b Working Capital
a |Dircct matorial (3 months) 97,500
b |Direct labouwr (3 months) 20,275
© |Indirect costs (3 months) 3,500
] rl‘rnining cost $,000
e [Contingencies 1,22%
B | Total 127,500
*
C | Total Invostment Roquired excluding 515,700
dland  (C=A +B) U3S .




9. Anmunl Manﬁfncturin:r, coat! : Voo 8

MNOW = Manufactured o:m shop
BOP - Bought out finshed
L P - Inpors
. Stcel price cotimated at USS 500 per metrie ton

9.A Diroct Mntorial cont

o0yt al Unitef Totel] Annunl|Total
Dosoription 'Partn group !2.04 BOF| IKP Cost | Unit | Quant=|laterial

‘ | . U8 8 joost | ity [cost Us3

1 B8ingle wheel K3 handles X - -12,00] = - -
hand hos M8 fork x| -] =]1.00] - - -
fios frame x| =] =150} = - -
Shovel X| =] =~]|2,. 0] = - -
Toeing hook | X | - | =]050] = -
Y-dracket |X| - | -]o0.50] - - .
Axsl shaft X| - (2,00} - - -
~ | 0T wheel x| x| ~|500] - - -
v \ Woeden grip | - X -10.50] - - -
| Bolts, Muts, [. | 3 | X]o.50] 16 | 6,000] 96,000
2 Animal drawn | Bean frame Xj ~| =-{800]| =~ - -
diso harrow | pioo axetanatx | - | =800 - | - | -
Middle tin X| = =900 - - -
shovel
Oang angle X| = -10,00] =~ - -
mechanien . o
. Seat arrang, | X | - | ~=]15.00] ~ - -
. Pisc hud x| x| =[s5.00] - - -
Bub bracket | X | X | =| 5.00] - - -
o CI whoel + IL 3,00 -~ . - | -
. back rost
Diso-3/16"x18 '
ord" x18"%r |. | X | ~|20.00] = - -
inside beved
'{ 1/32» x 18"
Bearings - - X|20.00} -~ - -
Polts/muts/ (-1 -~ | Xx|Ss.00{9% | 2,000 196,00

wagshor
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‘ i Units erotal [ Annual [rotal
Dowoription Partas group |[MOW| BOI | TMP | Cout {Unit | Quant-|Kater:]
: US S _fCoat lity leaatin?
A%
3 Anfieal drawn 18 handle X - - 3,00} -~ - -
mouldboard plough| cin) beam [ X | - | - | 300} - | - -
Steel vould- | X - - 110,00} =~ - - .
board + share .
Bracket x| - -] 200 - - -
Landoide X - - 1,00f - - - .
ochain ring + | X X - 1.00] = - -
shakkle .
Ridging body | X - - 4,00] = - -
| CI Gougo whdelx X | - 5.00] - - -
; WIM X 4,00 - - -
Bolts/nuts/ X | 200] 33 |2,000 |70,000
wighors
—
Total US$ ©" 362,000
Sorap allovance US 8§ . 18,000
Raw material cost (annual) US $ 380,000
9.3 Indircot ¥atorial oost
Indirect costs . Yoarly Coat US 8
) ' .
1 Iabricants, coolant ' 400
il 2 Naintenonce, spareparis 2,000
i ) Paints . , 08,000
I 4 Office supplies, telophone ete. ' 3,000 .
I 5 Bundries 600
Total indirect costs 14,000 .
9.0 r, Mol + Hater cost
Iton Cont USS
! Power - BOhp + light 3,000 Jwh " 5,000
; Fuol 0il 2,000
. Water 500 ]




9. D. Transport

Ttoa Cost US 8
Oporating cost of Car and 1 ton van 2,000
9. B Labour Cost
Catogory ¥o. | Pay out/year | Total wage
: ore, us s uss
Direct labour | Skilled 29 1,000 29,000
Somi-skilled 14 800 11,200
Unakilled 5 500 2,500
Indirect labouy lannger 1 5,000 5000
Bales exec, | 1 4,000 4,000
’ Developuont
" wo/ Des 1 "m 4'“ ;
: Superintena | 1 3,000 3,000 |
ant . ‘ i
Jig + Tool | 1 3,000 3,000
Designor ‘ . :
Seoretary 1 1,000 I.M
Oharge hand | 2 1,500 3,000
Clerk 2 1,000 2,000
hn_q ¢ toolgl 3 800 - 2,400
Seourity 1 1,000 "1,000
Total amual ladour cost USS 81,100
9. P+ Busmary Annual ¥nnutasturine Ocat
r—
9. A Direet Matorial Cost 390,000
9. B Indircct Mutorinl cost ' . 14,000
9. G TPower, Fual, HWater 7,500
9. 'D Tronsport cont 2,000
9. B Luvour ccut 81,000
' Tolil manufactusing cost Us3 494,500 ]




|
|
f

10 Annual Salan 'rnrn;vcr

Unit Sollinz | Annual tal Sales (oxfactory)
Product Price Ecworis|Product. pe s §
1.| 8inzl¢ hand uss 30 6000 180,000
vheeol hoo o
2] Animal drawn uss1so0 2000 300,000
dise harrow
3,| Aniwal drawn | USS 90 2000 - 160,000
pouldboard
plouch
Groos Ammual Sales 640,000
M. Jotal Annual Cost bxoluding profit)
v s
1, |[Total Manufacturing cost refer 9P 494,500
2. |Totpl sales coot 20,000
3. |Deprociation of fixed oapital 10%per 39,000
‘ ABnR
Total annusl cost USS { 553,500
» ——
12 Profii
Annual salos turnover Us$- 640,000
Total Annual Cost uss 353,500
Profit (before tax) uss 86,500
R ]

i
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AEX ) (o)

A PROFILE OF ‘SMALL LOW-COST TRACTOR MECHANIZATION SYSTEM'

AT INUSTRIAL ESTATE LRVEL

Ereguct Desopiption

Small low-cost tractor with matohing imploments for small-scale

arabdle from work. The 16 H,P. air-cooled diesel engine is imported
from a developing country and the hydroulic oomponents for the hydro-
static transmiesion system are imported from developed countries. Other
oomponents inoluding the implements are fabricated and built into subd-
assemblies which are then assembled into a complete unit,

Barket Avpeots

1.
2.

3.

4

1.

Ussrsi Sasll-medium farmere with 5-20 hectarss land.

Nethod of Saley Through four year loans supplied through local
Savings/Investment Bank with Government involvement.

Appliocants to be carefully vetted by Agriocultural
Credit Advisors appointed by the Bank. Servioing
contiraot for 4 years ie included in the loan and
work ie to be ¢ .rried out from t:: factory bese.

Hariet Potontigls Home-Market includee the predominant sise group
of farmers in moet developing countries.
Export ‘- There is good export market potential
. where production ie planned on a broad regional
rather than narrow national dasie.

Reguirewent of fousibility studys This is sdvisable and & project

osn be established in stages etariing
with a pilot scheme in some cases.

Expert Assistances Government financial involvement is sesential.
Assistance with training, product design and development
and quality control will be provided under the term of
& licence agreement.

Joint Venture: Ewsential in order that the new mamufacturing crganisation
benefite from the development exzperience of the parent
design and planned mamufscturing performance is achieved
at an early etago.

Jdpkege with other jndustriess Backward linkages with suppliers of
components. Porwurd linkagee with other
industrial applioations of manufactured
ssnemblioo.
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Building and 1Mant

1. DBUILDING:

1(a)
i
ii.
i1,
iv,
v.
vi,
vii,
viil,
ix,
| e

1(b)

}c)

Workspace approximately
Metal forming

Sinull purts fabrication
Muin fabrication

Sub assembly

Puinting

Asscmbly
Enginc/Hydraulic repair
Machino tools
Repairs/service

Storcs

1550 aquare

100 square
100 squarc
400 square
400 square
40 squarc
150 oquare
70 squarce
70 aquarc
70 ‘square
140 squnre

Uncovered arca for storage of steel,

boxcd componants - approx

Administration offices
Approx

1800 square

70 aquure

£

metros
matres
incires
mutros
metres
mactres
metres

motres
metres

Imdtres
metres

metros

metres

'1'0"x 10

Oxl?.x
Ix‘io
lx;O
10 2 4

3 x5Q
Txl0

7% 10
4% 10
7% 30

Tho bullding should he constructed so as to exclude direct sunlight aud
rain, hut be as opon ns possible. lleight of building from fioor level to
eavas should be at least 4 motres, Combined into the buflding should he
change rooms, including toilots, bnsins and shower for workman as well
88 canteen facilitics, The latter depending upon number of peruons, A

smooth concrcte floor iu cesentia) for all arcas cxcept 1{b).

In arcas

(vii) and (vi) where the floor should be ofl proof and be able to bu washed

out, In aron (vi)a droinoge channel iy roquircd at fuel and oil filing nrca,

Electricity supply should be three phune 3407550 V. with a minimum of

100 AMDP {nput. Lighting and ventilation should tonfnrm with Jocul

'bu!\ding, regulations,
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1(a) 1530 square mtum. U.S, 7120 per m® 186, 000, 00

1(b) 1800 squars metres . U.S8. § 40 per md

s
1(c) 70 square metres @ U.8. §100 per m} 12, 000, 00

s T C 270, 000, 00
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Plant Equipmaont Required
U.8, DOLLARS
Mectal Forming Qunntlu Reqd, Noew f, 0, b, Raconditioned {, 0. b, \
-
Shear cropping machine(180 x 16) 1 27, 000 8,600
Guillotine 2500 x 6 1 27,000 13, 000
Bending Pross 2000 x 8 1 50, 000 13,000 .
Band saw cap, 300 ] 2,800 ~ 2, 800
Powecr saw cap, 250 3 2, 800 &, 800
Profile cutting machine 1 2, 000 2,000
| Pedestal drill capacity 79 1 6, 300 3, 500
' Pedestul drill capacity 25 2 9, 000 6, 000
Multt spindlc drill 4 x 16 i 3, 600 1,500
Overhoad cranec 5 tonne | 30, 000 20, 000
Small parte Fabrication
Welding machines 250A 4 3, 400 3, 400
H"i Welders | 4, 000 4,000
Main Fshrication J.incs and Alunmhlx :
Welding mnchines 250A (] . 4800 3,400
} Blectric hoist § tonne ] 6, 000 . $,000
‘ Compresaor 60 CFM | 10,0 10, 000
Spray gun and bulk tank ¢ 3, 00 3, 000 .
; Extractor fan ] 3, p00 3, 000
S —— Saglpenmme——
183, 700 104, 000 .
ngigyfubeenanus G —
z
| .
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Ass('mhly

Quantity Read,

Brougli forward
Holst copucity 1 tonne 1
Holst clectric capacity

1 tonne |

Engince/llvdraulie repnilrl'

Hoist hand capacity 1 tonne 1
llydraulic test unit 1

Repair Shop

Weldoerr 250A
Grinding Machine
Drill capacity 30mm

Sundry Fau ipment

Grinding Macliine 300 0 14,D, §

Orinding Machine 300 @ 3
Tool prinders 1
Oxy.acetylene cutting/

wolding 3
Machine Shop

Lepping machine

Chpucity 200 10m ]
Centre luthe capacity

60 ¢ x 1000 1
Capstan Sfve 7 2
Universal milling mochine i

Bundry small tools Including portable
grinding drills, roclet sets, torque
wrenvlin, tipa aml dies, vices, henchon,
storape binn, boxes, pallet trucks

U. 3. DOLILLARS

Annex 3
page 27

New . 0. b.

183, 700

200

3,000

100
2,500

700
700
4, 500

1,500
700
1,500

1,500

6, 000

14,000
44, 000
19, 000

40,00

L

322, 600

bty =]

Récommimu-d f, 0.

108, 000
200

3, 000

100
3,800

700
700
3, 000

6, 000

&, 400
18, 000
10, 000

40, 000

AR RS REE

196, £00

[+ - R AA




Motor Vebicles

$ Fiat bed diencl trucks 5 tonne

3 Open backed trucks (pickup) | tonne

3 Cars

Motor Vehicle Total

u.s. ¢

u.s. ¢

uv.s. ¥

v.s. ¢

20, 000

17, 000

47, 000
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Manpower requircinents

Administration Number

Manager

Production Manager
R/d Engincer
Secrotary

Financia! Controller
Clerk

8tores Controller

.-.po--.!—.ipu

Administration Salary Total

8Skilled artisans 12

@ 6500
Somi akilled 15 @ 325
Unskilled 50 @ 1600

Workshop Sularies Total

Total Salarics

Querhead cxponrea

Salary U.8. #p.a.

14,400
13, 000
12, 000
6, 000
8, 000
3,400
6, 000

L]

60, 000
78, 000
48, 750
80, 000

L ]

206, 750

267, 850
s—mo

Running workshop and administration inclusive of rental, elcectirical

and water sarvices, office and administration service vohicle, fuel
and repairs - approximately ....... United States Dollars 100, 000 [ &
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Natorials and osts per Prodyotion Unit

Cost per unie

U.S. Dollars F.O,B, ex works

" U.8, Dollars
1 -
2 An_deve] opjng
1 x Diescl engine 12KW 756 630 .
1 x Hydraulic pump 90 LPM. @ 2000: 258 341
.2 % llydraulic motor wheel mounted 515 471
1 x Staering 63 (]
§ 350 kgs Steel (M.S.) 122
’ 4 x tyras (2 x 14" . 2 x 15") ]
4 xrims (2 x14" . 2x18v) 64
Ofl 50 litrcs SAE 20 3
Bearing:and fastners o 50
Sundry items , 30
1,939 |
Imploment material costs 120
Fastners and sundries 20
(N.B,) per set implements 140

(N.B,) Each banic sct of implements consists of plough, plantor, ridger, |
harrow and cultivator. l
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() Fixod anscts, buildings deprecinted at & rate of 8% per
annum . o, #23, 000 per annum,

(b) Machine tools dupreciated at o rate of 8% per annum
capital costs ¥ 323, 600 i. a. § 25, 888,

{e) Motor vehiclas depracisted at & rate of 20% per annum

eaupital costa ¥ 47,000 i, c. # 9,400 per snnum.

Cnnt por nymlt |

4.
5.

T

Fixed asnsots buildings
Fixad asscts machine tools
I"ixcd asscts motor vehicles

Coust per unit fixed assuts

. Administration

Direct labour
Overhoada

Cost por unit

Material cosin
Impleinent costs

Mateoris! costa per unit

Cont of produciion of 1 unit

19. 16
21.57
7. 83

40, 56

80, 66
172. 30
83.3)

306. 29

1, 939. 00
140. 00

2,079.00

. 8,433, 8%
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A PROFILE OF POWERED AGRICULTURAL MACHINERY MEDIUM/LARCE
MEVEL

Product huscrintion
Hediwn sixc 4-whoul tractor poucsred by .'reot injection dicsel
engine capable of producing 40P at 25G0rpm. «

Overall Frmluation

%his product is uscd by furmers having. 115 ha. of land or more, for
‘ wll purpose agriculiural operations in develpping countrieu. I4
' is poucidlo for planis of thiu size to eiport thoir products.

Tho oucoesaful oparation of a plant of this size ruquiress
{a) Bupport of ancilliary industries e.g. foundry, torgian.
ghoot matal febricaiion industry and mony othurs
(b) Comprohonaive ireining of monagoment and workers (ckilled)
at various levels
() 8yctonatic markeling end distridution network
fho viability proapects of this si.: product dcpend. on potentiel
demand within the country or hoighbouring countriocs and
country vide markcting posaibilities chould be earcfully oxasined
and ourveled.

Jiarkst Aspoct

s Unovn:- Yarmors, for agricultural cperation
Induotrios for tramsport with trailers
. Forestiry, and many others
i 2. lothod of soleni- The salos ond marketing chould bo carried out
shrouzh authoriscd distridbutoro of deamlers with sales and aftler

&
sales fucilitiec such as, stocking of cparc purts, sorviecing
faciliticc, training facilitics etc.
3. ¥nrket potentinl:~ Momat in locel and national, morkets within *

the country.

Ixport: pood posiibilitios within the noighbouring developing
counirics.

4. Remivenent for fennibility studicnt+ Thorough yree

feazivilily ntudies wvre necesnary Puiore dnvestiment dzoisdons sie medes

5 Frynord Arsinlinees« Regnices in dhe felloving areani=

e Peeporation of warbketine and feunibility siady

e o= Prodact design el devel opuent 1



~— Praining on heat treatment and moetallurgy.

v~ In actusl operation and insiallation of machinery and prodess
pheot proparation,
v Yarketing,

6, Joint Vanturg: Nlighly recoizonded.

Te Jinknge with other Sndwitriens In order to prooure semi-finished
and bought out finished parts and compononts the following supporting
industricc are needed.

() Foundry - Grey cost iron, malleabls cass irem,
spheroidal caxt iron,

(d) Forging and dio casting.
(o) Tyrea, wheels 'nnd rins manufecturing unit.
(@) Shostmot2l and pressvork industries

(o) Guar outting and trananission equipment manufnoturing
industrico,

(f) Eloctrical end instrumontal manufacturing industries.

() Stocring vhael and automotive parts ranufucturing mam:-m.'
(h) Brake shos and eclutch manufasturing inductries.

(1) 8pring and hardwvare manufeoturing industrios.

(3) Paint mamutacturing industires,
(x) Rudber mnuuot‘nri_u industries,
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‘~
1, Profuct:~ Madiwn nizg traclor capable of producing A0Wp at 2500:pa
(vates Mana T amanw 02" Yara1 rantent)
2. Prodeet spesificniient- (e speeification is only indicntive and

docs not conform to any manufaciwrer) Refer Figuro - 7 ,
Make - Joint collaboration with a tracter compiny

"oy _of gylinder - 3

oxine - dircet injection dicael engine ' .

Kaxiran P of en~inu- 4Chp ot 2500rpa

Gompreasiiion ratio ~ 17.5:1
Rogd mpoud ~ 1 mph to 17.21nph.
Power _toka off - 6 splirc shaft = 4 é " dia.
Rydrnu)sz systen - with pressure ocatrol from 135 poi to 2400 pai
Horking loud (max) = 3000 lba.
Dinenaion - overnll width - 64"
overall lengih-110"
Overall hoight - 75"
Yeight (without fuol ond water) - 20001rs :
Pig)_tenk - 8 gollons, 36 liters. :

3¢ Matorial Soecification

There is wide upplication of various types of material in mam-
facture of tractors, The important muterinls wwed ore { weightuine)
Castinga~ Hallcable or grode 17 oastinge with mohenite
specification

Stoel -~ BM1(e), BT 8, EING, ¥N24T, ET32(c), Ri-42-46
round and various nsectiors

Ptool - oastings acoording to BES cprcification
Stoel sheet matal - 180 - 20 s4o

&
Most of theao types of steel require hardening, enso hardoning
and tompering,
Jlardnono - varics from 50 to 64 rockell 'e! .

4, Production Yolune

Product Deseriplion 1 #Proaduct ic«n/dn:.r l"rm!uz:tio:\/yvm'

v -

} Treactor 40 Lp 14 3,700
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A Indircet Kanpower - Manasement (lead Glfice)

Fanpouer serquirement = Organination and Fanpower Requironsng

Roard o Directors o Off | Yotal
1|Hanaging Dircctor + Staff 143 4
2|3ales ond rarketing manzgor + stalf 1+15 ] 16
3JjChicf Accountant + stalf 1+9 0
4]Intornal aulitor 1 1
${lanufacturirg canager (%o do ins. in (1) (1)

factory indivect)
6[Chicf product develojment ongincer + 142+4) é

' Designor + Assot. Bugircor + staff
71Chief prqduc‘s training officer + staff 1+ 4 .
Total Nead Office Stuff 4]
nagenent (Fac
banagonent (Factory) Yo, Off |pos

1. | Kanufacturing Nanager + Staff . 1+) 4
+ 24| Chief Poraocnnel Officer + staff l1+4. | '8

3. | Factory Accountant + gtaff 1+6 "7
" 4+| Chief purchase Officer + Duyorc + Clerks 146+ 2 9

5. | Security Officer + Ouards ' 1+5 é

6.| Chicf Metallurgist + gtaff l1+2 k)

1o | Chicf Quality Controllor + inspoctowyjolork [1+412+1 14

8. | Chief Industrin) Engincer + Mothed enmineer [1#446s |

+ tims wtudy engincer + Jig + tool designer [642+2 a
+ eatinators + clerks

9¢ | Clhicel Plinning Mgincexr + Asut. cn,g:.ncom/ 1 *0+ 1 20

process planiers + ectimalors + clerk
10, | Chier Preduetion Controller 4 modistion 146e10 5]
FUpCrvicors 4 ehnsers 4 clerk + recorders 240

11, (,:hici.' Faintenamee enginers 4 asut, enginoor (24316 1)
Heehenieal 1 elee,, w1y ca 4 seninkilled 4 |# 1
WS Gl Yabour 4 eleyels

12 | Chief training officur 4 iy 143 4




G rintetont Fhchine Shan Mo, T 1 w2 3
( U ‘;{ oy ) i i
o | Asut. Breineer + foreman + chargshand for 1+141 3
section (A+D) . ‘
\ b | asist. Dngincer o+ foreman + chargehand for r141 3
<
' gection (CID) v,
¢ | Asst. Eaginzer + foreman + chergehand for 1141 3
geetion (3ti')
d | Asct. Eamincer + foreman + chargchand for 14141 3
scotion {GHi) _ a
¢ | Chargehand tool orib ' 1 1
Supcrin&c.-néent Machine Shon Plant No..IT +2 3 )
{goe f1r, 'O ) 4 clor.
a| Asst. Earineer + foreman + chargehand 14141 3
pection (J+X) ' ,
Y | Asst. Eugzinoer 4 foreman + chargehand 14142 4
gaction (L)
rimcnd nt Asscmbly + Steres Plant 1#3 4
. | (see fig. It + olor
& |, Asst. Engircar + foreman + chargshand 24212 é
‘gubsasceadly + asscadbly - , '
Chargchand Peint Booth 1 1 ‘ {
o | Asst. Engincer + foreman + chargshand 1+ 07+4 15 | |
+ rocorder of storcs j
d | Supervicor (packing + shipping) + clerk 1+1 2
Cleancra, cook, canteen stalf, welfare . ‘
staff, drivers, nechanic - 10 10
Dirvect Hanvoier | Total Indirect Manpower mme—cbemefsme! 22)
} A | Machine Shop I - operating 66 machines
a | 8Kdlled 66 66
b | Semi-ckilled 40 40
¢ | Un-skilled 20 20
Bub-total 120 126
2 | Machine Shop II
8| Skilled 40 40
b | Semi-skilled 40 40 ’
¢ | Un-gkilled 20 20
Sub-total 100 100
3 " '-" ‘b] uhOI!
\ a | skilled 25 25
| L Semiahilled 20 )
! ¢ ] Un-ukilled 20 N
| : :
I Sub-tntal 65 65 3o
- ’ e PRI T




Total dircct labour 291
Total Jmdircct manpovor 223

=
1N
L
£

Toial nanpouwer 514

’ 6_.’ Floor Aven - (ref Fig 8 .)

*Adulniutrntivo aroa 4,000 nq.ft.| 4,000 oq. f$,
’ Hamufucturing area
u Machine shop plant I 60,000 *
» b Muchine ghop plant IT 40,000 *
'* ¢ Asscmbly shop plant 113 40,000 * 140,000
d Subctation 500 v 500

Teial- | 145,000

Por ruw motorinl captings and finished
irnctor atores cdditional opan area 100,000

7. Bachinery ond Bnuipnent (Estimated cost) Rof. Mig. 9, 1001 Zor

layout information

Total area 245,000 sy. f%. |
l
|

Itce Denoriptio;-l of Machine No. né:; :':*al’ :"1“

A | Pertin~ OffF ccﬂnn A

Automatic lack Sawing- machine up 1 1,000
to 6" dia in M

o
-
[

2 | Ciroular cutter saw upto 15* dia 2 2,000
3 | Abrasive cutter 12" dia wheol 1 800
. 4 | Belt abrasive grinder 8" width bold] 1 300
5 | Pedestnl grinder (double onded) 2 800
12" dia whoel -
. 6 | Polishing machine (doudle onded) 2 200
B I DPeilling + Hilline Snction (R)
1 l:‘pr:r{zht drilling machine uplo 2% | 2 10,000
| I )
0 |Gy drilling machin., with table | 15,000

sine 6O x 15" 6 ¢pindle hoal -
1* dia in M3

e




i
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‘Annex
page
Item Description of lachine Yo, hg;b?gﬁ“t3?21=
9 Mtonatic drill with tapping nachine 1 ‘10',000
1'dia in I3 1
10 | Badial fra Drill 36" head traverse 3 20,000
3" dia in 135
11 Turret Head Type drill with 5 turret 1 ' 15,000
position lﬁf,in W o S
lé Universel midling rachine vith atdach- |1 25,000
ments 12" cubtter dia table cize 36vx18" .
13 Kuee typ: nilliny machine with attach- |3 20,000
’ monts .- 8" dia culier - table size 30M
x 12" . .
14 Keyvay slot milling machine widlh of 1 25,000
epling 5/6" curfzcae tadle 40" x 10"
15 Spline shaft milling machine prozram- |1 33,000
oing arrongenents for odd an evenspline
and both internal and external splines
table size 24" x G
- i
0 furnin: Snction .
16 | Lotha - spindle cia 3", swing 24", centre 1 15,000
gap - 30" -
17 }athc spindle dia 1", seing 15" centre gap 1 12,000
RSBV I g i B
18 | Capstan Lathe with attachmenis - spindle 3 J,000 1t
hole 2" dia, capstan glid~ 9" : :
19 | Chicking capstan with all attachzento 3 35,000
bax dia worlpicce 12V~ turret slide 9" o
20 | Double ended parting and centering ] 8,000
machine spindle gap'= 40" ' .
)] Crindine, nofinql;Broachin:L lLacoine + Y
Honnirs Seciron ' .
14 * - " * ” A
21 | Vertical surfoco grinding machina with | 1 35,000 .
. rotory negnetic table max. grinding area v |
- 6" grinding height 20" dia of wheoel 3?“ -k
22 | murface grinding machine dia of wheel 247 25,000
| Table size 30"x 24" ‘ :
2} '| Centreless crirding machine wheel dia 24° 1 25,000
, max dia of work 2%
24 éylindricul ¢rinding machine- max workpicece
6" dia x 18" 1onz 1 30,000
75 Internal cylindrical grinding machine - | 1 40,000
With frce grinding atiachaens nax
vore = 1," max Jenglh - 120
26 Qp]inc shaft erinding machine - grinding 2 50,000
ﬁvm;th I pricding dia 6"
21 fpeien), repone oulosatie fine boring 2 120,000
ek ine (diplon) max bore dia 4" bore
depliv .« o0

B




page )
‘VE‘UC. Total P
Item| Duzmoription of Mackine Mo [ e P s 8 ico
é\ 20 | Morisontal Loring machina - max bore 1 60,000
: 18" aia lenzth 3O
Dieoaching machine = push type - | 30,000

max dia - 6" length 12"

29

3Q Borizontal lappirg machine tadle sise 1 60,000
18 x 12" acouracy - 0,00004"

n

Vortical henningmachine iax dia 6" hone ) 35,000
dopth 12¢ :

B | Autoratic Machineg (turning)

32 | Singlo apindle bar automatic with aut- | 2 60,000
onatic indexing - werkpicce dia 2" .
| jengin 4 | |
, 33 | 8ingle spindlo bar outomatic with auto- | 8| 320,000
matic indexing workpicce dia 1" longth 4"

'34 8ingle spindlc bar automatio with 2 90,000
outonatio indexing workpiece dia 1"
length 6"

35 | Singlo spindle bar automatic with  § 35,000
automatio indoxing workpiaco
4" longth 8" . |
36 | 8ingle spindloe chuok automatic with - 40,000 |
zutmtic indexing max.work dis ;

” ..

8inglo spindlo chuck autonatic with 1 40,000
automatic index mox.work dia 3"

W
-3

e
-

Automatic Profile - Turninz lachines

Autmtliyo éop:(ing lathos with three cut | 2 | 70,000
reoycling aystes max. dia 6" length 30"

: Automatic ccpy milling machine max. 1 60,000
' table size 30" x 18¢

g v

A
-

Machines for Gearbox houn ine, Centire ‘
Nginx + 1ift cover housig

Horizontal duplex nilling machine- ad just~
able milling hoads, with automatic quill 2 300,000
rotraction oystem for rough, somi-finish '
. and finished eut surface worktable -100"
| X 20" longitudinal tablc travel - 8o

41 {rortol frame mwilling machino with 3 1 200,000
adjuntable midlingheads with atto=atic quill
retruction system and adjustable hoads
Pable aine 1GO" x Qon

Longitudinal travel - &0

A2 [Maltispindle drilling nachine with bolsier 4 50,000
plate = 24 npindle tablesine 100" x Bon
1" dia in S Jor cach spindle

43 {Aulomatic maltispiie Ladping machine . 50,000
12 "plnd].(.f“ “p to 1'3” ldn “il‘.;c —

[

'
N




Ansex 3}
page 40
: - | Fatirated ot
] Paaeription of Eachine Yo l"ri.s.u :(t:;ll" S.‘:é 1l
44 | Norizontal decphole drilling machine 1 35,000

up to 1" dia in 135 length of hole 20"
45 { Tunncl type wauh'in;; machine for centre | 1 20,000
housing, gear box nxel housing - .
B | Pachines for Resw Axed Housine (LU 4 Rl

46 | Daplex nultinpindle drilling, froing | 1 | 120,000
1achine vith rotory indaxing table ' ,
- 24 gpindies in cach head. Table dia

75"

47 .| Duplox boring and facing machine 1 100,000
"1 Table nine 72" x 36"

,l" 48' Jigs, toolu, fixtures for heavy castingd sat | 150,000
‘ | 49 | Jigs, tools, fixtures for light parts | uot]| 80,000

1_| Neat Treatnont | Galvaninine, Blectronlatin
50 | 25w Induction hardening machine | 30,000
51 | 150kw induction hardoning machine 1 45,000

52 | Hoet treatment furnace oilfired with 1 60,000
auntomatic control, thoruostat

53 | Cynide bath 1 1,000 3
54 | Degronsing plant ' 1 |
55 | Quonching tonks 2 1,000
56 | Galvanising plant/slectroplant | qption| oan be
' obtained
from sub-
oontracting
} ‘ 57 | Phosphating plant 1 10,000

, __I____%j_uldinx + Fobrication Section

58 | But wolding machine 500 amps | 5,000
t 59 | Spot wolding machino 800 omps 1 5,000
60 |Arc \weclding machine 500 amps 2 - 4,000 ©
61 |Roll bending machine ) § 1,000
62 2.5 ton prenc 1 10,000 ,
6) 10 ton pross 1 20,000
64 |Helding fixlures Hot 5,000
X Tool _room ,
69 High precision Jig Loring maching, 1 120,000
Vorking Lalile 40130 drilling 1 ,'3/8" |
‘ boring 33" in stee) aceuracy (0,00009" |
‘ Becuriey of setting 0.00000m |
i
66 |Mivertl entter peinder cuttor dia 9" |2 50,000 3
! worls L 1ongyom N |




Patinuted Prico

1ten| Doseription of lchiny lo. CIF in U3 ¢
67 | Precizion internal grinder - bore up| 1 40,000
to 4" dia max clucking dia 13% ~
68 | Tuist &rill grinder both LM 4 RM inc, 2 5,00
stecl and carbide tip up to 2. dia
69 | 1 Ton ram type Lydraulic precs | 5,000 /
¢ 770 | Tap griniirg pachine upto 1" tap 1 15,000
‘h ‘Univeraal hroach skarpeneing rmachinel 1 . 35,000
(internal + nurface broach) up to
. lenght 80" .
72 | Preciaion bonch latho up te 2" dia | 1 15,000
workpicca centrepgap - 15" |
13 | Universal milling caching with all 1 35,000

indexing attachernts and accessories
| max cuiter dia &" table size 36" x 24

; 74 | Circular band saw (cteel band) width| 1 5,000

: of steel bLlade band 3/4" work table
2‘" x 24" |

15 | Suface tadble 36"x36" lton weight 1 2,000

16 | s1ip ‘gavgo sot 2 4,000

71 | Wide range of measuring tools joet 5,000

78 | 5 ton air conditionor l 4,000

19 | Universal vice eto. 3 1,000

80 | Spceial tools and cuttors joet 5,000

81 | Procision sycfoce grinding maching |1 20,000
dia of whoel 8" werk table 18" x 12"

82 | Procision oylindrical grinding cachine 1 43,000

max workpieces - 2"dia 24" long

L { Fitters Ponch ond Majntenaney Section
83 | Maintendnce equipment set 8,000
. 84 | Wolding set portable 250 anps 1l 2,000
85 | Oxyaceteline weldingaed 3 2,000
‘ 86 |wldering + brasing cquipmont 6 - 500
* 87 | Fitteras benches with vice 6 1,000
88 | Tools, cquipment including carpontry) se 4,000
R 89 | Furnnce 0ilfirea 1 T 3,000
90 | Mectrical and vater fpunping) main-| oot 1,500

tenance eiquipacnt

B HebtalYure~ical Tabaratrpy

91 | Speatrophalomns e wave=length 8,00 | 1 6,000

to 36, Lwnzuten 4 dertierous daup
abiorplion ¢ell = fused guards
semaibivity Lottep than 40,0002 at
0007 alrivrhinen -

92 | Hieruscope for retallogeaphical exana,] 1 5,000
musms Licatioy 20=-10G00y : 1
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Deseription of lachine

Hou Eatinsted Price

Prinell hardnass testirg machine with
fine meusuring microccope 25x possible
load 500 - 750 -3000kg tolcrance 1%

Vickers hardnoss tester for loads
0.10 - 10 Iz, fine meesuring nicro-
scope with magnification 200x

Various metallurgical equipzont
Magnetic particle testing apporatus

Contrq&_}nsncction Section

Goar involute + lead testing tooth
‘pitch module 1-17 diamoter of bose
eircle 1" to 2,35"

Double flank rolling tester dia of
gear ~ 12" distance botwcen axes 2,8
- ~16" pracision 0,0004" enlargensnt -
2003002400 '

IUnamic'anglo flank testing maching -
molules 1-6

Fleotical tester for dynano +lstnrtor
Univeraal measuring machine 16"x4":«6"}

Tologurf - (CIA — 0,000004" to 0.002")
Horizontal enlargement 100.1 verticsl
enlargemont 1,00,000:1

Appartus for gorting and mixod up parts 1

Inapoction guages and equipuent
Inspecticn tables 24"x24" - 800kg
Complote cet of dial indicators etc
Height guago, vernior ,caliper, dopth
guuges otc,

Sudb Ascemblv and Assembly fixtures

For all parts where nocessary
Acsemdly trolley
Paint Booth

Conpresuory + spray paint equipiaent
Vater nercen + heating system for dryi
Blecirontalic paint ecquipment

Connrnntane Sat

Cuiplole air compressor set wilh waler codli

elee and pipelines, volver ele. Jine
pressnee fiopgi, delivery 6CO cu. v/

nin.

CIF in US 8

1 15,000
1 3,000
set 4,000
2 8,000
1 15,000
1 6,000
1l 10,000
5,000

1 4,000
1,000

set 5.000
8 5,000
24 set 3.000
24 set BQM
sat 5,000
8 4,000
2 sats | 10,000
ng 1" 5,000
1 10,000
;30,000

&




Itom] Desoription of Miching %o :‘,"I‘:,t'::tﬁg Lg"j‘“
t Heohinieol Handiing Bocdenont
114 | 2 ton overhend crans for heavy ocutingl 1 30,000
, aren with gantry cud inctallation -
115.| Fork 1ift truck - 2 ton 2 45,000
116 | Stacker truck - lton 2 £5,000
117 | rallet trucks - J ton (] 10,000
118 | stillage palloto bins, racks (1] 10,000
119 | tend pallet trucks 6| 20,000
120 | Self supporting hoists for qum 3o 55,000
- & ton capaaitly
8 |_Otorca_oauinmont
121 | Dina, racks, cupboards, _oto. ses| 40,000 -
122 | Xardex |cabincts and sysiom set| $,000
12) | liydraulio teating cquipmcnt set 5,000
124 | Production tools set| 60,000
125 | Sparc parts (total) dascd on all set| 250,000
machinory
Total mackinery +  |3,981,000
squipnnt -
CIF lLandod




~ FACTORY [_/\"OUT FOR MEDIUM SIZE TRAGIOR

PRODUCTION ~ 3500 tractors/ysar/ishiit Shours

s s v wanern ‘U——-—Ww_&‘!m]
[~y
ADM! L lRATlV BUILRDING

o s———_. Wmm-.mmm&ﬁ? 'i o

ar ".i’"!! \~ : | : e /./
o RLANT Mo-1ll .

! SIORES 2 ASSEMBLY SHOP
r

gleets . . .
7 astseen) NG |
1P 40,000sa2t -~

"HEAT TREATMENT

ACH| \1 SHOP
/ (25071 3 1 1"n .éil.fj.u.f)ﬁi}.
40000 - u_:t \g / 60,000 54 £t

. ¢ . \ - M - ot
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8. JInvestmrent, 1{"”.11.‘3_1.'2'_1_

Lasic investient

A Pized Capital Cost U3 §
, a8 Land - .
® Duilding cout 4 Administrative+ elect. pub-
station + road 80,000
41 Foctory building 140,000 nqftl 840,000
at U323 6,00 Por slt. ‘
o Runiture + fittings + 0ffice cquipnoent 60,000
d Machinery and cquipment ‘ H!,S&l. 100
e Kleotrical instcllation 3000 kva 60,000
' £ | irection 50, 000
’ [ Tronsport (2trucks., l2cars, 2vans + 1 crane) 170,000
h Contingencics 107 558,900" -
A totel fixed capital U3 § F,BO0,000
' !
P  WNorking Capital i
a | Dircot matorinl (3 months:) 2,100,000
b | Dircet + indirect labour (3 months) 525,000
(] Training cost 25,000
d contingencies . 100,000
B | Total wofkinc capital 2,75¢,000
[}
6 | Total Inventmont noq\xired excluding land L8,55O,OOO
| (Cur+B)

9. Componition of Tractor based on major part grouping

bOU « Faetory Mwmufacturcd Parts ‘
BOF - Bowghi Out Fiaished
DOSY Moughl Oul Semi-Pinished

JUP - Import
!mhr'nouqmumfnr'huo of iractors nceds the following 'mmmrﬂﬂc

fnduatiries in Lhe motal neelor:

o Vommbey 2, Forging 4 die casting sheetnaial 3- Hlecl willy
for shebt melal and veelionn

|
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— . - S
e Fain Pvts [ Peseription 1OY DOGF . | b I
' Croup 0 "
4 P
010 Engine Main enging, ra- X X
diator fued, 1luy
oil, air iniihe,
) ' nysten, siavter,
dynaae/nliernaior
incl. cleciricals .
020 LAt cover |Hydraulic 14if% 1ift cover 1ift
+ eontrolu |cover housin:, custinzg, cover
control chaits contrel shaft|casiings
ping etc, pin3
030 Goardox hond Howsing, gears, Cear. box cear hox| X | X
sing oplined ghafts housing cnsting |
bearings, sexla | shafls, forged
rings, yokes, yokus control |shafts
celutch + cluich levers, froar
control, gaor change lever
change lever 4
techrnicn
040 Contre hou= | Nousing, differ-| ocentre ocentre X! x
ving ential, croun housing housing
wheel and pene an castingn
ion, bouring, shafts + forged
#plined shafis, shafts
PIO gears, seals . .
otc,
050 Roar axel llousinz, axels, roar rear X | X
housing . {shafis, rear axel housing [axel
: (11e1t) brake drung (LHM) drake [housing
braken, brake druns, axul Jcautingn, -
controla. .shafts (LRI forped
Bearings, mealy axel
dead weighta, shaftis,
broeak
- jdruma
cantinen
050 Pﬂm.t aus~ | Front axels, Front Forged X| x
mnsion slub hally, axeln, gtub  fJawels,
frant nup~ | front ol phafts, Jmhn, i
port bearing:, . doad weights feost
sealn, dead Inihy
vieirshta,




|
|
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page 50
Il.m.q Fain Purls Doseription 1oy JOSF Bz
. 10 K
Fip
070 | Nydranlic Lydraulic puwsp { Mydraulie Forgod body X
purp + threee | hydvandic cyl- | eylindar, of oylinder
‘| pont linkage | inder and pis- | picton,
" ton, dralt and |dralt +
position controllosition
equip., chaftis,] control .
pina cte, lirk-} cquipnunt,
uge, bors, pins
Ohnino
030 | Stoering box| Stecring hox linkngos forgod link-| X | X
and linkages | stecoring wheel ' agea
and linkages
090 | Hand dbrake Hand brake, Handbrake XX
linkase linkogo ete, linkege
attachnonts
010 | Pedals and | | Draka, throttle| brake, thro-
Footatups | and cluich ttle, bluteh
pedal | controle| pedal + foot
! + footsteps stap
011 | Sheotmetal | Fucl tank, front X!
and press | bonnot, front
work grill, fenders,
instruneni panel
oxhoust pipe,
tool box with
1id
012 | Hheel + tyred Prom: + rear x|x
whool rims, tyres
013 | Rectrical Frort 1ights, rear X X
Puipaont lights, insirunents,
fue), water, hydraulie
wiring cutouis,]
bvattery, Muos oltc.
014 | llardware Polts, tuts, Sluds Speciad X X
washer:, circlips, bolls, nuta
perevs, aockot: and stludy]
chainz, cote, Co .
015 | Toulhit Spomrers ele, X |x

3




~ Bumgary of the purte to bo runufuctured indizeuously

1tci| Partn or group deccription Typo of Operation

R 1 | Lift cover housing Caoting ¢+ machining )
2 | Gonrdox houcling " "
. k| Contro housing " "
4 | Rear axel housing (LH«MKH) . "
S | A1l trans micsion shafto (cimple| Hachinery + heat-troat-
or eplinnu) mont (heat troatmt whoro
rocommondad)

J 6. | Yokes, ghift lover, gear chango Die casting + maohining i
‘ lever and mechanicm

7 | Roar Axed shafts (LH+RI) Porging +machining
+ heat trecatmont

8 | Brake drums | Casting + machining

9 | Front stud axols (LI+RN) Porging, machining+ heat
tresatnent

10 | Front hubs ' Casting + machining

11 | Azol beams (front suspension) Forging + machining

.
.

12 | Link rods : . " "
' 1) | linkbars : " .o»
34 | Mydraulic eylinder ) " .
; 153 | Hydraulic cylinder piston " »
16 | Draft and poscition control equip. Pn&stn‘g. motal forming
: ) nachining
\ 17 | 8tecring comnection reds + links | Porging + machining
. 18 |Clutch padel, drakepodaljamd | »
accularator podal!, footstep
. 19 Hand dbrake oystom Machining
2 Special holts, nuto, studs, pins MHachining elcotorplating
ond levers or galvanining
famzavy of parte to Lo ranufaetured tdinencounly « §n various phaten of

production,

Tho anufacturing programine and planning should be bated on a phase tmt

(TN
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Phase T 1, LifL cover housing
2.Conrbox housiilg, oo:lve houzing, rear axel h°“““¢;—

3 DBrake drums, roecial boltis, nutn, studs, ping, lovors and rody

4. .Aulothcr parts to be procurcd cithor by boughtout’ .
’ finighed locally ua by import.
25_«1{_0 IT 5 Al transmission chafts (simple + oplined) C e

6.Yokes, shift levar, gear change levers and mschanisms
7.Rear axol shafts
_ 8.Front axel stub, front hub, link rods a1l othsr parvts te
be .procurad cither by dbought out finighed or dy impors,

R R TIET T

Q Axol (front) beam, linkage I‘ur’ e L ey
lo:ﬂydmﬁlio cylinder, hyﬁrauliﬁ cylinder piston
| 11.Draft and position econtrol mim;\t '
iz.ltobring genneotica rods
1),Clutc pad\e\l, brake pedal, . .su_hnhx poul
14 .Bond brake system ° o
8ll other parts to bec procured sither by dought oud
finiohad or br frrort

11. Estimatod Manufacturing Cost

Based on 3500 tractors/yocar/l shift - 8 hours .Nlil
) Coot UAY|

a|lzported cost of parts (CIT to factory door) \ 5,600,000
biIndigonoous parts with local or importod ra;w'mt 2,800,000

¢|Total rav material cost 8,400,000

¢ 1l.abounr coots g 2,100,000

¢ (tverhead coste (ined. indirect material, power, | 2,100,000
‘wal, water, lubricinls, spare paris all others)

e ame.

Tolul annual ran- 12,600,000

L.-.... ufaetwring conts




12,  Aunval Salen Tumover (oolima.cd)

nit solling Total Anhual
Pype e R Fagtory US S Production/Year Saloo US 2
4GP 4,000 3,500 wnits 14,000,000
“Fracto
13. 21 Annurl Cont (cxeluding profit) based on 3,50 tractora/year/
i1t ' . i . .
o | Estimitod Manufacturing cost 12,600,000
b | Total salos cowt 200,000
e, Dupreciation of fixed capital at 105 por 580,000
annumn - .

Total annual costsiUS §13,380,000

-3, Profit (vefore tax)

ey

| S

h\ul sales twnover vss 14,000,000
Total annual costs vss 13, 380,000
i Profit defore tax uss 620,000
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ADGEX 3 (o)

COMMON BASTC RACTLTITHS AN SERY' G

The cormon bagia facilitins and aservioes for the mamifacture
of arpicultura) machinery and emuipmant will be the real baokhone of
the rura) industrial develomments Tt will be the launchins pad for
all basio requirements for the manufacture of idigonous parts for the
industries in vural, small and mediuvm sectorss These unitu of anninoo:;‘ing
%aoic facilities and services are oxtremaly canital intensive and
mmfnoturine activities reqiire hixh sovhistication skill and from
machine and manvower and therefore neecd spaoit'xl attention and oonsideration,

The small, medium and even the large factories cavwnot normallyv afford
40 imstall all the machinery and equipmont recuirod for the manufacturing ¢
aotivities. It is often coonomical to orocure certain parts either in
finished or in semifinished oondition from the outside indusntries throush
subcontracting or direct purchase, In order to promote tha induatrial
activities by attracting a greater nunbar of manufacturing units from
the urban areas and simltonsous assistance to the local engineoring
industrios it is desirable to establich the following common basic
engineering ard meiallurgical facilit‘es and services with spocial
roferonce to rural and non-urban arcase Such scrvices should not only
meot the requircment of agricultural machinery manufacturing seotors,
Yut aloo manufactura componcnts and nrovide services to othor enginecring
and metallurgioal industries.

The following Ammoxes outline the goneral requirements for various
basic faoilitics and services:
3 e (1) Central Foundry (Forrous and Non=ferrous) and Forging Shop
3 e (1)  Contral Tool Moom for Tools, Ji=ms and Fixtures

3 o (444)  Contral Repair, Vaintennnce, Prototype Manufacturs and
Troining Shop

3 e (iv) Contral falvanisine, Flectroplating and Phoaphating Mant
30 (v) Sentral Hoat Troatment Shop
3e(v) Mality Control and Inspection




ABLISIZIZNT OF CENTRAL FOUNLDRY AND FORGIMG SHOP

‘The ostablishment of a Contral Foundry and Forging Shop is a besio
requirement for all manufaoturing units in the notal sector of the rural
industrios and particularly for the manufacture of agricultural

machinery and oquipmont and will form a Conmon Engineering Services
faoilitics within the devolopment centra.

= Ferrous Foundry (Cast Iron, Stoel, eto.)
= Non-ferrous Foundry (Brass, Aluninium, ote.)

Therofore, the central foundry will produce Cost Iron, 8.0. Iren,
Malleable Iron, Forging Steel, Brass, Aluminium. These utoriuly are
nlontially necded for any metalworking industry development and

particularly for the na.nufacturo of agricultural nachinery and oquipaent
in the rural aroas.

gritoria for ‘fininun Factory Produc ion of Ferrous Fo gdry

The minicun factory production of Grey Cast Iron and Stesl ingot
production will be:
= 20,000 tons of liquid motal per annum, i.e. 60 tons of liquid

metal por day, considering 250 working days per year,
Rav materials for the foundry will bes

- Sorap Steel, Pig Iron.

The production of various groy cast iron and nul rmimont will
b a8 follows: -
1o High duty Orey Iron for casting - 5,000 fus/yur
" (Orado 17 or Mohanite speocification)
2. 8.0. Iron and Malloable Iron - 9,000 tons/year
3. Btcel Castings - 1,000 tons/year
4. Bpocial Stesl ingots for forging ~ $,000 tm/yo'u'.

Bruipment for the Ferrous and Furro-au%?mnﬂ
(G) Ferrona Malting Shop '

(1) Dircet Arc Melting Purnace 8 tons/batoh cipacity complete with
electrical transformer 3000/4000 KVA capasity with 11 XV,
3 Phase, 50 v/~ «vpply. Furnace should bz suitable tor
oporation with basio and acid lininga.




i

(1) Maina Frequency Induotion Holting Furnace 4-5 tons/batoh
oapaoity with powor iuput 1000/2000 Xi for melting of iron
and stoel. J.T. Powor required - 11 KXW, ) Phase, 50 o/s.L.T.
Power required - 415 V, 3 Phase, 50 o/b

(443) 2.0.7. Crane - 20 meter wpan, 10 ton capacity

(1v) Bleotromagnetic Disco - 1.25 metor (4 f.) dismeter for 1ifting
the iron for charging

(v) Platform and Weighing bridge - 10 ton

(vi) Immersion Type Pyromotor for moasuring 1iquid metal wp %o
2000° 0

(vi1) Optical Pyromoter - 1200° ¢ 40 2000° ¢

(vii1) Coubined bottom and tip pouring ladles 10 ton, 5, 3 and 1 tes
oapacity. Hand shanks sises 50 kg., 100 kg., 250 kg.

(sx) Muffled Purnace for preheating of Forro-alloys, oil fired
or eloot.ically heated temperature rise up to 800° ¢ +to
1000° ¢ '

~ (x) 10 ton oapacity of Induction Metal holding furnace about
500 KW Power input for cuper heating the metal,

(x1) Contimuous hoat treatment furnace for heat treating the
Nalloable Cast Iron range up to 1000° 0.

(v) Mouldinx shop |

(1) Continuous Mixer - 10 tonn/hour

(11) vivratory Shake, Proerusher, Vibratory Comveyer, Overband
* Magnetio Soparator, Surge Hopper

(111) Complote wot of cors makers and mouldors tools, cope boxes, ote.
(iv) rneumatic Moulding Machines

(v) stationary Sand Slinger with Ramuing Cap
(vi) Roller Conveyors, Jib Cranes, standard Stecl Bins, Moulders
hand tools, ctc. Rolled steel fadricated mould boxes,

(o) Pettiling shop
' Yottling machines and oquipment




(a) Pattern Shop

Band saw machine, plonning machine, crossout ciroular saw, th
Disc Dowbin sander, wood turning lathes, Pillar Drilling Machines
Band Tools. ' '

(o) Maintonance Shop
Turning and scrow cutting lathe, chucking lathe, radial arm drilling

machine, shaping machine, planning machine, boring machine and tools,

(f) Common Sorvice for Foundry
(1) Electric Substation

(41) Air Compressor Set
(141) 011 Tanks, VWater Reservoir, Pipelines
(iv) Dust and Fume Disposal System

(v) Poriiift Truck, etc.

(l) Tosting Laboratory
" Ohomical Section, Sand Testing Section, Mechanical Testing Seotion,

Metallography Secction, Heat Treatment Section, Non-destructive
Seotion ¢+ be equippod with all | ichinery and equi aent.

Oriteria for Hinizum Pactory Production of lNon-ferrous Foundry

The mininum facotry production of non-ferrous castings will dbe for
various parts of pumps, crop protection equipment and tractors,
« Installed ocapacity - 1000 tons per year for Brass
, = 300 tons per yecar for Aluminiua.
. he production of various Brass and Aluminium will bes
- 60% Cu + 40% 2n (Brass) - 750 tons/year
~ 80% Cu + 20% 2n (Bell Metal) - 250 tons/ycar
- Alusinium Alloy - 300 tons/yenr

Bguipaent for Non-ferrous Poundry
(a) Mon-ferrous Melting Shon

(i) 0i1 fired crucidlo furnaces (for gravity oasting) - ) - off
fitted with air control atuomatic burner, etc., including chimagy




(13) Hot Chasbor Die Casting Machine with high pressure plunger
goosc neck attachmcnt
Locking capacity - 130 tons
Plunger diamoter 15", Area 1.76 sq.in.
Pressure on metal - 7} tons
Yolume por shot - 13 cu.in.
Weight por shot ~ Aluminium « 1.25 1bs.
Neight por ‘shot - Brass - - 3.9 lvs,
(431) Automatic sand core making machine (Duplex type) for gravity
ocarting
(iv) Automatic ohell moulding machine (Duplex typo) for gravity
casting
(v) Berylliun-Copper Stesl Dies

(ﬂ) Hond Shanks ~ 1 Kgey 2Xxgey 8 Kkg., ospacities. Oore w~
trollcys.

(v) Pettling Shop
Pettling Machines (Pneumatic Type)

() Zriming Sec:ion
Primming Machines, Belt and Sanders, eto.

(¢) Other facilities will bo from the main ferrous foundry shep.

Terxing fhop
ia for Minimum Factory Production in FPormin
Nininua factory produstion of forging shop will be 5000 tons of
finished forged/yoar, i.e. 20 tons of forged parts/day, 2%0 working ‘Ql/’m.

higont for Forring Shgg .

(s) Jorpo Plant
(1) laewer Porging Machine - 80 ton cspacity for hot forge wp 40
20 kg. forge part
(14) Upsot Porging Machine - 40 ton capacity (for hot forge)
(311) Drop Forging idachine - 40 ton capacity (for hot forge)

(i) Jleat Treatment Shop

"(4) Proheating Runace up to 160¢° G oil fired or electrical
hoating with thermootat comtrol
(11) Annelins Purnace
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(o) Billet Cutting Shop
Oas cutting machine, part of machine, shoaring machine, Min

outtor and podestal grinder

(a) [mpcntion and Wetallurgieal Laboratory
This will Lo part of Gontral Foundry,

(o) Mechanicrl fandling
Forklift Truck, FOT Crane, Bina, Weighing Scale wp t0 5 toms.

torial 8 cciﬂoation for for Fornine Tools nnd Dies

ing forging operation thoro are throc main causes for tecl
.dltortlo'rutio'hi
= pressurec
« abrasion
~ hoat. -

The problem is more serious for the dies, since these are in
sore intimatc contaot with the hot saterial and far preator puriod ef
oondact. Porro-alloy o.g. Tungoton and Chronium are the twn nlwin
slesents found .o e tho moat offeoti.s for the melecti n of die
Raterial.

Qoanecition of Die Stioel for Forging
Oerbon ~ 0.4 to 0.5,‘.

'hnguten - 10%
Chromiun ~ 3 - 4%
Rest Zron. '

Carbon - 0.0 to 0.9% | L
Chromium - 3 to 4%
Manganese ~ 0.5 to 0.6%
Hest iron
Heat troatment of the tools nccording to the nmfuctumu reconmendation,

S8 ESTALLISIMTIM OF cmmm..‘ me_.Loou O r-mm 0

:!XTURE AND PRECTSTON GPARY PANTS
- R AN AR

The rolc of central tool room in the rui?al aroas will be to provide
the rural intustries wiide : ;
(1) Manuf-aturc of Jigs, tools, “ixturcs for produ~tion facilities}




(41) To train highly skilled tool makers;

: .
(444) Maintenarse of all special purpose tools;
(iv) Manufacture of prooision spare parts for the industry.

The tool room will bo geared for procision work up 0 0.00009» ‘ "
and surface finish up to 0.2 of 1 micro inch.

4 Facto oductio

The tool! room will bBe capadle to handle yoarly:
J = 10,000 units of small and simplo tool grinding
= 1,000 milling cuttors grinding and lapping including H.8.8. and

Carbide Tipped Tools;

= 300 Jigs and Fixtures weighing 100 tons;
= 1000 Simple Jigs and Fixtures - 100 tons; | 1
= 200 Bharpening of Broaches; |
= %00 Speoial Goar Cutters Orinding

Bagantial Machinery and Equipment for Tool Roos (Detailed upacifications

are reflected only for gpecial machines in tool room work) |

Lool Room Hirsh Precision Machines
(1) Jig Borinz Hachine with all accessories

Boring and Facing Hsad, Moring Bars, Collact Chucks, Intermal
Miorometer, Depth Feasuring attachoent, Auto positioning Jig Boring

} . Machine capadle of sensing position to an acouracy of 0.00002%, Ia ‘
oxrdar to give extensive scope of precision machining, the machine should |
v oquipped with,
‘ ' = two dinensional tracer controlled copy milling

= automatic profile generation '
"= auxiliary horisontal boring spindle
= automatic selection of oo-ordinatoe . ’
= sutomatio quil) ratrantion ayston
tion - work table - 60 x 3oM

work tablo longitudinal Yraverse - 48»

work table oross traverse - 26%

Spindle opecds (steploos) - 40 =~ 2000 r.p.n.

1 8pindle foeds (8 up amd down) - 0.0005" to 0.012* /por
‘ spindle revolution S




(11) Precinion Univoraal Grindins Machine with Aeceasoricg

Height of Centres -~ 6", Dictanco betwoon Centros - 24" to 60
Wheol speedo {£) - 1561 ~ 1910 r.p.m.
Work speads (4) 40-200 r.p.m.
Tadble Spoods -)" to 192"/l1n.

“ - Wiesl head Snfoed - 0.00)" to 0.0002"
Work hoad swivel - 90° right - 45° left
Whoel hoad suivel ~ 90° right - 90° loft
Urderslide swivel - 90° right - 90° left

Teol Room Die sinking Hachine (Duplex Hoad Type) with electro-hydrauiie

tracer control
Table Size - 46" x 24

Maximum Depth of Die = 10"
Naxiiun' longth of Die - 20

Maximum width of Die - 20"

8pindle spceds ~ 30 to 1800 r.p.m.

Hérlsontnl. Vortical - 0.25" to 20"/.1&4“ and traneverse travef )
Automatic Horizontal and vortical step feod - 0,010" 0 3" in inch/stroke

ecision Cylindrical Qrinding Machine \J ]
Max. wheel diametor -~ 207
Nax. whoel width - 4¢
Neight of Contres - 61
. Onpacity botwcen contres - 24% - 72"
oo Wnoel spoeds(2) 955 - 1205 r.p.m.
o uWork speed  (6) 16 to 235 r.p.m.
Tablo speed - 3" to 240"/min.

(v) Qptical Dividing Head , .

calibra;ion can bo up to 2 seconds. Maximus distance between ocentres - \l o .
(vi).Jiigh Procinion Gauze Grinding Machine

(vpocification itcns will be as adove)

(vi1) Precision Internal Grinding Machine

(specification items will be as above)

_(¥143) Pruéinion Surface Grinds ne Machine
Longitudinal traverse - 22w
Croos Traverse - @

Moximua hoipht from table to Contra Spindle - "5:;"
Working tablo - 200 x 8
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(1x)
(x)
(xt)
(x44)

(xisd)

(xiv)

(xv)

Universol Milline Machine with Accrnsories (standard machine)

Universal Horizontal Borins Machinn (standard machine)

Precinion Lathe with all Accessorics (standard Machine)

Preeinion Universal Broach Sharpening Machine
Buitadle for both internal and surface broaches. Max'wwa longth N",
mioro-feed attachmont and built in frequonoy changer.

Prooision Twint Drill Crinder with Attachment
For grinding twist drills both LS and RH, high speed stocl and

carbide tipped dim. 1/32" to 3w,

Procinion Automatic Face Mill Grinder

Por grinding a lapping face mill cutters (LN and RH) tips for W3S
and tungsten carbide. Milling cuttcr diametor - 6" o0 12", Naximum
grinding wheol sise ~ 10" x §" x 1" Bore.

Double Fnded Orinding and Lapnine Machine with Angle Plate and Table
(Parallel Faco)

Maximun whool gine 8¢ x v
Whecl sine for lappirg 6" x §*

Precision Turning Lathe with Cross Slide Swivel for Turret
Standard Unrig.ht Drilling Machine ]

gtandard Radial Arm Drilling Machine

Btandard
gtandard Knce Tvpe Milling Machine & Medium Bise
fitandard Shaping Machine Maohino

Doublo Ended Orinding Mathine

Duuble Ended Polishing Machine
dand Sow with Endless Saw Blade

Electric Arc Welding Machine up to 800 Anps W,
Blectric Spot Welding Machine up to 3/0" Thickneos to be welded

\

Precinion Surface Tuble - 36" x 36" - /2 ton wei

Morking Surface Table - 24" x 24" - 200 kile woipht

Jleat Treatnent Mirnace . .

%" x 20 « 20m - Temperature wp to 1600° ¢. Bloctrically heated.
Quenching Tank - 36 x 360 x 3w . ,

Pittors beneh, viceny universal viceo, );nnd tooln, dl-.itl. aotu,




(xxx) Noasuring Instruncnis _
(a) Horizontal Niyh Precision Opt.cal Conparator ,

Total range of scale - + 0.005" )

4
N

Oraduation of scale - 0.00005" i"
e Vertical movcment of workpiece - 3
External maximuaz diameter A"

- maxiwum distance o
. Minimun pitch diamcter gauged 25/32¢

Pacilities for rapidly and accuratcly checking oxtornal and
intornul plain cylindrical gauges, sorewing gauges.

(v) Tool Makers Microsocpe '
With compound table, field of yiow, work oontre oradel,

vee-gupport, proiractor ocular.

- {0) Precision Sliv Caures (3 sots reguired)
-4 sot of B1 pieces comprising (P3868)

Range Steps Pioces Grade
0.1001 in. = 0,1009 in. 0.0001 in. 9
0.101 in. =~ 0,149 in. 0.001 in. 49 For Workshop
0.05 in, = 0.95 in. . 0.08 19 yor Inspootion
114n, 2 in, ) in, 4 in. - 4 Por Calihration

(4) Univorsal Test Tndicator Set
Dial Indicator, Back Plunger with 1.5 ma. (1/16v)and
radiug anvil
Oraduation - 0.001 in.
Roading - 0-100 or 0-50-0
' Range =~ O to 0.2 inoches

e

L J
() Lover Tync il Indicator
. (f) Standard Reference Vernieo

(g) Yornior Depth Gauge
Open vernicr roading direct to 0.001 in.

(n) Yernier Meight Gaures
Capacity from O Lo 36 inches
Capacity from 0 to 18 incheo

(4) Bnac_Tanzert Galiper
Oapacity up to 4 ineches
Meading Lo 0,001 inchen '

|
|
L




(3) Yernier Calipers, Stuares, Encincers Scuares, Bevel Vrotracter,

#e%  CENTRAL REPAIR, MATITFIANCE,

Qoimbination Set, £mall Mole G-uze,Telescopic Gaure, Pnd Measuring

Micrometinor Set, Dopth Gauge Hicrometer, Internal Micromater, Hand
grip Doep Frame ilicrometer, Thevad Heasuving Tools rnd Micrormeter

ANNEX 3 e (iid)

This ocomuon engincering servico facilitica will provide allrounmd

maintcnance facilities to the small and medium gsize firms in the rural
arcas, With th: available machinery and equipment it will be possible
for the doveolopment contre to manufacture prototype agricultural
products designed by the product development and design scrvices scotion.
More ovor an extonded training facilitics can be provided in this
seotion so that the workers in the rural arecas will rececive all round
praotical trainirg on manufacture, repair, maintenance of the plant. In
this way a linkago can he cstablished amongst the doesign and engincering
scotions of the development contre and the linkage betweon the industries
ad the developmont centre a8 a whole.

Lentral Repair, ltaintenance, Prototyre Manufacture and Training Shop

(1)

(11)

Minimum Nachinery and Equipment Required
Lathe for turning and sorew cutting-
Maximumn _swing over bed- 36¢

Oapanity betuecen centreas - 72¢

Naximum length of threads - 6

Moximwa diameter of threcad - 6M

Maximum piteh - 5 throads/inch

Gapotan Lathe with lex~Turret and All Accessories
Diamoter of hole through spindla - 21

Nuximwa nwing uader overhead support = 133
Haximum distance of cpindle flange to turret - 33
Noximum length of bar stoch.8"

PROTCTYPZ WANUPACTURE AND TRAINIRG SLop
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(1ii) Universal Billing Iachine witih Compound Dividine He

(iv)

(v)

(vi)

(vii)

(viit)

(ix)

(x)

Milline Attachaent
Capacity - 30" x Bt x 20
Bpeeds - 18 ranging 26 to 1250 r.p.n.

ad and Vertj eal

Pecds - 18 from  to 30 i.p.m., 9} diamcter Universal Dividing Jead

Knea Tvpe Rilline iashine with Dividins Hend
Capacity = 30" x|&" x 20v

8poods ~ 18 ranging from 26 to 1250 r.p.m.
Feeds ~ 18 from } to 30 i.p.m.

llord mont =1l Porins I'achine vith Sliding Pead and Swiveling ‘opk Tahlg

Maximuwa diameter foce and bore - €OM
Bpindlc traverse vertical = 71n 40 6 2o

Revolving tablc - 48" x 48", naximum dislance facing
boring sciay - 140

slide to

Glirdrical Goinling Nachine with Internal Grindint Attachment

Grinding wheel pize = 20" x 2" dia, x 8
Naximum dianeter ground - 100
Naximwn longth between contres - 72

Roll face length - 48" wt. of Roll - 350 lbs. (maximum)

Surface Grinding Machine with Mametic Table
Bito of tablo - 2% x Bn

Lognitudinal Travel - 22

Transvorse Travel - 8¢

Grinding Wheol.- 8" diamcter

Radinl Arm Drilling Machine with Universal Table

6 ft. spindle radius, capacity - 3" diamater in .8,
8poads - 15 to 1500 r.pem. ~ 17 stopo

Poods - 0.004 to 0.030 i.p.r. 6 stops

Upright Drilline Uachine

Capacity - I diamcter in M.S.

8peeds -~ 15 to 1500 ropom, - 17 steps
Feede ~ 0.004 to 0.030 i.p.rs - 6 ctepo

Geor lohbinge Machine wilh Acsennorien

Maximum distance - centre of work cpindle to eentre
Hob Arbour diameter 1in

Maximum hol oulnide dismetor An

Haxitmn DD madule Conl Yoem an Rennd 4 4n 173

of Mo hrbour’_ §3%
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(=v)

i)

{xvil)

WUadd)

(i)

(xxi)
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Pene Lorvir s tehire with Accensorios
Capacity - 130" diameter

Pitch Dicuetor - 1 to 18 inches

Cutoido Dizvcter maximum - 18,875

DI or lHedule - 4 10 16, Culter diamotor - 9", Maximum faco width

straickt 10", Marimun crown width - v

vertice] Lothe with Turret Slide Avranrement and Side Tool At:ggmont

Table dismeter - 36"

Maxinra dlameter of work - 440
3w Jleod of turret tool head - 24"
Aariacil dras e of ndde ool - Jon

it areoon ichace

0Ll Ficel or r’cctrically heated heat troatmont furnace mazimums
tomprrntisa un 1o 1200° @ with therrostat control,

1 e 'I‘m:I:
Scenl I vicited Tank - 360 x 36n x 36"

Loers 5ooln

Maximus Yerding prersure - 50 tons
Bffeciive wark length = 100M
vidih of trylg - O

5ioko = 9 40 4" Wwber of stoke/min, 9

Wacenide “onaeg
R R AN )

Capeaity - %% tons
Blenk thicinoas uvp to - 1/6" in M8

Tuba Nendinr Yaching
Maxiwun of Luhe diancter - 2 {n No!a ' )

AN 7 et e

Haelrom tenofle sivenght of plate - 50 tons/sqe in

¥ige eutiing - mp t¢ 1/8n

04 of alroke per miute - 2600 to 1400

Maxivux eircole» cutling - 20 diameter Y

Tuecrire pachira
Shear 4n nild sical plate - up to 15/
Shearing Yaptu - 100m

Birehen por ainnte - 15

Hwir.m? ie Ppean

CEmeesara o bw -




(xxii) Flectric Arc Weldine Sct
Maximum ourrent - 500 anps.

(n‘lii) Bleotric Spot Weldinr Sot
Maximum thickness of material ¥.8. - §*

. (xxiv) Orvacviilenc Welding Set
(standard)

v, (xxv) pProfile Gas Cutting Machine

Maximum sizo to be ocut -~ 48" diameter

(xxvi) Crankshaft Turnin=z Machine
Orankshaft size - length - 30", Pin. diameter - 3"

(xxvii) Crankshaft Grindine Machine
Cranlkshaft size - length 30", Pin. Diameter - I

(xxviii) Portable Tools and Equirment
Drilling, grinding, trimming, eto.

(xxdx) Electrical Mcasuring Equipment and Maintenance Equipsent

Mog Services for Maintonance Seotion

. (s) Flectrically driven compressor set
(i) water tank, oil tank and pipeline
(441) Blectrio substation

} ' ' (iv) Porklift trucks, crancs, eto.
(v) PFitters Bench, cupboards, ete.
i Maohinory for Training
. Nediun and Small size:
v Lathes, milling machines, drilling machines, wolding maohines,
boring machines and also to use‘all the machinery in the maintenance
. shop for practical tiraining.

s+ ESTADLISIMENT OF CEMIRAL GALVAMTSING, FIuCTROPLATLNG AND PHOSPHATING

WAl

The above processca are used to protect the nurface of the ocomponents
associated with the agricultural machinory and equipnunt. It is diffioult
for tho umall firms in rural areas to install in their own plant the

| motul nurface ircatmont machinery which are gonerally capital imtenuive
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and beyond the means of small establishinents. In order to facilitatle
this cervice wrongst the industries in rural areasy the devolopment centrg

can install such a plant for common engineering use.

Elcetroplatine~ Process

The process of metal surface treaiment will be as follows:
(a) Bright Zinc Tlate, Pasgivate snd Bloach

Ary conventional Bright Zinc Plating Process to cive a minimum
thickness of 0.0003" and passivated with a conveniional chrom type
passivating solution and bleachecd to give a zinc coating of good
appearance vhich will withstand 48 hour Acetic Acid Salt Spray
ASTM B. 287.

(b) Coppur and Nickel Plate

Any conventional Copper Plating Process followed Ly a
eonventional nickel plating process to give a minimum thicknoss of
0.0006" of good appearznce.

(e) Copper , Niekel and Clrom Plate

Any conventional Copper Plating Process followed by a conventional
chrom plating process to give a resultant thicknecs of 0.0006" to confor:
with ES. 1224 of good appcarance.

(2) Pho-phate, Stain and 0il Process

Any conventional phosphating process, providing it oconforms with
& particular weicht, dycd by any approved water stain and scaled
by any approved 0il to give corrosion protection apecificd by
manufacturer.

(o) Parcolubrize Proceas

Phogpliate with parcolubrize and sca) with an approved lubricating
0il to give a good corrosion protcction purface,

glntipg Shop

Y. Parkolubriza  Bonderise and Copper Plating

(4) Donderizing Vat 4% x 39 x 37 Decp - 1 off,
(i1) Mot Swil) vats - 3 off,
(ii1) Trichlorcthylene degreasers - 1 off.
(iv)’ Copper plute vals 6 x 3% x 3¢ deep - 1 off.
(v) Moists and runwiya - 2 off,
(vi) Parkolubrizing vats - 3¢ x 3¢ x 30 - 1 off,
6% x 3% x 3° - 1 off,




Power Nequiremnnt .
The vat loads dopond on the number of componontis por Jig and the mabor
of Jiro loaded to tha vats.
Total capacily - 500 amps L
For Copper Plating - 25 to 30 amps per 8q. ft. for tho orloulation of vas lo\dum
Estimated Prosous time - '
Parxolubrise - 15 to 25 minutos/vat.
Copper Plating for carburising - 30 minutes/vat.

2, Dright Zine, Copper, Nickel and Chrome Plating
(1) Trichlorcthylene degreasor 1 orf,
(1) 2inc Plaiing Vatn GV x 3% x 3¢ - 1 off,
(111) Onlvapiipcd hot swill vat 3'x3'x3¢ = { off,
(iv) Calvaniced hot owill vat 6'x3'x3f - 1 off.

(v) Gulvanined cold swill vat. 3! x 3' x 3¢ - 1 off,
(vi) Btainlecs Steo) Nitric Acid vat. 3¢ x 29 x 3 = 1 off, | ;
(vii) BStainless Stecl Nitric Acid vat. 4" x 3" x 3"" - 1 off. ' ,
(viii) Stainleos Stocl Proscal vat. 3¢ x 3¢ x 3f - 1 off, |
fix) Copper Plating vat. 6% x 3¥ x 3¢ - 1 off,
(x) 2inc Plaiing Darrel - 1 off.
(xi) Nickel Plating vats., ~ 6f x 3¢ x 3‘ = 1 off.
(xii) Chrom Plating vats 6' x 3 x 3¢ ‘ - 4 off,
(xiii) Rinoing vato 3 x 3¢ x 3¢ : =6 off,

(xiv) Various air taps, bonches, vices, jige, hoists, ete.

Petinated Procens Time
Bright Zinc Plating - 15 minutos
Barrel Zino Plating - 60 minutes - ;
Copper Plating, N and Or. - 6O minutos to give a thiokncss 0.0008 o ‘i

The oleoiroplating shops ncod a suitudble chemioal laboratory with
equipmont for the analyainp of chumical and treatod surfaco proporties of
parts,

The section will bo nble 1o oater for procesning the following partst
Ohinel, tinea, diucu, goars, pinien, ete. for phonphating and gear 1avor,
bolis, muin, rodo, capn and many other paris for bright sino plating or M.

Crs plating of traciora and implomonts and for other induotrics in tho rural S
aren.
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ann RSTARLTSIMUNE OF CENTHAL HEAT ’I‘RI‘);\:!EEW‘ PLANT

Heat ircaiment is ihe cosentin) requircment to condition the otoel
parts in order to sustain greater load bearing characteristics and to "
inorcase the ourface hardness for greater resistance to abrasion and wear,
Bubotantial parts of agricultural machinery and equipment necds heat
troatment c.g. chioels, tines, dices, transmission ohafts, gears, cans,
springs, connceting rods, cto. Heat treatment cquipment are also cupital
intensive and require high degrec of chemical and metallurgical attontion
and consideration. In agricultural machinery and equipment, the certain
! parts require three types of heat treatment.
- (1) surface hardening and t.ompcrin(: to give a required surface hardnens
(2) ‘rhrough hardening and tcmpering to give a specific hardness within
the material of the parts. _ _
(3) Anneling - to reduce the hardncos in order to continue further
machining operations.

Considering the magnitude of engincering and tcchnical skill involved
during tho heat treatment processy ii is desirable if a contral heat
treatment shop can be installed within the framework of thc development
oentre as a part of Common Engincering Service Facilities for rural
industries. Small and medium oize industries will bo able to heat ireat
their parts and components without having individual invesiment. 'The
oontre will aluo provide the Yechnological know-how through the technological
sdvisory services and will thus create a linkage betweon advisory serviceo

and engincering common services and the local industries require tho heat
troated parts.

i Bonontinl Machinery and Fuyuipmont Required for Contral Heat Treatment Shop
1« Yormalising and Annoling Shop

(1) continwous Normalising Purnace o
(11) Trolleys (overhand rails) o v
(141) Hand Trayc and Sti1lages for storing,

l’roooqs timo 15 minutoen, L . T '

| & Carburinim; by Pack Hardening Process . -
i Thin e the usnal mothod of canc-hardening and is the mont coonomical
j for "docp" canco or for parts whieh require prinding after hardening. This

| 1o moot unitable for urtisan und nmall woale lovel. 1




The process requires

(1) Churcoal grains of }n size to {-" sise : '

“ (1) Pack hardoning boxes = 12 . 18% ¢ 1w
(124) 0f) fired furnace up to 900°C size - 36 x 3" x 6%
. (iv) vator or 0i1 Quonching Tank - 48" x 480 x 48 .

(v) % Ton lloist

Casc Dopth
- up to - 0.040" at 900°C for four hours
for small pieces up to 1% x §n x q»

- up to - 0.040" at 900°C for 8 to 12 hours
for relatively largo picoes to be oarburised

Sage-lardening Steels apd Hoat Troatment

Tho following are tho general case hardening stecl used in
Agricultural Machinory Industries.

Bpifioation  Refine uensh Barden  guonad
B 324 870/900°%  Water or 011  760/180°%  Water
B 32¢ 870/900°  Wator or 041  760/100°C  Water
X 328 870/900°C  Water or 041  760/780%  Water
B 361 850/880°  Water or 011  780/820%  of1 .
‘ RN £ N ' 850/880%. . ‘Water or 0f1  780/820% o1
. 3 - hg, lardenin Tetnari .Sh

(.1) Garburising furnace with endothomio
amd town gas (if available)

. (41)  Nardoning furnace oil fired op eleotrically heated
(111) on Quenching vatg ' ‘

(iv) Wator Quonching vatg

generator using propane ;

{v) Trychlorethylene Dogroasers i;t
(vi) Mebile orang

(vi1) Teints for dogroaserg
(viss) CGooling conveyor
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i Gano Depth_Achieved
\ 0.010 inch =~ 1 hour
0.025 inch =~ 2 hours
0.035 inch = 3 houro
0.035 to 0.070 inch = 6 hours
0.070 to 0.085 inch -~ 10 houra EPUEN »
0.085 to 0.100 inch - 14 %o 24 hours )

1t Tem ormr - ‘ r

(ix) Salt type tcmpering furnace
(x) Trychlorethylene Dogreasers Vat.

Tompering time - 60 minutes

i 4. Induction Mardenins Shop

(1) 145-14 Hardening Furnace
(44) T5-KW Temporing Furnace
(414) 60-XW Temporing Furnace
(iv) 0il Quenching Tank

(v) Water Quenching Tank
(vi) ¥ashing Plant
(vii) Flectric Crab Crans

Alternatively "o »
(1) Open Hearth Hand Controlled Hu'doninc Nrnasce

(i1) 0il Quenching Vats |
(14i) Water Quenching Vats

‘ 5. Cyanide and Mutra) Salt Hardenins and Tempering Shop

This in for very cmall parts to be hoat ireatcd By batch sise.

(i) Tvin 24" cyanide pots :
i (14) fTrichlorethylenc degreaser vat.
! (444) Pre-hsating pots

{iv) 0il Quenching vate : i
(v) Wuter Quenching vats

(\fi) Benches for wiring and jigging for dogressing _ v

Qase_depth | - Ninjtes

0.005 inch -

0.010 inch -

*

0.015 inch -
0,020 inch - L]
0.025 inch - 150 | .
0.030 inch - 180 :

i \ 0.035 inch - 210 o

3S8%%¥




Tomporing After Cyonide Treatment
(vi1) 55 KW Temporing Furnace or
4 (vi1i) Contimwus Salt Type Tompering Furnace

(ix) Loading trolleys

’

Quality Contre) andt Inanpcotion
Quality of a prodwsi cannot be croated at the finul stage of
samfaoturing proccun. Qualiiy is within tho product. Therefore,
qinlity control io an important and nost vulnorable operation in the
production procean. A munlity contrel centro will be able tn ansing
small firmo for the introduction of a good quality oontrol pystom. 3
This roquiren:
= provision | of calipcr, miorometor, depth gauge, hoight gavge, ste.|
= dosign of opeoinl production inspaction gauges o.g. gap gauge,
" plug gouge, throad gauge, eto.;
~ quality control oharts with uppor and lower limit for quality comtrol}
= statiotiocal quality conirol for bar or chuck atuom~tio machinee
= inopootion nnd conirol of tool geomotry and technology involved in it
= improvication of upccinl inepection tools;
= training of inspootors and quality control onginoer.
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