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T3CHUC&L REPORT

oit

AGRIOUIOTRAL E?Ig?-5g]T5 PAOTOHT 

1 . CTTRqTOOTIOH

At the ou tset, the purpose of th is  report i s  to  "be explained.
In  Ju ly . 19791 the Ind ustrial Advisory U nit, submitted an :,3oononic 
Evaluation Roport o f A gricultural Implements I?aotory.n This report high- 
l i f t e d  d efic ien cies in  production, marketing and general managements and 
oonoluded by stressin g  the need fo r  a to ta l  reorganisation of the facto ry , 
augmentation of production and marketing expertise and an early  assessment 
of demand and export p o ten tia l, among othor th ings. As a soqual, a proposal 
was put unto the government of PDKT by t i e  Unit fo r  the services of a 
Keohanioal / A gricultural Engineer fo r  a poriod of two years fo r  studying 
tho o ap ab ilities  of tlie facto ry , production planning and processes, 
p o s s ib il it ie s  of d iv ersifica tio n  and reorganising the production patterns 

accordingly.

2. The obioct o f th i3  report i s  to  look at the facto ry  operations
/the

from a  toohnioal anglo and h i f  ! i f  t/nore important dofioioncies with 
suggestions fo r  th e ir  eradication so ns to sorvo aa  a baokdrop fo r  tho 
proposed export to  f a c i l i t a te  h is  study, without at the same t in e , 
overlapping or encroaching upon h is  functions. In other words, i t  i s  
intended to bo complementary to tho Eoonor.ûo Roport already proparod* I t  
i s  by no means, exhaustive, but i3  ind icative of the areas oallf.ng fo r  
iiwlopth treatment or a tten tion . I t  i3  baaed on v is i t s  to tho factory and 
discussions with the o f f ic ia ls  oonoomod, Considering tho import anoe of 

th is  fa c to ry , th is  toohnioal survey was considorod neoess3xy.

K.P. Ilahalingnr.1
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- 1*1*
j ч

Cho actual outputs in  1977 2nd 1?78 f a l l  fa r  short of "the 
oapaoities in  reopeot of the various Prodnoto. Che figures 
betvnon 15ТГ and 197'°’ also exh ib it \ri.de varianoes. Che reasons 
oaa Ъе attributed  to  operational dofioicnoies (inoluding 
d efic ien cies in  equipment / prooesseo and human гезоигоез) as 
n o il as marketing. Kroept fo r  the netting sectio n , the entire  
factory  1з olosod dawn sinoo 1.1.1979*

1 .2 .

w

Баш of the product3 , notably «Левого and halves, are too 

ocmplex to  manufacture, as they involve as many as 37 and 13 
operations respectively . For л rant of o ffta k e , largo stocks have 

accumulated, and fu rther they have been l e f t  unprotected, resu ltin g  
in  deterioration  and heavy ru st on the 0urfoooS| ’.iiioh nay render 

salvaging d if f ic u lt  than dsoasd -япстодоов.

1 .3 . Successive equipment / prooesseo 'nave exhibited inbalanoe in  
oapacitino, resu ltin g  in  inter-pro ooas accumulations of p artly  
fin ished  n a to ria ls .

1*4« Reoords of l i f o  of oomponento, th e ir  detailed  designs and 
sp ecif ioations are not % 'a ilab le  impeding effeo tiv o  maintenance.

1 .5 . Che Heat-Treatment oootion i3  reasonably •’.joll-oquipped and ocn 
well find  a plaoo in  future d iro rc ifio  -.tion programmes.

1 -6 . Owing to poor v e n tila tio n , tho working oonuitions in  the Forge 
shop, p articu larly  in  summer months, must be arduous, leading 

to  lov: produotivlty.
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1 . 7 .  Standards - o f housekeeping leave much, to  be desired a t a l l  plr.oos. 
Substantial improvement i s  ca lled  fo r . I f  continued, reh a b ilita tio n  
of some of the equipment may pose '-serious problems, not to  spealc
of pro eluding i t  a ltogether. Id le woriBrs should be deployed to 
olean up equipment and working environment, Id e n tifica tio n , 
oodifioation and o la ss ifio a tio n  of tools and dies are called  fo r  
in  the to o l s to re ,

1 .8 .  There are wide varianoes in  respeot of personnel as provided fo r 
in  the orig in al p ro jec t report and current deployment. In  such 
metallurgy-oriented engineering fa c to r ie s , adequate and trained 
m etallurgical personnel must be provided, otherwise operations as 

well as quality w ill su ffe r ,

1 .9 . Heavy stockpiling of products and consequent stoppage of operations 
are the d irect re su lts  of absenoe of accurate and r e a l is t io  
assessment of demands* There are al3o serious lacunae in  the so ilin g  
p ra ctice s , llarloat research is  a continuous a c tiv ity , v i ta l  even 
a fte r  a factory  goes in to  f u l l  production, in  order to  determine 
c r i te r ia  fo r  expansion or d iv ersifica tio n .

1 .10 . The immediate need i s  fo r  an in-dopth market study to  accurately 
and r e a l is t ic a l ly  assess demands and to  id en tify  products to  be 
tcJ©n up fo r  manufacture in  th is  faotory* This must preoode 

other a c t iv it ie s ,

1 .1 1 . Tho position of I-Ieohanioal / Agricultural Engineer, fo r  which a 
Job Description has boon submitted by tho Unit to tho Government, 

must be f i l l e d  a» oarly  as p ossib le.

A
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1 ,1 2 . After Identifying the new products, processor, oquipnQrrt, oto.
The following supporting servioes must ’>e established;—

Design and Drawing O ffioe,
Production Planning and Control,
Eraventive maintenance programme,
Inaptectio n  ancl Quality Control,
Braining and Developnjent,

1*13# Désigna and layouts o f building must ensure oonfortable working 
conditions.

1*14* Imbalanoe in  cap acities of successive equipment and processes raust 
"be averted by proper designs and layouts*

1*15* Manufacturing processes should be simple and operations re s tr ic te d  
to the bare minir-v,: the tra n sfe r of complex technology i s

d if f ic u lt  to asriudii'.e  at t i l ls  stage.

1*16* Manpower planning must ensure that personnel of the requioito
d iscip lines are available coraraonsurato with the prooesnoa employed#

5



2. GAPACTTT TTEEUSAHOITt

2 .1 . Eio factory  nos in s ta lle d  under a b ila te r a l  agreement v ith  the
Chinese Gover nment t the in s ta lla t io n  having "been oormletod by nddr- 
1976 and the plant ran under Chinese supervision u n til end — 197C* 
The orglnal in sta llo d  oapacities as given in  the Chineso report 
of 19731 prepared "by the Shanghai In s titu te s  of Design of Light 
Industry and o f C ity Planning and A rchitectural Design, rare as 

follow s}—

Item Spoon, Unit Annual output

Combined hoe & ohisel t  х ь . Poo 15 0 ,0 0 0

Chopping hoe 2 & 2 /  l b . :i 5 0 ,0 0 0

Serrated sioklo 7}  lh . ;; 15 0 ,0 0 0

Household soisaors 5:' & 7” ;r 10 0 ,0 0 0

Bvrtohers1 knife 6“ c"; 0:| :i 15 0 ,0 0 0

Calv. IM n wire I . 2 5  -  2,77nim Tons 165

Iron id.ro 1 ,25  — 4 # 5 ram 300

Ею foregoing figures ere based on 300 working days per annum, 

single — s h if t  and eight hours por s h i f t .

2 .2 . Его actual outputs however, f e l l  fa r  short of the above capacity — 
fig u res, as i s  evident from the following s t a t i s t ic s  fo r  1977 

and 1979?"

Ш ci  Cap, Ш л  Oaft.

Digger he© 60,547 20.2 76,097 25.4
Hoe/spado 24- lb s . 0,472 15.9 35,531 71.1
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2 3 0 . Cap. A Pa&L

Ho®/spade 2$' lb s . 27,015 54 5,952 11.9
Siokla 56,587 10.9 91,604 30*5

Soissor 7" 7,103 7.2 15,138 15.1
si 5:1 21,447 21.4 1.710 1 .7

Knife 8" 41,543 27.7 67.320 44.9
s> (Jst 50,950 39.3 34,236 22.0

2 ,3 . The production exhibited vide variations in  respect oi' oapaoity 
u t il is a t io n  between the two years, Uhllo teeth ing troubles cab 
bo offered as an explanation t c  sot»  ex ten t, the fao t remains 
th at the gestation periods of auoh engineering industries goo±e& 
fo r  mass — production., are usually not long* Therefore, in  
about a octuple of years, tho rated  oapaoities should be invariably 
attained/ That they have not leads one to  look fo r reasons, 
rjhioh in  th is  p articu lar facto ry , f a l l  in to  two oatogorias, v iz . ,  

a) Operational d e fic ien cies including ( i )  equipment / process 
defioienoios and ( i i )  dsfioiencieo in  human rosouroes and b) 
marketing, The entiro factory  has been olosed down sinoe 

1-1—1979 (exoept one no. tin g  section) fo r  want of adequate 
o fftak e , presumably booauso of marlaeting problems* A wire
drawing section  foods wire to a separato n o il factory  located 
eleeviliere as -.roll as to  tho netting 3eotion, the range being 

0*75 — 6 m * d ia . Since 1-10-1979, there has been no orders fo r 
n a ils , and th erefore , the ontire output of the wlro drawing 
sootion i s  oensumed by the netting sootion.

7



3 . 0BSSR7AHDI1S:

The Chinese report of 1973, prepared by the Shanghai in s t itu te s  of 
Design of Light Industry and of City Planning and A rch itectu ral Design, 
l i s t s  the following requirements of ravj m aterials fo r  tho annual outputs 

envisaged and already s ta te d ;-

Product Speoos (Chinese) Unit Annual require
ment

Combined hoe & cM nol 45 7̂  s te e l  25 ram.
dia. Ton 154

Chopping hoe n » :• 16XQ0 JIEU -? 90

Serrated siolcla 50 ffel n plat© 3 2 
lm x  1 .5a . ;» 22.5

•* :l handles Timber m2 24.5
Household scisso rs 75 7̂  s te e l 10—13rnni.

d ia. Ten 13

Butchers * knife 60 jU  itx C.H. s teo l
l,5m a,x 75aa. 20

■i n handles Polypropylone p la s tic n 7
Iron wire & galv.^J 

iron  wire j O r r l o o  — 0 stoo l 
6 .5  mm. dia. it 477

©10 procurement of these raw m aterials has not presented any 
problem, aooordlng to  the Factory Management , as they oan "bo imported 
from any oountry offering  the host terms.



3 .2 . DESKS? АШ? ДШДЯД ОЩЖЗд

3 ,2 *2 . Currently, there aro no faQili-W.es fo r  designing- оошропопЬз, 
too ls or dies nor has the need been f e l t  as the operations -were under
taken with the dios o rig in a lly  supplied with the main equipment in  19?6.

3 *2 .2 . Regardless of the actual products to  he manufactured, nrso- 
prodootion techniques e n ta il  considerable use o f J ig s  and f ix tu re s , the 
design of vjhioh o a lls  fo r  h i$ i s k i l ls  aoquirol Ъу extensive tra in in g  and 
experience. A well ~ equipped Design and Drawing O ffice w ill th erefo re , 
pay handsome dividends. As more and more sophisticated  products aro 
taken up fo r  manufacture and as experience i s  gained in  a l l  th e ir  aspcot3, 

reside signing of the products w ill heoono neoessaiy from time to  tin e 
e ith e r to  cut down oosts or to f a c i l i t a t e  manufacture or even to  develop 
new products. Improvisations in  manufacturing processes w ill also 
e n ta il  designing on the hoard, A Design and Drawing O ffice 1з therefore, 
indispensable fo r  such an engineering workshop. Shis view is  also shared 
by the Factory lianage.-rent, >iho believe that a stago has now been reached, 
when dies fo r  new products have to  ho designed, and also  ex istin g  dies 
may have to  ha modified in  the lig h t of oxperienoe gained. Admittedly, 
■until the roquiste s k i l ls  are z- ,aiTable in  the country,a s ta r t  can he 
made with a modest e ffo r t  by a nucleus of qu alified  expatriates and/or 
of some of the national personnel, who have the p oten tia l fo r  growth 
and development in  those v i t a l  areas of design and engineering development 
add viio should unde rgo tra in in g .

9



!

3 .3 . PRODOOOÜDH PLANNING AIE) CX?gEB0g.1

3* 3* 1* 'jhe planning of production i s  no*.; hro-dly don» on the "basis of 
division, of a year in to  four quarters and each quarter in to  three months , 
su b ject to changes from tin® to  tim e, depending upon p r io r it ie s . Ho 
separate section fo r  production planning e x is ts*  The functions are 
currently undertslaen "by shop-floor supervisors in  consultation with faotory 
management. In sound production management, the planning functions are 
divorced from the shop-floor production personnel, who should re a lly  
oonosntrato on the techniques of manufacturing operations and teohaichl 
problems arisin g  therefrom. Production planning i s  not th e ir  function.
I t  >os g ratify in g  to  note during discussions with the faotory management 
that they too , f e l t  the nnod fo r  an independent production planning set-up.

3 .3 .2 *  Regardless of whether i t  i s  dcoided to oontinus the ex istin g  
pattern of production on a modified scale or to  d iversify  in to  now lin es 
o f production, (a fte r  the proposed I.eohcuiioal / A gricultural Engineer 
ooripletes h is  study), aiw ell organised Production Planning and Oontrol 
oystora fo r  the entire factory  i s  indispensable. The functions w ill 
oover ( i )  pre-planning of workload on the various sections with req u isite  
documentation and drawings, (i5 ) scheduling including time — cyoloo of 
operations and operational planding shoots, ( i i i )  progressing of >jork 
on the shop-floor to  ensure smooth flow of m aterial "between processes and 
oovering accurate allocations of tim e, hold-ups in  manufacture and f in a l ly , 

(lv ) oolleotion and analysis of relevant s t a t i s t i c a l  data including 
variations in  tim es, costing and closuro of oonpletod job fo ld ers.

10
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3 .3 .3»  Production -planning and oorrtrol e n ta ils  maintenance of a number
of reoords re la tin g  to the jobs received, raaohine loading, delays and 
hold-ups, tiroes ta ten  fo r  various operations, ©to. Some of the important 
forms and cards commonly used are shop orders, m aterial req u isitio n s , 
machine loads, worlc ooupletion n o tices, daily  production rep orts , daily 
tirae—shoets fo r  maohines and operators, process cards, man-hour end 
machine-hour oapaoity records and production schedules (monthly, quarterly 
and annually), some ef ■whioh have already been developed by the Unit.

3 .3 *4 . A good p_oduction planning and oontrol syjtem th erefore, 
constitu tes the nerve-oentcr of any engineering manufacturing shop, and 
i s  indispensable fo r  i t s  organised functioning. D etails of i t s  organisation 
and adm inistration vri.ll obviously depend upon the precise nature o f the 
products envisaged*

3 ,4 . coiPLExrrr ~ of. HMamcTOHB:

3*4*1* A pro lirainary study of tho operations involved in  manufacturing 
some of the products leads one to ooncludo that they are fa r  too oomplox 
to  be prooo3sod in  a general — purpose engineering -jorkshop likB the 

A gricultural Implements Factory nod sp ecia lly  equipped fo r  th is  purpose. 
As il lu s tr a tio n s , manufacture of sci33ors and knives e n ta il 37 and 13 
operations respectively  as l is te d  bolov;j~

Spiflsorq

1) Gutting
2) Forming

3) Folding
...............................11



11

4 ) Pressing

5) Brimming

6) Arm cutting
7) FHessing
0) Trimming

9) Ana cutting
10) Pressing
11) D rillin g
12) Boring
13) Forming

14) Stamping
15) D r ill ing

16 ) Tunning

IT) Softening
18) Heating

19-21) Grinding (3 tim es)
22) Pressing

23- 25) Polishing (3 tim es)

26-33) Buffing (8 tim es)

34-35) Polishing I?- tim es)
36) Assembly

37) E leo tro -e la tin g

8) Buffing
9-10) Polishing (2 times)

11) Joining
12) Grinding
13) 'Jickol -  p latin g .

They oould probably lend themselves vrell to  mrjiufaoturo in  smaller units 
to  s ta r t  viith, the typos and quantities being lim ited ,

3 .4 ,2 .  from oomplexity of manufacture, the large stooks of sc isso rs
and knives aeounrulated fo r  wont of sales o u tle ts , nhowod marked signs of 
deterioration  resu ltin g  from exoessiv© ru st formation. Protective o i l  *

Olives

1) Gutting
2) Ponaing
3) Standing
4) otraightoning
5) Softoning
6) Heating
7) Polishing

12



greaso or crthev ptwoorrotiGa media ^Jauld have boon used to  ooat then 
before warehousing so th at they could be retriev ed  fa r  disposal anytime.

3 ,5 .

In  any manufacturing process, the selection, of cap acities of the
various machines and other equipment i s  v i ta l  to  the smooth operation
of the en tire  process, as i f  improperly done, i t  oan resu lt in  accumulation
of in-proooas m aterials, Impeding operations. In th i3  fa c to ry , there
appears to  he considerable imbalance between some of the suooessive
operations with the re su lt th at working must have boon in term itten t. As
njy- i l lu s tr a tio n , the 300 — tonne press i s  capable of an output of
2,500 sc isso r  blanks per s h if t  of eight hours, whereas the subsequent
boring operation fo r  cleaning up the eyes of the soissoru , turns out only

‘ sle
1,500 blanks in  the same period. Иге carHnal/3?n>¥ij^$i(f oapacity of a l l  
engineering and motal lu rg ioal processes i s  tliat machines and other 
equipment must draw m aterial fa s te r  from the preceding stages to  avoid 

unneoessaiy hold-герз.

3 .6 . ДЯЕЗ MD

3 .6 .1 . Иге frequent breakages o f dios usod in  hammers and presses posed 
serious problems, oausing prol aged interuptions in  operations. Л 
diroot oomoquonoo was the production of barely 11,000 sc isso rs  in  197" 
against an annual capacity of 100,000 p ie003.  Иге orig in al dies vrere 
oither supplied with 'ho equipment or vrere manufactured in  tho f a c t o r  
by the expatriate technicians, Игеу le f t  in  IJovombor 197Qj and the 

factory  was olosed in  January, 1979» i«Q*, tv re months la te r .  Even viion 
the expatriate teohnioians vero present,dios vrere breaking frequently, 

but no remedy was found. 13
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3 .6 .2 .  Шов design a*»® manufacture of dies fo r  the worlc undertaken in  
ib is  facto ry  ©n'talls considerable m etallurgical and engineering knoTAowf 

but no expertise seems to  have been transfer©d to  indigenous personnel.
Ног него rooords of th e ir  manufacture, use and l i f e  maintained at ary 
tin »  •» V ita l fo r  oonrponents of th is  kind, p a rticu la rly  when. fa ilu re s  in  
servioe assumed alarming proportions. I t  must Ъв said  to the cred it of 
the Indigenous operators th at some of them have retained in  memory, the 
various op© r a t i  or involved in  die-enking, and are confident of Linking 

them today, hut unfortunately, fo r  T.rant of exp ertise , they ore unable 
to  отогоопю the problem of breakages nor can they undertake original 
design of such d ies. Credit must ¿iso  be paid to  the managerial personnel 
of the factory  fo r  having recorded from observations, t i i i le  the expatriate 
technicians were making the d ies, the various stages involved with some 
d e ta ils .

3«$*3 . Appendix *C * l i s t 3  the sp ecifioatioas and chemical abalysis of 
s te e ls  used fo r dies as well as fo r  some of the products. The ranges and 
percentage© of the alloying elements usod end tho consequent heat 

treatments necessary render i t  imperative fo r  the factory  supervision 
to  inoludo a substantial m etallurgical element, which infortm ately, i s  
not a feature of today*8 organisational stru ctu re. This lacuna is  also 
supported by a ty p ica l heat — tr-jatir ;rrt prooess ohart given fo r sc isso rs  
in  Appendix *2*1 tixioh also n ecessita tes olose m etallurgical oontrol. 
Other products are rloo subjected to  siroilar heat — treatment processes.
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3*7* A im A U m  Q0Y3BS:

I t  was reportsd that th« oylinderioal covers used fo r  be.toh 
cimas-H-ng the wire c o ils  a fte r  being drawn into  sm aller sizes , woro 
frequently fa il in g  in  servioe through cracking or breaking. They were 
being manufactured indigenously from sto o l p lates imported fr^ra China.
Eie factory  personnel did not maintain records of l i f e  of eaoh oover nor 
were the detailed  sp ecifica tio n s known to  them. Detailed designs of the 
oovers too j were not availab le. What was being done was to  patoh—rapair 
or manufacture them from the orig inals imported with the main p lan t. The 
temperature, to  which they were subjected during the annealing proooas, 

wa3 around 1 2 0 These cirounstanoos are not conducive to  good and 

e ffe c tiv e  maintenance o f the annealing equipment*

3.C. H5&T TRSATHiglT SHOP:

Tills shop i s  well-equippod with s a lt  bath furraaoes fo r  

hardening and tempering and o il—quenching tanks fo r  dies and to o ls . 
Temperature control at a l l  stages i s  provided by adequate pyrometrio 
reoorders. The f a c i l i t i e s  provided are quite sa tis fa c to ry , and oan 
be u tilis e d  in  any divers i f  ioation programme, viiero heat-treatm ent 
sa tisfacto ry  standards i s  demar. ed. Of oourse, currently , they t-o<. 
in  a  sta te  of negh^t, and lik e  the equip:®nt in  the Forge Ship, need 
considerable ’’elbow^greaso^ fo r  rev iv al.

3 .9 .

3 ,9 ,1 . Maintenanoo of the f a c i l i t i e s  i s  not oarried out system atically . 
Apart from 20 workBrs employed in  the Maintenance Workshop, only so von 
have been provided fo r  maintenance of tho entire  equipment, whloh w ill
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"be ‘to ta lly  ix»adf»'?»te *£  the facto ry  -opOTurtes a t f u l l  o r  near ocoecity , 
Ouxrenily, out o f these seven workers, only four are av ailab le , two 
being on national servioo and one having l e f t  the facto ry .

3,9*2* To avert deterioration  and frequent stoppages of machines and 
other equipment, a sound preventive maintenance programme is  ieporctivo 

ajm ft TroL'. personnel. I t s  ch a ra cte ris tics  are periodic inspections in  
aooordanoo with systoiar/tioaliy speoified schedules, regulated shutdowns 
fo r  th is  purpose as wall as to  ensure tim ely attendance to  d efects , 
id e n tifica tio n  of c r i t i c a l  spares and measures to  ensure th e ir  timely 
procurement, proper maintenance and replaooaont schedules, analysis of 
"breakdowns, proper documentation and th e ir  preservation, e ,g , , l i f e  of 
components, h istory  of repl.%oer.isnt3, costs of maintenance, o tc . I t  should 
be ensured th at >¿10never new maohinea and equipment are procured, the 
relevant operation and maintenance uanuuals are obtained from the 
manufacturers and oaxefully preserved as thoy provide valuable information 

fo r  maintenance.

3. 10 , DEFECTION ¿IP  OTRLEPT 00HT30L :

3 .1 0 ,1 , ho organised inspeoti n and quality  control e x is ts .  These 
functions are l e f t  to  the shop-sfloor operators and supervisors, who 
relying on th e ir  visual -judgment, segregate good from defective products, 
Aooording to  the i^ac^ory licuiagomcnt, more often than not, the personnel 
are unable to  exercise e ffe c tiv e ly  these funotiona \rith the resu lt that 
the fin ished  stocks oontaln both sound and dsfootive products, which 

should have been rejeoted .
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3.1D. 2 . The ftme+lon c f  quality  control ia  at t ia o o , subordinated to 
tbe xm rrwidir^ oonsidorntion of ‘pushing out1 the product a from tho 
factory  at any oost, This ia  not a healthy a ttitu d e , and i t  w ill pay 
any factory  management hands down to  i n s t i l  in  the workers and super- 
v isors r ig h t from tho a ta r t , the impoxtanoo of a tta in in g  cud th e re a fte r , 
maintaining h i$ i atandard3 of workmanship and m aterial a t a l l  stages, 
regardless o f consumer reactio n . The oraftsoen must oxhibit a cense of 
pride in  th e ir  handwork,

З.Ю .З. P u blicity  of tho quantum and ra tio  o f re je c tio n s  on the shop- 
flo o r  through the medium of simple ch arts , has boon found to  have a 
salutary e f fe c t ,  acting as a dotorvont to  the outturn of shoddy goods. 
Likewise, penalisation of substandard a r tio lo s  in. any incentive scheme 
has a deterrent e f fe c t .

3 .1 0 .4 . Continuous monitoring of raw m aterial qu ality  and shop-floor 
operations i3  oallod fo r . I t  pro supposes that those vested vjith the 
ta3lc of producing tho good3 as well as those responsible fo r  th o ir  
aooeptsaoo / re jeo tio n  are furnished xriLth proper too ls and eqtipment.
This i s  o learly  a resp o n sib ility  of management.

3 .10 ,5 * Organisationally, tho personnel oomprising the inspection vdng 
and responsible fo r  aoooptanco or re jeo tio n  of the product should not be 
a part o f the production s t a f f ,  but should be independent of then, 
reporting d ire c tly  to tho top eohelon of the facto ry . Tlii3 i3  a oardinal 
oonoept of a good factory  organisation.

IT
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3 .1 0 .6 , The oonoopt of q u ality  control oeanot "be 'brought about over-night, 

as i t  w ill undoubtedly tnlaa tim e. Prom modest standards, i f  properly 
nurtured, i t  oan over a period of time develop to  a  stage, when :,Zero- 

dofeot3:’ w ill be the order of the day.

3 .1 ‘- 3*11. TOmAHPN:

'Che design of the Forgo Shop does Obt lend i t s e l f  to comfortable 
working conditions. I t  was not possible to  assess the true impact o f 
th is  aefioienoy as the facto ry  was olosed down, but in  a country, where the 
ambient temperature in  sunder months i s  as h i^ i as 40 — v5°C.f th is  oould 

well contribute to  poor outputs, p articu larly  viion operations involving 
hl£$i temperatures and manual e f fo r t ,  e .g , fumaoos and forging, are 
involved. Ihese items o f equipment are spaoed too c lo se ly , windows arc 
cloned and c ircu la tio n  of a i r  i s  inadequate. One oan ea s ily  v isu alise  
th a t when th is  shop i s  in  f u l l  operation with a l l  the fum aoos, hcmcere 

and presses going a ll-o u t, working conditions must indeed be arduous 
and the operators would be hardr-pre3sed to  givo of th e ir  b est. Therefore, 
in  any future design, th is  aspeot must be given the importance and 
oonsideration i t  deserves.

3 .1 2 . HPUSFKFEPIITQ s

3*12 .1 . Ihe standard of housekeeping a l l  over the factory  leaves much to  
be desired. In the Forge Shop, the furmaoeo, hammers, p resses, machines 
and other equipment were ooverod with dust, d ir t ,  grime and oobwebs.
Ihere were large heaps of sorap metal and p artly  processed m aterials 
lying a l l  over the shop in  vrrious nooks and oomora. Thoro -,ras d irt

........................ 1G
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and dust everywhere* The e n tire  shop was in  disarray, and viiile i t  i s  
re a lise d  that i t  has "boon in, «U^Tgp fo r  bo.uq length of tim e, i t  need not 
present such a picture* Daring a  subsequent v is i t  on ITovomber 131 there 
hob noticeable improvement in  some areas. Bie riolt in  leaving the en tire  
equipment in  i t s  present s ta te , i s  th at uhon i t  i s  desired to  reactiv ate  
the various machines and other equipment, the oost of doing so nay be 
ezhorbitant, or in  some oases, the deterioration  may even preclude any 
re h a b ilita tio n  altogether* One has to  talas th is  important fao tor into 
account,as in  the studies fo r  d iv ersifica tio n  proposed fo r  th is  facto ry , 
some of the equipment may well fin d  a p lace , as th e ir  use nay be fa r  more 
eoonomio th at the procurement o f new replacements*

3 .1 2 .2 , Ae the workers ore not fu lly  engaged a t present, they should be 
deployed in  getting the en tire  facto ry  with equipment thoroughly Olbeftjod 
up, restoring some semblance order and fa c i l i t a t in g  re h a b ilita tio n  
of the production machinery and promises a t a la te r  date*

3 .13 ,3* In  contrast to  tho Forgo Shop, the maintenanoe 3hop presents 
a much b e tte r  appearanoe* I t  i s  wollr~lighted and spacious. Although 
the machines in  th is  shop also are hardly used, they were found w ell-oilod 
and greased, clean and generally wellMnaintained. Those raaoMne3, whioh 
were so Idem used, were oaro fu lly  covered with tarpaulin  to  pro vent 

ingress and deposition of dust and d ir t .

3 .12*4 . Bio Tool S to re , whore the various dies used in  the harmors and 
preose3 in  the Forge Shop were stored, presentod an equally disorderly 
appearance. Housoineplag assumas an even more important role hero, fo r  
apart from the duct and d ir t ,  proper oodifioation, id e n tifica tio n  and
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c la s s if ic a t io n  of a l l  d ies, besidn other to o ls , arc indispensable fo r  an 
engineering shop of th is  kind*

3*12*5* In  the Wire Brewing Shop too, o o ils  of wire, imported from 
Japan, ■wore fmmd lying haphazard a l l  over the open yard, heavily rusted. 
While i t  i s  true th at they are oleanod by piokling in  dilu te sulphuric 
a d d  and viashing in  water before being drawn into wire of sm aller s iz e s , 
b e tter  oare and attention oan be boertewod on storage o f such valuable raw 

m aterial*

3*12*6* The oorap m aterial as well as p artly  processed m aterial lying 
a l l  over the factory  premises should be colleotod, sorted and useless 
m aterial disposed off* I t s  segregation oomposition — ;riLse, i s  important 

fo r  future use.

3*13. PEHSOKEL:

The orig inal manpower reemiroaonts were given by the Chinos©, and 

are l is te d  below along with the currant fo ro e j-

Chinese Renort

Total Workers Aortuals on 15.10.79

i )  Iron 'Tire Shop 16 15 16

i i )  ii'orge & Pross Shop ..0 30 -

i i i )  E leotroplating &
Polishing shop j 55 53

iv ) ilaohlne reparing, "* 
transforming & 1 
d istribu tio n  j

30 27 -

v) Laboratory l - -
v i)  Warehouse & 1 

Transportation j ____ 5____ _______J L _
147 13 6
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v i i )  Drivera, Phoae eperalraw*!
guards} o lo rio a l J  2G

Grand to ta l  175
v i i i )  Netting ¿hop - m m 14

ix )  Galvanising - ~ i ;

x ) Drivers, phone operators
guards, o le rio a l ] m m — r\ A*

x i)  Maintenance shop (No work) m m m m

74
20

A3SI21T

x i i )  NWiowvl l l i l it« a y  »ax*vioi mm 11

m u )  study loaw m 0*t

Gcand to ta l  109

Against a to ta l  of 175 employees, the current faoe i s  74* exoluding 
20 maintenance shop employees >¿10 are said  to  have-'̂ ô/o work71 , 11 away
on m ilitary  serv ioe and 4 a;ray on study leave. No information was 
av ailab le , regarding the deployment of the root,

3 .14 . m E IIT Q  AND ievelthie:^ :

3.14*1 . No formal tra in in g  f a c i l i t i e s  e x is t nor has any organised tra in in g  
of tho factory  personnel "boon oaxriod «ut p rio r to  th e ir  deployment on 
the Jobs in  the various shops, in  organisations elsetfiero . VJhatevor 
l i t t l e  oiwth^-joh tra in in g  was given In  the early  stages of commissioning 
the facto ry , now appears to  have been inadequate. In  June 1970, four

21



operators  were deputed -to Ozeohoolovaki« fo r  l-> years tra in in g  In  heat— 
treatmentf general maintenance, electrop latin g  and galvanising 
resp ectively , twL «111 j^ turn  "by end — 1979* Four tra in ee a from the 
Kansoora Teohnioal In s titu te  were employed on completion of th o ir  tra in in g  
in  welding and maohine tools trados, hut th e ir  tra in in g  having he on fo r  
only a year, they have not proved thornselvQ3 e ffe c tiv e  on the ahop-fleor.

3*14*2* On a par with m aterial and fin a n c ia l roaouroos in  importance i s  
human reaonroe3, v i ta l  fo r  the o ffio ien t running of any enterprise in  
iru_U3try. Tho most serious bottleneck in  in je c tin g  e ffic ie n cy  in to  tho 
A grioultural Implements Factor;'' w ill he the lack  of su itably  trained 
personnel a t a l l  levels» The needs of tra in in g  and developing manpower 
to  acquire the neoassary s k i l l s ,  he i t  in  management, supervision,3hop — 
flo o r  or supporting servioes w ill obviously depend on tho patterns of 
production and shop operations envisaged, nevertheless, the hasio 
ohjeotives should he rapid upgradation of ex istin g  s k i l ls  and induction 
of new sp ecialised  ta le n t and knowhow.

3 ,14*3 . The areas rfiioh o a ll fo r  tills  hasio input of rosources, are 
broadly aliop-floor maohine operations, provetstive uaintonanoe, production 
planning and oontrol, inspection and quality  contro l, design and 
draftsmanship, supporting functions ;uoh as m aterials raanagerjont oovering 
purobeaing, otoro3, inventory oontrol, personnel so lectio n  and plaoemont, 
and management information systems*

/■>#-)
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3 .14 .4 * Apart ir o n  o f personnel oa llin g  fo r  induction of sld.113,
the f l o o r s  t o  "be considered are id e n tifica tio n  of the individuóla, 
nature o f tra in in g , periods, co sts fi~sxdiate and long-tarra needs.

3*14» 5* ©lo agonoio3 through whioh tra in in g  and developmental needs oan 
"be n e t, aro indigenous institutions~and industrioa ( i f  a v a ila b le ), 
assistance from developing oountri& B,bilateral and m u ltilateral 
assistance and expatriate assistan ce.

4 . bole of m x m n z a t

4 .1 .  Hiero has been heavy atotfo-piling of some produot3 o f the 
A gricultural Implements Faotor y , v ia , digger lioso, opadeo, siokl03 and 
knives, Tilth the resu lt th at production of those items has been susponded 
and the en tire  factory  v ir tu a lly  closed doun since January 1979» In  
rospeot of 3 c i3301*3 too , thore would have boon ooourrrulation, had i t  not 
boon fo r tho operational d if f ic u lt  io s In  producing them, uhioh led to  the 
disooirtirmauDO of th o ir  manufaoture. A ll th is  loads one to  oonolude 
that demand fo r  these producto in  tho oountiy i s  w l l  below tho production 
capacity of the facto ry . Hie export p o 3 ib ilit io s  to  neighourlng 
oountries have not been properly explored. Hiero i s  also probably some 

demand fo r  tlie current products in  other Oovemorates of the oountry, 
but not much e f fo r t  a t narlnting seems to  have boon made, Hierofoxo, 
i f  any attempt at d iverolfioation  of th is  faotory in to  otlier lin e s  of 
a c tiv ity  i s  to be made, obviounly the prerequisite i s  to undertake 

market rose arch, to mal© an In-depth survey of the demand in  the country 
fo r  associated , oim ilar or oven divergent products ( fa llin g  more or lesa 
within the ca p a b ilitie s  of tho fao to ry ). A lim ited survey of neighbouring 
oountrleo oan a lso  be made simultaneously. Tliseo studies w ill enable

............................ °3



id en tifio a tio n  of possible arosa  of d iv e rs ifica tio n  to  be mode with 
eoonomio Boales of production., a f te r  liiidh. ons oan ombarlc on fe a s ib i l i ty  
studios and p ro ject rep orts, This i3  a log io al somoanoa of action to  be 

taksn and has to  have f i r s t  p r io r ity .

/¡*2. B is  assessment o f demand of such pxodnots i s  a oontirruous prooess 
even a f te r  a factory  goes in to  operation! as only then, oan Government 
taka a decision whether i t  needs to be expanded in  the oan» lin e s  of 
a c tiv ity  or in to  d iv ersified  lin o s . One oannot th erefo re , too strongly 
emphasise the oveiMPidiag ro le  of marlsDting in  suoh in d u stria l studies.

4 .3 . Associated with marketing i s  the ^selling:’ function. As has 
been pointed out in  the U nit’ s report on'Soonomioal Evaluation of the 
A gricultural Implements Faotory” , the curront sa les  practioos leave 
nuoh to  be desired. Ho matter how good a product nay be, i t  w ill not 
s e l l  unless the se llin g  functions oro properly organised,

4.4» The Uorka Hanagement were of the viow that a markBt ex isted  fo r 
hinges and door-knobs, which oould well bo inoludod in  the l i s t  of products 
fo r  d iv e rs ifica tio n , They wore also oonfident of se llin g  to  neighbouring 
oourrtries i f  the costs of production were reduced by modern nanufacturing 

teohniyoos and prooes3os.

4 .5 , Tho foregoing observations olenrly highlighted the nsod fo r  an 
in-dcptli, oomprehrmsivo markst study, tiiioh must nooes3a r lly  prooeda any 
attempt at expansion ccr d iv ersifio atio n  of tho factory ,

4*6 . Host of the machinery and equipment nro not special-purpose item s, 
and th erefo re , they oan well lend themselves to  manufacturing new
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products fo r  d± v e rs ific a tio n . This oan obviously, bo oonfirmed only 
a fte r  deciding on the la t t e r .  ffixe ex istin g  erpiipncni i s  l is te d  in  

Appendix A*

5 . НаКШВЩЦИОЗДБ»

5«1« A market research study in-depth must be undertaken in  the f i r s t  
instanoe, to  assess accurately the current end future demand and зирр1у 
of the various types of agricu ltu ral implements as vrell аз associated or 
sim ilar products used in  РШГ and neighbouring oountries idth the ob ject 
of identify ing items to be designed and manufactured in  th is  factory*

Since the expertise fo r  oonduoting such a  study 1з not currently available 
in  PHOT, vie may in  the long run, have to go to specialised  firms -who 
undertake such vrork or to  in tern ation al agonoios such as 1ЛЛ30 or ШСТАБ. 
Иге su b ject assumes urgency, as on i t  depends the en tire  future pattern  
of a c t iv it ie s  of the A gricultural Implements Factory.

5.P , A Job Dosoription fo r  a mec’ianioal / agricu ltu ral engineer to  be 
fie ld ed  fo r  a period of tiro years i s  already under oonsideiat1 on of the 
Government and UNIDO» A copy i s  annexed аз Appendix B« He iu expected 
to  conduct a detailed  study of the oap abilitieo  of the factory  to  undertake 
d iv ersified  itei.is (agricu ltural and others) fa r  manufacture including 
work studiost produotion planning, ргиооззоз, designs, e tc .  and gear i t  
up fo r  th is  purpose. This position must be f i l lo d  witlicut much delay, 
as h is  vrork w ill c losely  follow the market studies to be conducted.

25



5 .3 . Onoo the products fo r  rwcrofaoturs are id en tified  and "Hie processes, 

Be<jusnoes o f operations , oaohines and other equipment and in frastru ctu re 
f a c i l i t i e s  are se ttle d , atten tion  must he paid to  tb s  establishment of the 
following principal support i ng functions

a) Design and drawing o ffice
To) Production planning and oontrol
o) Preventive m&intenanoe progrcnraos

d) Inspection and quality  oontrol
e) (graining and development

3h© d e ta ils  vdll of oourao, depend upon, the preoise nature of products to  
bo manufactured, to  he deoided upon a f te r  the foregoing market and detailed 

engineering studies ere completed,

5,4* In  designing the "buildings, layouts of machinery and other f a c i l i t i e s  f 

oare must be token to provi.de as oomf ortable working oonditions as possible 
fo r  the workers on the shop-floor as oadoting oonditions in  th is  regard 

leave much to  be desired*

5,5* While determining the individual cc.pr.oit ie s  of the equipment and 
processes, i t  must be ensured th at cap acities of suooeoding stages exoeod 
those of preceding ones to  avert in-prooess accumulations oC m aterials and 

consequent b o ttle  nooks in  produotior.,

5#6, Bearing in  mind the current s ta te  o f india t r i a l  development in  the 
oountiy, the prooesses of manufacture adopted should be simple with ease 
of operation, as excessive sop h istication  or refinement in  th is  area 
does not lend i t s e l f  to  adoption in  the oountiy at th is  stage.
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5. 7 ,  Œis present heat-troeetraent f a c i l i t i e s  ara sa tis fa c to ry , and -xui 
well be used in  any future pro^aorae of d iv ersifica tio n  with resu ltan t 
eooaand.03 in  oosts end o?“>*‘r,t io a s .  Sim ilar i s  the case with oonû of the 
maohines and other f a c i l i t i e s ,  which are general — purpose types and 

not sp ecialised .

5.8, Good housekeeping i s  complementary to  good maintenance, and 

th erefo re , righ t from the beglnting, a fte r  the new f a c i l i t i e s  are 
oonmiasioned, th i3  v ita l  aspect must he in s t i l le d  in  the wortoro and 
supervisors. The entire factory  must present a neat, ole an and orderly 
appearanoe and the employees must exh ib it a sense of pride In  th e ir  

working environment.

5. 9,  A fter the workers and supervisors reach aoooptahlo lev els  of 
compote noe and standards of profidonoy in  th e ir  respeotive trades or 
areas of a c tiv ity , refinements such as suggestion box 0 oh ones, safety  
fmd aooident prevention campaigns oan he introduced fo r  overall plant 

improvement.

5 .10 . In  planning fo r  manpower (a f te r  the products fo r  d iv ersifica tio n  
and manufacturing processes aro decided upon), oareful attention  must 
he paid to  ensure that personnel of the recruisits d iscip lin es are avail— 
able consisteat >dth the process e omployod. As an i l lu s tr a tio n , os 
has been pointed out, in  metallurgy — oriented prooesses, qu alified  
n.n/1 experienced m etallurgists must he available to  ensure proper conduct 
o f the operations. Obviously, i f  indigenous ta le n t i s  not read ily  
available 1 we sh a ll have to  f a l l  book upon expatriate assistance 
in i t ia l ly  fo r some length of timo. One oaanot stress  too Btrongly th is  
important aspect of manpoper planning.

P
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The w riter ^ ¡o « « la i* e  the time and e f fo r t  spent by Mr. Aland-1 
HJLreotor of Production, A gricultural Implements Factory as те 11 as the 
other o f f ic ia ls  Л о т  he art on the shop-floor t in  prioiding him with a l l  
information pnd data needed fo r  th is  report* He also "briefly met 
Jir. IJohamed Abdul Rob, BLrootor o f the facto ry . They exhibited a genuine 
oonoem at the ourrent p light of th e ir  factory  and теге anxious to  see 

i t  back on i t s  fe e t  soon.

Иг. Kahfoud, the w riters* counterpart, aooorapained him during 
thxr T ie its  and p articip ated  in  tho discussions and was very help fu l.
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T.-ipi* np T’AflfyjNFTRj?- JTETATJ.T̂ D E l TTE

agriouiothal im pieb m e  faptokt

I .  PRESS SSOHDITt

1 . Power pxees "  300 tons one

2. -  300 tons one

3. tj i> 0Hl tons One

4 . Furnaces B ig F ire

5. ” Sn ail Three

Hammer -m tons Diree

7 . I f 150 leg. one

8. Poorer press 63 tons one

9 . Prounatio Hanmer 250 kg. one

10, Powsr press 210 kg. Three

11. si ;i 16 tons two

12. Sheet cutting machine
upto 3nsn one

13. Power D rills Three

M . Small lathe one

15. Plato straightening machine one

16, F r ic tio n  sorew press 63 tons one

17. Grinding machine one

16. Power press 10 tons one

IS . II u 16 tons one

20. u ;i 20 tons one

21. Compressors tvio



APPECTIX *A* (Contd.».«2)

IX . HFIAT TREATMENT SECTION t .

1« Complete u n it with s a l t  "baths f o i l  -  tanlcs, abbealing 

fu rn aces, o to ,

H L . MAQS3HE SHOP»

1 . Laths 615 mm one

2. Lathe 400 ram nne

3 , Lathe 900 ram one

4 . Turret la th e 16 mm one

5 . Shaping machine 500 mm one

6 . Shaping machine 630 mm one

7 . Power D r i l ls Three

6. Hydraulic press 40 ton:3 one

9S. Radial D r i l l  machine 1300 mm one

10. M illin g  machine one

u . Surface grinder one

in. Crank grinder one

13. Grinders two

IV. annmnio £  BU5TTMG SSOTXOl ;

1 . Grinding machine eighteen

2. Edge forming machine j—

a) fo r  s c is s o rs fiv e

b) fo r  knives four
30



30

V. HAJmhE KAKEHOt

1 , P la s tio  handle in je c tio n
moulding machine one

2* P la s tic  Breaker (granules) one

7 i .  TCTHvwMPifamiQ section*

E lectro p latin g  -jn it fo r  
niokle / chrome — p latin g  
with automatic control system»

VH . Wire Qrawing u ric .

7 IH . Wire galvanising u n it.
IX. Wire Jfetting unit.

APPE2IDK *A* (Contd.. . .3 )
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POST TITUS: 
DURATTOII:
daoe required: 
u tm  sTâHoiiî

PURPOSE 07 
PROJECT I

DOTIES:

APPENDIX

|TT)D tesctiption

Erpert in  production of agricu ltu ral implements 

Two years
A0 soon as possible
Aden with oooasional tra v e l in  the country

The pro je  ot envisages the removal of d if f ic u lt ie s  
oontronted by the A gricultural Implements Paotory 
looated in  Aden in  production of ag ricu ltu ral 
implements e to , and to  d ivert the surplus capaoity 
to  now agriou ltural implonent3 or engineering items 
tech n ica lly  and eoonomioally fe a s ib le .

The export vri.ll work on the spot aa P ro ject Manager 
of the Factory under the guidanoe and d irections of 
the D irector, Iteptt. of Production, U n is  try  of 
Industry end the Board of Management in  co-ordination 
vdrtb tho In d u stria l Advisory Unit and w ill be 
3p co ifio a lly  expected to

1* Revio-j the production planning and control system 
currently in  vogue in  tho factory .

2. Conduct a work study revie-.ring tho present 
production prooosseo, standardise the operations.

3 . Examine the ca libre  of tho enterprise to  undertaken 
manufacture of otherj—

— too ls fo r s o i l  preparation
— implements fo r  soiling planting
— implements fo r  har ns sting
— equipment fo r  processing output



32
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APPEUDIX *B* (C o n td .,.,2 )

4* ~Eiamine the o& pabilities of the plant an'
oporators to  undertr-ke manufacture of fe a sib le  
Items other than agricu ltu ral Implements In 
re la tio n  to demand, in  the domostio martot.

5. Organise and proparo the factory  fo r  and gear 
tho factory  in to  the production o f items to  be 
id e n tified  at No. 4 & 5 above under h is  o-.n 
supervision.

6.  Redesign the implements bolng manufactured i f  
neoessary, su iting  the needs of the farm workers,

7. Study the problems of dies and develop the 
expertise of the factory  personnel in  th i3 
d isc ip lin e ; i f  ncoessaiy also indioating needs 
of tho enterprise fo r  tra in in g  in  die making 
abroad suggesting duration and appropriate 
30uroes of suoh tra in in g .

Degree in  lleohanieal / A gricultural Engineering 
from a reoognisod University with p ra c tica l 
experience of at lo ast 5 years in  the capaoity 
of Produotion Manager in  a factory  engaged in  the 
manufacture o f ag ricu ltu ral implements and to o ls .

linglish, preferably with a working knowledge of 
Arabi o.

®ie P1HT has a population of nearly 1 .7  m illion . 
Tho ag ricu ltu ral Btrueturo oomprises o f;

— 35 stat>  farms with an area of 344923 aero a 
(214233 acres cu ltivable)

— 4/. cooperative farms 'd th  a to ta l  area of 
29398 acres (l3030 aore3 cu ltivab le)

— and small number of private farm© in  romoto 
areas of the Republic.

33
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АГРЗСШС »B« (C o n td ,...3 )

«

5Й» s ta te  forms have about 3000 permanent «огквгэ 
uhereas the ooop. forms have 30000 members.

XbewAa® in  v±eU iba needs o f the agricu ltu ral farms, a factory  
fo r  nrodoction agricu ltu ral implements >raa established vdth Chinese 
assistance in  197^# Oonmenoing Operation on 1 Ju ly  1976. The factory  
has an annual rated  oapaoity o f 1 ,2  m illion pieooe aa follovra on tiro 
s h if ts  b a s is .

; 1 . Digger Hoes -  300000 numbers
Hoos 2y lb s . -  50000

A gricultural & : 3. Hoes 2 lb s . -  50000 :»
to o ls  implements 4 . Sioklos -  300000 ti

L 5* Hatchets (Knives) -  300000

[ 6. Solasors -  200000 t t

Hiso. L 7 . Tho factory  i s  also

maldng u n it.

In  general the factory  was operated on one s h if t  only. Cvdng to  
small domeotio morlcot a l l  the implements 1 ,2 ,3 ,4| 5) produced t i l l  end of 
1978 have boon fo r  exceeding tho sa le s . P o s s ib ilit ie s  of experts are 
also slim ovdng to  severe oompotitiun from other countries in  the matter 
o f priooe, cu a lity  e to . The 3toolq>iling kos nooossitated suspension of 
production since January 1979* In  the сазе of sc isso rs  the factory  i s  
faoed idtli the problems of dies fo r  a large numbor of operations involved 
in  the manufacture. The situ atio n  warrants ел indopth teohnical appraisal 
of the oap abilitios of the factory  and i t s  personnel to go into 
diverslfl'Qation not only fo r  ths marrufaoture of now ag ricu ltu ral imoleraonts 
but also tovrar&s other engineering items eoonoraioally and teohnioally 
fe a s ib le .

34
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A P P E N D I X  »D «

HEAT -  OP S0X3S0RS

Annealing;:

230 "to 390 soissors , depending upon th e ir  size are paoIcBd viith 

iron f i l in g s  (oarbon — ormtent not lean than 2*5$) in  a s te e l 
oy3tiid i»57 about 250 ran, dia* 75° Jnru long olosed a t one end#
5he top of the cylinder ia  then oloood with a p late and sealed 

pith  olay to  provent ingress of a ir .

Pour suah paol®d cylinders are ohargod into an e le o tr io  muffle

furnace and heated to 800 — 810 °C ,, soalced fo r  fiv e  hours a t th is
o

temperature and allo^ied to  oool in  the furnace to  500 C,

The cylinders are then, vdthdrswn from the fum aoe, and a fte r  
su ffic ie n t cooling, the soissoro should exh ib it a hardness of

107 HB.

Hardening:

15 sois3ors ore suspended from a hanger rod (a fte r  tho above 
treatment) and eight such hanger rods are suspended above a s a lt  
bath so th a t tho soiosoro are Immersed at a temperature of 

250 «• 35°°C* fo r  fiv e  minutes,

Ihoy are taloen to  another s a lt  hath at a temperature of 790~OlO°0, 

vihore they are immersed fo r fiv e  minutes.
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АРР2ШЯ0С »D* (C o n td * .,,l)

6 , Tho Ъ г.-th i s  than oiL-rroanohed fo r  -three minuto a.
7 . I t  i s  washed in  ordinary water at room tàaperature.
8» The next washing i s  done in. sodium s ilio a te  solution, viierc the 

o i l  i s  removed,
9# F in a lly , i t  i s  icmersed in  hot water and then, oold water. The 

scissero  should then, a tta in  a hardness value of 60 — 65 RC.

ŜKPSRXHQt

10. Quenahing of the hatch (a fte r  the above troatnoat) 1з done in  an 
o i l  tank heated to  a tornporature of 160 — 180°0 ,, and inrnorsed fo r  

9 20 minute3.
V

4 11, I fashing i s  thou done in  sodium s i l ic a te  solution and in  water,
a fte r  Thi oh the hordneso of the so is  sors should ho re duco d to  
5o -  63 RC.
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