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AGRICULMURAL L PLIMENTS FLOTORY

1, INTRODUOTION

At the outset, the purpose of this report is to be exnlaineds
In J&y. 1979, the Industrial Advisory Unit, submitied an “Soonomic
Bvaluation Roport of Agrioulturzl Implements Mactory." This report high—-
lizhted deficiencies 11 produotion, morketing and gensral managene:ts cnd
oonoludad by stressing the necd for a total reorganisatioa of the faotory,
asugrentation of produotion ond marknting expertise and an ecarly assessment
of demand and export potential,among othor things. Ao a sequal, a propoazl
was Jut wto the Governnent of PDRY b $iie Unit for the servioces of a
Mechanioal / Agrioultural Engincer for a poriod of two years for studying
“he ozpobilitics of the factory, produotion planning and processes,
popsibilities of divorsiliocation and reorgapising the production patterns
acoondinsly.

2, The ovjoct of this report is to look at the factory operctions
from a technioal anglo and 1;1@11@1/.—?63@ {=portent doficioncies Ath
suggestions for their eradioation so o8 4 sorve as a baokdrop for $ho
propoaed expoert to facilitate his study, wvithout at tic same timo,
overlapping or enproaching upon his fuiotions. In other words, i¢ is
intondad to bo oommlementary to tho Boonoréw Roport already proparods It
is by no means, exhaustivo, but is indloctive of the areas oalling for
in-depth treatment or attontion, It i3 basal on vigits 4o the faotory and
disoussions with the officials oonoorned, Consicoring tho imporftance of
this foctory, this tecbnioal swrvoy wee considerod nnoessary.

K.0.  lahalingon
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2. SUMARY;

l.le The actual outputs in 1977 aad 1278 £all far short of the
oapcoities in respeot of the verious Produots, Tho figures
batwoon 1577 and 1970 also exhibit vAde vorianoces. The rcasons
oan be attributed to onerational defioicnoies (inoluding
dofioloncies in ecuipment / prooesses end human resources) as
woll as noriketing, Exoept for the notiing sestion, the entire
faotory i3 olosed down sinoe 1.1.197%

1,2, Samo of the produots, notably scissoro and Mnives, are boo
oomplox to namufaoture, as they involve as many as 37 aad 13
operations respeoctively, Por want of offtalm, large stocks have
aooumlated, and furtier they have been left unprodeoted, resulting
in deterioration and heavy rust oa the swmrfaoos, tvhioh may reader

. saluoping diffionit vhon donand ' Imeransos,

le3e Suoocessive equipment / prooesses Lave exilbited inbalance in
oapacitizs, resulting in inter-proosss aocumulations of nartlr
figished matorials,

1L4. Reoords of life of oomponents, their dstallad desizms and
snecifioations are not € allchle irpeding cffective mointenance,

1.5 Tac Heat-Treatmont seotion 13 reason-bly well-ocuipped aad oon
well find o place in future divercilio~tion progranmnes,

1.6, Oulng 1o poor ventilation, tho working; oonditions in ti.e Forge

shop, pa-tioularly in rumer monthc, must be arduous, leading
40 lor produoctivity.

...O..l..’.-’
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1.8.

1.9.

1.10,

L1l.

Standards. of housekpewring leavs much to be desired at all plooes,
Substantial improvement is oalled for, If oontinued, rahabilitetion
of some of the oquipment may pose serious probleus, not to spealk

of preoludinz it altogether., Idle workers should be deployed to
olean up equipnent and working enviromment. Identification,
ocodification and olasaification of tools and dles are celled for

in the tool siore.

There are wids varianocs in respeot of persommsel as nro7ided for
in the original projeot repoxt and current dsployments In such
metallurgy-~oriented enginecring factorico, adesquate and trained
metallurgioal persomnel must be provided, othermdse oporations as
well as cuality will suffer,

Heavy stookpiling o products and consemuent stoppage of operations
are the direot results of obsenoce of ccourate and realistio
asscssment of demands, There are elso serious lacunae in the solling
practioes, larkest rescarch is o contigmwous aoctivity, vital even
after a Tfactory goes into full production, in order to determine

oriteria {for expansion or diversifioation,

The immediate nced is for an in~depth market study to acouratel;y
and »ealistiocally assess drmands apd to idontify products to be
$aken uwp for mamfaocture in ¢his faotory. This muot preocde
other activities,

The nosition of lechanical / Agrioulttural Engincer, for which a
Joh Doscription has beon gubmitted by thoe Unit $0 tho Govermmeut,
magt be £1lled as ocorly as nossible,

(I X XN XX ‘ooncol
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1.12,

1.13.

1.4

lel5.

1.16.

After ldentilying the neir produeta, prooesses, oulpmont, oto.
The folloidng supporting servioes must e astoblished;—~

Dosign and Drawing O0ffioe,
Production Planalng end Jontrol,
Preventive mairtensnoe prograrmo,
Inspection and Qualits Control,
Training and Development.

Dosimma and layouts of bullding must ensure oomfortodble working
oondi¥ions.

Imbalanoe in ozpacities of suooessive ecuipaent and prooesses rmst
be avorted by proper dosigns and layouts.

Namufaoturing processes should be simple and operations restricted
to the bare minino, »¢ the transfer of oomplex dechnology 1is

diffionlt to sseicdicve at thds stoge,

fanpower plenning must ensure th~t persomnel of the requisite
discinlines are availabl. commonsurate with the processes employed.

QOO 000 P e 0 5
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2, CAPACTTY UTTLISATION;

2.1 Tho factory was instzllod undsr a bilateral agreement with the
Gbinese Govermment, the installation having been ocomnleted by rdd-
1976 and the plant run under Chinesc supervision until end — 1978,
The orginal installod oapacities as given in the Chinesc report
of 1973, prepared by the Shanghal Institutes of Design of Light
Industry and of City Ploaning and Architeotural Design, werc as

follows;—
Ztem Speony Trnit Anmual outhut
Oorhined hos & ohisel % L Poo 150,000
Jhopping hoe 28 21y, 2 5C,000
Serrated siokle T 10 = 150,000
Household soissors 5 & T i 100,009
Butaliers! kaife 6n & o i 150,000
Galve "496n wire 1.25 =~ 2,7Tzm  Tous 165
Teog vire 125~ 4,5mm ¢ 300

Tho foregoing flgures ars beosed on 300 working days per ammun,
cingle - ehif{ and eight hours sor shift.

2426 Tho aotuzl outputs however, fell far short of the ahcve capacity ~
figures, as is evident from the followdng statistios for 1977

and 12783~

pI 404 S Gaps, 1978 % Oap.
bigrer hoe 604547 20,7 76,097 25,4
Soofopotts 2 Toow  CLAT: 18,9 35,531 Tl

...'0.'.0....6
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g1 hese XI8 Lo

Hoo/spade 2% 1ose 27,015 54 5,952 1L.9
Siokla 56,507 13.¢ 91,624 30.5
Soissor T" 7,183 762 15,138 15.1
» g 214447 21,4 1.T10 1.7
Enife 8" 41,543 27.7 Te370 440
LI 1 52,950 30.3 34,4236 270

The production ezhibitced wide varictions in respect oi ozpaoity
utdilisation betwecn the two yeers, 1Mhile teething troubles ced
bo offered as an explanation t> somo extent, the faot remains
that the geatation poriods of such engineerin; industries goaded
for mass —~ produotion, are usually not lonz., Thorefore, in
about a ommpde of years, thoe rated oapaoities should be invariavly
attained, Thot they have not leads one to look for rensons,
vhioh in this partioular factory, fall into two oatogories, viz.,
) Operational deficiencios inoluding (i) equipment / nrocess
defiofencics and (ii) defioiencies in humen rosources and D)
maripting,. The entire faotory has boon olosed down sinoe
1-1~1979 (exoept ‘the no “ing section) for want of adeguate
off'talne, presumably beocuse of marleting problens, A wiro-
drawving section feeds wdre to 2 separato nadl faotory loccted
elseidiere as -rell as %o tho netting seotion, the range being
0475 =~ 5 . dloe Snce 1-10-1979, tiiere has been no orders Jor
nadls, and therefore, the ontire outnut of tue wiro drawing
sootlon 1s ociisumed by the netting sootion,

.l..lo.occo‘!..l?
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3. OBSFRVATIONS:

3. 1. Zﬂ naterials

e Chinese roport of 1973, prepared by the Shenchad Tstitutes of
Dosign of Light Industry and of City Planning and Architectural Dosizn,
1lists dhe follovinz recuiroments of raw ncterials for tho ammal outnuts
enviseged and already stcted;—

Product Sneons (Chinese) Unit Annual require—
oy [ mn‘t o
Oombined hoo & cAdsel 45 FF steel 25 mme
dia. Ton 15¢
: Chopping hoe n o v 16x00 m. " 90
Sexwated sickls 50 seé # plote ) x
e l.m I 1.50. o 22'
0 1 handles Timber m:j 245
Houschold scissors 75 2% steel 10-13mm,
diz. Ten 13
Dutawrs! kaife 60 #£ I C.R, stecl
1, 5. TSiE. o 20
B ¥ handles Polypropylene plastic ¢ T
Iron wire & ga.lv.]
iron wire Oz, loir = 0 otedl
5e5 e (dda, " 411

The procurement of tlese rair m~terials has not presented any
problem, acoording to the Faotory lanagement, as they oan be imported
from oy country offering the best terms,

0&0:...-.00.8
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3.2, IESI® ATD IRAVDNG OFFICESY

3.2+2¢ Currontly, thore are no facilities for designing components,
tools or dles nor has the neecd been felt as the operations were under~
taken with the dios orizinally swppliod with the main equiprment in 1975.

3224 Regardless of the actual produocts $0 be mufactured, mns
prodnotion techniques entail oonsidereble use of Jigs and fixturca, the
dosign of whioh oalls for high skdlls accuirel by extensive training and
ezperdences A woll — equipped Design and Drawlnz Offioe will tncrefoes,
pay handooms dividends. As more and more sophisticated produots are
$aken up for manufacture and as experience is gpinsd in all their aspcots,
reddesigning of the products will beoomo neocessary froa time to tine
oldher to cut down oogts or to {aoilitzte mamufacture or evem to develop
nevw produots, Irproviscations in monufacturing prooesses will algo

entai) designing on the boards A Desizn and Droxdng Offioce is thorefore,
irdisponsable for such an engineerimg worlwhop, This view is also shared
by the Factory Hanngement, who belizve that a stage has oy beon reacheg,
whsn dies for new produots heve to be designed, and alsc exdsting dies
may have to be modifiod in the light of oxpericnoe gaineds admittedly,
wtil the requiste sidlla are c.ai’able in the country,a start oan ve
mdo wlth o modest effort b o nucleus of cualified oxpabriates and/or
o? some of the national personnel, hio have the notential for growth

and dovelopnent in thoge vital arcas of design and englnsering developrent,
atld vho shouwld undc ~po trodining,

.0!0.01.....‘.9
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303, PRODUOTION PLANNING AND OONTRALj

3e3.1, 'the planning of production is no: dDro~dly dons on the bagis of
ddvistion of a year into four quarters ond each quarter into three months,
mubjoot to ohanges from $ime to time, depsnding upon priorities. Io
acparabe seotion for producticn planning exists. The Sunctions are
ourrently undertalen by shop~floor suporvisors in consultation vith faotory
managements In sound production management, the planning functiono are
divorced from the shap~floor vroduotion persounscl, who should really
oonocentrate on the tedhinigues of manufaoturing operations and bechnical
problems arising therefrom. Produotion planning is not their function.

It wos grotifying 4o note durirg disoussions with the factory manngomert
that they too, felt tho nmod for an indepondent production planning set-up.

3.3.2s Re;ardisss of ihether it is dooided to continue the existing
pottorn of produotion on a modified scale or to diversify into now lines
of nroduotion, (after the nroposed llechaniozl / Agricultural Engircer
oorpletes his study), amnmell orgonised Production Planning and Oontrol
gystem for he entirs factory is indispensebles The funhotions will
oovor (i) pre-planning of workload on the various sections with requisite
dooumentation and dravings, (i#) scheduling including time — cyolos of
operations and operational plar.ing shoots, (iii) progreseing of wmrk

on the shop~floor Yo ensure smooth flow of naterial between prooesses and
oovoring aocurats allooations of time, hold~ups in manufacture and finally,
(1v) oollection and analysis of relevent statisticsl data including
variations in tines, costing and closure of ocormleted job folders.

....0'......10
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3¢3.3s Production planning and eontrol entalla maintonanoce of o mmber

of reocords rclating %o the jobs received, machine loading, dslays and
hold-ups, times takpn for verious operations, eto. Some of the important
forus and cards ocommonly used are shop ordors, material requisitions,
maohine loads, work ooupletion notices, daily production reports, daily
$imo—shoets for machines and operators, prooess cords, men-hour cad ... -
machine-hiour capacity records and produotion schedules (monthly, quarterly
and annually), some of which have alroady been developad by the Umit.

3e3e4e A good p.oduction planning and oontrol syutem thorefore,
oonstitutes the nerve—ocenter of apy englneering manufaoturing shop, and

is indispensable for its organised fuwictioning, Details of its orgnuisation
and edministration will obviously depend upon the precice nature of the
produots envisageda

3,4 COIPLEXTTY " OF MATCFACTURSS

3edale .\ proliminary study of the onerations iavolved in mermufasturing
osome of {iie products leals one to concludo that they are far too commlex
to be prooessed in o general -~ pupose engincering imrkshor like +hs
Agrioultural Imploments Factory mno”: specially e~uipped for this purpose,
As 1llustrations, manufacture of scissors and kmives entell 37 oud 13
operations respectively as listed below;—

Scigsorg

1) Outting
2) TForming
3) Folding

‘O..I..Otlllltlll
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4)
5)
6)
17
%)
9)
10)
11)
12)
13)
)
15)

Pressing
Trimming
Arm outting
PRessing
Triming
Arm cutting
Prossing
Drilling
Boring
Yorming
Stanping
Drilling

Knives

cutting
FPorning
Stamping

straightoning

Softoning
Heating
Polishing

16)
37)
18)
19-21)
22)
23-75)
26-33)
35-35)
36)
37)

8)

Turming

Softening

Honting

Grinding (3 times)
Pressing

Polishing (3 %imes)
Buffing (8 times)
Polighing {2 %imes)
Assembly
Eleotro-nlating

BufTing

3-10) Polishing (2 times)
11) Joining
12) Grinding
13) ickol ~ plating.

Thoy oould probably lend themselves well to manufacture in smaller units
40 start with, the types and quantities being limdted,

3u4e2e  Apapg fron oomplexity of mamufacture, the large stooks of solssors
and knives acoumileted for want of sales outlets, chowod marksd signs of
detorioration resulting frow exocessive rust fomuotion, Protective olls

C...OOO‘.I.O..OIZ
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greasc or othey prevervntica mcdis efjould have beon used to ocoat them
before warehousing so that they could be retrioved for disposal anytime,

3.5¢  LBAMNOE H QAPAOTIRNG.

In any manufaoturing process, the selection of capacities of the
various machines and othor equipment is vital $o tle smooth operction
of the entire prooess, as if lopreperly done, it ocn result in acowmlation
of ipwrooess muterials, impeding operationss It this factory, there
arpears to be considerable imdclance between some of the suooessive
operations with the result that worldng must have beon intermittent, As
an® i1llustration, thre 300 —~ $onne press is cepable of an output of
2,500 solssor blanks per shift of eight hours, whereas the subsequent
boring operation for cleaning up the syes of the a.ois.sora, turns out only
1,500 blanks in the same period, The oardinal/i%miqgé%]&e oapacity of all
enzineering and metallurgioal proocesses is that mochines and other
oquipment st draw motericl Zaster from the preceding stozes to avoid

unnpoessary 10ld-ups.

3.6. JAES AND METALLIXGS

2.5.1e The frequent brealzges of ddes used in hammers and presses posed
gerious problems, causing nrol agel interuptions in onerations, A
direot consequonce was the produotion of barely 11,000 scissors in 197C
cgadnst an anmmunl capaoity of 100,000 pieocs. Tas ordginal dies vere
oither supplied with she ocquipment or were mamifactured in the faotor:”
by the expatriate technioians, They left in November 1973, and the
factory wes olosed in Jonurry, 1579, i.e., t1o momths later. Even vhon
the expotriate teohnioians verc presentydies were breaking frecuontly,
uat no rencdy was found,

I....'.Ol.13
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3.6.2. Tis design s mgmrfacturc of dies Cfor the worlt undertaken in
this £aotory eatails considerzhle metallurzioal and engineering knowhos,
but no exportise seems to have hacn transfered %o indigenous personnel,
Nor were reoords of their mamfaciure, use and 1life mcintained at any
time ~ vital for ocompoments of {this Xind, »-ortioularly vhea failures in
servioce casunmed alarming proportions, It rust be said to the oredit of
the indigenous oporziors that some ol thom have reizined in memory, the
various operatior Iinvolved in die-nrldng, end are oonfidsnt of naking
then today, but uafortunately, for want of expertise, they are unable

40 ovoroome the problem of breackdges nor can they underto’@ original
design of such dies, Credit must a3so be paid to the manngericl personnel
of the faotory for having recorded from observctions, whille the oxpatriate
technicdans were maldng the dies, the vorious stogos iavolved with some
dotails,

346036 Appendix 1C' lists the specifioatioas ond chemical abalysis of
gteels used for dies as well as for some of the products, The rengss and
peroomtages of the a2lloylng elemcnts used cnd tho oconsecuent heat
{reatments nccessary rendor it imperative for the factorr supervision

$o includo o substamtlal netallurgical element, which infortmately, is
not a feature of todoyts orzanis~tional structure, This lacun-~ is also
supported by a typical heat ~ ¥ .atr.nt proocess chart ziven for scissors
in Appendix 'Df, whioch also neoessitatos olose netallurgical control.
Other products are ¢lso subjeoted to similor hect ~ treatment nrooesaes,

.CIIIOCOOOOOM
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It wms reported taat the oyiindsrioal covers used for batoh
consaling the wire coils affer being draun iato smaller sizes, wero
frequently failing in servioe through cracklng or brealdang. Thoy wero
being mamifaotured indigencusly from stool plates imported frra Ciina.
Phe factory personnel did not maintain records of 1life of each ocover nor
were the detailed speoifioations knovn to theme Detalled designs of the
oovers too, were not avallable, What was being done was to natai-ropair
or mamfagoture them {rom the originals imported with the main plant, The
temperature, to whioh they wers subjeoted during the ammealing proooss,
we3 around 72000. These cirounstenoes are not conducive to Jood and
effootive maintenanoe of the annealing equipment.

3.0, HEAT THRATENT SHOP:

This shop is well—ecuippod with s2lt bath furmaces for
hordening and tempering and oil~quenching tanks for dles snd tools.
Temporature comtrol =t ail stages is provided by adecuate pyrometrio
reoorders, The foocilities provided are cuite satisfactory, ond oen we
be utilised in anmy diversifiocation progrorme, where heat—treatment -
satisfactory stondards i3 demar ‘edse Of oourse, ourrently, they toc
in a state of neglé"t,aml 1lils ihe equipment in tho Forge Shép, need
oongidsrables 7elbowgrezse’? for revival.

3090 ADVIEDIICE:

3,9,1. Maintennno: of the faoilities is not oarried out syatematioally.
Apart from 20 worl®rs omployed ia the Malntémanoe liorkshop, only soven
have beon provided for maintenance of tho cntire ecuipment, whioh dll

.l'l'....’..'.lls
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be totally lnade—actc #£ 4hs faustory odwrvtes ot full or near ocoocitr.
Ourrently, out of these seven workers, cnly four are avalloble, two
being on national servios and oac having lelt the factory,

3eTe 20 'l‘o avert deterioration and frequent stoppagos of michines sad

other equipment,a sound proventive nmaintenance nrograrme is fyporstivo

apard frow: persornels Its ciaracteristios azre periodic iuspections in i
sooordanco with systointioally speoified schedules, rogulated shutdowns [
for this purpose as well as $o ensure timely attendance to defeots, |
jdertification of oritiocal spares and mensures to ensure their timely :
proourenent, proper maintenance and replacement schedules, anal;sis of
brealdowns, proper documentation and their preservotion, e.g., 1ife of
corponents, history of replnoenents, ocosts of maintenanoe, otec. It should

be ensured that vhenever new neohimes and ecuinment are prooured, the

relevant operation and maintenance mamwmals are obtzined from the

manuwfacturers cad oaref\ily praserved as thoy Hrovide valuable information

for rnaintenanoce,

3,10, ZJEPRCTION AND NUALTITY CONTROL:

3,10,1, o organised inspeoti n and quallty ooatrol oxists. These
functions are left to the shop~floor operators oand supervisors, who
relying on their visual -judgment, segregnto good from defective products.
Aocoording to the i'ac‘ory lianagonent, more often than not, the persoincl
are wzble $o exercise offeotively these funotions with the result thot
the finished stocls comtain both sound and dsfeotive produots, vhich
should have been rejectcds
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3.10,2, Tan funolon of cuality oontrol is at timco, subordinatad to
tho overa1dirg oconsidoeration of 'pushing out?! th:c products frem the
frotory et any ocost, This is not a healthy ~ttitudo, and it will pyy
any faotory mancgoment hands dowm to instil in the workors ard suner—
visors right from the start, the immortrnoo of attaining and theroafter,
meintodning high standords of workmanship and metorial at 21l etogoen,
regardloss of consumer reactlon., The oraftsnen must oxhidvit o pense of
prids in their handwork,

3.10,3. Publicity of tho ruantum and retio of rojections on the shop~
floor through the mediun of simple charts, hcs boon found to hawe o
salutary eifect, aoting as a dotorvont to the outtwrn of shoddy soods.
Likoidss, pcnalisation of oubstondard ertiolss ia any inventive gscheme
has a deterrent cffect,

3e0e4e Continuous monitoring of row moderial cuality aund shop-floor
oporations is ozlled for, It prosupposes that those vested wdth the
task of producing the gools as well cas those responsible for tholr
aocoeptence / rejootion sre furmished with prover tools and ectipmert.
This is olearly a responolbility of nancgene:t,

3.10,5, Orgonisctionally, the persiniael oomprising tho inspection wing
and regponsible for acoeptance or rejeotion of the product should ot bHo
e. part of the productlon staff, Lut siould be independent of then,
reporting direotly to tho top echelon of the footory., This iz a ooxdinal
oonoept of a good footory organisation,
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3.10,6. The oonoopt of quality comtrol cannot be brought sbout over-night,
as it w11l undoubtedly tol® timc. IFrom modost standards, if proverly
mrtured, it ocan over a period of time develop $0 a sdage, wien ?Zero~
dsfects”? will be the order of the dxr.

3 3.,11. VENTILATION;

The dosign of the Forge Shop does mot lend itsels o comfortable
working oenditions, It wes not possible %0 nagess the true impuzot of
this defiolency as the faotory was olosed down, but in a country, where the
anbient temperatwre in sumer months is as hizh as 40 -~ :'-,5°C., this oould
woll oontribute to poor oulputs, partioularly vhon operctions involving
high temperatures and mamal effort, e.g, furnacos and forging, are
invoived. These items of equipment sre spaced {oo closely, windows aro
closed and odroulation of air is inadequate. Ono can easily visunlise
thet vlen thls shop is in full operation with all the furmeoos, hammers
ani presses going all-ou}, vorking oonditions smst indeed Ve arduous
and the operators would be hard~pressed to givo of their best, Therelr—o,
in any future design, this aspect must be ziven the importonoe and
oonsideration 1t dsserves,

12, TiGe
3.12,1, The standard of housekesping all over the faotory leaves much to
be desired, Ia the Forge Shop, the furmaoes, hamners, presses, machines
and other equinment were oovered with dust, dirt, srine ~nd oobvebs.

There were larze heaps of sorap metal and partly proocessad naterinls
lying all over the shop in vrrious noolss and cornors. Thero wras dirt
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and dust everywhere, Tae entire shop w3 in diszrroy, and while 1t i:
roalised that it has boen {in digsuge for soi® longih of time, it necd not
present such a pioture, During a subsequont visit on Hovember 13, there
was notioeable immrovement in some areas. The rigk in leaving the entire
oquipment in its present stat:, is that vhon it is desired to reactivate
the vorious machines and other ¢ ulpment, the ocost of doing so nny be
exhorbitant, or in soms cases, the deterioration may even preclude any
rchabilitation altogether, One has to take this Luportant faotor into
aocoount,as in the studies for diversifioatlion nroposed for this faotory,
some of the equipment may well find a nlzoe, au their use moy be Iar more
eoonomio that the prookrewment of new rcplooesents.

3.,12.2, As the workers are not fully engaged ot prosent, they should De
deployed in getting the ontire factory with equipment thoroughly oldencd
up, restoring some scmblanoe ~.£ order and facilitating rehabilitation
of the procuotion machinery and nroidses at a later date.

3.1%3. Ia oontrast $o the Forgo Shop, the malptenance shop presemts

a much botter appearance., It is woll-lishted and spacious. Although

the machines in this shop also cre hardly used, they were found well-oiled
and greased, clean and gensrally well-madantaineds Those maohines, whioh
were Soldom used, twere oarefully ocovered idti: farpaulin 4o provent

ingress and dsposition of dust and éirt,

3.12.4. Tho Tool Storo, itiore the various dies used in the hommora and
orepse3 in the Porge Shop werc stored, presontod an equally disorderly
appearanoe, Housokpeping assunes an even rore important role liere, for
apart from tho dust and dird, proper oodifiocation, identifioztion and
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classifioation of all dies, besido other tools, are indispensable for on
engincering shop of this kind.

3Jo12,5 In the Wire Drawing Shop too, ooils of wire, importecd from

Japan, were fomnd lying hophagzard all over the omen yard, heavily rusted.
While it is true that they are cleaned by niokling in dilute sulphurio
aold ard washing in water before beirg droim into wire of smaller osizes,
better oare and attentlon oan De bogtcwsd on storage of such volucbls rew
material,

3e12,6, The sorap material as well as partly processed mnterial lying
all over the factory prem#ces should be colleotod, sorted and uscless
material disnosed off, Ite seyregation oomposition — ivise, is important
for Juburo use.

3.13, FPERSONTL:
Tho original numower requiremcnts were glven by the Chinose, aud
are ligted below along with the ocurrent foroej;~
Chinese Renoxt

Totcl Yorlnrs Aoctuals on 15,10.79

1) Iron ‘iire Shop 16 15 15
11) iforge & Pross Shop 0 30 -
111) Eleotroplating & )
Polishing shop J 55 53 -
iv) Heahine reporing,
trensfoming & } 30 27 -
ddstrivution
v) Laboratory 1 - -
vi) Werehouse & ;]
Trenanortation . H 3 -
Uit 136
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vii) Drivers, Phaus apsra.tm.}
geaxrdsy olerical

Grand total 175
viii) Netting shop - - 16
ix) Gzlvanising - - 1.
x) Drivers, vaone operctors,
gusrds, olerical 3 - - o
T4
x1) Haintonanoe shop (Jo work) - - 20
ABSTT
xii) Hetional !iiitary servioe - ~ 1
xiii) Study leave - - —4
Geond dotal 109

Againat a total of 175 employees, the ourrent faoce is T4, exoluding
20 maintenainoce shop employoes vho are said to have-fno work™, 11 awey
on military servioe and 4 aimy on study leaves Nc information wos
available, regarding the deploymoxd of the rost.

3.1V TRALNING AND IEVELCPILITS

3.14,1, No formal tralning faoilities oxist nor has any organised trnining
of tho faotory personnecl baan carried eut prior 4o their deploymoit on

the jobs in the various shops, in organisations elaevherc. Vhatevor

" 1ittls on~the~job tralning wos given in the early stages of commlssioning
the faoctory, now oppears %o have been 1inndequate, In Junme 1273, four
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onerators were doputed to Ozechoslovalia for 1 yoars $raining 4n hent-
treatmont, gonoral maintenance, elevtroplating and galvanisiag
respectively, =and 1411 yedwrn U ond ~ 1579, TFowr #ralnces from the
Kansoora Technloal Institute were ommloyed on completion of thoir training
in welding and machine fools trades, but their $raining having been for
only a year, they have not proved thomselves effective on the shor~fleor.

3¢l4e2. On a par vith material and financial rosouroos 1ia iaportance is
human regouroces, vital for the officlent running of any caterprise in
inlustry. Tho most serious bottlenenlt ia injecting efficiency into the
Agrioultural Immloments Factory 1dll be the laok of suitably tralned
personnel &% all levels, The aecds of training and devoloping mannowor
to acquire the neosssary alkdlls, be 1t in management, swervision,ahop -~
floor or supporting scrvioes wlll obviously depend on the jatterns o
production and shop operatiorns envisaged. Heverthelecss, the basio
objeotives should e rapid upgradation of exiating sldlls and induotion
of new onoclaliged talent and knowhow,

3¢14e3. The areas whioh oall for this basio imput of rosources, are
broadly shop~£loor machine cnerations, provestive uaintonanos, produotion
planning and control, inspeotion and cuality ocontrol, desi-m and
draftsmanship, supporting funciicns ;uch ns materials managermwnt ocovering
purchesing, otores, inventory oontrol, personnel ecleotion and placemont,
ond manggement information systows,.

n
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Jalle4s Apoxrt from lewels of personnol oalling for induotion of sidlls,
the faotors %o be oonsidorvd are identifioation of the 1ndividuals,
nature of training, periods, costs irrediate and long-tsrm nesds.

3alls5¢ The agonoies through rhiaoh training an” developmemtal nceds oan
be met, are indigenous institutions~ond industries (if available),
assistanoe from developing countries,biladeral and rmultilateral
assistanoe and expatriate assistanoe.

4. HOLE OF MARKRITIO:
4ele There has been heavy gtodioiling of some nroduots ol the
Agrionltural Ioplements Pootory, viz, diggor hoes, spades, siokles aud
knives, with the result that productlon of those items hos been susponded
aod tho entire factory virtually closed dowm sinoe Joumary 197% In
respeot of scissors too, there would have beon coourulation, had 1t not
boen for ¥ie oporational diffiocultics in produoing them, uhich led %o tie
diswrrtinmnoo of their mamfacture. All $his loads one to oconolude
that demand for these products in tho countrr i3 well below tho produotion
oepacity of the Baotory. The export posihilitios to neighouring
oountries have not been properly exnlored. Tiere is also probably some
demand for the ourrept products in other Governorates of the oountry,
but not ruwoh effort at marimting seems o hove Doon & » Taercforo,
if any attempt ot diversifioation of this faotory into other lines of
sotivity 18 to be mads, obviously the prerequisite 1s $o undertake
merket rosearch, 4o male an in~depth curvey of the demand in the oountry
for assoolated, similar or oven divergent produots (falling more or leao
within the oapabilities of the faotary)., A limited survey o/ noighvouring
oountries oen aloo Yo mode simmltazeously. Tuees studies 1111 enable
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idontitioation of posaibls axvzs of diversilioction to bz made with
eoonomio soales of produstien, cftor thich ons oan cmbark on foasihility-
studios aznd projoct reports, Thin i3 a logioal secuence of action to b
talkon and has to have first priority,.

ie2¢ Thz sssessmnt of demand of suol miodnots is 3 oontinmuous Hropoess
even nfter s faotory goes into operadion, as only then, oan Goverime:.t
tako a dooision thether 1t asceds $o be cxpanded in tho same lines of
sotivity or iato diversified 1linecs, One ozanot therefors, too strongly
emphasise the overeidiang role of marloting in such industrdzl studies.

4e43. Assooiated dth morketiag is the “selling’ function. As has
been podnted out in the Unit'to report onTWoonordocl Hvaluation of the
Agrioultural Implements Faotory', tlie current sales practioes loave
much to be desired, No matter hoy good o produot nay e, it will not
sell unless tie selling funotioas are vroperly organised.

ielle  Tae iorks llonagement were o the viow that o market erdated for
hinges an? door-lciobs, yhioh oould well bo inoluded in the list of produots
for diversifica’ion. Thoy werc also oconfident of gelling to neishbouring
oountries if the oosts of »Hroduotion were reduced by modern mmnufacturing
techni~a3 and prooesasos,

4¢5. Tho foregoins obssrvatlons clearly highlishted thie nood lor an
in-dopth, oomprehansive marimt stuly, ihioh must nooessurlly Hreocede any
attormt at expansion or divorsifioation of $he foctory,

446, Most of the machinory and eruipmont are not gpeccial~purmose itens,
and +therefore, they oan well lend thouwselves $o manufeoturins nou

I)l
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products for diversifioation, This oan obviously, bo oonfirmed only
after deoildling on the latior. The existing scuipment is listod in
Appencix A.

5« RECQIIMENDATIONS s

Sel. A market research study in-depth must Do undertaken in the first
irstance, o assess acourately the ocurrent -~nd {future demond and susply
of the various types of agricultural implenents as well as assocleted op
similar products used in PIIY and neighbouring oountries with the object
of 1identifying items to Le designed and mamufactured in this factory,
Sinos the expertise for oonduoting such a study is not ourreatly avellable
in PIMY, ve may in the longz run, have %o 30 to spaclalised Firms who
undertakes suoh work or to internatimnal agonoioes such as UITID0 or UNCTAD,
The subjoot nssumes urjeno;’y as on it depends the entire future pattern
of gotivities of the Agrioulturcl Immlemerts Faotory.

5.% A Job Desoription fozr o mechaniocal / agrioultural cngineer to be
fielded for a period of two years is already undor oonsiderction of the
Government and UNIDO, A cody is onncexed as Appendix D Ile iv expootod

4o oondnot a detailsd study of the ocpabiiitico of the faoctory to undertoke
ddversifiod iteus (agriowlturnl and others) for memufooture inoluding

work studlos, production nlanning, nroocossca, designs, etc. and gear i%

up for this purpose, This position must be fillod without much deloy,

a8 his work will closely follow the mariket studies o be oontuoctod.
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5¢3« Onoe the products for mamufaoture are identified and ths prooesses,
soquenoces of operations, machines and other ecuipment and infrastruoture
faoilitles are settled, attention must be paid to the establishment of tae
following prinoipal supporting funotionsy~

n) Design and draving office

b) Produotion nlanning and oontrol
¢) Preventive maintenance progrommos
d) Inspoation znd quality oontrol
¢) Training and development

The detalls will of oourso, depend upon $ae preoise nature oI produots 4o
be menufactured, to be deolded wpon aftor the “orezoing market and detolled
englneering studies erc oompleted.

5¢4s In designing the ndddings, layouts of nachinery and other faoillties,
oare rmust be token %0 provide as oomfortable worldng oonditions as possible
for the worl®ers on the shon~floor as oxioting oconditions in this regard
leave ruon 0 be desired,

5¢5¢ WWiilo determining the individual ccproities of the equipment and
proocsges, it mst be ensurod that ocpnoities of suoocecding stages exoeod
those of preoeding ones 4o avert in-proosas aocoundetions o7 matericls and
oongequent bottlomeoks in producstior.

546, Doaring in mind the ourrent stete of industrial development in the
oountry, the prooesses o moxufacturo adopted should be simmple yith ezoe
of oporation, as exoeszivo sophistiocation or refinement in <this ares
dooa not lond itself to adoption in the country at ‘hio stage,

7
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5.7« The prosent heat-Aroatwent facilitles ere sotisfastory, and oHan
woll be used in any future programme ol diversifioztion with resultant
eoconamios in oosts and oper—tions. Similcor is the ceae vith som o the
machines and other facdlities, ihiich are gomeral =~ nurpose types ond
not specialised,

5¢8, Good housekeening is oormlementary to good maintepance, and
therefore, right from the besimkingz, after the new facilities are
oomnissioned, this vital aspect must be Instilled in the workors and
supervisors. The ontire faotory must presont a neat, olean and oxderly
appearacnoe and the employeses must exiibit a sonse of pride in their
woricing environment,

5.9, After the worksrs and supervisors reach accopteblo levels of

ocompotunoe end standards of proficlensy in their regpective trades or
areas of aotivity, refinoments such as suggestion box schemes, safety
and aooident prevention compaligns oan be 1ntroduced for overall plant

improvement.

5¢10. In planning for manpower (a.’;‘ter the products for diversifioation
and manufaocturing prooesses aro decided uwpon), ozreful attention must
be paid do ensure that porsonnsl of the recuisite disciplines are avall-
nble oonsistent with the proovss:s omployed, As an i1llusiration, as
has bean pointed out, in metalluryy ~ oriented prooesses, cualified
and experionoced metallursiats rmust be availoble to onsure proper oonduot
of dhe operctions, Obviously, if indizonous 4talent 1s not roadily
avallable, 1® shall hove do fall baok won expatriate assistanoce

initially for some length of timo. One oaanot stress too strongly tuls
important aspect of manporer plaaning,
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lfir, HMahfoud, the writors! ocunterpart, acocompained him during
the visits and partioipated in tho disoussions and was very helpful,
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I. PRESS SEOTION:

1,
24
3.
4e
5

Te
8
e
10,4
11.
1%,

13.

15,
164
17.
18,
15.
204

21,

Power pross

2 HJ

L1} D
Purnsces Big

" Small
Hammer

7”
Pover press
Preunatio Hammer
Power press

APPEITIIX _ Al

LIST OF MACHINERY IISTALLED T T2

AGRIOULTORAL DPIEIENTS FACTORY

~ 300 t$ons
~ 300 toas
~ 160 tons

73 tons
150 ke,
§3 ‘dons
250 kg
210 kg.
15 tons

Sheet cutting machine

upto 3
Powor Irills
Small lathe

Plato straightening machine
Priotion sorew prees 63 tons

Grinding machiae
Power press

n 4]

1 o

Compressors

10 tons
15 tons
20 tons

one
Throe
one
one
oae
one
one
one
one

twr0

.....ll.......'029




00.0.0..0..-29

APPENDIX tA! (Contdesss2)

IT. HEAT TREATMENT SECTIGN$

1. Complete unit with salt baths, oil -~ tanks, obbealing
furnaces, eto,

IIT. MAQHINE SHOP3
l, lathe 615 rm one
2. Lathe 400 mm mne
3. Lathe 900 mm one
4. Turret lathe 186 mm one
’ 5. Shaping machine 500 rmm  one
6. Shaping maabiane 630 mn one
) T. Power Drills Taree
8¢ Hydraulio press 20 tons one
9. Radi.l Drill moochins 1300 mm one
10, }illing machine ons
11, Surfaoe grindsr one
12, Orank grinder ons
13, Jrindera two

IV, QRTINING & BUFFDNG SECTIOL ;.

1, 0Orinding machine eighteen
2, Edge forming machine;~
a) for soisaors five
b) for knives four
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Ve

1.

2,

. VII.
VIII.

APPZDIX. A" (Contdeesel)

3 I

Plastio handle injeotion
poulding nachine one
Plastio Brezker (gramules) one

ELECTRO 1G53 RE

Eleotroplating -mit for
niokle / chrome ~ ploting
with autometio oontrcl syotem,

{ire Drawing urit.
"ire galvanising unit.
Uire Notting wait,
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APPENDIX 1B*
B IESCRIPTION
POST TITISS BExvert in production ol agrioultural implemenis
DURATIOI S Two years
DATE REQUIRED: A soon as possible
DOTY STATIOHN: Aden with ooocasional travel ia the country
PURPOSE O3
PROJEOT: The projeot envisages the removal of diffioulties |
contronted by the Agrioulturcl Implements Faotory |
located in Aden in nroduotion of azriocultwral '
imlements eto. and to divort the surplus capaocity
to new agrioultural imploments or engincering items
techniocally and eoonomioally feasible,
DUTIES ¢ The expert will worlt on the spot as Projeot lMonager

of the Footory under the guidance and directions of
the Direotor, Deptt. of Produotion, Hinistry of
Industsy end the Board of Management in co~ordination
wkth tho Industrial Advisory Unit and will be
gncoifioally cxpected toj-

le Revioew the production planning and control syotem
ourrently in vogue in the factory.

2+ Conduct a work study revieirlng the present
nroduotion nroocsses, standardise the operations.

3. Exardne the celibre of tho ondernrise to wndertalen
maguZoo-;ure of otherg-

~ tools for soil preparation
~ implements for souding planting
= implemonts for harvesting
-~ equipuegt for prooossing outnut

..I'....O‘Ol'.3:
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QUALIFICATIDNS ¢

LANGUAGR s

L OKGROUND
TNFORLIATION

APPELIDIX Bt (Contdeses?)

A, Txamine the oapebilities of the plant «n-’

e

Te

oporators to underizie meufacture of feasible
itoms other than cgriocultural implements in
relation to demand in the domostio market.

Organise and pronare the factory for and gear
the faotory into the production of items to be
idontifiod at No« 4 & 5 above under his o:m
supervision.

Redesigo the immlemants boing mamifactured if
neoessary, sulting the nscds of the farm workers.

Study the problems of dies and develop the
axportise of the faotory personnel in this
discinline; if ncoessary also indioating needs
of tiio enterprise for {rolning in die making
ahroad suzgesting duration and anvropriate
gouroces of such {raining,

Degrec in Hechanieal / Agricultural Enzineering
from a recoznised University with practiocal
oxperienoce of &t loast 5 years in the capaocity
of Produotion Manazer in a fagtory engnged in the
mamufacture of agrioultural implements and tools.

Inglish, preferably with a working lmowledge of
Arabio,

The PURY has a population of nearly 1.7 million.
Tho agriocultural structure comprises ofj

~ 35 stal. Tarns vith an aroa of 344923 acros
(211233 nores cultivable)

~ 44 oooperative farms with a totol crea of
29398 aores (15030 acres cultivable)

~ and small moiver of private farme in romote
arecs of the Ropublio,
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APPIDIX B! (Contdesss3)

The state forms have roout 3000 permanent workers
vhereas the ocoon, forms have 30000 mombers.

Xeoming in view the moeds of the agricultural ferms, a factory
for nrodnotion agriounltural implements was estcblished with Chinese
assigtanoe in 1976, Gommenoing Operation on 1 Julr 1976, The factory
has an annual rated ocapacity of 1.2 million pieoes a3 follows on tiro
shifts basis,

le Digger Hoes = 300000 numbers

2, Hooa 2% 1ba, -~ 50000 2
Agrioultur=l & 3, Hoos 2 lbs, - 50000 ]
4o00ls imnlements 4, Siokles - 330000 o

8
5. iatoheta (Kwves) =~ 300000 )

[ 6. Soiasors ~ 200000 0
Te Tho feotory is also
equinped wlth a wire drawlng and wire fonce
ma’.d.ng wit,

}¥iso,

In goneral the faotor wos operated on one saift only. Cwing $o
small domestio marikot all the irmlements 1,2,3,4,5) produced till and of
1978 have besn for exoeeding the cales. Possibilities of exmerts are
also slim owlng $o0 severe ocoimotitiun from otlior countries ia the natter
of priooe, cuality eto. The stookpiling hes nocossitated suspension of
produotion sinoe Jaumary 1979, In the case of gcissors the factory is
faced 1ith the problems of dies for a large number of onerations involvod
in the manufaoturss The situation warrants za 1adenth teochnical appralsal
of the oapabilitios of the factory and its personnsl to go into

diverssgﬁ gation not only for tho mumfaoture of now agrioulturol immlements
ot

ut 0 towards other engingering items eoanomioally and technionlly
foaaibla,
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APPEIDIX D!

m - mmmm OF SOISSORS
Annealings

230 o0 390 solssors, depending wpon their size are paoked with

iron filings (oarbon — omnient not leso than 2.5%) in a steel

oy3iaddes, ebout 250 mm, diz, 750 mma long olosed ot one exnds

The top of the oylinder is then olosod with o plate and sezled
with olay to0 nrevent ingross of air.

Pour such paoked cylinders are charged into an eleoctrio mufile

)
furnace and heated to 800 ~ 810°C,, soaked for five hours at this
fomperature and allowed to oool in the furnase to 500°C.

Tie oylinders are then, withdrzmim from the furnace, and zffer
sufficient oooling, the soissors should exhibit a hardness of
187 HB.

Hapdendngs

15 soissors ore susmended £rom o hangor rod (after tho above
treatoent) and eight suoch hanger rods are suspended above a oalt
Vath 30 that the soiosors are inmersed at a tonporature of

750 ~ 350%, for five minutes.

They are taken to another palt bath at o tompereture of 790~810%,
there they are immoersed for five minutes.
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APPERDIX  'D!  (Comtdeaed”)

Tho bath is then oll~rianched for three minutos,

It is washed in ordinarr watber at room Wmpersture,

The next washing 1s dons in sodium silioate solution, vherc the
o1l is removod.

Pinally, it is immerssd in hot water and then, cold water. Thse
soissorg should then, attain a hardness valus of 60 —~ 65 RC,

T PERINGs
Quenohing of the batoh (after tho above troatmont) i3 dome in an

011 donk heated %o a tomporcture of 160 ~ 180°0,, and imorsed Cfor
20 mdnutea,

oshing is thono dome in sodiwm silioete solution and in water,
af*ter wbioh the hardness of the soiseors should be reducod to
53 ~ 63 RC,
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