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EXPLANATORY 1:OTE

The urit of surrency of the Democratic Republic of tke Sudan
is the Sudanese Found (Z.S) which has two current official
rates: a) For Goverrnrent Purposes: £.5 1,3 = WgL.00 =znd
b) For Other Purposes: £.5 1.7 = USgl.00.

The tollowing symbols, acronyms and abbreviations were used

in this Reporsw:

€SCe By  —m—=—=— [gqusre Reters

Clle Fe ~~w~= cubic meters

- millimeters, 1/1C0C ef & meter

% 0 e———- per ceunt, 1/10C part

i,ee === id ezt, thet is

etc, ---~- el cetera, and so forth

Pige —  —~o-- Pigure

Ste ~=-== Szint

CCIHU  ==mee Cellulose Cheristry and Teckrology Recearch

unit, a unit under the National Council
fer Research, Derocratic Reputlic of
the Sudan

DRR === Deputy Recident Reprecertative, 2nd highest
Officigl of wne unitved laticre Levelcopment
Pregramme in tne Sudan

DRE e Derccratic Beputbtlic of the Sudan

FPAO e Food and Agriculture Orgarization, an
agency of tne united Nations

JPO =-———= Junior Prefessienal Officer, a position in

the united Nations System
UeSeds  wow—w united States of America

UNIDO -—=-— United Nations Industrial Develepmens
Organization

el D e e s e s T e e e R T e I N I T L S I S T I L S S S S o DIl ID e sl e

Hentien eof a preduct brand name dees not necezcariiy
imply endorssment by the Uuited Natisms Industrial Development
Organization (UNTDO)
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P1OJ=ECT BACKGROUND

sozZe years ago, Pietro 3orretti, the legional Advi-
sor in Jecondary Wood Inductries, stationed with the
Torest Industries Advisory Group for Africa, Addis
Ababa, Bthiopia, led a mission which conducted a sur-
vey of the wood and .iood sroductz induztry of the De=-
nocratic Republic of Sudane Ancng other recommenda~
tions, the mission submitied 2 T_oject proposal for
technical assistance to two benitwood chair facteries
located in the industrial estate in Omdurman, a city
across the Jile River from Khartoum. The pronosed

vroject was approved by TiIDO in mid-1982.

Implerentation of the Project was undertaken upon zc-
ceptance of a Project Conszultant by <he zovsrnmeni of

the Democratic epudblic of sSudan early in 1984,

TR¥S COF LZFEREINCE OF TEIS MISSION

The recepients of technical advice under this =icsion
are the El UAGMA (Star Pactories) and NADIR Rentwood
Chaig Fectories in the industrial estzte in Omdurman,
2oth factories manufacture tentwood chairs out of
"LALOUB" (3alanchines Species), £l NaGMA also =aru-

factures axe hendles out of Red Acacia wood.

The seneral objective of the mission iz to advi:ze “he
danagzenents o the two factories on measures ic izprove
the productivity ané increase the quality level of their
products, The more specific detzils of the mission are
enumerated in the attached Job Descripticn (Annex 1),
T™e consultant in Bentwood éhair oroduction, Yoratio P, Brien,

undertook this assignment “rom 17 March to 17 Yay 198k,
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Certain inadequacies o’ available data and existing supoly oractices and “acil-

ities prevented a more complete imvlementation of the ob‘ectives of the mission.

To wit:

(a0

e

e

[N

i - Parameters on oroduction verformance such as waste “actors: labour

oroductivity: individual mechining outputs: etc., could not be cal-
culated in view of the lack of basic data. For examvle, the available
wood consumotion data is hased cn the mumber of chairs oroduced from
each niece of log.

Since the actual wead material usage varies from one chair madel to
another, and the log bolt sizes (average diameters in this case) vary
from 183C mm to 480 mm, there was no way to determine the actual

wood cost for each chair model! exceot %o revise the existing cost
reporting system and gather the needed osasic data as each chair model
is produced. There was no time available to do this,

Consequently no specific recommendations.could be given to imvrove
these varameters.

However, initial stevs to revise the costing svstem to make it

more responsive to the needs of exvanded overations vere recormen=-
ded in ANNEX III (Section 5.0).

Productior supviies (sanding belts and vaver., finishing materials,
etc.) are all Imoorted., Only sanding erits and finishing ﬁaterials
commonly vurchased by all users in the country are imvorted and

keot in stcck by the suoolier.

Thus, the furniture and jJoinery manufacturers in the country do

not have any choice but to use whatever oroduction suoolies are
available. The initial steps to solve this problem were discussed
during the Consultation Cliniec. Furniture and loinerv oroducts
manufacturers agreed that they should grour together, assess

their needs fcr imvorted materials and vroduction suvvlies, and

talk to the importers as a group so that their needs can be imvor-
ted by +he suppliers. Jowever, systems of sanding belt tyves and
grit reatings, and f_1ishing materials and apvlication technicues
wawe discussed with key officials o” the firms served,

The loeally built wood steaming chaumbers and the bSentwood drving
kilns do not have anvy temverature or humidity controls at all.
Fence, it was impossible to set up improved steaming and kiln-drving
techriaques, without recuiring individual observations of each chair
component as it is steamed, hent and dAried. The length of time

required to 4o tliis was bhevond that available tc the Consultant.
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II- =L NAGMA 23NT.COD CEAIR =aCTmCiYy
(:7A= FACTCRIES)
2,0 TEZ FIAM AND ITS OZFRATICNS

The Star Pactories (ZL NACMA) iz a family-cwned and
operated firmo. Mr. Ali Zaszan Bl Sajer, the proprietor-
manager, is assisted by two sons: Hdassan Ali Hassan,
who is responsible for marketing zné collecticn, and
Abdil) Ali Hassan, who taxass charze of deliveries to
customers and assists irn materials and supclies pro=-
curement activitiss. Another relative, z nephew of

Mr. Ali Eassan, Mr. Abd Z1 Rzouf Omer, a mechanical
engineer, provides assistance in engineering aciivi=-
ties on a part=-time basis, and at times, tfaemn weTK
4ith the firm's banks 2nd government agenciess Mr. AlL
Hassan, hicself, takss direct charge of produciicn ope-

rations.

mhe factory is located on a 5,000 sq, =, Llot, with a
total floor area of 720 3G. Mee Office space has a total

floor area of 120 sq. 2.

The firm manufactures and zells 9 nodels of Hentiood
chairs on a regular basise Living roorm chairs and divans,
dining table and cheairs, and linited quantifties of office
chairs are alzo Danufactured on a case-to=caze basise.

The factory has a regular nanpower conplecent of 60
workers and an office force of 8 men, The existing
equisment complement i: capable of producing 80 units

of bentwood chairs per daye. EHowever, due to the initer-
aittent supsly of eleciric power, current production
reaches only about 45 chairs per day, on <ihe average.
During the four .ezeks the (Consultant served the Firm,
pover cut-offs amounted to about /%: of the daily . orke

ins hours, on :the average.

There i3 a minimal amount of finizhed -oods inventory
as the products are delivered to customers a:z soon as

noush iz produced to fill a trucklozd.
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ZicASICH PLANS AND FOLSIGN JCINIT-T_ITURE

During the 2ad week of April, =1 ITAGHA scucht the ad-
vice of this Consultant on its plans to 2xzand
operations. The zZeneral objective of the expansion
program is to produce zbout 300 chairs a day and about
three times the current production wolume of other fur-
niture items. Furthermore, it is noped to increase *the
utilization of wood by converting the current production of
woodwaste into marketable goods such as chess pileces,

ztaves for walking canes, etc,

A detziled study of the current facilities, zanpower
skill level, niddle menagement capabilities, production
tecaniques and marketing activities indicatéd the fol=-
wings
i~ The currasnt marketing set-up ol the firm

is not adequate to handle the increased

plant outputs;

ii- The existing timber reccurces of the firm

(roughly 1,200 cu. m. per annum), will not

H

be able to support the log input require-

ments of the expansion program;

iii= Additicnal machinery and equipment ( one
unit of diesel-generating set, zautcmatic
lathes and sandinz machines, amcng others)

will be needed;

iv= Technical assistance in ithe re~crganization
of production facilities ( changinz the lay=-
out), improvement of production technigues,
installation and operation of the new piecesz
of machinery and equipnent, training of pro=
duction perzonnel on the nevw >roduction tech-
niques, trzining of knife-=grinding and saw
filing room personnel, andé improvement of
the exis*ing drying kiln, couzled +ith the
starting and improvemert of the second

drying kiln unit, will be needed;
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v- Intrcéuction of =ore up=-to=date finishing
techniques and izproved finishing naterials
%will also be required %n accelerate finishe-
irz operaticnss

vi- Acquizition of aiditional xmife-:;Trinding an

Y
.

¢

saw filing equipment will alsc te required;

vii= Strengthening of the supervizory and manage-
ment staff, particularly the middle manage=-
mert level, should te atarted izmediately;
and

viii- Approximately £.5 75,000 will bDe required to
finance *the completion of roofing of exist-
ing buildings, build the foundaticns for
the additionzl machinery, febrication and
installation of a dust extraction and ex-
haustion zystem, and cther civil works pro-
jects under +he expansion srogramme. Ancther
£.2 100,00C w#ill be required for additional
operating capital. Thus, the expansiocn prog-
ramme will need a total capital outiay of
£.8 175,000 (UsZ 103,00C).

By the 3rd week of April ¢y, Conzultant waz informed
that ZL NAGMA has finalized an agreement with a market-
ing firm baced in California, U.S5.A., 2n1d its associate
firm in Khartoum, on a joint venture arrangement where=
by the Judanese and American partners (with timber li-
ceanses covering roughly 25C,000 square kilometers of
forest areas in 3outhern Zudar) will supply the required
timber output of the expanded production operations, pro-
vide the additional cgpital outlay, and in return, will
be the sole marketing agents of EL NAGMA's products both
in the Sudan and foreign markets, The operatiocnal stra=-
tegy is to market the products in the Sudanese market
while EL NAGMA is in the process of improving its pro-
duct volume outsut and quality. Tne foreigm narket,
mainly the American market, will be tzpped when <he
products attain quality levels acceptable in the foreiam
aarket,
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ATICNS O CU2T PaQDUCTICH OPEZATICNS

tion by EL NAGMA Pa

[

others, the following zoints zerit immediate ac-
ac X

tories:

Except in isolated portioms with cross-zrain
wood fiber orientation, "LALOTU3" (Zalanchizes
specie) appears to be guite suitable for round-
ing operations. ts bernding characteristics
are adequate, provided the wood has been zuf-
ficiently steamed, However, the wood, 2s de=
livered to the factory, exhibited numerocus end
splitz and heavy "3lus Ztain" infestation, both

in logs and lumber forx

The current practice of z=illing 2.0 meter log
bolt:z into 50 mm x 100 mzm and 7S5am x 125mm
beards is wasteful, slow ard dungerous to the
vworkers. The log bolt, 350 =n diameter by
2100 om long on the averzgze, is c¢plit into
slabs on a bandsay with 50 mm wide sawblade.
The log tolt is carried 2nd pushed into the
sawblade by six zen, without any cutting fix-
ture or guiding fence. The result is a "snaky"
cut surface, which iz l2veled out on the next
operaticn by passing the zlab <+hrough 2 500 am
wide jointer (manual), to ottain 4wo surfaces
perpendicular to eazch other, Tanis perticuilar
operation wastes about 10 to 15 mm of the wood
surface, PFurther milling into hoards wiith de=-
sired dinemsions is done on a 600 mm diameter

circular saw, «with 6 =m kerf.

Most of the existing production machinery, in-
cludiny the drying xilns, wore de-igsned and
fatricated %y tha2 owner-manager, Mr. Ali Zassan,
In most cases, however, the resulting cutiing

cf tre cutterheads and chucks are not

. aigh enough to obtain cmooth turned zurfacese

This .ituation requires a larser cross .ection

3f *he input .tock and neavy sanding oparaticns,
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iv= ™Trere iz zininzl bvacketracking in <he flaw
of materizls-in-process, Thisz occurs only
~hen compoments of chair models other ithan
the regular product line are being machined
using the szame zcchinery zreviously laideout
for the standard product linea. IZoweaver,
material transfer froz one work station to
the next is effected *hrough manual handling
of the -iork-pieces, i.e., the work-pieces
are picked-up ‘rem the floor (where they weze
thrown after being machined in %the »revious
operation) and then dumped on tze floor area
adjacert to the machine %o be uszed for the
next operztion. Neveriheless, ihe machirer
and equipment lay-out can still be izproved to
provide ample area for the worker snl thae stock

tc be nachined.

v- Cutting toolsz (planer znd jointer inives, router
bits, drill tits, etce.) are not adequately nain-
tained, In many cases, the regqzired grinding
arzles are not properly atitained, resulting in
rougn cut surfaces and burn marks o the work-

piece,

vie= There i. ninjznal nse of zachiniang jizgs and fix-
tures, re.ultins fto slow and inaccurate nachining

operatiors,

vii= 3av dust and wood shaving: and cains are exhaust-
ed on the floor, hampering movement th-ocushout
the factory, and presenting serious FIRE ari
HEALTE hazards,

viii- The general ctate of HOUZEKEEPING is apallingly

bad and needs immediate iaprovement!

ix- Long and frequent cut-off of electric pover supe
ply reduces the productivity, A stand=-by electric
generator hos not been provided to -un the zost

important machines during such power cut-offs,
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The operating conditions described in the preceding
paragraphs are better illustrated in Pigures 1 to

24 which are pictures of actual operations in the
Star Pactories (EL NAGMA), Omdurman Industrial Estate.

FPigure 1

Red Acacia sawn
timber piles in
the lumber yard

Ficure 2

"TLALOUB" logs and

Jumber haphazardly
piled in the lumber
yard



FPigure 4

Trimning stock round=-
ings on a radial arm
saw

Figure 3

Ripping S0mm x 100mm
planks on a 500mm dia~
meter circular saw

Firure 5

Locally favricated
steaming chamber for
seat frame blanks




Figure 7

Bent ceat frames are
piled on the floor
prior to loading imn
the kiln, (Note the
special clamps de=-
signed and fabricated
by Mr. Ali Hazsan,
owner of EL NAGMA.)

1/

Figure 6

Bending ceat frames
on a locally-built
bending machine

Pigure 8

A discarded sterilizer
converted into a steam~
ing chamber for small
chair parts




FPigure 9

Bending chair back cam-

ponents on locally=

fabricated bending
fixture

Figure 10

Newly bent chair back
components are niled
on the factory floor
prior to drying in
the kiln.

Figure 11

Loading chair front
legs on bending mould




Figure 12

Front leg braces being bent on a locally-
fabricated hydrewlic bending machine

Figure 13

Joodwastes are burned in this pit (right)
to generate heat for the drying kilnm,




Figure 15

Pigure 14

A view of the interior of the

drying kiln, with stock of

bent parts piled on the shelves

built along the walls of the
kiln

Gluings corner brackets ta

ceat frames




Figure 17

Levelling top and bot-
tom edges of :eat
frames on a 600mm vide
jointing machine

Figure 16

prilling anchor holes
for plastic strip
weaving

Figure 18

Assembling arm rest
support bracket to
the arm rest and seat
frame of a special
chair model




Fi, ure 19

Assembling legs on a
new nodel stcol

Figure 20

Acsembling back rest to rear legs of
regular chair model




Figure 21

Assemdbling leg support brackets

to chair legs, using pneumatic

screw driver, (Note pile of

leg support brackets on the

floor to the left side of the
worker.,)

Figure 22

Levelling chair legs on a special
machine decigned and fabricated
by the factory owner




Figure 23

Varnishing the chairs, ucing
"French™ polishing method

Fisure 24

The artisanal type of manufacturing is
best illuctrated in this situation where
the seat frames for plastic weaving are
fitted to the a:zcembled sofa Ly the fac-
tory o.nere-managser him elf,
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I+ can be ceen from the —receding :ictures fthat taere
ed amcun®t of serizl zrcduction Seing done
at +he ZL LACMA bentwood chair facitory. FHowever, it
d that adjustments still had %o te dorne cn

f the holes, 3lot: and znd mortises at the acz-

nbling zection, for the precisiecrn ¢f rmechining ove-

ons wWa. =till belov tact required to rmeke chair

O
a3

vonent parte: universglly exchangableo

2.3 RICOMMELNDED SIZIEDIAL MEA. UMES

Mezsures %0 improve the current production operations
of EL AGMA bentwood chair factory have teen reccmrend=
ed in three :zeparzte memcrandia to the manazer, copies
of which are attached ac ANNEX II (De:izn and Pabrica-
tion of Bandmill Carriazze), AUNEX III (Cbservation:z anc
Xecommendations, “roduction Operations end Mana ement,
3L YACMA Bentuood Chzir Tactory, Cmdurman Inductirial
Estate) and ANNEX IV (Bentwood zockinz Chair, & Zroduct

for Development 2equested by Mo.zic Interna‘icnal, U.Il. A.).

The remedial mercures nay ve cumnarized sz follows:

i= Mininize splitting in logz and sawnwcod Ty pro-
per stockpiling of the naterials az _hown in

the sketches attached to Annex II;

[o8
[N
1

Minimize "Blue Ztain" infectation by shorien-
ing the period beti.een tirber cutting and
sawmilling of the logs, and proper piling
of the log bolt: in the cutting area, coupled
.ith regular spraying of the log bolir .ith

anti-fungus chemical solutiong

iii= Pabrication, in.tallation and use of a2 one-man
puched bandmill carriage to attain better proc-

ductivity and lumber yield rates;

iv- TUse of production cart:, trucks and other mater-
ial hendling fixtures to tran.port zoods-ine-

proce.s from cne jork station to anothers
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v- In lin2 with the expansion programme, iz
plement the recommended modificationsto the machinery
and equipment layout plans (see Ammex IT], to attain
a much improved flow of materials-in-process:

vi- Design, fabrication and imstallation of a
sawdusty shavings and chips extraction and
exhaustion system, in order to help attain
better mackining precisiom, sncourage higher
productivity as a result of beiter ané health-

ier wecrking conditions;

vii= Isolation of the tocl griading secticn to
keep Tire hazzards zt 2 minimum level, and
nelp aszure longer life for ihe zrinding stones
and machines;
viii- More extensive use of machining jigs ard fix-
tures to attain higher precision and accuracy
in machining operations and allow interchange~
abilisy of paris common to vec-icus chair umits

and models;

ix- Acquisition of a stand-by electric pover genee
rator to minimize the ill-effects of fraquent

electric pover cut=affs;

Z- BRevisiwm of existing reporting 2nd cost account-
ing systems to allow more accurate as:zignment
of cocts of labouxr, materizls and supslies to

the vzrious chair components; and

xi- Strengthening of the supervisory and marazement
staff by training capable and qualified -.orkers
to compose the middle management lewvel of the
vlant orzanization.

In connectian with the prcduct development activities of
EL NAGMA under “he jointeventure arrangement with itz new

business partners, gthe Con:ultant's advice was sought on
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the possibility, and il possibdle, the manufacturing
techriques involwved in zhe production of a bdentu.ood
rocking chair. Zuring the development 2nd initial

production shases, the hentwoad rocking chair.ouiput

wili be zold in the local market. Eveatuzlly, when

the desired quality level is attained, it is planned
to export the rocking chair in mocked-down form to

the United ITtates of .mericae

nanpnex IV is a memorandum to the Zeneral Manager cof
Star Pactories (EZL NAGMA) in compliance to their re-

quest for advice on the maiter.

21, NACMA'S RERCTICHS TO TEE RECOMMENLDATIONS

On the 2nd follow=up visit to fhe EL JACMA factory, 3 May,
a number of chenges were noted, indiczating EL NAGMA's

ositive reaction: to the reconmendzticns, such as:
P _ )

i= Log bolts and lumber were neatly piled in
the lumber yard, on top of skids, and rors

or less according to the recozmended scherme,

ii- Although workpieceswere still dropped on the
factory flcor beside the machines, *transfer
from one work station to the next was effected
by the use of a wheeltarrow and a small flat-
bed cart on four wheels. The Conszultant was
informed that materials for the fabrication
of two zore flat-bed carts and t.uo "wmits »f
the threeetier mobile rack for small parts
Wwere either ordered already c¢r have been chosen
from the ccrap metal piles scattered im the
factory yard benind the biildings.

iii= The Consultant was further informed that the
fatrication of the bandmill carriage will be
started as soon as the order for some angle

irons, Qelding rods and metal szheets are de-

livered oy their supplier.

These, of cource, 'are very encouraging sizps.




III- NADIR SENT00D CEAIZ TACTCRY

3.0 TEZT FIRM AND ITS OPEZATIONS

The NADIR bentwoed chair factory, like IL HAGMA'S3, is

a fanily-awned and operated firm. The factory is lacaied
on a 1,500 sq. m, lot, with shop duildings built all a=-
round the perineter “ence (made of clay bricks), with

a 5 neter wide gate. There are about 40 workers aaé

3 office workers., ?Mohammed, the 2nd son, is the general
2anager and is also responsibtlie for marketing, while
Muataz, the oldest som, is the production zanager,
Nadir, the younges% son, kelps osut in the factory when-
ever his school work allows him ta do s0. The factcry
was built and started in "969 vy the father of these
three young people, The production facilities could

produce 6C chairs per daye

3ol OBSERVATIONS ON CURRZNT P=20DUCTION OPEXATIONS

The first thing that caught the (Consultant!s attention
upon ertering the factory grounds was the bhuge pile of
woodwaste (log ends, slabs, edgings and trizmings) about
2 meters high and roughly 150 sq. m. 2t the base. This
sight was an augury of the wasteful machining operatioms

that were later encountered by the (Consultant,

NADIR bentwood chair factory is plagued with the same
protlems that EL NAGMA was suffering from, although to
a more serious extent. The process used is basically
the same as that found at EL NAGMA, In fact, even :he
machine complement is an exact replica of that found
at EL NAGMA, but in a worse operating condition, as
there is no one in the factory who knows enough about
repair and maintenance of machines and equipment,

On the 3rd (and last day) of +4he Consultant's serwice
to the firm, assistance was rendered in the replacement
of planer mives of a 600 mm wide thiclknesser-planer.
The nachine operator had difficulty in installing new
knives to replace the used {and abused) set of knives
because the mife slot: on the cutterhead were full of
dirt and solidified sawduste. EZven the cutterhead face

was coated with solicdified resins found in "LALOUZ" woad,
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It tcok a good tart of three hours of hard vork to
clean the cutterhead, rezet the mife springs, fabri-
cate a mif2=-cetting gauge, and denonczirate to the
oroduction manager, himself, the procedure for changing
planer knives and keepirg the nzchine in good aperztinz
condition (chiefly regular and adequate lubricztion and

daily cleaning of the nachine i%self).

MADIR'S IEACTICN TO TECHNICAL ASSIZTANCE SEIVICES

For a firm which iz badly in need of technical aszistance,
the General Manager's reaction ‘o the services zrovided
under this aission was very disappcinting, in spite of

the easerness of the Precduction Mznager *ta learn as tuch
as ne zan from the MIIDO Conzultant, The Zeneral Manager,
it =ppezred, was nat hapsy zbout "other pecple" intrud-
ing into his factorye. Questians from the TNIDO Conzultant
seexins production and zachinery data vital to the effeci-
ive tran:fer of technical "know=now" were coolly zeceivTed

and evasively answered,

This situation was reported to the Director of Forest
Utilization, after +hich a meeting waz held between the
UNDP (represented by the Deputy Resident 2epresentative
Mz. P. Harju and M-. Iemail A. Mohammed, acting JPO)

and the Ministry of Agriculture and I-rigatiorn, of the
government of Sudan (represented by the Director of
Porest Utilization, Mr, Mubarak Ahmed awad)s, It was
decided at this meeting that the tachnizal assistance
services to the NADIR benrtwood chair factory be termi-
nated, Purthermore, it vas also agreed that the (on=
sul.tant will render services to the furniture industzy

of the Khartoum District (Khartoum, Omdurmen and Khartoum
North cities) through visits to other furniture and joinery
factories, making an assessment of tae industry in zeneral
and holding a zeminare=con.ultaticn clinic on 9 May 1984,




IV~ CCN_TULTATICN=GIEMINAR AND TECIIICAL
ASSISTANCE TC OTZER FURIITURE FaCTORIES

4.0 PLAST VISITS TQO FUZUITURE AND JOINTRY FaCTCIRIZS
In order %o obtain a rezliztic slcture of the cross=-
section of the furniture and joinery industiry in the
Khartour District, visits to furniture and joirery
factories were arranged by the Director of Forest
Utilization and the EL NAGMA bentwcod chair factory
management. A total of six factories and shops were
vizited: a panel consiruction tyce furniture factory
and a lumber resa.ing shor producing jeinery p-oducts
in the industrial estzte of Khartoum; two other furni-
ture manufacturing shaps in Oméurman and two shops in
Khartoum Northe The number of shops and factories vi-
sited was limited by transportation constrainits and

the short time available,

4.1 OBSERVATICNS ON TRODUCTICN OPERATIONS IN 2LANTZ TISITED
Except for the EL NAGMA bentwood chair factory and the

3t. Joceph Technical School panel furniture factory in
the Khartoum irndustrial estate, which operate on a

and joinery shops visited operated on an artisanal tasise.
The major problems observed were typical of producticn
operations on the artisanal and crafizman level, to
wits
i- Low productivity and quality levels of the
finizhed product;

ii- Inefficient uze of machinery and equipnment;

iii- Inadequate maintenance of nachinery, equip-
ment =2nd cutting tools;

iv~ Machinery 2nd equipment are used as the need
for them arise, so that the machine utili=-
zation factor is barely 20%;

v- Adhesive technology is not known (only P7A

glue iz xnown in the local furmiture industry);

limited serial production basis, 2ll ather furniture




vi- The proper use of abrasives (:anding bdelts,
srinding :tones, eir.) is absent. any iype
of abrasive available in the nmarket is pur=-
chzsed and used in the zkops and factories,
leading tc more sanding labour, poerly sended
surfaces (as was observed in the panel furni-
ture factory in Khartoum aznd the joinery fac—
tory in Zaartoum North), and excessive allow=-

ance for surfacing and :zanding wastesp

Tii= Mast of the :zhops and factories visited da
not have 2 middle menzgecent staff, so that
production operations are directly supervized

by the shop owner or the plant manager;

viii= XNone of the factories and :hogpc vizita2d have
dust collecting arnd 'oodwaste dizposal zys=-
tem, o that the status of "JITIEKZEPING"
is utterly diesm2l, thus, hampering flow of
naterials-in-process aend persornnel zovement
wWwithin the productiam areas; and

ix= There was 2ininal use of jigs and fixtﬁ:es,

so that "free-hand"” machining bring: atout
very low precision and poses a great danger

to the machine operators.

TES SEMTITAR-CONSULTATICN CLINIC

The serinar and consultation clinic was held on 9 May
at the avditorium of the Ministry of Agsiculture and
Irrigation. There were 32 participants in the affair,
including 6 repre.entatives from the priva.e sector
(tog officials of the EL NAGMA bentwood chair factory
and the Industry Cooperatives Association of Khartoum
and Omdurman)., The government sector was represented
by official. from the Ministry and the head: of wvzrious

voodworking shops operated by the g5 --rnment of Sudane

Annex V is a list of the topics taken up duringz the
semingreconsultation clinice Eaphasis was laid on the

Phases of the irndustry problenm ihere zoth zovernment and
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private sector can work hand-im-hand to bring atout

ct

appracianl: rrogress in the furaniture and joinery
scl F

d
sector 2f the .ood processing industry of the 3Judan.

mhe research people from the zovernnent institute

at Inba. cxpressed their willingmnes:z %o re-direct
their activities to solving probliems ~hick plague
the industry, i.e., make their effor*s zore imduziry-
oriented, provided the incdusztry would help in pin-

pcinting the problems which it wishes to tackle firste

The follotiing aspects of the industry were discucsed

during the clizic gortion of the sexzinaxs

ie The need for technical assistance in +the
training of industry personael on <he
proper technigues of zrinding cutting
tools, sharpening saws and their prcoper

storage and handling;

The need for technical assistance in the

[N
[
]

training of industry personnel in ke
proper and adequate czaintenznce of na-

chinery and equipment;

iii- The need for techmical assistance in the
developrent of local sources for adhezives,
like AVIMAL GLUE as a by-product of the nig
cattle raizing and tanning industry in the
Sudan;

iv- The need %o have more industry-oriented infor-

mation on the properties of the various timber

'

species available in the 3sudan;

V- The potentials of converting woodwasies as fuel
for electric energy generating plants to help
alleviate the current shortage of electric
power; and

vi- The need for technical acsistance in training

capable and qualified inductry personnel for
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supervisory and nenagerial positions in

the industry.

Annex VI is a 1lizt of the participants in the semirare

consultation clirice

VvV - GENERAL IECOMMINDATICONS

Phe resulis of this missien indicate the fellcwing gerercl
recommerdations tc tke Government cf the Demccratic Reruhlic
of *the Sudan:
i~ Seek assistance from qutside socurces for tecnnicsal
advice, or a contincus basis for at least twe years,
on the improvement of production teckniques in the

furniture and jeinery irndustry cf the counixys

if= Seek assistance from cudside scurces fcr the Cleve—
lepment or programs and training of workers for
skilled and highly skilled jobs ir *the ficuiiure
ané cinery industrys;

iii- Consider the development of an industry for tne
nanufacture cf aniral glue, as a byeproduct af
the cattle raising and tairing izdustrizs of the
country; and

iv- Consider the establiskment of a programme of in-
centives to encourage the »rivate sector to jarti--
cipate zore vigorously in the development of the
furniture and Soinery manufacturins industry of
the countrye.

v- Enecourage the formulation and im)lementation of industry-
oriented programmes, and provide “he necessary financial
supvort therefor, to enable the Prrest Products Research
Tnstitute in Soba to provide iuformation and services, on
a more regular basis, that are immediately beneficial to
the growing furniture and joinery products industry of

the country.
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IITED NATICHS INDU.TRIAL DEVFLOPMENT CRGANIZATICH

2 Decenher 1282

Pzaject in the Jepocratic Qepuklic of
the Sudan for Gpeecial Industrial Zervices
GENERAL DIZTSIZUTION

JCB DESCRIPTICK
31/50D/82/805/11=51/31eT+4

Post Title Consultant in ventwood chair produciion
Duration T™wo zonths

Date Required As socn as possitle

Duty Ztation Onmdurman (near Khartoum)

Purpcze of Project To as:zizt two exisiing bentwood chair factoe-
ries %o increaze theim prccduction and pro-
ductivity, and iaprove quality

Duties The consultant zhall be attached to the two
existing bemtwood chair factories (Jzdir and
El Yagna), He shall advise their management
on Dezsures to be taken to improve producti-
vity, increase zroduction and ensure the gquam
lity of the products. Ze will :speciiiczlly be
expected fto z2dvize an tk2 following:

le. Ra. material zuitatility and it:s starage,
drying, etce

26 FPlant layout zné suitability of the in-
stalled equipment, drawing up a list of
additional equipment that —u:t be acquired.
This list should give riders of priority
and complete techrniczl specifications,
ircluding tocling arnd zpare jarts re-
quirenents.

3¢ TFroduction procec:, Te will “e expacted
to assess the pre_ent zroductiocn zrocess
and recrorend change:z %o :trzanline this.

4. Cuality control. He .ill be exstected ta
asse:i: present quality control procedure;
and recormend .ay: tc izp-ove it,

Se Maintenance of tool: and equipment.
Zimilezly, he :zhould z2dvi e on improve=
ants in thiz re:pect,

fe Froduction plarning and contr-ol, inventory
control and co:ting. He zhzll be expected
to assesz *he precent procedure: znd wecop-
2end .izmple methads of ensuring to ada2nage-




qualifications

Larzuage

Backsround
Infcrnation

-25 o

ment “he bea:ic dz%tz needed for efficiant
oneration in the:ze fields,

Te Thae comsulient 1ili treiz counterjaris
frorm zzch factory in these fislds. Ee
shail also irepere %uo reperts (cne for
ezch factory) at the ccncluziorn of his
mizzion, outlinirg tke pre.ent situatic
in the.a factories and reccncenciing rmea~
sures to be taken %y their aanagercent

for their efficient cresretion.

The expert #ill zl:zc he expected te prepare
g final report, :cetting out the findings of
the niszion znd -ecoomerdaticns to the Govern-

aent cr further action which zight Te taken.

Inginser or wocd techmician rith ccnsideratle
experisnce in the producticn of bentwsed chairs.
ZIxparience iz plant —aragement andé in develan-
irg countries desirable,

Znglizsh or Arabic

Bentwood chairs are msnufactured on - -2-i=
line productiovn basgis by +uc -rcall zcale fac=
tories (¥2dir Bent.ood Chair Factory and El
Hagna Bentwood Chair Factary) zoth located

in Omdurz=an, vhich with Zuartoum an<i Khartoum
Jorth is the large:t uxrtar corcentrztion znd
narket area in the countiry.

The combined cutzut of *the two planis is sonme
44C0C bvent.ood chairs ner month, Their pro-
ducts are the ztandard chair in %he local mar-
ket, the present retail price bYeing Tudanese
rounds 12, which is far lowe~r than chairs of
standard consztructicn.

A potential improvement is apparent in the
Nadir Plant vith r=:zpect to the leccally prc-
duced or adapted machines for zeat frame
hending, :tezning and sandirng. These and
other operations, could e furtker improwed

to streamline production and increz:e producti-
vity. Rocm for imgrovement exiszis inter alia
in leg tapering and zanéing, TcoL mzintenance
al.c needs iazrcvenent.

CANTIZATE.L ZZQUECTZID 3Y 31 JECEMB™R 1982




SmEX  TI

TECEICAL A””ISTAKCE TC 3EIT.CCD
CIZAIZ FACTORIZS IN OMDUDMAL, SUDAY

UNIDO 2ROJECT No,. SI/30UD/82/803

8 April 1384

Ta : The General Manager
Ttar Factories (T1 NAGMA)
Ondurnmar Industrial EZstate
Democratic Republic of sudan

Trom : H. P. Brion
UNIDO Conzultant
~ubject : DBESIGH AND PABRICATICH CB 3JAUDMILL Ca”RIAGHE

Please firnd 2nclosed a set of wcrking drasings for the Zabrie-
cation of a bandmill carriaze for use at your facitory in the
Onduzrmar Industrial Zztate. The zmain feature. of the desi
are as follows:

l, All component partz of the carriage are to “e made
from items available in your scrap zetal rard. (Same
af <he nore important items have %Zeen picked cut 2l-
ready and set aside for use ia the fabriceziion of
the carriage.)

2., The carriage iz 2oved ¢
by a man pusking at *he

* 4=

feed the log intc the handzaw
suzh tar handle (See Fige 2).

3¢ The carriage can handle log Solts witha zaxinum diren-
sions of 80 ar diamete-r x 2100 =z ler rth.

4. The carriage has bYeen desizned for use . ith a 1CC zm
to 150 mm wide blade bandsawe

Thi: design is subaitted ahead of the cther recommendaziions pur-
suan* o your raquest in order to start fabricatiocn activities
while this Consultant iz :till available in :udan. Other —-econ-

2endations Ior the improvement of your plari operatisns ;nd Mg
nagement ill be submitied in a separate wemorandun which is now
being prepared and .ill be completed shortly.

Please feel free to seek my advice should the need o do so arise
during the fabrication activities of *he carrizge,

(3gds) E. . ZRICH

ce: P, Harju, 2R,
TN 3s=Khertoum, DRS
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SENT CCo EAIR FiCTOIY

MATTRIAL INFUT

A. T™he z-tached working draviag of 2 two-men operased
bandmill =a-riege indicate <he use of comporeants
dra.n from the scrap metal pile cf Ztar Factoriss
(E1 Nezma), zt tha Cndurman Izdusivizl Zstate.

3, 3Subs*itute components, or Zesi n of ccoporment:s,
are allow.ed, svovided the cver.zll dizensions of
the carriaze and i%z =oving zarts are prezerved,
and the dezired directicn znd magnitude ¢l move=

2ATL T2LCKS FCo CAIRNTACE

(]

The »ail tracks material matchsi %z *he wheels chosen To
cerry *he cerriage ncve z total lenzth of orly 5 neters,
approximately. Theie szould te installzd suck *zat tke
joint of the 2,5 me*er (approximate) zections of the rail
track should e after tre blurt edge cf the handsaw blaie,
The talance ¢f *he total track lenzth required saould te
filled with the use sf angle irons or other zuitable mam
terial available zt the scrap a2=tal yarde

g
+

23 LaID CUT PASALLEL TC TIE 2aRDzal
UaZ TRAVEL CF TEE CARRIAGE FARALLZL

TYE 2ATIL TRACKZ 3IZCTTD
BLADE, I CRIZ: TC Al

IC TIZ 3ANDcAw 2LADE,

TEE 2ATL TACKS CHOULD BZ LIITALLID (ITE PICPE: ZAIL TIS
(SLEEPE:Z) TO FAZVENT DNDIVIDUAL O RELATITE MOTZ=NT OF
TPZ ZATLS HZN TEE CARRIAGE I: I¥ MOTICY!

THE RATL TR.CKT 3ECULD 3E ADEQU'TELY SRCUTED (ANCEQORZD) TO

TES SAIL POUNDATIONT (CCNCRETE) TC AS3URE PESINASLE CPERA-
TICY OF TEZ 2ANDMILL CARRIAGE,

- N e e ettt bk b

ITS ZTINE LENGTZ; D7 THD SUME M2 TEAT TER 2aND3AW

-——Ba & dad

I3 DICTALLZED TO A::U2E TEAT THS 3AINDIA. 3LiDE IS PLUMB-TRUE!

TEZ RAIL TRACK: TECULZ 23 2CFTILY LEIT7ZLLIZ ALL THRCTZE
)

THE RATL TRACKS SHOULD BE INSTALLED AS NOTZD IN *T%.1. ATTACHED.

Of_FARRICATICN ACTIVITI XS

l. 211 '.:?dlded jaintsz :=.hou’.i e ground smeooth and fras of
welding fluz deposits,

2 Unless bearings uzed are Derdanentily sealed 2nd Inbri-
caved, al]: bearingc :nould te provided . ith lubricating
pluge, and zreased or oilad hefores zctual orerations,

Jo All square edges of compoments to be welded together

:hould be properly beveled (chamfered) bvefore they
are Welded together,




Tuitable jizz and fixtures chould bve fabricatad and
uceé when welding critical suh-azsemhlies, for exampls:

2} welding ond zlafes to the dozgger zuide bar;

b} welding dogger post to pedestal runner;

¢) welding pedectal zuide channel:z to the czrriage
nlatfoxrn, atce.

ALL DIMIIZICHS ir the attached orki=zgs Zrawings zre
in MILLIMETZZS.

(:gd.) =Z. P. ZRICN
ONIDO Consultant




B e R —_

booay
| ]

3250

to
1000

CARRWGE RMLS

>~

i H r
' i
" "
90" ! bttt | o
wmg CARRIAGE - UNLOADING POS\T\ON ! HH..H..J_,,\,.,.. <— CARRIAGE.~ LOADING
aaum ' FosiTion
nm “ " 'lﬁu-l-"'.l'--lj mmem e e - o
N [ vaif/.pn_e\w
A ! -
L R T PR e L L e ] M AT
- LRI = -
c———r
Mﬂmﬂﬂﬂﬂ
Z m
8 ||
O
LtUMBER BIIDS Ay
100 4o /150 mmp
Wide Blade
LO G
JEN ~umbDgé Fgnca e m O K
- A0
Fig- |
LAY-OUT, Mawn Saw £ Caawmiage
Star factovnies (EL Nagma),
Oedutman [adusteial Est ate,
Demacvatic —NQTCTKLO of SUDAN ILqN.lWO 2300 S I!Ln.

UNIDO ProdecT No. S1/5Uup/82 /805

———
Log,
Stopper
'l‘l-ﬂ.!.

¥33A01S
I9VNIVVYD

000

———

ct -




NV 3no  hq poysng L a2Moy

siyod m«j OoVY % pwwo9
AOVIAAVY D)
T ‘¥

t hy100do)

i i RY VX nt<@

MI\\ GN3 aNow}

+- -0bI- _ﬁ Q«F—«

| @—Qn m@—9  l#g g
e =
H | A

MIATA 3a1G Draan)

31 -
1260—
e
i
|
|
S
|
I

e [ [t

000l — - = -} 00i "

0077 — - - |

oN 193r0dd OQINN

§08/¢/4nS /16




e ra11d vpew doane wany VrsOUS g 0y
\ sped s svaISWIWNP A0} PPEw 2q  pInOUs  Spudwenlpy D3O\
f HAUNOMIWYTE 3 WBOos AvY1ld adyvsav)

c B

Lok 24 ) - SRS

v ——0 o0

h.«usnnnun_....n..v....uou.:.:..u...J.F...J‘_....vu....,.l..||a ISPt R EQ g aai g g Sy ER T r TN R R R .4.;).»....;':-[—-”—

.
[y ) r r D n} nﬂ.

oo o Lyt L i N H¢rﬂlllllllll'lllro.« 1y

150

I Wil yoemppury up [ B B T E—— 4 b s e

ﬂ ._ B ~ose ;‘-+allmw.w o9v - 09€ ' " oge T T Toor |

£08/T8/ANG /16 o 1D3aC0YJ  OaAWNN




1547 9epad Ty
jo quemrow Smaoduvyinwis PANSsy Q@ cuyae 31y (£
\ PYE (WS IUBYIny DAMG JONVD Y
mqu.ww‘vnw .wﬂv:: nm.s..pv\»utts (Sﬁu.wn.h vcemv\ .—U>U& Fd
? ...u?.sa 10 nuwyy 304 WomMbyoow ADDE) - WAOPA (v
eFBNLY3Y aioNg

WSINYHDIW 3ndd Ivisad3d SN WE0) AVla Abvivaldvd
v Bra

QQtz

/2 00.

e T8

il | A

ﬂ 5§08 /€8 /ans /16 o\ 13al0¥d3 OGINN




JROO — e

-

2

-3 <

UNIDO PROJIECT No 51 /5uD /82 /805

o0

125

¥ig. 5
DPCGGER. PEDESTAL

Notea; &) 3 Units Requived.

) 1= Thicknass o Chaangl ﬁrﬂm.




(¥ P21 322) sAV¥A 30 fo cuvpw
\ \,5 masu-.w.vam Ay o Y} 9 .vuw_s..., £1 Jeyerpny
\ APIUD) ‘61D 9Py upaze oM} M} AV sZwiavrd
| A231d M1 ha Prpaoddne 4ivag 2raa wewwon (¢
d vy sopay
/ Q

APAV2) v bualy s]gerpry 347 pre ate) ve

PPI1mYN 2 G oD 35 2ug pminboy syeg om) ( _iojon

IV153431) WaIv oo 310} WSIWWVVOIW IAEd Aovy -NoMmIg

g9 81

]

0}

- 37T =

e

<08 /28 ,/an</1S ‘©N 1D3roda OQni




(pranboy 125 ¢)

A1an3ice wuo —
k WEINIHD 3N OZ.MGOD to-, paen €4 Jeewe) Jo Semugimy =3 (0 to3oN
A9 wg nn..< WESINVHD3W ODN1IDBH0AQ
4 ?n
y
o Al 1100 BT T,
a ) W RG X W
punosV 1Y (rornboy spwn €) mavoc 385 PIVI0Q
PI?M N3 Uvqa 3dinH wIdvo | IF-}
4
N - ]
i oot/ T puwuy po2H 11°Q
1‘50&6 1N® PreMm
|
?eﬁ:rvu £31vN €)
21qr}d 290>V e
_Jsg ;@.oua»«.&._s:.srm IO H1lvawvs Yavooq a-4
N3 (Poamboy syiun )
Wiviug waIDDod YIM
' AT0MEd 1wDIAM wavvod ; 0-%
o) .
(48] T
M3PPUS 9 prpye
g ! PR i AT
yVv Am‘ 1\IIA o v T— 1 pry
J).anw i .
v (1) — I n) a ﬂ\aH&ll l@lu [
A -4 T T _—
Ny - T
Bt I Y P
= —fr— &l 1 i
s e LI
2 ¥ T e R
_ Al H Hipw
i H i
Dus..x.a:ruw. $11vN 9) 1 - .. | T
24v¥1d 4w} 1 4y 4 1 Jflem* _
— I* (yz-001) T r | ?«..eac ,_los
J A = T m_ —/
——— ’+’ - -
) - w4t H =A e

peanbey syzg ¢ (¢
'gpcay a2BPed saf

(jz+adr) T

, (pravboy o £)
*l_, ¥39904 : Y-4

G008/ ¥YE /anS/1c ‘e 4dArodd OQINN

S
1




[

AARAR

LN

] :va»..sfvw. s10% <)
Ardwasey 23D1A3Q OWNIE V)Y t3-8

™

P12 I} $v3v0PW}

[

A.1e»...=f.s~w s3og <)
ad\Aa(l ovhvB323Y) C i

g By - /

Av ﬁhaﬂﬂvsa\ Sy m.v
Agwasey AnadoC 1ag 3-8
.z_& w9iio) u'w Ll q) v‘d.“.‘—ﬂ
wwz 1113a 2P W

03 dw MEAIS GNB D
ww ¥ x 0 wol ~ itk el ¢ ii __ -
LAY LR A) o4 t‘t‘@“

-3¢

(s31vn &2 0%
Gi1rvn £) P}PId PU3 Q.::sruw Sy mu (snwn €) uz..n—
j-0@ OV 3aVY 1 A-8 e 1 o- m PiAVAINS .:4-B dwa navV3NG (V-8

ot1——} e + 16/ { B

uw %ﬂ

rllzlL

|
:

I*"N wwp

s 214 l.av
Y 1‘!&—2

(150+2.1)

2

|
+——1I50
|

GO /¥ /ANG /15 -"oN aD3ro¥g OdAINN

.{_lf..%

l



{ -)40-

AmEX IIT

mITCAL ASIISTANCE TG 3ZMT.COD CEsIR

=2

mcmcn T I COMOURMAN, TES SUTAN
TIID0 FROJECT Ya. 3I/-CD/82/805

12 April 1984

Ta : The Genexal Manager
Star Factories (EL NAGMA)
Ondurman Industrial Estate
Democratic Iepublic of Sudan

From ¢ Ho P, Brion
WwIDC Consultant
3ubject ¢ OBSEAVATICHZ AMND RECOMMENDL ATICY, EZODUCTICN CFERATICNS

AND MANAGITI=NT, IZL NAGMA BRITL00D CEAIR FaiCTCRY,
OICDUIIE\{AF INDUZTRIAL ZCTATE

This will put on z¢rord *the various cbservzticnms znd recommenda=
tions dizcuz-2¢ wit you and your siaff dwias the last %o weeks
in cornectiom with your effort: to improve procduction aperations
in your bemtwood chair factorZe. The following points were takem
into consideration during the detailed study »f your plant operam
tians:

f= Yonur planc to expand produntion cperatiams to gttain
outputs three to four tizes current plant auwtputy

ii- Your desire to bhe able to expart your furniture pro-
ducts to neighboring Arab countries, imitially, and
other countrie., eventually, after yau have supplied
your tarzet chare of the lacal zarket; and

iii= Mhe cu-rent intermittent supply of electric pawer, to
whi:h 2n adequate solution is a0t foreseen in the im=
mediate future,

1,0 LCG AND LUMBZR STCRAGE YARD

1,1 O0bs ervaticm-s

X- 4ll "LALOUZ" log bolt: in the log yerd exhie
bited end splits and "BLUE STAIN" infasta-
tion. Z2nd 3plits cn log boli: decreace
the lunber yield, while "Blue Ztain" lawers
the quality ¢f the end praoduct., Both de-
fectz irdicat2 prolonged expost—e to fhe
weather elements, after the log bolt. have
been cute

f3- Purther :plitting was zoticed among *the sawn-
,00d piece. on top of the lumbar piles in
the Iuzpber yard, .hile no significant ine
crease in :plittinz was nnted zmorz the
ziddle 2nd bottom layers of +he Luxbex
2il2, This indicctes that the *op layers
2f. the lumber pile dry too faste Further=-
mere, the nethod of stocking lurber pree
vent: free circulation of zir Yeticen the
layers,




iii- 3otk loz zzd luczber axre »ilesd Zirscily
oz the —wound. Trmuz, sznd jarticliaz aze
usuzlly embedded cn the gurfoce: of lcgs
and lumher iz comtact wish the ~Tounde
Thiz condition zhortens the cutiting life

of knires z2nl 3awWs.

lo2 Recarmendéziimms:

- The following practices may help mirnimize
end split¥iL~ z2nd nmblwe claizr Infectaiiar

of the fre:zhly cut "Lzlouh" lcgs:
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3) Proper pilirg aof log t d lusber zizo

hels minizmize snd zpli 5 zné lead ta more
unifcra drying of the lumber frox one piszce
to another. {Z2e attzched :zk2*ckes af pi-—
ling techriques for l1osS zzd lumber,)

.

¢) Before the sun risez ia %he acrning, water
is sprayed on the log piles, sufficiently
to -;et the bark and the cuter partions af
the heartwood. It is zlso zdvisabls 4o
aix (up +o 1l.50) some form of znti-fungus
corpound, in crder to prevent the sprezd

of "blue stainm,

2.0 MAVEETALS TRANSPE> 3ETHEEN OPEZATICH STATICHT

amme—— ——————

2,1 QChservations

i PFurni“ure part: are drppred or the factory
flocr after machinirng operztions,.

ii~ ‘vork-in-proces:z i: zoved from one ;ork station
to another %ty pickirng them up from the floar
and cdumping the work pieces near the next
- ozk statione

The:e practices causze damaze to the vooden
paxt: znd lead to wasteful arnd inefficient
e of materizls handling labour.

202 3JZecommendztions

Machined wocden jarti zre tetter handled .ith the
use of production cart:, toxec and other carrying
fixturec, (Zee attached sketches of some produciion
carts, trays end materials kandling fix*uzes,)
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JoO FACTCZY 2D MACTTNERY LAY-QUT

el tserrziicns

i- Tco much lard area is zcted under tke pre=-
zent faciory iay-cute.

ii= Z-mocth flow of nmaterialz-in-procezs iz made
pessible by a vwell-glarned machinery lay-cut.
The pre.ent mackinery lay-out gives ~-i;e ta
excessive meteriel hazndling labanr which is
con=-pracuctive.
while tke adverse effectz ic -
1s 2ot readily Z21% under the tresent 1
ls72lz of profuvction veliame, the desired ex-
sanzian of gperaticz: ta attainz three ¢
times the current productiocn auigmi will zeat

Be possihle under the pre:ent mactinery lagy-ause.

3e2 Reccmmendatians

The attached skesch of the factery and machinery
lay-cut is recommerded., T% i. recagnized that

it will require tirme and zomey to implezert <he
change from the pre:ent *o the recaomzendzd lzy-aute.
Thuz, this =cy ve done in 2 numter of :stages, with
an gpen mind to pocsidble impravement of the recomw
mended lzy-out $c suit the changizgs need: of ycour
production operztions. However, it iz suggacscted
that the fzctory and aachinery layecut :hculd %e
revized tefore any new piece of zachinery i3 ine
stalled undar the expanszicn progrzme.

4,0 TZCETICAL ASPECT. OF TZE PRCODUCTICI @PERATICES

4.1 QObservetions

i~ m™he present technique of milling "Laicoubm logs
ou a 950 am tandsaw, a 300 za jointer and a 600
am cireular saw iz VEXY DATZINOUT and WASTEFUL.
Sased on a limited chcervatiorn of the oillin
operaticnc, it is estizmztz22 thzt *he lugcher
(5Cam x 1COmm plarks) 7i-13 rase iz selow 30%e

vy 3 ah o7

t¥inc tool: ‘zouter Bit., planer znd
‘miver, drill bit:, 2%tc.) 2re no* rround
(sharpered) properly. ~ince abou: 7% of tie .
machines were fabricated by yourzalwes, th
canventionzl concepi: of f£2ed speedz in rela~

tion to cutting angles, and ihe requirz. —ind-
in; znzles of %he cutting %ool:z “iere nct concie
ered in the deuigm a:l fobricztion of the mam
ch‘ie” Jough gupfesss of furned i<ems arice,
aiad thur require 2 great anount of -anding to
attain the dezired zmosihness 27 +1~ turaed
cuxfzces
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zz2 machinal
{shoper) without the
mhi: 13z DARGERCT. =zxnd

Saw duct and wood ﬂnlps/ hewings are exhailsisd

on the flacr. Thiz is z FI2E ZAZARDY Fucther-
more, thiz leads tc low precision iz nackining
work, 2= the zaw dust »u wood CthS/-» rings get
in%to the svace bet.een the guiie fance (or mzchize
table) and the workpisce, Thi: is alsc injurious
to the hezlth of the workers!}

In several instance., off-cuts znd *trimming waztas

are th-own ucder the mzchineg, or anywhere cone
venient to uh° -:orker. The znh-pal ztate of
ZCUZEXERPINIG with the factory =zrea Zuring and
after working hour: need. %to %e imprcved greaztly.
Intercittent cupzly of elesctric power zas
duced plant opzrating tine ta about T%: of
capacity.

b=

¢

Recommendatiaons

The use of 2 sawmiliing carri 11l elizpinate
tke ne2d to square itwo facez of the log tolt an
the jointer after oweninag tuo fzces of the log
orn the 50mm . ide bandsaw Rlade, cod slabs may
also be trimmed to 10C mm wide boards on the
bandsaw 'iith the u-e of %the sawmilling carriage.
Thiz zatter has been thoroughly discussed with
you and a dezigzm of a :mall :awmilling carriage,
pushed by one nan, has been zubmitted to yow iz
oy Memorandum dated 8 April. Most of fhe compo-
nent partz of the carriage .ill come from the
pile of scrap zetal ia rour factory yarde

g
o -

A5 “roomstrai@d to you and srur mife~grinding
Ban in the czie of the 19 mam router it znd 2
cair of shzper ;nives,ltbe correct 'r;nding
angle of the tool's cutting edge (to ottain the
corrsct gL inding angle) :aculi te precerved at
all timez to enzure acceptable ~achinir< worke
The use of zetal templaotes znéd <onl ¢ olf:;s when
grinding the mnive: znd soutasr Hits il he of
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inz toolz ramuliarly and rsport ¢ Manegzeoment
cutting tools=, n the cther hend, arnother
set of zhzrtered tools should e rezdy =zt 211
times (for all machinmes) %o ra-lzce dull tcolse
mhe accepted 3ractice, pariicularly IS zass 3T
ducticn operzitiorns, i. tc zewe ithree zet:z of cut-
ting tools fo- =zch pizce of zechirery: one set
iz u-=2 or *he 2achine, *the :ecoznd se

and ready for use, whils the third =
sharpered.

&

ne operaiors vhould be irained %o check the

N opu o
v
o
3
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igz =zni fixtures h2l) inciez. @ purcducticn exnd
keep zachining oserzticms = JAFE activi
refor to TUIZO "ILATTAL QI JIZL FC.0 =X 7T

BExpansim plan: sheuld inecludls the decign, fehri-
c-ticrn znd inztzllztion ¢of z saw du-t zrd Lcod
chips extraciian sysfez, Yeou wWill need the help
sf an enzinzer or a wood zroc2 .»ing 2ipert for
tai- purgoses

Boxzes o conteiner. sheuld e szorilad for tha zc-
cummlztion and dispo.zl of cffecui:z znd trizminsse.

Bxzznzion nlems shoull zi:o izciunde %he =zcgquisi-

tion and ip:ztallziion 7 o ztand-by s2lzcivic zen-
erzter. The renerating cepeis -iculid be zufficient
to provide power *o all key producticn ané *ocl aaizn-
terance machines, 1o edditim iz thot required for
lichting and air cooling zppliznces,e

S50 DOCTMTT.TICN &) TIFCIMATICY Z7TTEM

5L O»zervatians

|
.;-

i~

=
H
®
®

nt reporting practice or los ingut is
or. aumber cf siece:r ¢f losz, rather
7olume, Thi. prectice Zoez not zive

u
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alistic production coztz of fuznituxe
ccduets,

’4.
'4.

~ Lumber zrciuced on* of log: proce:sed a5 the
sevmilling zection i: zmct f2llizd 2% ali,

Currant racs
hed
be

‘uzarze: ¢




sox%: 37 zezcz ‘u;““u:e comrornens, Thi:z
=ivuziion Will 2 t youw from evelviag =ze-h:
=hich are nee'ed i: 2 vary coxpeteiive zarkat,
2z i% iz row in the Erartou— arza, and 2gre so
in the initernaticnmal na-ket.
Seé paccozerdatioms

i- A%tazchel zre sugg2:ted formats for LOG CCALITI
FEPCRT ad LUMBID TALLY “=FZT, which hzave heez
Aszcussed with your =tzif.

ii- Recor-ds should ke kept of he compcnent parts
of each tyme azd mocdel af furnifure Item Iz
duced in your factory. A suggezied formst
for thisz informatiocn is atfached.

iii- There are many cther im~*ovenes$a shich sheould

e made iz order

inforaetion zysten accurats
xparcion progran.

the rneed: 3f

need the
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Ln.

your e
zervises of
Zroert znd an Acccu:ta“t

mzke your Jocumerntation zand
end recpon-iTe ia
Tou Wwill

2 Producticz Mcnzgement
fcx this purpese,

AL CRCIIVATICNS AVD SECCMMETDATIMIZ

SeL
are still princ
while this still poscibdle
of productiam activitioas

for you,

Manazenment and supervrizicn zctivitie:
izally exercisze
for
it ill
zentally, shysiczlly and

in ycur factery
¢ ny the Semeral Manzger,
the prerent lovw leve

srove very ctreznuwocus

emotianally, if the

PAE

precent menasement style is not revized %o suit the

regquirements of
coorended that you delegat

expended operziionsz.

Thuz, i% iz re-

seme oI yeur poverz and

authoritiez to .ome of your capsble ani qualifizl

staff members

6e2 Bffective
supervisiom getivities iz 3
exiztz a2 zt-ons -nd czpzhle
Unfortunately, this dces no

organizational set-up. Yo
of a Procduc*ticn llznz-ement
trein =z corpc of cepable
cuppozting crew
ete.). Cevelopm i trz
] d-.l p nban -
cepable 2iddle mana-emer.t

such a move shculd he tzken

yorr expansion programme is
(lzde)

<ttachments : Ac

A, 7. Ba-:sili, U:‘IIDO-“iemle.

Po Haxrjw, TIDP=Kharioum

Jizector of Tore.t Utilization,

ccs

Zecocratic Republic sf “udan

of lover lenel

decentrzlization of plant managzment and
i3 zo:zzitlie

&kara

Vil T

July if

middle ~“pe*71 ory :*tzff,

+ exist iz your nr e ant

will need the stance

grxzert to develou and

iél2 mezna 20- tnd the

rel cuparvizian ¢ foremen,

zinins o7 an ef-ectlfg and.
s rap take: tire, Thus

a: sacn a: gossitle, tefore
zplemented fullyl
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SAMPLE CARTS, RACKS
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AND FIYTURET FOR MA™ERTAL

TRANSPORT BETWEEN ORK ITATT(.= .

Tovre Boxes fr
Smar Parts

Moe e Rack for
Tovte Boxes

e Tueninas




S1TAR FACTORIES EXPANSION ProgrammE

ProvosED FACTORY AND MACWINERY LAY-OUT
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SPAR FACTORIR. EXTAUSICH FROGRANE

MACEINERY IDENTIFICATICH
LIST rO:i P20Z0:z%ED KE-
PLANT/MACEINE LAY=-0UT

chine Nrme/Deccription of Mcchine

100mm or 15Cmm wide BANDSAW

(]

2 BANDMILL CARRIAGE, per recommended design
3 Ralial irm Saw
4 Rip=sew
5 Jointer
6 Plaer, single hezd
7 Rounding Machines
8 Bandszavs
9 Tzble Saw
10 Dade/Lathe Machine
11 Verticel 3pindls. Moulders (Shavers)
12 Drill Press
13 Tabla Saw
14 Horizontzl Drilling Machines
c AUTOMATIC LATRES
16 Sez%t FPreome Bending Mechines
17 Steaming Chamber for ezt Prame
18 Stecming Chzmber for Legs
19 Steaming Chamber for Smzll Roundings
20 .Bending Mechine for Chair Beck znd eat Braces
21 Bending Machine for pront and Rezr Legs
22 Drum Senderz
73 Vertical Belt 3znder
24 Verticsl Spindle Moulder (Shzper)
25 Cut=off <:zvw
2€ AU“OMATIC SAEDERS
27 SANDING T SPLICIIG ROOM
28 Bzck Rest A-semblln end Machining Tables
29 Se2t Suopert Acsembling Table
30 Cheir Ascembling Tables
1 Plyood 3ezt Mouldins Press
2 Chzir Lecgs Levelling Machinre
Chzir Lecs Routing Machine
34 Drill Pre:zs/Router
35 Horizontel Drill/Lzthe Meochine
36 Asnema¢1ng Jig, Back Rest 2nd Legs

T bcsembling Jig, Teat Broce. 2nd Lecs
8 3a2cK Reszt Drilling Piztuve

(Kote: All mzochines typed in cenitel letsers zra 3
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FCRMAT FOR _TANDARD 28372 LITT .ITE CAMPLE SNTRIZT

STAR PACTORIZ=C
Ondurman, Democrziic Recublic
of Juden

- PURNITURE STANDARD PARTS LICT

W
Type of Purmiture 3 DiNtnG Cra &
Model Yo, : D - Gu-Ch

w

I. WOODEMN PARTS
Prrt arrsfLunber Used / Tait-
- No. PART DECCRIFTION or KAME Onit| T 1w T lvslare
i | sz | 50 [i3g0l0.4335
-4 e |00 ]| joC [0 O
2 | 38| 38 | 450] 0.&CI>
Raar Lage | 4l 44| 930 5,020
1
4
-5
o

asakr Frame

Seat Fasuma Fillats
Faront Lage

Poc Rest (4 (oo | 57| 40
Lig Suoport Barace 19 {1¢]| 35 0, cwd]

Saat Suppo+t B iacket 9114 | (#5000
Vacit Rest Supfpcat 9] 14 | 166} 0,9 0H

FiOIM|m|o]o [)>

Total Lumber Uszge per Unit —eewecee.—- | £/445)

ITI. IJAILS, SCREWS, =nd HARDWARE ITIMS

Descriztion of Item o, of Pleces Per Unjid

Woodechew, Mo, P % 238 mm Fiantheasd -u &

Cralhead Serntw with Nut § Washen, No. 10 x 100mm 2

III. OTHER PARTS

Degeripiicn or Y2me of Par? ¢, of Pleceg Do Tni

Woven FPhuctic weat, Standasd usavl, 350 x #5C |
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TICIIICAL ASTSTANCI TQ 3TNTIOO0D 25aTR

P

TiC0TORIEs I CloCoMA., SUDAN

TIIZC Z30JICT Yo, SI/ZUD/32/8C5

To : The Jenerzl Hana~°*

Ttar Factocies (ZL FA:MA)

Oméurne In‘u:+“1a1 state

nemocratic Rezublic of Tudan
?I'OI:L H E. ?0 u..I\JIT

MIDC Comsultant
Sutject ¢ 3TIT.COD ROCKILNG CHaTR, & P203UCT ICE STV -LCIMINT

D XqdasT=l 37 MCSAIC T'”Z?”A" CYaAL, -.J.A.
Turips the lzot follow-up vi-it cith yow (27 4szril), rou Te-
suezied :zévice on the possibility and, if foc:iible, technigues
af merufacturing o rocking choir, zs zer saople sugplied te you
By yeur new busiress na.tners, W4=”c Internzticnal, U.3.4s. The
Ltargeh zariket fo- the rocking chairs Iwing the initial precduct-
ian 3tagzs Jill b2 coxfired %o the dome;tic mzzlcet, and if pos-
sitle, ths nezrty Arab countries. 4n iniiial marizt volume of
500 cheairs ;e —onth is contemplated. ZIventually, upon attain-
ment of accepiable quality and desired guantity, it iz planned
%o export the rocking chair tc the United Sicta:z of inmerica.
At that staze, 2 production volume cof 5,0CC units per —ozth 13
axpecteds

The ncre important featurez cf the desi-m, conz*ructizsn znd
finizh of the rocking chair =zre dizcuczed in the follcuwin

saragraphs.

L0 CEIZEIWATICNZ O 725 2TTIZY, CCUTTRUCTICH L7T MILITT CF TET

o s b | ADe

SO0CKLY SZLiIR

11 ZSeneral

The rocking chair i3 of ¢
:ently & zepuley furmitur

1i roonms
*he 1*:Jck:z. .gehalxr to compl
furniture thet 2re normal
The 3»2im and joinery fzatu
the rockirg chair in "!mocked-down" form. 7The firizh
iz dark mahozany, a shade ~hish eacily bdlends :ith many
tyses of interior cdecor motifs in imericar znd Zuxopear
homes, This ncdel could 2ls0 :rove acceptable inm the
lecal ard other Arabian markets.
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162 ‘ooden Zomvonents

The rocking chairtz .ooden comnonents ave 211l mzée of
slue-laminated laths, dbuilt uz from several piies of

veneer, waich .ere bent on 2 Y“eated prz-zint machine,
There are tvwo cozponent: vhizh have ends tent at very




e

small »ziii, vhich mey no% be zcssitle to 2o on the
nLalouk" wnod curcantly veing used at the Itar Tachorxiesc,
111 sthe- compcoment parts of tie chaii 2z te mede of

nT a" pu_o" 'IAOQ.

1.3 Z=a* -ad 3aeck Dest wseving

Bath the zezt ané back rezt zre 2f <plit "Raittan wezviag
hich azptezz %o Ze mzchine ~oven. The "ratlan' wearl
sheets have thei» edges embeddesd in routed gmooves o=

the seck frame znd %he baclk razt frezme, znd held fi-a

b £illsr ztrips of round sztlit "rattant. 4 therzo-
zetving ty-e of achesive ﬂolds the filler sirips and the
nrattann veavizg to the coves on *he ssat zné Sack
reszt frzmes, after : e:*ure ané heat 2re az;lied te the
ta *he zssembly with € ¢ pneunatic prezs Uitk

2 heated pressz zls laten temperziure is 2ain-
taired at z lewel oz gheut curing cf the zlue
vord rithin deciz itz e

The finizn on %the zockirs chzir i, =7 “he lacguer I77e,
2 "u_eth~ne cazede A kez7y

z az +h= foundation af
the finich gy“tem ™his nel
whizh would othervize be vi:inle on the 3ide fzces
the wooder conponentse Clear lacguer foras the tos
cozting of the finish system. {Yate: ™he finizh is
apzlied to %he :zeat -and oack.:e:, frames teforz the
"ratten" wearing sheet: arz instzlled oz the two com=
porants,) Cince *he rocking chiiz waz zroducsld fex
exgort to the United Tteate: of Americza, it :
zumed that trhe finiskins system uzed on +ths Fol
been formulated ta withstand the cyclic chan-es in term-
perziure, snl the vecy low numidity wsuell

)
]
]

11y founid in
zeatzd "oom~ of houszes in ex*ra=tropical countries,

Turtheraore, the fizni_ hing syztem =+t b2 fough enough
to theter 4 the zdwauce effects of long dizicnce zhi

1.5 3Sczeuz znd Zardiore Jerpanents

The screws and nutz, ..ood.crauz and hard.eare components

of the rccking chair are znodized or copser-oxilized ta
zatch the derk coler of *hae finiszhe Mhe precision with
woich *hz _crew hole: were dxillag, perticul-s:ly <he cizes
and depthz of the cou:ter:unﬂ oles, :hould %2 of prime
inter2st to Itar Fectoriazz. It is quife lilzaly +hat :zuch
typesz of zcreus aad nard-are may not de avrzi_zxl2 ia the

nlane
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2ei ZEcrilit-r Trgiertiss af Wooden corznrnte

The 3tability of "Lalcub" wood 3pecisc mnder exi=ie
Sopicel c2limatiz aal L2ziher coaditiorns iz not yet
fally 'mown. Zow ver, it iz univerzally 'mown tha*
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2.3 Dlastiz 3eat _znd 3Bzci gest
while :lacztic ztrips materizl iz »ezdily accepteble far
ule in chair sezts znd back re %l . *2: Zudan zazlad,
this may rno* Te true in the American 2nd Zurogesn -ar'-a:z,
Thuz, 1Y iz curze~ta2d thet sieps chould Ye iaken +a ascere L
tein thg agceptability of zlaztic strips weaving before
any proauction ¢f the rocking chair'is “one using tha
material. Your zarketing sartner shzuld be zble ta help
7ou on thiz natter.
£ it twns out that plastic ztrips wearin- i3 nc* cccepte
able in the foreign Darket, it iz i.dicated that "ratiznn
:t2ips weaving materizl should e imported, end uzed i

the azrnufactur of zocking chairs progremmed

eport
+ "'1‘1 Amand o Ay A x
"0 the Anmerie ana Eucopean marlzet:,

availzble
“ingepore, Yauxr
~cusd Ze 2ble to help you on 4hiz mat+er,

P "
mher 2 are

P T e 1
- -7 L

P
Cmae

AnmA
and

in Taiwan and Forgkonz,
Rariketine ;zrtner

el
-




- 5% .

2.4 Pinishinz 3ystem Sor the locking chair

The varnishing system you are presently using on all
your furniture producticn will definitely not be ac=-
aceptable in the foreign market. Hence, it is suggesti-
ed that your finishing materials supplier should be
consulted on this matter, EZowever, if :zuch technical
aszistance is not available from your supplier, then
assistance should be sought from other sourcese.

2.9 Adhesive for Joints in Component Parts of the 2ocking Chair

You are now using "white glue", polyvinyl acetate (PVA),
to join components of furniture parts produced in youxr
factory. This type of glue has 1ts limitations and may
not work well under clima¥ic a2nd wezther corditions in
your target markets. This adverse condition is made more
serious when the wood joined by the PVA glue kas not bem
dried sufficiently to withstand the humidity (ox dryness)
conditions in the country where the furniture is being
used. This zay seem to be a ccmplex problem to you. 3ut,
it can be easily solved with the assistance of a competert
technical man.

2.6 Screws and Zardwere

Inguiries from local hardware suppliers showed tkat the
types and sizes cof screws and hardware required irn the
manufacture cf the rocking chair are not availzble local-
ly. In view of this situation, it is suggested that yowr
marketing partner te requested to furnish the screws and
hardware. D0 NOT MAKE any substituticns as this may af-
fect the strength and durability of *“he rocking chair.

Please feel free to consult me further or the above and other
related matters,

(sgd.) H. P. 3RION

ccs A, V, Bassili, UNIDO=Vienra
P. HEarju, UNDP-KFARTOUM
Ministry of Industry, IRS
Director of Forest Utilization, IRS
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ANEX V
OUTLIIZ OF TOPIC:Z TO 32 DISCUSSED
DUALG T== S5 "“AR-CONJULTATIC? CLIIg ON #00C
PI.CCESZINC AT FULLITULE HANUZACTURITG

2 Mcy 1284

PAT I -=— PLAIT OP-ZATIONS

I. MACHINERY AND EQUIFM=NT
A. Using Appropriate Machinery or Equipment for the Jch

1. Specifications for Ccrrect Cutting zZdge
i- Cuttircg Argles fcr Cer*ain wood Species
ii= Wood Eardness anéd Krife Grinding Patierns
iii= Correct Knife Setting

2. Cutterhead Speeds and Feed Speeds
3. Sufficiernt Power for cutterhead drive zné feed systems

4. Use of appropriate jigs and fixtures irn nachirzing
operations

Be The Need for Zocod Machinery and Eguimment Lay-ont

l. Direct and smooth flow of materials-in-process
2 Safety of workers
3. Use of conveying fixtures
4. Isolation of operations generating fire (or sparks)
or those using highly volatile and flammable materiszls
Te Minimize damage to werke—ir-prccecss

Ces Adequate Maintenance of Machirery and Equipment

l. Reguilar and adequate lubrication of zachines
2. Use of correct lubricants (oil, grezse, etc.)
1. Proper maintenance of cutting toals (knives, bits, etc.)

De Proper ard Adequcte Skerpening of Cutting Teals

l. Correct grinding techniques

2+ Use of correct grindiag stones

3e 3aw aettiue and ker?

4. Froper handiing end storage of cutiing tools

Ze Dust and Chips Extraction and STxhaustion Zys4em

1, The need for extracting and exhausting saw dust
and wood chips aid shavings

26 Tyo2s ¢f cdust extraction and exhaustion systeas

Jeo Gaf2 ad precise machining ozeration

4 Increased prcduction

II- MATIRIALS AND PRODUCTION SUPPLIZS

A. ood
l. Species and machininz characteristics
2e Colorxr

3e S*ability in service
4e Bill of llaterials
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3. Adhesives (Glue)

l. Tyres and characteristics of adhesives,
corect specifications and use

Ze Apvlication techniques, economy of use

3« 2roper storage and handling

C. Abrasives (Zanding belts, etc.)

l. Types and characteristics of abrasives
2+ Correct specifications and proper use
3« Proper storage and nandling

De Pinishing Materials

l. 7arrnish

2« Lacquers

3¢ Pinishing systems of materials and apzlication
techniques

i= Clear Finishes

ii- Opaque Pinishes
iii= Decorztive Pinishes
iv- Decals and appligues

4+ Proper storage and karndling

III- MNAILS, SCRE.S AlD EARIWARE ITENMS

A. Correct Nail or Screw fizse =z=nd specifications

Be Pilot Eoles for woodscrews zrc nails

Ce Types of Screws and corresponding scraw drivers

D. Hardware Items (hinges, locksz, lock-keegpers,
érawer pulls, etc.)

i- Specificaticns

ii- Pinish
iii- Locaticn c¢cn furniture
iv= Correct installation

Iv- MAUPCWER (LABCUR)

A, Adegquately Trained

B. Sufficient Work Area
C. Safe Working Corditions
De Productiviiy

E. Incentives

V- MAT=RIAL JANDLIMG

A, Production carts, trucks, etc.
8. Conveyors, Dead and Pawered
Cs Pinishing Trucks acd FPixztures
Ts [Lispcsiticn and deployment

PART II -—— PRODUCTICH MANACEIENT

-
]

PRODUCTICH BLANFING

Ae Lead Time
3. Production Schedule

Ce Assignment of Latour (Manning)
De Machine Uce Schedule
E. Delivery 3chedules
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II~ XATEIZIALS CONTROL (MATERIALS MANAGEMENT)

A, Inventories ané invertcry conirol

3. Requisitions and grocurement

C. Issues

. Shkipmerts (deliveries cf finisked goads)

III- LAZQUR USAGE

Ao 32ffective productive time
BE. OQutputs axd Freductiviiy
Ce Poy schemes apd incertives

Iv- DCCUMENTATICN AND INZORMATICH SYSTEMS

Ae Materials and Suprlies Usage

Be Labour Usage and Mad ineHours Aveilizbility
Ce Product Costirng

De Procduct Pricing

V- TABLE CF ORGANIZATICK

A. Levels of Supervisicn

Re Standzxrds of Cperations Communication

Ce Literacy Level of labour and lower levels cf
zupervicicre

Te BEffective middle managemnt group

E. Non-productive functions
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AMEX 7L

LIST OF PAPTICIPANTS, TNIDO SITUHAR-CCNSULTATICN CLINIC
C¥ wCOD PROCESSING AND FURLITURE MaNUFACTTRING

9 Moy 1784

FRIVATE SECTCR

The Pre~ident, Cxzdurmar Indus¥ries Cocperative

2 Otker Qfficers, " " n

Ali Hassan El Secer, Crceprieter/Gen. Manager, EL NAGMA

Abdel Raouf Omer, Director, EL WaALkA, and Incdustrial Bngineer
Hassan Ali Hassan, Sales Marager, =l Xagma

Abbags 3alla, Deputy Director of Fcres® Acriristration

Mubark Almed Awad, Deputy Director for FParest Utilizaiion
Hussein Awad, Technician, Perest Research Instiiute, Soba

Ali Yassin Cazun, Costing Officer, Pcrest Department

E. Ahmed Mohammed, Techmiciam, Porest Research Institute, Seba

Eltayeb Elhadi Mohd., Researcher, " " " n
5l cheilah ABcalla, " " " n n
Abdel Latif E. Mahmoud, " n " n "

Elsamani Abdalla Fadl, Techrician Porest Administratiom

Zein El Atdir Itrzhim, Porester, Forestry Affairs Depte
Elfateh Farah Ali, Forester, " " "

Manoun Casia jusa, " " "o "

Abéel Rahman Mohy Eldien, Inventory Section

Abdelwadoud Al Alla, Porest Research Institute, Soba

Salan Alriew, Forestry Devt.

Abou Obeida Gasn Zlseed, Resezrch Cfficer, Forest Administration
Mohampmed Yousif Fadl, Personnel Officer, FPorest Administration
Mohamad F1 Amin AMmed, Forest Administration

atcéulliah Mckd Atugyousef, FPorest Research Institute, Soba
Ibrahim Musa Ahmed, A.C.F., Forest Dert., Jcba

Kralifa Csmar Abd el Rahxan, Porest Administration

Exw.& Eamoudi, Energy Research Council

Murgrani M, 3, 21 Ata, Supply Officer, Wcrest aAdministration
Mohamed E]1 Hassan Osman Kerama, Forest Administration

Sid Ahmed Sheik Mohamed, wcecd Technologist
TUITED NATIONS
Ispail A, Mohammed, Actg. JPO, Office ¢f the Seriex

Industrial Tevelopment Field Advisor, TNDP-Khartoum
A. T. Vink, Mancgement Cfficer, FAOQ Puelwood Froject

2ZSOUACE PERSCKN e==m=- H, P. 3rion, UNIDC Consultant on

Wood Processing znd Eentwood Chair
Production
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ANNEX VII

SPECIFICATIONS OF ADDITIONAL NEW MACHINERY

AND EQUIPMENT FOR EL NAGMA BENTWOQD
CHAIR FACTORY

Specifications

1 set

*Automatic Lathe. 100mm x 100mm x 1250mm maximum
work capacity, complete with automatic feed
mechanism and spindles, profiled knives, motor
drive and standard switchgears

*Autamatic Lathe, 50mm x 50mm x 1000 mm maximum
work capacity, complete with automatic feed
mechanism and spindles, profiled knives, motor
drive and standard switchgears

*Automatic Lathe, 25mm x 25mm x 500 mm maximum
work capacity, complete with automatic feed
machanism and spindles, profiled knives, motor
drive and standard switchgears

*Automatic sander for turned items, 100mm x 100um
maximm cross section and 1250 mm maximum length
of workpliece, complete with feed mechanism and
spindles, sanding belts, electric motor drive
and standard swttchgears

*Automatic sander for turned items, S0mm x 50mm
maximum cross section and 1000 maximum length
of workpiece, complete with feed mechanism and
spindles, sanding belts, electric motor drive
and standard switchgears

**Universal Grinding Machine, up to 150mm x 600 mm
knife size capacity, complete with grinding
stones, electric motor drive and standard

svitchgears

*Special Profiled knife Grinder for Automatic Lathes
up to 100 mm x 1250 om knife size, complete with
grinding stones, standard knife holding accessories
and fixtures, electric motor drive and standard

switchgesars

*#*Bandsaw blade sharpening machine, 150 mm maximm
blade width capacity, complete with tooth setting
attachment, electric motor drive and standard

switchgears
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List of New Machinery and
Equipment, page 2

No. of
Units

Specifications

1 Set:
1 Set

1 Set

Legend:

**Tyngsten Carbide Tipping Equipment

**Digel-electric generating set, 150KW capacity,
220/440 Volts output, 50/60 Herz, 3-phase,
complete with required switchgears and
accessories

**Sawy dust, woodchips and shavings extraction
and exhaustion systems, to be deisgned, fabricated
and installed as required by the equipment comple-
ment and lay-out, complete with fans, motor drive
systems, pipings, valves and fittings. duat/air
separators, separate silos for saw dust and wood
chips/shavings, drive motor systen.

* To be supplied by foreign partner
*% To be supplied by EL NAGMA
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ANNEX VIII

RESOURCE DOCUMENTS

The following documents, prepared by the United Nations Industrial
Development Organization, are recommended as rescurce materials for
E1l NAGMAto attain a better understanding and successful implementa-
tion of the recommendations herein submitted:

Publication

No. T £ ¢t 1 e

ID/108/Rev. 1 Furniture and Joinery Industries for Developing
Countries

ID/133 Selection of Woodworking Machinery, Report of a
Technical Meeting, Viemna, 19-23 Novewber 1973

ID/154/Rev. 1 *Low-Cost Automation for the Furniture and Joinery
Industry (W. Santiano and H. P. Briom)

1D/ 223 Adhesives in the Wood Processing Industries.
Report of a Workshop, Viemna, Austria, 31 Octo-
ber - 4 November 1977

m/ 247 Technical Criteria for the Selection of Wood-
working
m/265 *Manual on Jigs for the Purmiture Industry
(P. Paavola and K. Ilonen)
In/275 #ignual on Uphelstery Technology (D. P. Cody)
D/ 298 Value Analysis fn the Furniture Industry (A. Juva)
ID/299 #Manual on the Production of Rattan Furniture
(D. P. Cody)
/300 Production Management for Small- and Medium

Scale Manufacturing Firms in Developing
Countries (E.Q. Canela)

Note: EL NAGMA was furnished the documents marked *,







