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Dear Sirs, 

Re   :   No.   P-74/12.   Reg.No.   IS/ETH773/006. 

In compliance with our contractual arrangements, we 
are submitting our Draft Final Report. 

During the course of our work we have tried to keep 
the management of the Debre Berhan Wool Factory  fully informed 
of our activities. 

The  sincere and full co-operation to which we referred 
in our interim report continued throughout the remainder of the 
project. 

We would like  to express our appreciation   for the 
hospitality and co-operation which we received.     The management 
of  the Debre Berhan Wool Factory have worked diligently toward 
achieving a successful and profitable company and we  sincerely 
hope that our efforts will benefit the company to some substan- 
tial degree. 
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i). 

S  Y N O P  S   I   S  . 

The  following  report covers  the  findings,   conclusions, 
activities and recommendations relating  to  a corporate analysis 
of  the Debre  Berhan Wool Factory  S.A.     The aim of  the project was 
to furnish assistance  to the management of  the Debre Berhan Wool 
Factory S.A.,   which would result   in improving the efficiency of 
its operations. 

The  present management  is capable and competent and have 
made commendable progress during  the past year to the point where 
the company is on the verge of making a profit.    The lack of wor- 
king capital   is,  however, hampering the progress of  the company. 
The infusion  of sufficient working capital   can move  the company 
into a modestly profitable operation provided most of the nume- 
rous recommendations contained in   this  report are carried out. 
Capital investment for new machinery,  plant expansion or export 
activities  is   not required at this time.     The present equipment, 
if properly  repaired,   is  satisfactory for the product lines.  There 
is equipment  installed which is idle but  this equipment should be 
ignored for the immediate future. 

The  blanket market is strong and  there are good indica- 
tions that  it will continue to be  so for a  long period.    The mana- 
gement should  use the immediate future   (18 months)   to implement 
the recommendations and  establish  a record of profitability.    Confi- 
dence by the  Board of Directors in  the future and the viability of 
the Debre Berhan Wool Factory S.C.   is warranted. 

VftRNERi . INTMHAnOKAL 
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*v 
I 

TABLE OF CONTENTS. 

Pfgg 

Letter of Transmittal 

Synopsis 

I. INTRODUCTION 1 

II. EXECUTIVE SUMMARY 3 

III. DETAILED ANALYSIS OF MANUFACTURING DIVISION 25 

IV. STANDARDS DEPARTMENT 114 

V. DETAILED ANALYSIS OF MARKETING DIVISION  137 

VI. DETAILED ANALYSIS OF ADMINISTRATION/ 

COST ACCOUNTING 206 

VII. STANDARD COST SYSTEM 246 

VIII. SUMMARY OF RECOMMENDED CAPITAL INVESTMENT 282 

IX. SUMMARY OF MAJOR CONSIDERATIONS 284 

APPENDIX. 

A. BREAK-EVEN  t  PROFIT   POTENTAIL CALCULATIONS 286 

B. SUMMARY OF  RECOMMENDATIONS 296 

C. CONSULTANTS'   TIME  SPENT  IN  ETHIOPIA 300 

>PÍlRNERi , IMTEItN*inOPA!. 
MANAGEMENT CONSULTAN rS 



s 

lì INTRODUCTION, 

>*kRNIR ."FTEÏUHTÏCi'.y. 
MArjar;EK«[;f.jT CONSULTA ' J 7 S 



I. INTRODUCTION. 

The  Debre  Berhan  Wool  Factory   is  a  Government-owned 

textile  spinning,   weaving  and   finishing  mill,   employing ap- 

proximately  400 persons.      It produces  blankets  and 

carpets.     The primary  raw material   is  wool/man-made   fibres 
waste. 

Production began   in  the  year   1964/65.     The  company 

has   incurred  losses  annually although   for a short  period 

during  1967/68  a profit was achieved.     Under new  management 

during  the past   18   months  the  company  again reached  a break- 

even or marginal  profit   this  summer   (1974). 

Prior  to the  recent  improvements which have  taken 

place,   it was  decided  to  have  a corporate  analysis  conduc- 

ted of the  total  company with   the aim  of   furnishing assistance 

to  the company which would improve  the efficiency  of  its ope- 
rations. 

were   x 
In  greater detail,   the  objectives  of the   analysis 

To examine   in  detail   the manufacturing   facilities 

and production methods,   the  marketing organization 

and methods,   the   financial   controls and  cost ac- 

counting and  the management   organization,   their 

functions  and  their effectiveness. 

To  identify  the ways  in which profitability can 
be  improved. 

VÍtRNER rrrf\»T¡ -':\ry i- r 
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- To analyse  the pioblems which  confront   the company 
and determine  the   inter-relating  effects  on  the 
total  company operations. 

- To develop  a  detailed programme of   activities  which 
can be  applied in  a practical  manner which will  result 
in  the   financial   improvement   of  the  operations. 

The  following  report  reveals  our   findings,  our  conclu- 
sions  and  our  recommendations  relating  to  the numerous   items 
which were  eAair.ined.     The  report   also   includes the work  which 
was   implemented  in  the manufacturing  and costing  during   the 
period of  our stay  in  Ethiopia  plus  an  outline of  procedures 
to  follow  to continue   the   implementation work. 

After conducting our preliminary survey, we decided that, 
in addition to fulfilling our objectives, we could actually imple- 
ment, with the co-operation of the company manaqement, some of our 
recommendations. The two areas. Production Standards and Standard 
Costing,were selected because we felt iointlv with manaqement that 
the installation of these two programmes would provide the grea- 
test benefit  to  the  company. 
Consequently,   the  implementation  of  this work was   initiated  and 
outlines  of procedures  to   follow were  drawn   up.     Instruction  time 
was  applied to selected personnel  so  that  the programmes as  out- 
lined could be completed  in  due   time by  the  Debre  Berhan Wool 
Factory Personnel. 

There  are numerous  recemmendations  made  throughout 
the  report  accompanied by  reasons   for our conclusions and recom- 
mendations.     An  index  to these  recommendations has  also been  com- 
piled  in  the appendix  in summary  form. 

vftRNER "tT7?js.?(nC'- 
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11 .       EXECUTIVE SUMMARY. 

1. Capital Investment. 

An estimated capital investment of E.g. 630,000.- in 

working capital is required to bring the company to its full 

potential.  This is required principally to purchase raw material 

and machinery supplies. 

2. Short range Plan - 18 months. 

Concentrate on blanket production and secondarily on 

carpets.   Do not invest in any new production equipment or new 

products.  Work toward the goal of achieving a solid and conti- 

nuous profit for a period of time before making new basic changes. 

3. Exports. 

We do not recommend any investment be made during the next 

18 months to develop exports.  If requests are received at profita- 

ble prices,they should be considered, but never to exceed 3% of pro- 

ductive capacity to one client and over 5% to exports without havim 

your own export marketing organisation. 

4. Manufacturing Division. 

a) Uniformity of Equipment. 

With the exception of carding and spinning, the equip- 

ment is reasonably uniform and is considered suitable for the pro- 

ducts made. 

VÎÊRNER mwiw 
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4. 

b) Maintenance. 

The quality of maintenance in general is poor.  No pre- 

ventive maintenance is in existence. 

c) Utilisation of Equipment. 

The following equipment is idle : 

raw wool scourinq range (scouring section), 

Hacoba pirn winding equipment, 

10-Lenz looms, 

2 inspection perchs, 

milling machine, 

two blade shearing machine, 

rotary press, 

Montfort semi-decatising machine, 

rolling stand. 

d) Balance of production and imbalance of equipment. 

There is an imbalance of production between the spin- 

ning and weaving.  The carding and spinning run three shifts, the 

blanket weaving runs two shifts.  The remainder of the equipment 

in finishing is reasonable well balanced on a two shift basis with 
the weaving. 

We do not recommend the purchase of additional pro- 

cessing equipment at the present time. 

VftRNER'Mi 
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e) Obsolescence. 

None of  the  equipment   can  be  considered as being obso- 

lete.      We  do not   recommend  that  any  of  the  equipment be   scrapped 

as obsolete.     Even   the equipment  which   is  idle may,   in   future, 
have  some  use. 

The only machine  that  appears  to have  no value whatever 

for  the  future of  the mill  are portions of  the wool  scouring machin< 

and  even here  the   first part of   the machine   the  hopper   is  planned 

to be   used   in  the blending process.     The  latter  part of   the  machine, 

the  dryer,   is presently being  used   to  dry     the dyed  raw  material. 

The only part of  the  machine which   is  not being  used,   is   the  scourii 

area.     We  see no  advantage  in dismantling and  scrapping   this  machin< 

at  the  present  time.      It has virtually  no commercial value  in  the 
country  and none  abroad. 

f) Spare-parts and supplies. 

The number  of spare-parts  on  hand  are   in general   insuf- 

ficient.     In  some   instances  the   lack  of     supplies      is   adversely 

affecting production.     This  applies   to  carding,   spinning,  weaving 
and  carpet weaving. 

g) Production programme. 

The production programme must be handled by factory 

management.  This is being done presently on a day to day basis 

due to the low raw material inventory position.  This should be 

done on a weekly basis but can only be done when there is suffi- 

cient raw material supply to plan for this period of time.  The 

manner in which the planning is done is satisfactory. 

V^RNER 



6. 

h)   Raw material. 

The primary  raw material  as  mentioned,   is  in  very  short 

supply.     It must  be   recognised  that  for  this   type  of work  the   raw 
material   is  extremely  varied and  cannot  be  otherwise     It  is  neces- 
sary   for  a  good   running mill  to  have a   large  stock of  raw material 
from which   to draw  in order  to maintain  a  steady   flow of  material 

and  as consistent  a  blend as possible. 

The United  Kingdom  is   the best  source of  supply  for  this 

type  of  raw material.     However,   we  recommend  that  at  least  15%  be 
purchased   from  Belgium,  because  of  the  constant  threat  of  strikes 

and   late  delivery   from the UK. 

Dyestuffs  and raw materials.       The supply of  dyestuffs 
is   intolerably   low.     It is   impossible   to operate  efficiently  with 
so   little  dyestuffs.     It  is  recommended that  a year supply of  these 

important  materials  be kept  in  stock. 

ij  Raw material  Store. 

Some  of  the area which   should be   used   for raw material 

store  is  being   used   for spare-parts,   chemicals and old waste.     All 
of  this   should  be   removed  to other  locations.     Plans have been 

made  to  do so. 

k)   Pulling. 

This process is operating reasonably well.  The machines 

must however be maintained with more care and greater frequency. 

The stoppage of the main machine in this department would be drast 

for the mill. 

V0ÍRNER 
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Im)   Blending. 

There  is   insufficient  blending bin  capacity.     Plans 
have been made   to construct additional   blending bins.     There   is 
no  buffer stock  between  the blending  and carding.     We concur  that 
six additional  bins  behind  the  cards would  be very advantageous. 

The  hopper-feeder already mentioned  is   planned  to be 
installed as  a   feeder to  the blending machines.     This  is  a good 
plan    and should be  carried out. 

n)   Carding. 

The  carding machines  have been given  a  great  deal of 
attention by  the present  factory  management.     This  process  is 
not only  the bottle-neck of  the  mill,   it  is   also  very vulnerable 
In  spite  of the  tremendous  attention which  has been given these 
machines,   they  still  are  in  rather poor  shape due   to the   fact   that 
there are many   replacement  parts  which  are  not  in   stock.     These 
machines  need   to be  completely  overhauled  and  repaired where  ne- 
cessary with  new parts.     An estimate of E.$.   100,000.-  during  a 
two year period  is   required. 

Calculations show that when  the machines are  properly 
maintained and  properly supervised that an  efficiency of  71%  can 
be  achieved. 

The  production  for August   *74,  which was  the highest 
production in   recent  years,  was   about  20% below  this  figure. 

It  has been agreed  that  it  is possible  to reach  10% 
below the 71%   figure,   i.e.   63.9%  which would give  21.343  kg per 
week of Nm.   1.5,   in  quality  1800. 

V^RNERi 



8. 

op)   Carding/Spinning  Balance. 

The  spinning machinery   is not  in exact  balance with  the 
carding.     One  side of one  of  the   spinning machines  balances one 
of  the cards. 

Improved material   handling at  doffing  and more  condenser 
bobbins  and  spinning  bobbinsare   required  to bring   the efficiency 
of  this operation  up  to an   acceptable  level. 

Considerable  time  was   spent  in  the   carding and   spinning 
processes   and many calculations were made since  this  is   the crucial 
point of  the mills potential   productivity. 

It is essential that the maximum amount of production 
be put through the carding process. The spinning process has a 
slight excess   in  capacity  to  the  carding. 

q)   Cops winding. 

These machines are in need of maintenance. The capacity 
is adequate on a two-shift basis. Improvement can be made in some 
instances  by  reduction of  speed. 

r)   Cotton  twisting. 

This department should be the least troublesome in the 
mill. However, it is a bottle-neck process and attention to the 
working method must be given. 

The efficienry  can be  definitely   improved.     Because   this   is a 
simple process,   very  little  supervisory attention  has been given 
to it and sometimes the poorest workers have been  placed on this 
machine. 

VftRNER 
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s)   Warping. 

These machines  also  require maintenance.     The machine 
only   runs one shift and  has  ample  capacity. 

t)  Weaving. 

The blanket   looms  are old but  satisfactory   for  the work 
required.     Maintenance  could  be  improved.     The most   important pro- 
ductivity   items  are that  additional  shuttles  are required,,   the 
supply of weft   is  not  well  organised,   and  the  warps  are  p<-or 

u)   Nappage.    (Mending) .  

A completely new method of inspection is being planned 

in the Nappage Department.  We concur with this new method.  The 

mending of sinale warp yarn will be eliminated.  This will reduce 

the number of workers.  The quality of the fabric will not be 

reduced. 

v) Finishing. 

The scouring,   suction,   dyeing,   hydro-extracting,   thermo-f 
raising,   tentering are  all   running   reasonably  well.     There  is ex- 
cess  capacity at  each   process.     These machines  are generally mainte 
nanced at break-down  only  and  they are  in   reasonably  good  condition 
with  the exception of   the  raising  machine which requires  constant 
attention  and maintenance of   the wire clothing. 

w)  Making-up. 

The making-up department  is almost  all handwork.     In 
the  area of sewing we  recommend  that an  additional  sewing machine 
be purchased so that corner making which  is  presently done by hand 

V^RNERi 
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can be  done by machine,   both better and at   lower   cost. 

x)   Carpet  making. 

The  productivity  is very low  due  to only  one   shuttle 
being  used and   the  employment of poor  quality cotton binder yarn. 
Most of   the loom       stops   resulted from yarn   breaks   in  thi 
cotton  yarr. 

Wr  recommend  that  the  highest quality yarn  available 
be  purchased.     This  would   increase the  productivity  and   lower 
the cost of the manufacture of  carpets. 

y)   Woollen  cloth making. 

The Lenz   looms  and  some    finishing  equipment   are idle. 
There are future possibilities   for this  equipment   via   the purchase 
of  yarns.    However,   we do  not  recommend any  action  be   taken  for 
the next  18 months   until   the company  has been able   to  digest  all 
of   the   recommendations and changes which can be made. 

Acrylic  type dress and drapery  fabrics  can  easily be 
produced on these  looms. 

z)   Woik-shop. 

The work-shop  is  equal  in importance to   any  other 
section of the mill.     It   is essential   that Debre  Berhan   Wool 
Factory have a  good  work-shop.     Two new expensive  machines esti- 
mated at 40.OOO.-E.f?.  to  45.000.-E.$. each are  required.      These  are 
a   lathe and a milling machine. 

Two  additional  well qualified men  are required  in the 
work-shop for maintenance  and machine making. 
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aa)   Supervisory Training. 

Operator and supervisory training  is required throughout 
the entire mill.     However,   supervisory training has a priority 
and must precede any system of training of the workers.     The super- 
visory personnel seem to    have good mechanical and technical 
background,  but they lack  the training and  tradition of supervision. 
They are not  fully aware of their duties and responsibilities. 

bb)   Organisation Structure. 

The changes which are  proposed relate to     t 

the separation of  the Material  Preparation Mill   from 
the Spinning Mill, 

the transfering of the Napping   (mending  )      Section  from the 
Finishing Department to the Weaving Department, 

the transfering of the Raw Material  Stores Section from the 
Administration to the Manufacturing. 

5.   Standards Department. 

It has been strongly recommended that a Standards 
Department be established in the mill.     In  the chapter entitled 
"Standards Department" an outline of the functions of this depart- 
ment is  given.     These cover the establishment of standards in   t 

processing, 
raw material, 
waste, 
maintenance, 
labour unit cost, 
productivity. 

VftRNERi 
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Details of the work  involved  in  the Standards 
Department are included in a  form which can be utilized as 
a work programme  for installation  for the Standards Depart- 
ment. 

6.   Marketing Division. 

a)   General Background. 

Debre Berhan Wool Factory markets the  following products 
all of which are  sold in Ethiopia   : 

- Blankets -  raised wool   type manufactured  from 
long   fibre waste material, 

- Carpeting - woven - pile yarn manufactured from 
long   fibre   , 

- Handicraft yarns  -  from  local woollen selected  fibres. 

Until  a year ago the products were not selling well. 
Today all of the blanket inventory has been sold and  the blanket 
market is firm,   absorbing all of the present production of Debre 
Berhan. 

There  is still a large inventory of carpeting in various 
widths and piece  lengths.    The carpeting market, however,   is in 
reality in  the embryo stage. 

The handicraft yarn market is very strong.     The produc- 
tion  limitation  is related only to  the raw material supply which 
is very small. 

The company markets  its own carpets through  its own 
sales organisation. 

^fcRNERi JFfTTRS'ATIC'fW: 
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The marketing of blankets  is done through a  distribu- 
tion company called Ethiopian Distribution Company 'EDISCO". 

b) Organisation Structure. 

It  is recommended that Debre Ber han Wool Factory market 
their own blankets via the company sales division.     It  is our opi- 
nion that it  is better to own  a market than to own a mill,  and if 
you do own a mill  then it  is  essential that you  control your own 
market. 

c) Blankets. 

The market being strong absorbs all of  the present pro- 
duction.    Due to the bright colours  and designs   in the  latest range 
of blankets,   Debre Berh&n Wool  Factory has moved  from a position in 
which  it trailed behind  its competitors to one where  it has become 
the leader. 

Although Edisco were not selling blankets too well up to 
a year ago,   because of a wage  incentive which was inspired by the 
Debre Berhan Wool Factory management,   the branch managers of 
Edisco have managed to sell all of the inventory of the previously 
unwanted goods. 

Edisco have 19 distribution depots of which Addis Ababa 
•ells more than 65%, Asmara more than 12%, Dire Dawa more than 5% 
and Nazareth almost 4%. 

The range of the blankets has been reduced by elimina- 
ting some of  the non profitable articles. 

CERNER i JiiTiWlA'HiCr IT. 
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There are 4 other  companies producing blankets.     Only one 
of these produces a similar  type of blanket to Debre Berhan.    This 
company,   Lazaridis,  is producing about the same number as Debre 
Berhan Wool  Factory at the moment.     The quality of  the Lazaridis 
blankets   is somewhat inferior. 

All of the other blankets are made of  cotton waste in 
various  forms.     Debre Berhan Wool  Factory are  the most expensive 
blankets  on the market and  the best. 

From all indications,  Debre Berhan Wool Factory could 
sell all  of the  300,000 blankets which could possibly be produced 
out of the present capacity. 

The  imports of blankets have declined mainly because of 
the sharp  increase in  import  tariffs in   1971-72. 

The consumption of blankets is over  1,100,000 per annum. 

There is a constant increase in the Gross National 
Product and  in  the population.    The consequence of  this is  that 
there is  an estimated increase in  textile consumption of 4% per 
year.     It   is our opinion that it will be higher than  this  figure 
and consequently there appears to be a very good continued    poten- 
tial growth  in the Debre Berhan Wool Factory type of blankets. 
Moreover,   since this is a higher quality blanket,   than the cotton 
blanket,   its potential  for growth  is greater than the other types. 

VÍÍRNER 
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d) Recommendations. 

1) We repeat that we  recommend that Debre Berhan Wool 

Factory market their own blankets. 

ii)       We recommend a minimum of  two designs and a maximum 

of  4  to be introduced per annum. 

iii)     A By s tern of market  reporting  should be instituted 

so that management is  kept informed of all sales activity and mar- 

ket conditions.     This  is essential when marketing your own blankets. 

Presentation of  the products could be  improved.     It does not seem 

to be a problem at the present time but   is an area where sales can 

be maintained when the market conditone become more competitive. 

iv)     Long  range planning.     When the mill has reached 

its maximum capacity of around 300.000 blankets a year and the 

company is operating at a healthy profit,  expansion should be con- 

sidered in the  form of additional carding and spinning in order 

to balance the weaving capacity. 

For very long range planning we recommend that a 

needle punch machine be considered.    This will produce a more 

fluffy but warmer  blanket.     It will be necessary to make extensive 

tests before purchasing such equipment. 

e) Carpets. 

There are two types of carpets made.    One has a 4 mm. 

pile»  the other is 6 mm., which is then cut. 

The present selling policy is  to manufacture on 

speculation. 

vftRNERi [''T¡TO?Áiin"\'. 
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The type of carpeting produced is primarily for the con- 

tract sector.  It ha» very little appeal for the domestic market. 

The pricing policy is based on 25.E.$.per sq.m. for the 

4 mm. loop pile and 35. E.g.per sq.m. for the 6 mm. cut pile. This 

price remains regardless of how the roll of carpeting is cut. The 

result has been a large inventory of cut pieces which are very dif- 

ficult to market.  In the year ending August '74 production was al- 

most twice the quantity of sales. 

7. Management/Cost Accounting. 

a) Organisation. 

Only a minor change relating to the raw material store 

is recommended. This should be placed under the Factory Management 

b) Effectiveness of Management. 

The  improvements which have taken place during  the last 
year clearly manifest the ability and effectiveness of the current 
management.     The present  team of the General Manager  and Factory 
Manager  is unusually well balanced,   competent and progressive. 

c) Management  Reports. 

The General Manager receives a number of very useful 

reports  relating to : 
sales 
production 

raw material 

cash on hand 

personnel 

transport 

overdue accounts. 

NÍ^RNER iMTWHÄnoNA!, 
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d) Recommended changea to Management Reports. 

Sales Reports - Additional comparisons. 

Overdue account report - Broken down by age of 

deliquency. 

Cost Distribution Report - This report should be greatly 

condensed. 

Product cost Report -  Recommend  that this report be re- 

placed by a new standard cost 
report. 

e) Recommended new Management Reports. 

i)   Raw material graphs. 

The raw material report  in graph  form be drawn  up. 
As  per  the illustration  in this  report. 

ii)  Waste report. 

A waste  report be  instituted as per the form illustra- 
ted  in  this report. 

iii)   Production Reconciliation report. 

A  reconciliation report similar to the one illustra- 
ted in  this report be put  into operation. 

iv)   Budget controls. 

Budget controls do not at present exist because there 
is  no standard costing which has been set up.     When 
standard costing come into being it  is essential  that 
budgets be established. 

vftRNER 
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f) Administration Reports and Records. 

i) There are numerous reports in the mills and between 

the mills and administration.  Nearly all of these adequately serve 

their purpose.  In general the reports and records are good.  The 

most important are as follows : 

payroll 

production 

input to process 

waste 

finished goods 
inventory record of supplies 
finished goods  record of  inventory 
raw material   inventory 
consignment  delivery  notes 
credit  invoices and cash  invoices 
personnel 

(The personnel reports and records are singled out for commenda- 

tion. Some of them are excellent). 

ii) Recommendations. 

- Payroll - salaries and production report. 

It is recommended that all production and payroll reports 

be established on a two week basis instead of monthly and semi- 

monthly.  All staff employees also should be paid every two weeks. 

- Supply records. 

Perpetual inventories are maintained of each item in 

stock.  However, minimum quantities are not market on the record. 

It is recommended that a person be assigned the task of examining 

each type of supply item, review the historical volume and estimate 

the required minimum. 

FERNER! JfTiFPn.OTOM.' 
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Such a programme would require the attention of one man  for a 
period of approximately six months. 

g)   Financial Analysis. 

i)  A reputable accounting firm audits the books.     Conse- 
quently,   the records are in proper order. 

The company has consistently  lost money on an annual 
basis  since  its conception.     However, during  the year July 1st 
1967  - June  30th  1968,   the company did reach either a break-even 
point or a modest profit for a  few months. 

ii)  Working capital. 

The company clearly  lacks working capital.    Main 
capital requirements are raw material,  dyestuffs and replacement 
parts  for the equipment. 

iii)  Overdraft interest  rate. 

The overdraft has been reduced  from about 
2,000,000 E.fldown to  less than  1,000,000 E.0. during the past 
14 months.     Nevertheless, at 9,5%   interest,   this is a very one- 
rous financial burden  for the company to bear. 

iv)   Inventory levels. 

The  inventory level of finished goods in carpets 
is too high.     Inventory level of blankets  is  phenomenally  low. 

W1RNER iCTtPiunoNAL 
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v)   Primary  raw material. 

Primary  raw material is   too  low.     The actual  inventory 
of raw material  is not  sufficient  for   the type of operation  in which 
Debre Berhan Wool Factory  is  involved.     This type of production  re- 
quires a blend of many  types of waste   raw material.     In order to 
achieve the  proper blend  the raw material must be carefully selected 
It is very  easy to have an adequate supply of one type and an in- 
sufficient  supply of a balancing type.     We recommend that a minimum 
of five months supply  is maintained.     At present,   the volume is 
approximately three months. 

vi)   Dyestuffs. 

The market demand  for coloured goods requires  that 
the mill have many dyestuff colours on  hand. 

We recommend that a  full  year supply be maintained. 

vii)     Replacment parts. 

The replacement parts  in  the plant  on the operating 
machinery  is much too  low.     Items which are in daily use and re- 
placements  such as bobbins,   shuttles,   spools are  much  too low. 
This  leads  to  inefficiency,  waste of  time in trying to obtain the 
parts  from  the stores  and costly running conditions. 

h)   Purchasing. 

The method and control of purchasing  is quite good. 
The follow-up on raw material on order  and  in transit  is excel- 
lent. 

Recommendation -    There are  two clerical staff members 
maintaining  the records  relating to purchasing,   one for domestic 
purchases,   one for foreign purchases.     The total  work could be 
done by one person. 

WERNER IMTERHAriOKAL 
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9 ij)   Break-even  point and profit potential  calculations. 

A series of calculations were made to determine if the 
company could be profitable or reach a break-even  point.     The result 
of  these calculations showed that the current volume at  the current 
selling prices would produce a profit picture. 
Furthermore,   a break-even  point could be  reached  at  approximately 
18,500 blankets of quality   1805 per month. 

The capacity of the mill   at  its first  target would be 2097. 

(^ Attached is a  graph illustrating the break-even point 
\ and potential  profit. 
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h) Analysis of cost System. 

Prior to the fall of 1973 there was no proper cost 

system established whatsoever.  Since that period a historical 

cost system has been installed which is most commendable.  The 

system however is very detailed.  It is recommended that this 

system be replaced by a more simple standard cost system which 

is outlined in this chapter on Standard Cost System. 

lm) Relationship of costs to prices. 

It is recommended that the present system of histori- 

cal cost be replaced by a more simple Standard Cost System, as 

illustrated in the chapter on Standard Cost System. 

n) Analysis of premium payment system. 

The present set up of where some workers are receiving 

higher wages than others on the same work is inherited. 

There has been a new system which has replaced a very 

loose and unorganised method. 

We do not recommend any quick moves regarding the 

change of incentives or the alteration of the pay rates.  We re- 

commend that a very simple approach be taken to the wage inventive 

system. We suggest that approximately 65% of the production tar- 

get which is expected from the employee be used as a base pay. 

Over the base pay an incentive wage would then be applied. New 

employees would come under the 65% base pay system. Old employees 

would initially remain at their present actual base pay. 

NftRNERi , imiRf unrtoNAL 
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# 8« Standard Coat System. 

a) Present Cost System. 

The present cost system is very detailed and based on 

historical data.  This system, however, is a vast improvement over 

the records which existed a year ago. 

b) Recommendation. 

A Standard Cost System is recommended which would be 

based on the standard data which is being established by the 

Standards Department. 

c) Production Standards. 

Production standards are based on the bottle-neck pro- 

cess of carding.  The calculations of the other processes are 

placed in balance with the carding. 

d) Labour Standards. 

This figure has been established and is used for costing 

purposes.  The labour complement can definitely be reduced via 

training and improved management controls. 

e) Waste Standards. 

Temporary waste standards have been established. 

f) Construction Sheets, Cloth, Blankets, and Carpets. 

These vital calculations have now been made on 1805 and 

on 4 mm. carpets.  The company personnel are now able to calculate 

the remaining styles. 

WlRNER IFTXRHAnOPAI. 
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g) Coat Centres. 

Only five cost centres will be calculated on the 

cost distribution sheet. 

Material Preparation Mill 

Spinning Mill 

Weaving Mill 

Finishing Plant 

Carpet Mill. 

h) Cost Calculation Sheets. 

A complete set of calculations has been compiled for 

one quality. The Financial Manager assisted in the compilation of 

this data and can complete the work for additional styles. 

ij) Product Cost Calculations. 

The product cost formats for spinning, weaving, 

finishing, blanket making and carpet manufacturing have been 
drawn up. 

k) Cost Distribution Sheets. 

Recommendations have been made for a reduction in the 

amount of work required to compile this report.  It will be 

greatly condensed. 

VftKNERt , IHTIRMAYiCf »AÍ. 
MANAGEMENT CONSULTANTS 



\ 
\ 

III.       DETAILED  ANALYSIS  OF THE MANUFACTURING DIVISION. 

MANAGEMENT  COMÇiJlTANTS 



• 1. uniformity of Equipment 
Page 

26 
2. Maintenance 27 
3. Utilisation of Equipment 28 
4. Balance of Production 32 
5. Obsolescence 32 
6. Spare-parts 4 Supplies 33 
7. Production Programme 35 
8. Raw Material 36 
9. Raw Material Store 39 

10. Pulling 41 
11. Process Flow - Material Preparation Mill 43 
12. Blending 45 
13. Carding 48 
14. Spinning 55 
15. Cop«-winding 68 
16. Cotton Twisting 71 
17. Warping : Blankets 76 
18. Weaving : Blankets 79 
19. Nappage t Blankets 84 
20. Finishing : Blankets 85 
21. Making-up : Blankets 91 
22. Carpet Manufacturing 94 
23. Woollen Cloth Making 100 
24. Work-Shop 102 
25. Supervisory Training 104 
26. Organisation Structure 111 

WtRNIR INTSRNATIOMAF 
MANAGEMENT CONSULTANTS 



26 

III.   DETAILED ANALYSIS OF THE MANUFACTURING DIVISION. 

A thorough analysis of the entire manufacturing division 

was made.  In the following sections each process is analysed. 

In some instances detailed production calculations are included 

in order to clarify particular points and to identify the areas 

to which attention should be given.  Recommendations accompany 
each process. 

Reference is made to the important items in each section 

where they apply, such as "utilisation of Equipment, "Balance of 

Production". 

Consequently, the following remarks relating to general 

topics are sometimes elaborated upon in the separate sections 

on each process. 

1. Uniformity of Equipment. 

As with most textile mills there are many processes where 

there are only one or two machines, and consequently, uniformity 

of equipment is not a particular problem. 

a) Weaving. 

This area has the greatest number of machines.  There is a 

reasonable uniformity of equipment.  In this department there 

are three types of looms suitable for blanket weaving, and only 

one type which was purchased specifically for apparel cloth. The 

distribution of looms is reasonably good. 

Loom Type. Width. 

Schonherr - dobby 4x4 200 cm. 
Snoeck   - dobby 4x4 200 cm. 
Lainière de Sclessin - 

jacquard 4x4 250 cm. 

Lenz     - dobby 4x1 180 cm. 

"FERNER IMTÏRiWnWAF auto. 
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The present equipment is suitable for the type of goods being 
produced. 

b> Ihe^o^^v^ding^eqnipment was selected to service the looms 

and consequently there are two different types of cop-winders. 

This is quite proper and they are suitable for the purpose. 

c) Carding and Spinnina. 

There is a lack of uniformity  in the carding and spinning 

equipment.  Furthermore, there is an imbalance between the car- 

ding and spinning processes.  The three cards are each different 

from the other and the three spinning frames are different.  One 

side of one frame is in balance with one of the cards.  The remain- 

er of the cards and spinning do not balance properly.  However, the 

machines cannot be made more uniform without a significant invest- 

ment in modifications and such action is not recommended.  Modifi- 

cations to the cards are recommended but this is only on a basis 
of re-conditioning and overhaul. 

d) Other processes. 

With the exception of minor alterations which are itemised in 

the sections on each process, no recommendations are made for 

expenditures which would result in more uniform equipment. 

2. Maintenance. 

The quality of maintenance is not uniform throughout the 

mills.  In general it is poor.  Furthermore, there is no preven- 

tive maintenance programme in operation in any department. 

Much of the major maintenance is left up to the work-shop person- 

nel.  As well all major replacement and repair jobs are done by 

the work-shop personnel.  There is a definite lack of proper 

equipment in the work-shop which does effect the quality of the 

WERNER "MTXiiWICf-'A.'. 
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maintenance being done.  The chapter in this report on work-shop 

provides a more elaborate review of this problem. 

There is no preventive maintenance program for the work- 

shop to check any machinery.  There are no written instructions. 

The electrical shop do the checking of the electrical installa- 

tions and the oiling of motors on their own.  They have no checking 
schedule. 

The production departments have no order books to order 
the services of the mechanical shop. 

There are differences in the mill between the various de- 
partments : 

a> The carding spinning sector. 

The major effort in the mill should be put to this department - 
particularly to the cards. 

According to the spare-parts store records, very little was 
done during the last 3-4 years. 

The waiting until a Breakdown occured and then repairing of things 

became too much a way of life in the department. 

The spare-part catalogs and the drawinas of the cards were alwavs 
keDt in the Faotorv Office. 

The Renerai Foreman cannot read the drawinas and caf.aloas because 

they are in French. (Machinery made in Belgium and in Frane). 

b) Weaving. 

The maintenance of warping machine was neglected. 

The looms were taken care of by the floor management.  The wea- 

ving General Foreman follows the conditions of the looms and writes 

up lists of spares and accessories to be ordered. 

V0ÊRNER 
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The maintenance in the weaving is not so critical because 

the department always has extra capacity compared to the spin- 
ning. 

There are normally always sparo loons available. If a machine 

breaks down the operator is transferred Lo another machine and no 

man time or production is lost. 

One loom represents only 2,4% of the capacity of the weaving but 

the break-down of a loom does not mean 2,4% loss in production be- 
cause there is spare capacity. 

In the carding a break-down stops one third of the produc- 

tion and all the kilos are lost because there is no spare capa- 

city and the department is working in three shifts . 

c) Finishing. 

There   is no maintenance  programm   in  the  department. 

d) Maintenance  of other equipment  varies.     Cop-winding and 

other  preparatory  equipment  is  not well-maintained.     In  almost 

every  area,   the  maintenance  is  done when  the  machine mal-functions, 

never maintained  on a  routine basis   to prevent break-down. 

e) Preventive Maintenance Programme. 

Such a programme is strongly advocated, except for the looms 
for reasons explained above. 

3. Utilisation of Equipment. 

Incomplete utilisation of equipment is brought about in 
two ways : 

a) equipment which is idle due to lack of orders or not 

necessary for the current products, 

b) imbalance of machinery. 

rcî'j'.* ' 
MAN*r,t >.^ NT C N<• i ", TAN T ', 



JO. 

Idle equipment : there is idle quipment in various parts of the 
mills. 

Type of Equipment. 

Raw wool scouring range, 

\ 

Lenz Looms. 

Remarks. 

This equipment as a full range is 

not suitable to the current or 

foreseeable future production of the 

mill.  However, the Hopper is planned 

to be used to provide an improved 

feed to the Blending Process.  We 

endorse this plan. 

The dryer section is being used to 

dry the raw material which is being 

dyed.  As an even higher percentage 

of material is being planned for 

dyeing in the future, this drying 

capacity becomes more and more impor- 

tant.  Certainly to purchase a dryer 

for this purpose when the scouring 

range exists is not wise.  The fact 

that there is a portion of the ma- 

chine which is idle does not warrant 

dismantling it.  It is very unlikely 

that such a machine could be sold in 

Ethiopia, and it certainly has no in- 

teresting market value outside the 
country. 

These looms were purchased for the 

manufacture of cloth.  We recommend 

in the marketing section that in a po 

riod of 1-1/2 to 2 years that develop 

ment of acrylic-type cloths be consi- 

dered.  Until the management has had 
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time  to  absorb and  adjust   to  the 

numerous  changes which  should be 

made during   the next  two  years,   there 

should  be  no  attempt made   to utilise 

these  looms.     We do  not   recommend  the'. 

be   sold   unless  a very good  price was 

received  and   the corresponding  fini- 

shing  equipment was   sold   as well. 

They do  not   restrict  the   flow  through 

the mill   and   the  space   they occupy   is 

not  required   immediately. 

It   is  conceivable   that  a   new company 

could be   formed  for  the  purpose of 

producing  apparel   and other cloths 

and  these   looms could  form  the nu- 

cleous  of such an organization. 

Finishing  equipment. These machines were purchased pri- 

Inspection  perch. marily  for cloth  finishing.     There   is 

Rope  scouring machine,     no  current demand   for these machines 

Milling machine. in   the  country and  the external  re- 

Tentering   frame. sale value  is   very   low.     There  is  no 

2-Blade shearing machi-  advantage  in   dismantling   this  equip- 
ne* ment    The  space  is  not  needed  and  thei 
Rotary Press. may be   future  opportunities when  such 

Montfort semi-decatising equipment  could be  used, 
machine. 

Rolling stand. 
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Much of the idle equipment is almost completely written- 

off.  Its value is relatively low, and in most cases nil.  We re- 

cognise  that it is a wise fiscal policy to try to utilise all the 

equipment wherever possible. However, only if such utilisation is 

profitable.  At the present and for the next full year the manage- 

ment of Debré Berhan Wool Factory will be fully occupied with other 

problems of much greater importance than the idle equipment.  Con- 

sequently, for this period of time we recommend that management 

ignore  the annoying existance of idle machinery. 

4. Balance of Production. 

This important factor is directly related to the Imbalance 

of Equipment.  Maintaining a proper balance of production through- 

out a textile mill is a constant struggle.  The numerous changes 

which can take place all tend to upset the balance of production 

even in the most scientifically planned mills.  The present balance 

of production is three shifts in carding and spinning, and two 

shifts in cops-winding and weaving.  Clearly, the looms could absorl 

the production of another card and spinning frame, which is our re- 

commendation for the first stage of expansion. 

Most of the finishing equipment has excess capacity which can also 

easily absorb the production of another card.  However, there is a 

potential bottle-neck in washing equipment.  Further expansion in 

washing will demand additional equipment.  At the moment there is 

no necessity to contemplate such additional equipment. 

The balance of production and utilisation of equipment is cal- 

culated at almost each process in this report and shown in detail in 

the individual process section. 

We do not recommend the purchase of additional processing 

equipment at the present time.  We do recommend that an additional 

sewing machine to supplement the present machines be made. 
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5.   Obsolescence. 

None  of  the  equipment which  is  being  utilised can  be 
considered as  obsolete  under   the present  production  programme.     A 
machine is obsolete only when   it  fails  to  perform satisfactorily, 
does not give   the  required quality,  or becomes   so costly  to operate 
that  it can  be  replaced with  a   less costly machine.     None of  the 
equipment which   is utilised   falls  under  this  category. 

The idle equipment is obsolete only because there is no 
demand for their usage. The machines are quite suitable for cer- 
tain products. 

The  only machine  that could be  considered   for scrap  is 
the washer  section of  the scouring  range.     We   see no advantage   in 
spending money on  such  an exercise when  neither  the  scrap has  any 
real value  nor  the space made   is  required. 

6.   Spare-Parts &   Supplie sLl 

The  number of  spare-parts on hand  are   in general   insuf- 
ficient.     It   is   recommended   that  the mill   purchases  the  following 
items as soon  as  possible   : 

"    120 shuttles,   cost approx.   E.$.   2,400.- 
-    Spinning   frame  bobbins  for   frames  1,2  A and  2  B.     Now at   least 

50% are  damaged.     Optimum   size packages  cannot be made  and as 
a result   the  efficiency  in   spinning and cops  making is   lowered. 
Total number  of bobbins  required   : 

344   in   frames, 
2,000  night shift reserve   (spinning   3   shifts,  cops   2  shifts) 

344   empties  for doff. 
2,688 
+  50%  extra =  4,000 

Half of this   2,000 needs  renewing during   the  next  2  years  at an 
estimated cost  of  E.$.   8,000.- 

VÍÍRNER ? «TSM HT 'Af 
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Recorders   for  cards,   at an  estimated cost  of   E.#.1,000.- 

All   3  cards should have counters  that   record   the machine stopped 
time  and   the running   time. 

The   incentive  scheme   for the carding department  can  be basod on 
the  counter  readings. 

Pick  counters  for Schönherr  at an  estimated  cost of E.g.   4,000.- 

20 counters are  broken  and  there are no   spares   available.   Second 
hand  counters  can be   used. 

Condenser  bobbins   for   the cards. 

For  all  three cards card clothinq belts,   chains,   bearings. 
Estimated  overhauling  of all   3 cards approx.   E.$. 100.000. — 

It  is  recommended  that   the minimum  stock   level   for  spare parts 
be one year. 

Action to  be taken. 

a. For all   items  check   the consumption  per year, 
b. This  figure will  represent the"order   point", 
c. write  the order points  in  the cards, 
d. Have the  store keeper report all  order points  reached. 

Spare-parts store. 

The  spare-parts  store   is  in good order  and  the   records are 
well   kept. 

V0%RNER 
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{) 7.  Production Programme. 

Any   production programme  is  effected by  the market de- 
mand,   the   type of  goods  produced,   the delivery  promises and   the 
variety  of   products.     In   the  Debra  Berhan Wool   Factory a very 
desirable  yet  difficult  situation exists.     All  of   the  blankets 
are produced  on speculation.     Consequently,   there   is   no requi- 
rement   to  co-ordinate the production with  the  sales.     The produc- 
tion programme becomes one which  the marketing   feel   can be sold. 
Specific  production orders  are   not  sent to  the mill.     The produc- 
tion plan   is   reviewed periodically  by  the General   Manaqer and   the 
Factory        Manager and production  continues  as  capacity  permits. 
The exceptions are orders   for  military    use. 

Furthermore,   it  is  not  possible,  even  in   the  production 
planning   to   decide  in advance   upon     the colours.      The  volume of 
each colour   is decided upon by   the  colours  available  in  the  raw 
stock.      Consequently,   this  normally   important  and   difficult  work 
is eliminated  in Debré Berhan  Wool  Factory. 

The  general  overall  plan   is  decided  upon  periodically  as 
mentioned  above.     The detailed  planning is  done  on  a  day to day 
basis  according to what  is  available  in the  raw  stock  and the 
yarn store.      This planning can   be vastly improved  by having  a 
larger  raw  stock  from which  to   select material.     At  present 
the    Factory     Manager is  obliged  to  spend a  considerable part 
of each  day   occupied in  this   task.     The job  could  be  reduced 
to a couple  of hours once  per week with an  adequate  supply of 
raw stock. 

VÍÍRNER 
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It  is  necessary  for   the  planning to be done  by  the  factory 
management of  the mill  on   a  daily or weekly basis.     We  recommend 
however,   that  the Assistant  Factory      Manager be   trained  in this 
task.     This work  requires   a  considerable degree  of   experience  and 
this can only  be  transmitted over  a period of   time. 

8. Raw Material. 

a)   Primary raw material. 

Frequent  references  are made to  raw material   in  this report. 
The  reason  is   that  the raw material  in   the Debré  Berhan  Wool  Fac- 
tory type of  blanket  mill   is of much more relative   importance  than 
most mills.     The variety  of  the   raw material   is  almost   infinite. 
The  combination of   raw materials   varies  even   under   the  best of 
supply materials.     The maintaining of as constant   a  blend of 
materials  as  possible becomes  very important.     The   running condi- 
tions  throughout  the  mill   are  affected  by  the  blend.     There is 
nothing which  can affect  a  mill   so adversely  as   improper blending. 
Consequently,   we strongly   advocate a  larger   stock   of  raw material 
in order   to maintain  as consistant a blend as  possible. 

The present  sources  of  raw material,   the United Kingdom,   is 
to our  knowledge  the  best.     However,   it should be   recognised that 
the  labour  unrest  in   the  shipping  and  transport  in   the UK  can create 
great difficulties   for Debré  Berhan Wool  Facotry  if  all   the raw 
material   is being supplied   from  that source.     We   therefore,   recom- 
mend  that  Belgian sources  be developed and  that  approximately   15% 
of   the  supply  be purchased   from  this country,   even   if  the price   is 
somewhat  higher. 

b)   Dyestuffe and Chemicals. 

The  supply of  dyestuffs  is   intolerably  low.      It  is  impossible 
to operate efficiently with  so  little dyestuffs.     Most of  the dyestut 
and chemicals  are imported  from Europe. 

V0ÍRNER  ' ^HK-K »' 
MAMftnFVf  NT  ri''irULTAN!t' 
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It is recommended that a years supply of imported 
materials and 4 months supply of local materials be kept in 
stock. 

Following  is  an  estimate of   the dyestuffs  and chemi- 
cals required. 

jprrTOi»:,iiiafAr. 
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9.   Raw  Material   Stora^. 

a).  Present   floor  space utilisation. 

The   floor space  is poorly  utilised.     50%  of  the   floor 
space  in   the  area  originally built as   a raw material  store,   is 
occupied  as   follows   : 

1. Spare parts  store occupies bays  1   and  2   (see attached  floor 
plan) . 

2. Old  spare  parts  occupy bays  8  and  9. 

3. Chemicals occupy bay  10. 

4. Bays   11,   12   and  half of   13  are occupied by old waste. 

Recommended  action  to be  taken. 

- Move out old spare parts store, 
- Move  out  spare part store, 

Move  out chemical   store, 
- Gradually  sell  or  move  the old waste off  the premises. 

New locations  for the above stores were discussed with 
the management. 

Management have a  feasible plan  to employ the shower 
rooms and other  facilities which  have  never been  utilised  for 
the spare  parts  and  supply stores. 

The raw material storing capacity per bay is ca.   40.0OO kg 
The actual  storing capacity can be calculated as  50% of   the total 
since new material cannot be stored until  the old  lot  is   used. 
Consequently,   the additional new storing capacity   (0.5  x7.5   bays x 
40.000 kg =  150.000 kg which is sufficient  for the  increased  raw 
material  quantity recommended. 

WERNERrfTw.\ r-r v 
MA'JAGF».'! r j r mN'i 1!  TAN". 
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10. Pulling. 

a) Present Production. 

The pulling production of August was analysed in detail. 
There are two pulling machines : 

- Autefa (two cylinders) which is used to pull imported 
material, 

- Duesberg/Bosson (one cylinder) which is used to pull 
own yarn waste only (mainly weaving returns). 

Material 
pulled. Imports. Own 

waste 
% of total 

input. 

Carpet thread 

Tricot 

Blanket ends 

Weaving 

5,408 

9,219 

13,137 1 

'• ' ' 

14.00 

2 3.90 

34.10 

returns 
1 
Blanket 

9,003 23.40 

cutting 1,622 4.20 
Nappage 

returns 161 0.40 

Total 27,764 10,786 100.00 

Grand Total 38,5 50 

Percentage 72% 23% 100% 

V^RNER fT1ñr,:-''i[C',r *r 
MANAfiF.i.T NT CC>\l^\ '-.TAN* 
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Kilograms produced  in August 1974 33  550 
Machine hours 

- worked 

- idle 
- total 

336.4 

117.7 

45477" 

b)   Productivity. 

Kilograms pulled per machine jour worked 114.6 

The operators are transferred  to the  cards when  the 

pulling machine  is  idle,  where they  perform the card stripping opera 
tion.     This  is a good arrangement. 

c)   Recommendation. 

60  to 80% of the raw material needs pulling.    The 

pulling operation  is a key point  in   the production  flow.    The 

machine is relatively simple to maintain.    The cylinders, however, 

must be kept  in good condition since  a badly maintained pulling 

machine will  damage  fibres and cut   them to shorter  lengths.     It 

is  recommended  that  this machine be  stopped and maintenanced on 
a routine basis of once every two months. 

V/ERNER   - 
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i.   The  raw material   is packed   in bags after pulling. 

ii.   The bags are  transported   to  the shaker  and  the 
blend  fed  into  the  shaker manually. 

iii.  The  first run  is   : 

- manually to  shaker, 

- through shaker to willow   (oil and water emulsion 
given here) , 

- to bins  in   the blending. 

iv.  The  second run   is   : 

- manually  from bin to shaker, 
- through shaker to willow, 
- to bins behind the carding. 

v.   The blend size   is  2,500 kg   (determined  by  the size 
of the bins). 

The blend size   is satisfactory. 

vftRNER rfiTTRHAlfter *i 
'.»ANAfiF.Vt-MT  COU?, II.TAN TS 
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12.   Blending. 

a)Present Product i on, 

The blending  production of 1st  to  28th of August   1974,   was 

analysed in detail.    The materials blended were  as  follows   : 

Material 

X-bred sorted 

Carpet thread pulled 

Sliver laps,   sorted 

Condenser waste 

Weaving returns 

Tricot pulled 

Blanket ends 

Spinning  returns 

Undercard waste 

Blanket cuttings 

Viscose sorted 

New stock to blends 

Own waste 

Machine hours worked 

Machtie hours idle 

Total machines  hours 

T 
kg. 

T 
import 

j own 

; import 
H 

( 
; own 

M 

n 

import 

9,075 

6,795 

11,565 

3,460 

7,931 

11,903 

12,155 

2,021 

3,128 

1,439 

966 

70,438 

12.9 

9.6 

16.4 

4.9 

11.3 

16.9 

17.4 

2.9 

4.4 

2.0 

1.3 

100.0 

499.4 

57.8 

79.4% 

20.6% 

90% 

10% 

5Ï7.2 100% 

Productivity» 141.0 kg per machine hour worked. 

V0ÍRNER n>rmiv::i^ i/M 
M AN AGS. Mr NT CONSULTANT', 
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b) Planned New Process Flow. 

The factory management has two plans to which we agree 

which will improve the process and obtain a : 

1) better carding efficiency, 

2) improved blend production. 

i. Additional blend reserve bins behind the cards. 

The carding operation is the bottle-neck in the entire 

manufacturing process. Operations before and after carding have 

extra capacity. The carding therefore has to be run as effecti- 

vely as possible. 

At present, there is no buffer stock between blending 

and carding.  There are six bins behind the cards and these bins 

can only hold the running blends. 

In case of any disturbance in the pre-carding processes, 

the lack of spare blends causes idle time in the carding. 

Management plans to construct an additional four bins 

with pneumatic feeding  a  reserve for the blends to cardino. 

Adequate space near the blender is available. 

ii. Install hopper feeder. 

The hopper feeder from the scourina ranqe to be attached 

to the shaker.  In addition, by improving the present ducts, the 

second feeding from the bins could be made pneumatic.  The result 

will be better material handling and improved blending production. 

V0ÍRNER -rçii> •.•-ir [i..r 

• "ANAT,F t •(  • jT C<"N'.I   I 'AN' 
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c) Capacity. 

The capacity of the blending unit is 350 to 400 kg/hour. 

The material goes through the machine twice, the actual output of 

the machine being 175 to 200 kg per hour. 

1 to 1.5 hours daily must be deducted for beating the undercard 

waste. 

Actual capacity in 3 shifts : 

22.5 x 175/200 kg = 3,938 - 4,500 kg. 

A safe figure for production planning is 4,000 kg per 

day.  The blending is able to feed the 3 cards even in improved 

carding conditions. 

vftRNERi 



13.   Carding, 

a)  Machinery. 

48. 

Card 
No. 

T 
MAKE 

1 Duesberg a Bosson 

2 Alexander & Antoine 

3 Alexander * Antoine 

No.of 
conden- 
ser bob 
bins. 

Cakes 
per 

bobbin 

Yarn 
Nm. 

Speed 
Nm/min. 

I 

{ 

8 

8 

16 

16 

12 

14 

10 

5 

1.5 

1.5 

2.8 

1.5 

20 

18 

15 

20 

Cards  1   and 2 were originally bought   for coarse  counts  and   are 

suitable for the purpose. 

Card No.   3  is built   for  finer count produce but  most of  the  time 

is   used to produce slubbing  for Nm.   1,5.     In  this  purpose  two  ends 

are  run on one cake and  the  actual  output is  80 ends only.     In  the 

present circumstances  this   is  the  best  solution,   but  the  card   is 

really not suitable for  this work. 

The cards are badly maintained.     The following items need 

complete overhauling   : 

- card clothing to be  changed, 

- feed lattices need  changing, 

- belts need replacing, 

- peraltas     to be put  back  to operation.     Repairing has become 

"a way of life "   in   the carding department.       According  to 

the spare part records,   very  little replacement parts were 

used during the last  3-4  years. 

A long  list of replacement parts is needed.     The value  is 

estimated at E.$. 100,000 during a two year period. 

V^RNER pnrwfyjiiC'i 
MANAfiEMFNT C.OSJ^I ILTAN'S 
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b)   Present production. 

The carding  production  from  1st  to  12th of August   1974 
was  analysed in detail. 

The machine  hours were  utilised as  follows   : 

machine hours worked 

machine hours   idle 

total machine  hours 

576 70.6   % 

240 29.4   % 
816 100.0   % 

Main  reasons   for  idle  time  were   : 

Reasons 

1. Blend shortage 
2. Condensor bobbins 
3. No tubes 

full 

4. Stripping 
5. Cleaning 
6. Pack  under card waste 
7. Blend change 
8. Grinding 
9. Clean breast  cylinder 

10. Maintenance 
11. Machine blocked 
12. Trouble  in  transfer roll 
13. Broken belts 
14. Adjustment 
15. Feed  lattice  broken 
16. Adjust  stripper 
17. Change bearer  roll bearing 
18. Repair 
19. No power 

Grand  Total 

Hours  % 

2.71 
¥.5)     11. 
2.5J 

10.C 

7.7 

29.4 

Sub- 
totals 

94.8 

81.8 

63.0 

239.6 

40 

34 

26 

100 

VÍfcRNER 1fp7TRH>-*':'rC:\*J\ 
MANAf.F  MF M  C^N^i 11 TANT( 
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Divided into three main groups, the reasons for idle 
time can be expressed as follows : 

- organisational 94.8 hrs 40% 

- cleaning & maintenance      81.8 hrs 34% 

- mechanical 63.0 hrs 26% 

T°tal 239.6 hrs 100% 

Carding is the bottle-neck operation and the organisational 

idle time must be reduced to a minimum.  This can be improved by : 

- better raw material control - having sufficient raw material 
in storage. 

- ordering early enough to guarantee an even flow, 

- building spare bins to form a buffer stock as described, 

- having additional condenser bobbins made.  The supply of con- 

denser bobbins at present is quite unadequate.  If the spin- 

ning frames have a break-down the cards will be stopped in 
less than one hours time. 

Calculation of number of condenser bobbins required. 

100% output ca. 80 kg per card/hour, 

8 condenser bobbins per doff = 48 kg, 

per doff equals 1.7 doff per hour. 

4 hours reserve of condenser bobbins required : 

4 x 1.7 x 8 = 55 bobbins per machine as buffer stock. 

8 in the card, 

10 in the spinning frame, 

73  per card. 

V0ÊRNER ¡•rwKjrcr-'Ar, 
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c) Present efficiency and productivity. 

The actual carding production was not previously 

known since the process does not include weighing of the slub- 

bing produced and the cards have no recorders. 

The carding production always is higher than the 

spinning production because of recycling of material fron the 

spinning frames to the hopper feeder 

This recycling mainly consists of the following : 

- condenser waste from condenser bobbins.  The bobbins are 

doffed before they are completely empty, 

- suction pipe waste.  This is waste that is collected to the 

suction pipe from broken down ends, 

- floor waste and under card rolls. 

Weighings were made in the spinning mill to determine the quantity 

of recycled waste.  The weighing results showed that there was 

approximately 7% waste on the condenser bobbin and that the weight 

of suction and floor waste was approximately 13%. 

Analysis of production 1st to 12th August'74. 

- 12 blends fed into carding all Nm.1.5        30,409 

- recycling condenser waste  7% 2,128 

- recycling suction floorwaste 13% 3,9b3 

Estimated carding production: 36,490 

vftRNER?F' PTiw'.-nrp'?''-'''"' 
•.»ANA^iF M( MT  cn»n il  IAIJ1 ' 
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d) Expected carding production. 

Calculations were made to establish the new standard for 

production. During a discussion with management, the following 

standard production tarnets for cardinq were established. 

1.- the ultimate or second target efficiency of 71%, 

2.- immediate or first target was 8et 10% below this figure 
at : 

0.90 x 71 = 63,9% 

The   first  target  will  be achieved with better control 
and  raw material   flow. 

The  second  target  - 71% overall  efficiency  - will  be 
reached after  the   reconditioning of  the  cards.     The  calculations   for 
the     second target  standards  are shown  on  the  following  table. 

The  target  production  for the  first stage will be   : 
21,343 kg/week  in   3 shifts. 

e)   Recommendations. 

Complete  re-conditioning and overhaul of   the  cards. 
A detailed  list has been  started by the Factory Manager.     The 
cost  is estimated  at E.*.100,000 over  a  two year  period. 

V0ÊRNER "F'TTRir'AirSCFAr 
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14.   Spinning. 

a)   Machinery  for blanket weft Nm.   1.5 

55. 

Machine No. 

No. of spindles 

No. of spindles in use 

Ring diameter 

Bobbin length 

Weight of package 

Spinning m/min. 

Slubbing count 

Spinning count 

Draft 

T 2A 

2 x 60 

96 or 120 

150 mm. 

455 mm. 

0.5 kg. 

18-20 

1.4-1.45 

1.5 

3.5-7%. 

112 

112 

130 mm. 

455 mm. 

0.42 kg. 

18-20 

1.4-1.45 

1.5 

3.5-7%. 

4- 
2B 

112 

80 

130 mm. 

4 55 mm. 

0.42 kg. 

; 18-20 

; 1.4-1.45 

i 1.5 

3.5-7%. 

Notes ;  Card 1 has 96 output units, the spinning frame 

120 spindles. 

Card 2 has 112 output units, the spinning frame 2A 

112 spindles. 

This unit is in balance. 

Card.J. only produces from 80 output units when pro- 

cessing, Nm. 1.5. 

The frame has 112 spindles. 

tffcRNER !MTO5UTOr<\J. 
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b) Present Production. 

The Spinning Production 1st to 12 th Aug. ^as analysed 
in detail. 

Machine hours ^orjted 

Machine hours idle 
590.1 

225.7 
72% 

28% 

Total machine hours        815.8 

The main reasons for idle time ! 

100% 

Reason. 

1. No tubes 

2. No condenser bobbins 

3. Card idle 

4. Waiting blend 

5. Card stripping 

6. Blend change 

7. Cleaning 

8. Tin drum broken 

9. Electrical fault 

10. Oiling 

11. No power 

12. Adjust tension roller 

13. Adjust shaft 

GRAND TOTAL : 

Main groups : 

- or§*nisational 68% 

- stripping t blend changes 12% 

- mechanical faults       20% 

VÍÉRNER WWHï'jyiCtW. 
MANARÉ MF NT CONSULTA" 
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S» 
The main reasons for idle time are t 

- imbalance between  carding  and spinning, 

- lack of  proper material   flow» 

- lack of condenser   bobbins. 

\ 
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59. 

The overall efficiency can now be calculated 

26,946 ! 62,348 x 100 » 43.2 % 

Running efficiency : 

26,946 + 45,490 x 100 » 59.2 % 

VftRNERi 
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e)   End break  testing. 

It is  virtually impossible to make a   tnorough    analysis of 
the spinning operation without making an analysis  of  the end 
breaks. 

A form was  designed   (see following form)   to  record end breaks 
in the spinning. 

The end break  testing is of primary importance when calcula- 
ting the   : 

- expected output of a  spinning  frame, 

- the  labour hours  required to operate the frame at 
a  certain efficiency. 

The following operations on a   frame are constant and can 
be calculated mathematically  : 

- doffing, 

- creeling, 

- cleaning, 

- patrolling. 

The cycle  times and frequencies  for these operations are  fixed 
for a certain  type of yarn. 

The variable work content comes  from the end breaks - the 
more the operation  is under control  the higher the efficiency and 
the lower the waste,  which affects the  re-cycling in   the carding 
process and thus  the  carding production. 

VftRNER .«F'TÜRH.ÄOOFAJ. 
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DEBRE 
BE RH AN 
WOOL 
FACTORY 
ETHIOPIA 

END  BREAKS SPINNING 

WERNER 
INTERNATIONAL 

SEPTEMBER   '74 

Sheet  No. Date 

Type 

of 

Break 

Back 1 
Roller 
to 
condenser 
bobbin. 

Mach.s 

Yarn   : 
Blend   : 

Color  : 

No.of sp.; 
Started: 

Finished: 

Mach. : 

Yarn: 
Blend  : 

Color  : 

No.of sp.: 
Started 

Finished: 

Front 
Roller 

to 
Suction 
Pipe 

2. 

3. 

i 

With 

capping 

Breaks 

Total 

Time elapsed 

B/IOOO sp.hrs 

REMARKS : 

  

VÍ%RNER 

Tester 

Mach. : 

Yarn: 
Blend 

Color 

No.of   sp.: 
Started   : 

Finished: 

• — 

I 
 t- 

W!KI'*"q,C'!;r!\i 
MANAGËMFNT CONSUI  IAN-", 

Mach 

Yarn 
Blend 

Color 

No.of  sp. : 

Stai ted  : 

Finished: 

J 
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~» 

Analysis of end breaks. 

39%  of the end breaks   in the  spinning are directly caused by 
the cards.   (These  are the  breaks  in  column   3) . 

The  end break  rate  is   too high and  should be   reduced at  least 
by  35%.    The main  factors giving this  improvement will be   : 

- replacing   the  card clothing  to improve  quality of  slubbina 
- putting  the peraltas  back   into operation   (spares have been 

ordered  to complete  the job) . 
- better  raw material  mix.     In the  past   lack of certain  type 

of  raw material   resulted  in poor blends. 

For  the present  conditions,   4,000 end breaks  per 1,000 spindle 
hours was used in  the work load calculations. 

d)   Time studies. 

The spinning  and  carding processes  are closely  dependent on 
each other,   since   the carding process is the "bottle-neck"   in  the 
mill.     We decided  to provide the management of Debré Berhan Wool 
Factory with more  detail   so that improvement in  this process would 
be made.    Consequently,   we conducted  some brief   time-studies   in 
order  to determine   the unit times  for various tasks in  the spinning. 

The work methods   also were  checked.     Machines   1,   2A and 2B 
were  in operation during  these  studies. 

Results of the time-studies. BMS. 

- End break back  roller to condenser bobbin 0.35 
- End break to  suction pipe 0.14 
- End break with  lapping 0.30 

Weighted average 0.26   BMS. 
0.30 BMS allowed  in calculations. 
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- Creeling   :   Frame 1 2.00 BMS 

1.20 BMS 
for 8 bobbins 

the  2  extras. 

Note   :  Card No.   1   is supplying spinning  frame No.   1.     The card 

produces  8   condenser bobbins but  the  frame needs 10. 

Consequently, either  20% of  the spindles   remain  stopped 

or the  frame has   to be   stopped twice  for  creeling. 

Frame  2A 

Frame 2B 
3.00 BMS 

2.33  BMS 

- Doffing  :     Frame  1,     Frame   2A,       :   3.00  BMS 

Frame  2B, :   2.40  BMS 

- Cleaning   :   2 BMS per machine hour. 

c)   Proposed production. 

From the measured observations and checks  the expected 
production per machine hour was  calculated  : 

EFFICIENCY  AND  PRODUCTION. 

Machine No. 
¿_ 2A 2B 

Stopped time/hr-creel 5.44 7.62 3.38 
-doff 4.35 5.16 4. 13 
-end breaks 1.21 1.20 1 .20 

Total   : 11.00 13.98 8 .71 
%  Efficiency 81.6 76.7 85.5 
GMS/Spindle hour at 100% 724 724 724 
GMS/Spindle   four at 81.6% 591 555 619 
Expected production/machine 

hour-kg 71 62.2 49.5 

WERNER rTÜWA^EC'-'A!1. 
M4N»r,EK'fNT rr"jd   L'ANIS 
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do not have equipment  to take away  full bobbins. 
Tijne is  lost when  the full bobbins are carried 
to the cops-making by operators. 

\ 
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« 
d)   Carding/Spinning  Balance. 

Comparison  of the  balance between  carding and  spinning 

Card 
No. 

1 

2 

3 

Expected 
Prod, per 
hr at 71% 

57.2 

60.1 

47.7 

Correspond- 
ing  spinning 
frame No. 

1 

2A 

2B 

Expected 
eff.   % 

81.6 

76.7 

85.5 

Output 
kg per 
made   hr. 

71 .O 

62.2 

49.5 

i.  The efficiencies of  the spinning   frames 1st  to  12th 
August   1974 were  : 

Frame Over all 
 Eff. %  

42.2 

Running 
 eff._%  

55.5 1 

2A 48.2 59.2 
2B 37.7 67.0 

ii. Card 3/Frame 2B actual imbalance is actually bigger than 

these figures show since only 80 of the 112 spindles are 
calculated to be producing. 

iii.  The spinning  frames  in all  cases will  have excess   capa- 

city compared  to carding but thev   both must be run   in 
three shifts. 

iv.  Work methods   in creeling and mending  end breaks     are 

satisfactory.     Doffing takes  too   long because  the   ope- 
rators   : 

- have to carry empty bobbins  from the cops  making, 

- do not  always carry  them  in advance and prepare 

the doff.    Sometimes  the machine is waiting   idle 
while  they get the bobbins, 

V0ÍRNER K'"^"'.^^'??.". 
MÄNA^FMi NT r^rjcpi TANff 
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e) Recommendations. 

- Purchase additional spinning bobbins.  Many of the 

present bobbins in use are worn and sit too low on the spindle. 

The lift of the machine is thus shortened and the efficiency of 

both the spinning and cops-winding is reduced. 

- Purchase or make additional condenser bobbins. The 

lack of condenser bobbins causes idle time. 

- Replacement of worn and damaged parts such as drums 

at an estimated cost of E.0.35,OOO.- 

- Material handling equipment (truck) for full bobbins. 

Time is lost when the full bobbins are carried to the cops making 

by the operators. 

vftRNER 
' ,\ • ; t- r F ' : r f : î ' o • . '-   r ft n i 
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15.  Cops winding. 

a) There  are the  following machines   : 

i.   OVEMAG horizontal  cops  winder   for  the Snoeck   looms. 

- 10 spindles   (3  out of order), 
2 operators, 

- cops weight 152 gr. 

- time to produce a cops : 1.65 min., 

- the operators use tail ends to avoid idle 

spindle time between supply packages. 

ii. Two D. DELERUE ft Cie vertical cops winders for the 

Schönherr and Jacquard looms. 

- one machine 15 spindles, (2 out of order), 

- one machine 10 spindles ( 1 out of order), 

- production time per cops : 0.91 min. change 

over stoppage 0.09 min., total time per cops. 

- cops weight 110 gr. 

- there are yarn feeders who creel in the feed 

yarns for the cops makers. 

b) Present production. 

The cops winding production of one week was  studied   in detail, 
Timing and  stoppage tests were  taken and compared to  the perfor- 

mance of the cops in the  looms. 

MANAGEMENT  T^Nc:l iL TANTS 
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The cops winding production 26th to 31st August 1974. 

Date 

26.6 

27.8 

28.8 

29.8 

30.8 

t31. 8 

:: 

Small  cops Delerue. **- n  

S-h i f t 

8 70.2 

1,288.3 

1,033.7 

1,126.2 

897.8 

813.6 

 B 

1,001.5 

1,286.8 

TOTAL 

1,871.7 

2,575.1 

"Big cops "O verna g. 

1,003.412,037.1 

1.015.8 

917.0 

736.2 

2,142.0 

1,814.8 

1,549.8 

1,990.5 

I &J)„ 
A  

108.3 

191.4 

217.8 

238.5 

217.3 

230.6 

JL-fc  
 B 

177.7 

203.3 

202.0 

226.7 

247.8 

179.1 

TOTAL 

286.0 

394.7 

419.8 

465.2 

465. 1 

408.9 

2439.7 

Efficiency  %. 

Small 

80.6 

110.8 

87.7 

92.2 

78.1 

66.7 

86.0 E 

Big. 

45.9 

63.3 

67.4 

74.7 

74.7 

65.6 

65.3 

The Department is now working  in two  shifts and producing suffi- 
cient yarn. 

i.   Small  cops 

- 22 spindles, 16 hrs, 960 min., 100% production 

110 gr/min., 105.6 kg/day per spindle. 

* 2,323.2 kg/day. 

li. Big cops 

- 7 spindles, 16 hrs, 960 min., 100% production 

92.7 gr/min., 89.0 kg/day per spindle, 

" 623 kg/day. 

iii. Total : 0.86 x 2,323.2 kg « 1,998 kg 

0.65 x  623.0 kg •   405 kg 

Total per day 

per week 

• 2,403 kg 

= 14,418 kg 

Notes_: When the carding production reaches the first target 

standard of improvement the cops winding will become very 
tight. 

When the second target standard is reached the depart- 

ment will have to work approx. 118 hours per week. 

VftRNER TÜWATECFA'. 
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c) Proposed Machine Speeds. 

Speeds of the vertical cops winding machines. 

The vertical machines operate  at a high speed -  up to 

230 m per minute for yarn  Nm.   1.5 

Most of the blends   seemed  to be  able  to take  this  speed. 

Certain   "poorer" blends  run  very badly  at this speed.     There were 

5-6 end breaks per cops. 

In  these  cases the operators could not  keep even  3  spindles pro- 

ducing and tried to keep down the spindle speed by holding the 

start  lever. 

A preliminary testing programme  showed  : 

i.  with high breakage  rate the knots  are  not made satisfac- 

torily  in the cops  making, 

ii.   this  type of blends  also causes   loom stops and the biggest 

single cause of  loss  of weaving efficiency, 

iii.   bad cops      can stop a  loom 10 times during a one hour.     If 

the weaver has  to strip back yarn every time  the effi- 

ciency  loss can be as high as  16%, 

iv.   tests were  taken on   the  Snoeck   looms   too and  shoved  that  big 

cops      perform much better in the weaving.     Weft breaks 

are  greatly reduced.     The winding speed for  the Snoeck 

cops       in approx.   25%   lower than   for  the small copses. 

d) Recommendation. 

i.  obtain a pulley to reduce the speed of the 10 sp.   winder 
by   25%. 

ii.   test  "poorer" blends as both speeds,  by taking end breaks 

WERNER TTRHATTÜC:-:Af. 
MAN4r,t MENT CONSULTANTS 
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in cops winding. 

iii. Weave these cops  in the same loom and take a loom 
stop test. 

iv.If a considerable improvement in the weaving is achieved 

start running «poorer« blends at lower speed.  The reduction 

in speed would mean an increase in efficiency.  It is possi- 

ble that the same production can be achieved without going 
on to three shifts. 

16. Cotton Twisting. 

a) Machinery. 

Pfenningsberger 2 x 96 spindles • 192. 

- bobbin  length 300 mm. 

- ring       diameter 70 mm. 

- bobbin weight 80 gr. 

- yarn speed 12. 3 m/min. 

- yarn  count Ne.2/21 * Nm.   17.8 

Approx.   5%  of  the production is  lost because there are  idle 
spindles due to various mechanical faults. 

There are  two operators on the machine. 

The creeling and mending «nd breaks,methods are  satisfactory. 

Rings have to be oiled manually with a rag. 

>#RNER 
MANAGEMENT r^'jíri.'AMS 
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b)   Present Production.- 

- The mill    has received single Ne 21   cotton yarn on one 
kilo cones. 

N.B.  The mill    receives   16,   18 and 21   and these are used 
for the same purpose. 

- Yarn  twisted to Ne.   2/21   to be  used  for blanket  warps. 
After   twisting yarn wound on   3  kilo  cones. 

- Part of   the Ne.   2/21   is  used   for  carpet cotton warp. 
It is   twisted over  the large  cops  then cabled to  6/21. 
The process  for  carpet yarn   is   twist   2-ply,   wind  on 
cones,   twist 6-ply. 

- The operators are  not on  incentive and there are no 
weights  produced on the production sheets. 

- From the yarn store  records  it was established  that the 
production was  140 kg per day  3  shifts. 

c)   Proposed Production. 
Nins. 

Per Per 
Machine stopped time. shift. hour. 

- oiling   rings 10,00 1.25 
- doffing  cycle mins. 

80 x  17.8   :   12.3   »   115.8 

- doffing   time 4 mins./doff 2.07 
Total stopped time/hour 3.32 
Running  time        94.5% 56.68 

Allow 5% efficiency loss  for creeling,   endbreaks and idle 
spindles. 
Expected efficiency 89%. 
Expected output  t 

12.3 x 60  x  192 x 0.89      _   .   .     ,       .     . 
lt.Ô   x 1000  " 7,!  *9/mach.   hr. 

« 170 kg/day/3 shifts. 

WERNER n TwittTicfAf. 
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The weight of cotton yarn per blanket is approx. 155 gr. 

The production rate of 170 kg per day equals to approx. 

1,000 blankets per day. 

This represents the first stage standard production tar- 

get and at that stage there would not be any capacity left for 

the carpet manufacturing. 

There are several possibilities to overcome this problem. 

i.  Try to buy part of the cotton yarn twisted, 

ii.  Do Sunday work for the time being - one day is 16.6% 

additional output, 

iii.  Convert spinning frame 3B for a twisting frame, 

iv.  Buy an additional twister for 2-ply cotton. 

d) Recommendations. 

To get the efficiency up the following is needed : 

i.  Place operators on incentives, 

ii.  Idle spindles to be repaired, 

iii.  Have a doffing trolley made for the machine - see 

drawing I. 

iv.  Train the operators to doff properly, 

v.  Shorten ring oiling time 

- both operators should work simultaneously from different 

ends of the machine on the same side. 

e) Doffing method. 

i.  Prepare empty bobbins for the side to be doffed in 

advance, 

ii.  Before starting the doff have the trolley ready at the 

side of the machine. 

XÍtRNER riïTmwsoFA'. 
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ili. Stop the machine and wind down. 

iv. Work as a team of two. 

- one goes first and pulls up the full bobbins from 

the machine (two In on« hand) and places them in 
the doffing box, 

- the other operator follows pushing the trolley with 

her knee so that the trolley stays between the opera- 
tors, 

- the second operator takes empty bobbins from the com- 

partment on the trolley and pushes them firmly into 
place. 

- start machine, 
- repair broken ends, 

- transport   away full  doffing trolley, 
- prepare  trolley for next  doff. 

V0fcRNER[ 
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17.   Warping: Blankets. 

a)   Machinery. 

There  is one  S.A.C.F.E.M.   sectional warping machine, 
year  1964. 

- drum width  235  cm. 

- present warping speed  140 m./min. 
- machine moving on rails, 
- single creel opens manually, 
- electric stop motions, 
- creep package  3  kg, 

- No.   of cones  in creel   155  x  7  sections  =   total  1080 ends 

There are several mechanical  faults  in the machine. 

The machine is suitable for this type of warping, but the 
creel is too lightly built. Present 3 kg creel packages are 
too heavy  for the machine design. 

i.   In  several  locations  there are  1 or 2 break d iscs and 
some  locations  have  3  discs.     The  tension  becomes uneven, 

ii.   Several creel pegs are badly centered,   they  are not in  line 
with the guide eye.     This can cause pulling of    yarn and 

additional end breaks, 

iii.   There is no start-stop button in  the creel.    Thus two ope- 
rators are needed to run the machine  t  one  at  the stop but- 
ton  in the machine end and the other watching  the creel 
and shouting stop signals, 

iv.   The stop motions are defective.      This machine,   however,   is 
not a bottle-neck and after the adjustment of  the creel 
pegs  the reconditioning becomes secondary  in  priority to 
the yarn manufacturing. 

vftRNER , VTrT*HvH!'!M',:*p 
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b) Time & Method studies. 

Operator work methods and unit times are acceptable, 

taking the mechnical condition into consideration. 

The danger point in the work method is that the brokon enf] run8 

out to the drum and the operator is not pulling the warn back 

to obtain the broken end.  The practice is proven by the many 

cones on the floor behind the looms.  This has been pointed 

out and there is now a plan to tackle this defect using a 

quality bonus, we concur with this approach. 

The results of the time studies. 

i. Preparatory work per section 1.80 BMS 

- measure, 

- adjust carriage, 

- tighten screw of  carriage, 

- tie  in the leace band, 

- cut  and knot, 

- start drum. 

ii.  Creel. 0#40 BMS 

- remove old cone 

- creel  in new cone 

- tie  a  knot, 

- start drum. 

iii.     Repair end breaks,  without pulling 0.25 BMS 

iv.     Repair end break,   pull back o.80 BMS 

v.     Preparation work  for warp 5.00 BMS 

VÍÍRNER 
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e) Production calculation. 
BMS 

i. Preparatory work for warp 5.00 

ii. Preparatory work per section 7 x 1.80 «        12.60 

iii. Creeling 

- warping continuously from the same creel bank 

- one cone running : 

3,000 gr x 17.8 « 52,500 m. 

equals to 7,500 warp meters 

equals to 4.17 warps 

- 25% of the cones needs creeling during one warp 

- stopped time per warp 40 x 0.4 + 16.00 

iv. End breaks 

- per section 3 short x 0.25 » 0.75 

7  long    x 0.80 » 5.60 

Total   : 6T35 

- per warp  7  x 6.35 44.45 

v. Actual running time 

- 7 x 1,800 m. •+  140 m./min 90.00 

Total time per warp 

• add 5% miscellaneous and 15% rest 

allowances 

TOTAL BMS : 

vi.  Beaming speed 50 m./min., 1,800 m. 

- beaming preparatory and finish up 

168. 05 

33. 61 

201. 66 

^3.4 hrs 
SSBZSSS 

•vO.6 hrs 

'/0.3 hrs 

4.3 hrs TOTAL TIME WARPING * BEAMING 

vii. Expected production 11 warps per week 48 hrs - 

19,800 m.   8,250 blankets. 

viii. The warping will only be 60-65% occupied on one shift. 

WtRNER JFTIRflATIOf'Ar- 
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18. Weaving : Blankets, 

a) Machinery. 

There are the following looms in blanket production : 

No.   of 
looms 

Make Picks 
min. 

Type of 
loom. 

Reed 
width/cm. 

29 

6 

6 
  

Schönherr 

Snoeck 

Jacquard 

98 

90 

75 

4x4 

4x4 

4x4 

2.00 

2.00 

2.60 

»   1 
The Snoeck looms are suitable for blanket production.  The 

loom has a shuttle and cops large enough for this type of work. 

The Schönherr looms are satisfactory for the purpose.  Shuttle 

and cops size are on the small side but with one loom per weaver 

the job load and quality can be maintained. 

i. The looms are old, they were bought second hand but they 

run with very little mechanical down time. 

ii. There are relatively few spare-parts that must be impor- 
ted from Europe. 

Most of the repairing work can be done in the mill. 

iii. Both Schönherr and Snoeck are amongst the best known 

in heavy non-auto looms, generally well and ruggedly 
built. 

iv. The looms are weaving blankets where the raising covers 

minor faults and irregularities which might be caused by 
the loom. 

v. It   is quite normal  to run  this  type of equipment with 
"break down maintenance only". 

This means  to keep Hie machines going and repair what 
breaks down rather  than do preventive maintenance.   Recon- 
ditioning and preventive maintenance in  this  instance 

V0ERNER '^TIW^WJ 
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would be too expensive. 

vi.  The looms can easily be run for another 5 years, possibly 

stripping a few looms for spares and running the remaining 
looms in three shifts. 

vii. 

viii. 

These looms are almost  fully depreciated. 

New machinery  is expensive and must be run at optimum ef- 
ficiency and with good labour utilisation. 
This needs effective management controls and competent 
floor management. 

It   is more advantageous  to  first establish controls  and 

train  floor management before considering new machinery. 

b)   Present weaving Production. 

The weaving evaluation of B-shift,   16th  to 20th of 
September was studied in  detail   (Schönherr  looms). 

Day Picks 
produced. 

Loom  Ho u r s Idle 
% 

Running 
eff. %. Wkd. Idle Total 

16.9 738,667 190 10 200 5.0 66.1 
17.9 637,424 174 18 192 9.4 62.3 
18.9 657,482 175.5 1  8.5 184 4.6 63.7 
19.9 619,844 163.5 » 12.5 176 7.1 64.5 
20.9 678,693 179 13 192 6.8 64.5 

Total 3332,100   882 62 944 6.6 64.8 

Hrs worked (loom hr -  man hr 1 882 93.4% 
Hra 

Tot 

idle 62 6.6% 
al 944 100.0% 

Running efficiency achieved 64. 8% 
Ove r all efficJ Lency ac :hieved 60. 6% 

vftRNER tfrran/jtcp'Ar, 
MANAREMF NT CONISI IL'ANT^ 



81 

Separate study of  idle time   ; 

Mechanical   fault 
Repairs  in work  shop 
Warp thread cut 
Put  in new warp 

Total   : 

Hra. 
35.0 
20.5 

31.0 

4.0 

% 

3Î76 
22.7 

34.3 

4.4 

90.5 100.0 

Mechanical  down  time was approx.   4%. 
sssss 

c)   Proposed weaving production.- 

i.  Loom stop testing. 

An analysis of  the loom stops was made.     The results were 
converted to stops per 10 M.picks  for the work  load calcula- 
tion. 

Type of 
Break. 

Breaks per 
10 M.picks 

% 

Warp 

Weft 

Mechanical 

6.83 

21.30 

1.61 

23.2 

71.3 

5.5 

Total : 29.74 100.0   1 

~» 

Note : High number of weft breaks (see cops winding). 

vftRNER INTIRffATIGf'AI. 
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il. Time studies. 

Time studies were taken, the following BN values were 

established. They compare well with established interna- 

tional standards. 

BMS. 

Prepare shuttle 0.22 

Repair and break, behind                     0.90 

Change shuttle 0.10 

Strip backs 0.60 

Take off piece, 2 operators                  4.00 

Work method acceptable except shuttle changing. 

There are normally three colors in the loom. The weavers 

only have one spare shuttle and when preparing the shuttle they 
do not always know which color runs out first.  Very often they 

have the wrog color in the shuttle and instead of only a shuttle 
change (0.10 BMS) they also have a preparation (0.22 BMS). 

0.22 BMS is lost per occasion, 46 shuttle changes per hour 

equals to 46 x 0.22 » 10.12 mins. per hour » 17% loss in efficiency 

If weaver misses all changes. 

Need of new shuttles. 

- one extra per color, 2 new shuttles per loom, 

+ 50% extra • 120 new shuttles. 

iii. Weft Supply. 

During the studies, it was observed that the weavers 

too often run out of weft.  Upon investigation it was found that 

the weft was in the yarn store but the supply had simply not been 

delivered.  In most cases the weavers went to the yarn store to 

pick up their own weft. 

fhis was discussed with the Factory Management and they 

have a plan of action to correct this matter. 

MANAGEMENT CCN^UL1AN''S 
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à)   Recommendations. 

- Purchase additional shuttles.  See section c.ii 
above. 

- Organise the work so that a man is responsible for 

the control of the supply of weft from yarn store to looms and 

is paid on incentive of loom output. 

\ 
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19. Nappage : Blankets. ' 

a) Present work method. 

i. Piece transported to the door of the napping room. 

ii. Operators measure the length of the piece on the 

floor, 

iii. Piece put behind menders table. 

iv. Mender pulls the piece over the table, first pull. 

1) Scissor work, cutting 
- trim selvedges, 

- pull out jerk-ins, 

- pull out slough offs, 

- pull out thick slubs, 

- remove bad knots, 

- remove double weft, 

- cut weft loops. 

2) Needle work, mending. 

- mend-in missing warp ends. 

v. Mender turns the piece and pulls it over the table 

for the second time. 

- burl other side of cloth, 

- mend-in ends which were missed in the 

first inspection. 

vftRNERi 
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iv. Average production is 3 pieces per 8 hours, 

b) New work Method. 

The Factory Management has a plan to change the procesi 

in this department, to which we gree. 

The plan was discussed with the Management and quality tests 

were successfully made to eliminate the mending in of single 

warp ends. 

\ In  the new method   t 

i.   Roll  the pieces over an inspection perch which has 
a trumeter and scale attached.    The  length and the 
weight of the piece will then be recorded, 

ii.   Load pieces over a table approx.   2-3 meters wide and 
4-5 meters  long, 

iii.   4 operators   (2 per side) work to burl  and trim the 
piece. 

This method will produce a great saving in  labour. 

20. Finishing i  Blankets, 

a)   Process  flow and machine utilisation. 

Product.    Bcour Dye Hydro 
• 

Suction Dry Tenter Thermo Raise 

Raw Mater. X X X 

Carpet Yarn X X X 

Fam.Blanket X X X X 

Norm.Blanket X X 

HftHNIR 'F'VJWMnOFA', 
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Machine hour required. 

Raw ma ter la 1_    dye ft hydro 
dry 

250 kg/4 hrs 

1,000 kg/8 hrs 

Carpet_¥arn scour 
hydro 
dry 

35 kg/1.5 hrs 
35 kg/0.5 hrs 
35 kg/0.5 hrs 

Fag._Blanket_ scour 
extract 
thermo 
raise 

1 pc/1.5 hrs 
1 pc/0.25  hrs 
1 pc/1.2 hrs 
1 pc/0.5 hrs 

Nornu  Blsnket raise 
tenter 

1 pc/0.5 hrs 
1 pc/0.3 hrs 

Man hours required. 

Raw materla1_ 250 kg € man hours 

Carpet_yarn _ 35 kg 2.5 man hours 

Fam._Blanket_ 1 pc scour 1.5 

extract 0.5 2 m 

thermo 2.4 2 m 

raising 1.0 2 m 

5.4 

Nor% Blanket 1 pc raise 1.0      " 2 m 

tenter 0.6 2 m 

1.6 

Add 5% miscellaneous,   151 H.A.   ft 10t handling  time. 

O 
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b)   Scouring. 

There is one rope scouring machine used for  scouring 
family blankets and carpet yarn. 

rami 1y blanket,  one piece per batch. 

\                                  - «cour with soap 15 mins. 
- 2nd scouring add soap 15 mins. 

;                             - rinse with cold water  until clear        30 mins. 
- handling,   fill and take out sew piece 30 mins. 

Total cycle  i 90 mins. 

1.5 hrs. 
ssssasax 

Capacity in two shifts  «  10.7 pieces.    The Jacquard capacity 
is  10.6 pieces in the same period. 

Carpet yarn. 

Hanks   tied   to for» a rope  are scoured In the rope scouring 
machine. 

The scouring capacity is sufficient  for the present produc- 
tion . 

c)   Suction. 

- speed 7.5 m./min.   - capacity sufficient, 
- family blankets are put through this machine to 

reduce the water content because the hydro extractor 
is too small  for  the purpose. 

MftKNCK »fTOlWWTci'Ar. 
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d) Pyalnf. 

- There is one open  vat for loose   material dyeing. 
- Batch size 250 kg. 

Standard procedure for  dyeing. 

1.     Load in material 

ii. Fill vat with water,   steam to boil 
iii. Pirat scouring 20 min«, 
iv. Empty vat and rinse 

v. Fill vat with water, steam to boil 
vi. Add dyeatuff and chemicals, 

vii. Boil  1.5 hours 
viii. Empty vat 

ix. Fill with water and  steam 

x. Scour second time,   short scourfcgonly 
xi. Rinse 

xii. Empty vat 

xiii. Unload material. 

Cycle time 4  hrs 

Capacity in two shifts  1,000 kg is sufficient 
The second scouring  is  required for quality reasons. 
i.   The blankets are  not  scoured 

ii.   Dyestuffs are used which are not guaranteed for 
color fastness, 

iii.   There have been complaints in the past about 
color bleeding. 

• )   Hydro   axtrarMnffl 

Capacity 1,000 kg in  8 hrs.    The operator  can extract 
tha old batch when the new on« is in the machine. 

^iKNfK PfTSRHAYiejVI 
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f)   Thermofix. 

- There is a thermo-fix machine that originally was 
bought to  set synthetic mixtures. 

- The machine now is used to dry family blankets because 
the   tentering machine  does  not have the width. 

The machine is not suitable  for this work.Speed is  low 
(2.8 m./min.),  the cloth needs three runs and  the heating 
system uses light oil. 

At  the moment,  however,  it  is the only machine that can 
dry  the  family blankets. 

Capacity. 

- drying 2.8 m./min.,  three runs,  speed 0.93 m./min. 
» approx.   50 m./hour   (i.e.   7.7 pieces/shift.    The 
weaving capacity  is 5.3 pieces/shift). 

- The dry run after raising can go with high speed. 

q)   Raising. 

There are two machines i 

- heavy raising machine Mariocrosta, 
- speed 14.8 m./min. 

- both sides of the piece are  raised in the same pass. 
- total time per piece 30 mins 
- maximum production per 8 hrs  is 15 pieces. 

The second machine Tessiltechnica was not   in operation 
during the study - major overhaudling was being made. 

The machine,   anyhow,   is a  lighter type of a raising machine than 
the  first one and is estimated at the maximum production of 10 
pieces per day. 

vftRNERi JHTmHAnOt'41 
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Capacity. 

The capacity of this section is sufficient. 

h) Tenterlng. 

The tenterlng machine is used only to straighten out the nor 
1 blankets and stretch them to the correct width. 

The «peed is 4 m./min.,  240 m./hr.  approx.   1,800 m./i hrs, 
865 blankets/8hr«. 

Capacity. 

The capacity of this machine is lufficient. 

lUtNfK • ICTIRKATIGf ?AL 
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a)  Pre.ent Situation. 

The pre.ent  flow 1. perfectly logical.    There i. one 
«*Jor proceta which can be greatly improved and which mana- 
fw»nt have plan«  to correct.     The cornare of the blanket. 
•re finiahed manually.    Thl. can be done by a .ewing machine. 

b)   Planned proC>ai-fiow. 

W* .ubscri.be to  the u.e of .«wing machine,  for the fini- 
•hing of the corner, of blanket..    Thi. change will re.ult in 
a reduction in  labour.    The proceea   flow would be a. follow.  , 

JMTfWUTIOMAIL 
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#" 

Blanket    Cutting. 

\ 

1 

Ribboninq 

1 machine 

Corner makina 
1 machine 

I napecting 

Corner makina 
1 machine 

Bagging 

Baling 

Weighein 1 
*t*N€fti . tFTTERMATIOf ?AT. 
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Process Flow. 

1. Cut blankets with blade 
2. Fold 

3. Sew label in the corner 

4. Sew ribbon around the blanket 

(family blanket and children's blanket) or at top and 
bottom (normal blanket) 

Cut with scissors cq. 2 cm over the edge 

Push blanket over to corner making 

\ 5. Turn in corners and stitch twice 

6. Fold blanket 8-fold and hand over to inspection 

7. With scissors trim the yarn ends sticking out and 
Inspect the making-up 

6. Put blankets in plastic bag and lay on desk 
9. Lay 25 blankets on the bale cloth, push into the press 

10. Press the bale 

11. Sew bale 

12. Fasten straps 
13. Wheel bale over to the scale 

\ 
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32. Carpet Manufacturing. 

a) Machinery. 

One only tapis à verge type MV, 

Make t M. Van de Niele, 

Width t 4 meterá, 

Speed t 42 picks per minute. 

#tftM€R INIIRfMnOKAf. 
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b)   Présent Production. 

The carpet weaving production of August watt studied in 
detail. 

Item. Shift A. Shift B. Total. 

Hrs wkd. 190.5 170 360.5 
Hrs idle 71.5 38.0 55.5 
Total Hrs 208.0 208.0 416.0 

m2 produced 1,316 1,124 2,440 
m2/hr. wkd 6.91 6.61 6.8 
Top daily prod 68 m2 74 m2 

Calculating from the loom speed 42 PPM and the 500 picks 
per meter the 1001 output is 5.04 m. • 20.2 m2 per hour. 
Over all efficiencies achieved 

Shift A 
Shift B 

34.2% 

37.7% 

Hftntm IHTERH/mOHAI. 
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c)   Carpet Construction, 

Count 
Nm. 

Yarns 
per m. 

Kg / m2. 

4  mm pile 6  mm pile 

Wool warp 

Jute warp 

Cotton warp 

Jute weft 

0.90 

1.80 

6.00 

1.80 

290 

870 

600 

500 

0.994 

0.495 

0.155 

0.288 

1.10'J 

0.495 

0.155 

0.288 

Total 1.932 2.038 

d)   Loom stop tests and time studies. 

4   loom stop tests were taken each of the covering 2 m. 
woven carpet * 1,000 picks. 
Results of loom stop tests   (total  4,000 picks). 

Type of stoppage  I.e. 
1 

3..X       N < ?•       * 
Total 

to 4 % 2 3 4 

Warp breaks 
-   jute 4 3 3 1 11 H     ! 

|        -  wool 3 5 7 7 22 22         ! 

|        -   cotton 11 12 6 8 37 37         i 

Subtotal 18 20 16 16 70 70 

Weft  breaks 2 3 6 3 14 14 

Strip backs 3 3 2 4 12 12         i 
Mechanical 1 1 1 1 4 4 

Grand total 24 27 25 24 100 100 

* 
Cotton breaks is biggest single reason- 

VftRNER iNnwwrtciw 
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i   • 

i. Repair warp breaks 
- wool 
- jute 
cotton 

0.50 
1.00 
2.00 

ii. Repair weft breaks 0.50 

ili. Strip breaks 1.80 

iv. Mechanical 0.20 

Result» of time  studies. 
BMS 

i.  Prepare and change shuttle 1.10 

ii.   Repair cotton break,  warp 2.00 

iii.  Repair jute break, warp l.OO 

iv.   Repair wool  break, warp 0.50 

v.   Strip back   (remove one wire) 1.50 

vi.  Weft break   (weaver catches) 0.50 

Stopped time per  10,000 picks and efficiency. 

UT. Freq.   10,000 Pix.Total   time 

88 44.00 
44 44.00 

148 396.00 

56 28.00 

48 86.40 

16 8.00 

v.  Change shuttle 
- reed width 4.00 m 
- cops  375  gr. picks 
 per cops  164  

vi.  Total stopped time per   10 M.Picks 571.30 

vii.  Time  to produce 10,000  picks 238,10 

viii.  Total cycle  time 809.40 

ix.  Expected efficiency   (7)   ;   (8)   x  100 - 29.4% 

These studies clearly   show that   low efficiences  32.2  and 

37.7%   in August  are   caused by   two major   factors   :   cotton yarn and 

shuttle chancing. 

Cotton yarn. 

The cotton warp causes nearly 50% of the machine stopped 

time. 

VftRNIRi JffTERHATO'/l 
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The price of cotton yarn per one sq.meter of carpet is 

Eth. $  0.726.  The total sq.meter cost is  »13.12.E.J. 

The cotton is only 5.5% of the total cost. 

It is totally unsuitable to use cheap cotton yarn for 

the carpet and bring the efficiency down. 

Even doubling the cotton yarn price would only add E.*.0.72f 

to the total cost but could produce greatly increased square 

meters per hour, which would lower the labour cost. 

Shuttle change. 

The loom was operating with only one shuttle. The 

changing of shuttle is a lengthy one t 

- stop loom 

- take out shuttle 

- open shuttle lid 

- take out waste yarn and foam cloth 

- place foam cloth on shuttle 

- place new bobbin on cloth 

- operate press at the side at the machine to press bobbin 
into location. 

- lead yarn through shuttle eye 

- put shuttle into box 

- start loom. 

The whole procedure takes 1.10 mins.  When two shuttles 

are used the preparatory work becomes inside time (machine running) 
and the stopped time is only 0.15 mins. 

e) Projected productivity. 

Reduction in stopped time, 

- cotton breaks to 25% of the present, 

from 296 mins to 74 mins. 
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- shuttle change 0.15 BMS instead of 1.10 BM8, 

from 64.9 mini to 8.15 mina. 

stopped time/10 m. picks 

time to produce 10 m. picks 

CYCLE TIME 

Expected efficiency 44.11 

BHS 

293.25 

238.10 

531.35 

\ 

Improvement in productivity 52.4% 

f) Recommenda 11on s. 

- Purchase top quality cotton yarn. 

- Use two shuttles. 
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23. Woollen Cloth Making. 

a) Machinery. 

There Is machinery available which can produce woollen 

typ«.  Acrylic cloth as proposed in the marketing section of 

the report can be manufactured on this equipment. 

i. The sectional warping machine is only needed in 

one shift for the blankets, and is suitable for 

this type of work. 

The mechanical defects in the machine which were 

previously mentioned under blanket production must 

be repaired. Quality requirements are higher for 

warps on woollen cloth than on blankets and a defec- 

tive warper causes excess mending and seconds cloth. 

ii. Pirn winder Hacoba with 2 spindles. Different types 

of pirns are available : 

- for automatic change, 
- for manual change, 
- cones for cops. 

WtRNER IHTIRNAriONAL 
MANAGEMENT CONSULTANTS 



loi. 

ili.   10 Lenz  loom« of which   t 
- 4 automatic    4x1   boxes 
- 6 non-automatic 4x1  boxes 
- 140  PPM 

- suitable  for cloth width 140-150 cm., 
- all  looms with dobby. 

There is an adequate supply of  drop wires, shuttles,   beams 
and cloth rolls. 

The following accessories  are missing.    They have been used 
to the blanket  loons  t 

- shafts, 

- heddles, 

- reeds. 

iv.   Inspection perch with  lights available to inspect cloth 
from roll. 

v.   The present mending tables are suitable for burling and 
mending of  the cloth. 

vi.   Finishing machinery available  i 

- rope,  scouring machine, 
- milling, 
- tentering  frame, 
- 2-blade shearing machine, 
- rotary press, 
- Mon forts decatizing machine, 
- rolling stand. 

b)   Expected production. 

Woollen cloth 10 picks per est. 
Loom speed  140 PPM 
Over all  efficiency 751. 

14looo60    x °*75 ' 6'3 m,/hr " 50*4 m'/% hrs 

10 looms  in 2 shafts |;ffig m^H 

wxRNIR imimwiwAr, 
MANAfifiVFNT CONF> JI.TANT; 



102. 

24t Work-«hop. 

The mill needs a good work-shop for the followinq 
reasons : 

- remote location, delivery time for spare-parts is long, narr, 
of the parts have to be made, 

- remote location, no possibilities to have mechani- 
cal work done in town, 

- some of the textile machine makers have gone out of 

business and parts are not available. They have to 
be nie ie. 

a) T"e following machines need replacing. 

i. Lathe P.420, Le Progrès Industriel, Belgium, 

Bought second hand, over 40 years old. 
Condition very poor : 

- guide bed worn out 

- drive spindle out of center 

- all travelling guides and carriage are worn out 
- no spares available 

. - needs constant repairing 

- can probably be used for some rough work 

ii. Milling machine, Parkson, England 

Nade 1930. 

The machine is incomplete, 

- no arbors and cutters, 

- no spares available, 

- maker gone out of business, 

- cannot be used. 
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The spécifications for the new machinery recommended  t 

UNIVERSAL LATHE. 

- distance between centers 3 m. 

- height of center 20-25 cm. 

- automatic gear box 

- removal gap,  size of gap must be specified. 

UNIVERSAL MILLING MACHINE. 

- clamping table size   i width 300-400 mm., 

length  14OO-15O0 mm. 
- built  in driving mechanism for  rotary table with 

power feed,   including universal  dividing head, 
vertical milling head,  etc... 

The price of these machines is approx.   Eth.f 40,000.-  to 
45,000.- each. 

b)  Personnel. 

The mill requires very capable mechanics.    The chief 

of the work-shop is the only man reputed to be well qualified. 

It is essential  that the mill have two additional well quali- 

fied mechanics.     The valuable new work-shop equipment recom- 

mended should only be used by good mechanics.    The major over- 

hauling of the cards and spinning frames  should be done by good 

mechanics. As each year passes the need   for well qualified mecha- 
nics Increases. 

We strongly recommend that two well qualified mecha- 

nics be hired to replace the less capable men in this depart- 
ment. 
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t 25.  Supervisory Training. 

a)   Present  capacities^ 

The training of the floor management is the top priority 
in the mill training programme. 

Most of the  supervisors have good mechanical and technical 
background but they lack the training  and tradition of super- 
vision.    They are not fully aware of  their duties and respon- 

\ sibilities. 

1 

They have a problem in  identifying themselves.    They do not 
clearly feel themselves as  part of the management.    Neither are 
they accepted as  fellow workers by the operators.    They are 
acting as middlemen who pass on  the orders  from top management 
but do not initiate orders  and indeed do not like to issue or- 

ders. 

b)   Recommendations. 

i.   Establish their levels of authority, 
ii.   Grade them and establish the caracteristics of each 

grade, 
Grade A,  General Foremen, 
Grade B,   Foremen, 
Grade C,   Assistant Foremen, 
Grade D,   Shift Leaders, 

iii.   Write a  job specification for  all supervisory staff. 
It is proposed that  the  following procedure to followed  t 
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The Assistant Factory Manager will be made responsible 

for writing up the programme, 

He first will discuss with the Factory Manaqer and write 

up the specifications for each job as to what the manage- 

ment expects each Supervisor to do. 

He then will interview each Supervisor separately telling 

them the purpose of the exercise which is to establish the 

status of the Supervisors and to prepare them proper job 
specifications. 

He will not show the Supervisor the joo description made 

together with the Factory Manager but will try to get the 

Supervisor's own idea of what he is supposed to do. 

After interviewing all Supervisors, he will summarise the 

information and present it to the Factory Manager. 

They will then combine the information and prepare all 
job descriptions. 

The job description will then be reviewed by the General 
Manager. 

iv. The job description must include the maintaining of the 

production and quality standards. 

v. The Assistant Factory Manager, under the direction of 

the Factory Manager should hold a meeting of the Super- 

visors at which he explains the concept of industrial 

engineering methods and the function of the technical 
controls. 

vi. The Factory Manager should explain the concept of budge- 
tary controls. 
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c ) Illustration_of leve¿s_of authority._ 

i. Authorities. 

The functions a supervisor may be expected to perform 

without consulting his superior are these J 

- maintaining equipment, 

- assigning work, 

- requisitioning routine supplies, 

- imposing limited disciplinary actions for violation 

of company rules (excl. warning and suspension notes, 

discharges), 

- temporarily transferring employees within his own 

jurisdiction where no promotions or demotions are 

involved, 

- inspecting and passing on the quality of work done in 

his own unit, 

- granting time off to employees with the responsibility 

to check the clocking out.  Short absence of up to 

one day, 

- disposing of routine grievances, 

- minor changes in established production or work methods, 

- taking emergency actions in the absence of a superior 

ii. Authorities with report to superior prior to action. 

The reason for such reports are usually that the action 

will have some effect on the work or the workinq force in 

other departments or on the company's planning. 

The following list shows these functions : 

requisitioning of additional labour, 

regulating working hours in the event of excess or 

shortage of work, 
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- signing and handing out warning and suspension notes 
in agreement with superior, 

- requisitioning or ordering special tools or equipment. 

iAi«   Responsibility for recommendations. 

Floor management should make recommendations on the 
following: 

- Promoting,  demoting and transferring personnel, 
- Discharges, 
- Applicants for employment, 

- Major changes in production methods or machinery, 
- Changes  in company policies. 

d)   Illustration of    Job Desclptions. 

#fcftN€Ri ,IPTHlHXnCf!A!. 
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Wß Job Description. 

Position    : Weaving Supervisor. 

Responsible to     t Production Manager 

Responsible for  t Weaving shed staff. 

Responsibilities   t 

1. Supervise  loom fixers  and weavers, 

2. Ensure that optimum efficiency is maintained and costs are 

\ kept to a minimum.  Maintain productivity standards. 

\ 3*     I»«ue priority when different jobs are  to be done at the 
; same  time, 

4. Ensure that  looms are well maintained, 

5. Issue the  loom cards,   check that   they are properly  filled 
in   (spot checks to be  made) , 

6. Order spare-parts well   in advance.    Keep stock. 
7. Handle defective loom reports. 

8. Maintain high  standard of quality. 

9. Check with weaving preparation foreman that warps are 
coming through. 

10. Check with  the weft man  that weft  is available. 
11. Keep the place  clean and  tidy. 

12. Report any warps that are going  to be delayed in weaving. 
13. Training operators on  the job. 

14. Dealing with operators  that are persistently below 
department  standards, 

15. Discipline  in   the department. 

16. Responsible  for security within  the department. 

17. Authority  to grant special short  term leave of absence. 

18. Dealing with employee problems     x   queries,   complaints, 
requests for transfers. 
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19. Responsible for maintaining work identification through 

the department. 

20. Participation in selection of personnel required. 

21. Signs in agreement with superior warning and suspension notes 

with copies to personnel department and trades union. 

22. Responsible for any other duties as delegated 

by superior. 
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Job Description. 

Position t 

Responsible to i 

Responsible for t 

Responsibilities : 

Weftman Chargehand 

Production Manager 

Pirn winders 

Weft yarn man 

Pirn stripper. 

110. 

\ 1. 

2. 
Keep all looms supplied with correct weft. 

See that weft is wound in advance for the night shift 
during the 8 hour working day, 

Oversee the pirn winders, yarn man and the pirn stripper, 
Get weft order slips from the warp man. 

Order weft according to the instructions. 

Organise the work for the w*f«- winn«*-. *.„ 1 tne wert winders to ensure maximum 
efficiency. 

See that the packages are large enough. 

Give work to the weft winder, so that yarn, cannot be mixed. 
Keep weaker yarns on slower spindles. 

Report to production manager if expected production cannot 
be achieved. 

Discipline in the department. 

See that place is kept clean and tidy. 

13. Responsible for any other duties as delegated 
by supervisor. 

3. 

4. 

5. 

6. 

7. 

S. 

9. 

10. 

11. 

12. 
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J» 26.  Organisation Structure. 

a) Present Organisation. 

The present organisation is shown on the following chart 

b) Proposed organisation. 

The proposed organisation changes have been discussed 

with management.  The changes relate to the Preparatory Department. 

At present, the Spinning General Foreman is required to supervise 

over 180 persons many of whom are hand-work such as sorting and who 

require considerable attention.  It is proposed to separate the 
Preparation from the Carding and Spinning. 

> The Raw Material Store can at that time be placed 

under the jurisdiction of the Head of the Preparation Department. 

The Nappage Department is recommended to be moved 

from the Finishing General Foreman to the Weaving General Foreman. 

This organisational structure change does not conform to classic 

guide-lines, wherein the party who is responsible for manufactu- 

ring the goods should not be responsible for inspection.  In this 

instance, however,  the problem of reporting defectively woven 

goods warrants the necessity of lacinq the inspection under the 

Weavinq General Foreman so that the reportinq need not be attri- 
butable to specific inspectors. 

The Standards Department must now be included in 
the orqanisation structure. 

Followinq is the chart illustrating the structure 
of the proposed orqanisation. 
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PROPOSED ORGANISATION. 

113. 
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IV. STANDARDS  DEPARTMENT. 

A great amount of time was  spent  in giving the 

Assistant Factory Manager instructions and explanations  regar- 

ding the operations of the mill.    All  of the calculations which 

were made in  the manufacturing analysis were done with the 

Assistant Factory Manager in attendance.     The purpose was  to 

provide him with as much working knowledge and experience as 

was possible  to give during the analysis period.     He was enthu- 

siastic and responded admirably. 

We decided that among the many areas where improve- 

ments could be made,   the one which would provide the greatest 

benefit to Debre Berhan Wool Factory was the installation of a 

Standards Department.    Consequently,   a large proportion of our 

time was spent in getting such a project underway and providing 

illustrations to the Management as to how a Standards Department 

functions. 

Following is an outline of the functions of the 

Standards Department in the form which can be employed as 

a work programme. 
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1. Function. 

The function of the standard! department is  to advise 
management of  the operating condition of  the mill vis-i-vis 
established  standards.    Consequently,  management are better 
able to exert control over the operations  and to implement 
improvements. 

2. Establishment of standards. 

- The Standards Department develops proposed standards 
via tests and observations, 

- During  this development stage  the Standards Department 
personnel work closely with the mill  supervision. 

- The proposed standards and test data are  reviewed by 
management and ultimately standards  are established. 

3. Routine testing and    reporting. 

The Standards Department conducts numerous tests and 
compile reports on a scheduled basis.     The reports are sub- 
mitted to management. 

4. Areas which are standardised. 

The Standards Department can ultimately be developed to 
cover many controllable items in manufacturing  t 

processing, 
raw material, 
waste, 

quality, 
maintenance, 
labour unit cost, 
productivity 
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We have strongly recommended that Debré Berhan Wool Fac- 
tory establish a Standards Department and mamigement have al- 
ready proceeded to do to. 

The Assistant Factory Manager has been  given  instruction  on 
the functions  and operations of a Standards  Department.     He has 
participated  in the analysis of  the manufacturing division and 
is  familiar to some degree with  the setting  up of a Standards 
Department.     Initially it will be his  task  to organise  the 
Standards Department and to get  it functioning. 

We recommend that after the department  has established pro- 
cessing and waste standards and  routine testing,   that he be 
sent to the united Kingdom to be trained in work  study.     He 
will then be  in a position  to train one of  the men in the 
Standards Department to conduct  this  important work. 

5.  Staffing. 

The department should initially employ a Standards Officer 

and a tester. 

Following is a job description for the Standards Officer. 
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%• JOB SPECIFICATIONS. 

Standards Officer in charge of  the Department and responsible 

to the Factory Manager. 

Duties   :   i.   Responsible for carrying out the standard labour 

hour and standard labour cost control. 

Responsibilities  : 

- every pay-roll obtain the wages paid and hours 

\                                                                  worked  from the pay-roll officer, 

- obtain the production figures  from departmental 

' production sheets, 

- calculate the cost  per unit, 

- distribute the information, 
- in case of any irregularities  find out the pos- 

sible reasons and  report them in connection with 

the control  data. 

ii.   Responsible  for carrying out  the departmental 

efficiency and idle time control. 

- every period get  the departmental production sta- 

tistics and calculate the percent of idle  time 

and record the reasons. 

- get the regular hours worked and the overtime 

worked from the  labour officer, 

- calculate departmental efficiency, 

- distribute the information, 

- in case of any irregularities  find out the pos- 

sible reasons and  report them in connection with 

the control data. 
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ili. Re »pong lb le for carrying out departmental 
processing control program and overseeing 
that the tester performs his duties properly. 

- keep graphs and charts  to control  the  frequen- 
cies of  the  testing  program; 

- make sure tests are carried out and the  results 
calculated and recorded, 

- in carrying out   the processing control program be 

in close co-operation with  the  supervisory staff 
to ensure the optimum  flow of  information  through 
various stages of manufacturing, 

- make quarterly summaries  showing  the development 
of processing conditions  in  the  various depart- 
ments. 

iv.   Responsible for checking operators work-loads 
and renewing production standards as required. 

(This work  is to commence after the Standards 
Officer has been given basic work study training). 

- when observations and processing tests indicate 
that there has been a  change  in  the process,   the 
Standards Officer will   : 

a. report the condition to the 
Factory Manager, 

b. take necessary  frequency and 
time  studies, 

c. prepare calculations, 
d. present the results to the 

Factory Manager. 
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v.  Follow up the performance and premium earning» 

of the Operator«. 

- every pay-roll period check the performances 
and premiums earned by the operators, 

- in case of continuous below-standard perfor- 
mances, study the reasons and give recommen- 
dations to the Factory Manager, 

- check if the below-standard operators are using 
right methods, 

iv.  Own initiative. 

- make recommendations to Factory Manager as 
how to improve conditions in the various de- 
partments. 
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6.  Efficiency Control. 

a- TfrMnolcgy,.,, 

The following terminology Is  used t 

i«   theoretical  production,   calculated directly fro« speed 

Example  t Schönherr  loom. 
60 x 98 «  5,180 Pix per hour. 

ii.  overall efficiency. 
actual production     ynn 
theoretical  prod.  * iUU 

Example  t Schönherr production 
33,500 picka per shift, 

overall efficiency 

i «'I;i8 » io° \nmii 

111.   total machina hours, 

The hours the machine was available for production  t 
normally always 8 hours per shift. 

iv.  Machine hours  "Idle". 

The hours the machine was stopped for the following 
reasons  t 

- mechanical break down, 
- change-over 
- lack of material 
- lack of bobbins  (spools,  etc..) 
"no.        of operators, 
- power failure 

f* - stc... 
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v. Machine hour» worked. 

Total machine hours (ili) lest machine hours "idle" 

vi. Running efficiency. 

Actual Production r_P__—,  
theoretical prod, per hr.  machine hra worked. 

b> CliCMllU9M- 

In each procesa section of the text of this report 

there are illustrations, where applicable, of the effi- 

ciency calculations. 

The Standards Department should calculate every quality 

for each process in the same manner as has been illustrated. 

Summary reports for each period should be drawn up and sub- 

mitted to management. The standards must be established 

via approval by management. 
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7.  Processing controll. 

The purpose of  the processing controls Is to guarantee 
optimum running conditions by carrying out a  routine testing 

programme  in the mill. 

In carrying out  these duties the standards Department 
•hould work very closely with  the Foremen and Mechanics 
and lend them all possible assistance in keeping the quality 
of the product and process under control. 

The initial  Processing Controls should include  i 

- percentage of waste in blending 
- percentage of re-cycled waste  in carding, 
- end-break testing  in »pinning, 
- end-break testing  in cops-winding, 
- idle spindle test   in spinning, 
- loom stops in weaving-blankets, 
- loom stops in carpet weaving. 

Each of these tests has been  illustrated in the text 
of this  report.     These tests should be  initially established 
on a weekly basis. 
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I, Wasf Report. 

The Standards Department should issue a Waste Report 

every period. The records should be reviewed with manage« 

went every six months and new standards established. 

Following is an illustration of the Waite Report. 

N 
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Fly 

Condenser 

Cop making 

Suction 
waste 

Floor 
waste 

Fly yarn      hon-returr 
returnabl 

Lot run out returnable 
Yarn returnabli 

Sub-total 

WEIGHT PRODUCTION 

lon-returnjes tima ted 
•e-circu- 
ated to 

:ard proc. 
Immediate- 

ly 

returnabl 
ion-returr 

re-circu- 
lated 

TOTAL r 

es tima tec 

included 

% Waste on blend 

Actual 

0.5 

0.5 

with copa 

0.5 

yarn 

>J0fcRNER IMTÜRNÄüOMAi. 
MANAGEMENT CONSULTANTS 

Standard 

1.0 
1.0 
0.5 
1.0 
9.0 

2.0 

0.5 

20.0 

0.5 

3.2 

2.7 

14.9 
6.5 

21.4 

20.0 

41.4 



DEBRE   BERHAN 
WOOL   FACTORY WASTE  REPORT  -   WEAVING   ft  FINISHING 

WLRNER 

INTERNATIONAL 

Input weight to weaving - 

PERIOD   : 

Process 
Type 

Waste 

tetumabl 
or 

ion- 
return. 

! 

Weight »roductioi 

%    Waste 

On input to 
weaving 

On blend input 
to spin. 

Stand. Actual 

Weaving Yarn 
Sweeps 

return, 
non-ret. 

9.7 
1.13 

8.6 
1.0 

Raising Suction non-ret. 8.3 7.4 

Last Blanket Return. 3.36 3.0 
touch cutting 

- Sub-total Returnable 13.06 11.6 

Non-return. 9.43 8.4 

- Grand total Returnable ¿QiP. 

Spinning      Non- 
ana                returnable 

26.5 

14.9 
weaving 

41.4 

Catposition of blends. Weight. % Blend. 

New Raw Material 

Returned Waste 

Oil -   1.5% 

% Yield on blend  input t 

% Yield on new raw material t 

REMARKS. 

VÍfe RNERIHTIRHÄFIOKAI. 
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* 

9.Standard Labour Hour» and Labour Cost. 

A complete record of the standard number of persona 

required to produce the standard production must be drawn 

up by the Standards Department. 

The following forms should be used for this purpose. 

The Standards Department must calculate the labour require« 

ment and obtain approval from management before the stan- 

dards are established. 

9 

wERNIR INTÍRNATÍOHAI 
MANASCMCNT CONSULTANTS 



Debre Berhan 

(tool Factory STANDARD LABOUR COMPLEMENT. 

 1 2 7 ._ 

Werner 
International 

Department t  - 

Code Job Classification, 

Total 

Direct  t 

Indirect  t 

»'"»•»» ••* •**• ».*»«•*« 

Day 

Only. 

Shifts. 

II III 

.1. 

.., 

REMARKS   i 

TOTAL 

WtRNER INTIRNATIONAI 
MANAGCMENT CONSULTANTS 
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I  .   O 

Debre Berhan 
Wool Factory 

STANDARD  LABOUR HOURS. 
Werner 

Internationa: 

WtRNER irmRK/crtoHAL 
MANAGFWENT CONSUl'AN'l 
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9 

>0. The Labour Cost per Unit of Production. 

Prom the labour complement the labour coat per depart- 

ment muet be calculated. Since the labour complement la 

baaed on the standard of production estábilshed for each 

department, the standard cost per unit of production can 

readily be determined. These calculations must be given 

to the Costing Department for the establishment of the 
Standard Costing. 

The actual labour cost vis-a-vis the actual production 

must be calculated each period in order to determine the 

actual labour coat per unit of production. This figure 

must be compared to the standard, these comparisons must 

be reported to management each period. 

Following is an illustration of a comparison report. 

^r*r!PPcRl JNTERNATIOHAL 
MANASCMENT CONSULTANTS 



DEBRE BERHAN 

WOOL FACTORY 
LABOR COST AND PRODUCTION PER LABOUR HOUR 

» 

WERNER 

INTERNATIONAL 

Department : 

Section   : 

Period 

No. 

i\ 

Period 

from 

to 

Prod. 

Unit 

Units 
Prod. 

Labor 

coat 

Eth. fi. 

Total 

oper. 

hours 

Std.Labor coat and prod. 

Cents 

per 

Unit 

Units 

per 

Op.hr. 

Cents 

per 

•2EL.J1L 

ACTUAL  RESULTS. 

^tRNER.NTtl.NATOHAL 
MANAGEMENT CONSULTANTS 
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IX. Liaison with Costing Department. 

The Standards Department must inform the Coating Depart' 
ment of every change in standards so that accurate costings 
can be calculated.    This applies to the following i 

- Production I Efficiency Standards, 
- Waste percentage Standards, 
- Labour Cost Standards 

MffcltNERi ,INTIWWtnOHA(L 
MANAGEMENT CONSULTANTS 
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12.Production target« for the Mill. 

a) Base for the Standard Production Target. 

The carding production is the bottle-neck that determines 

the spinning and blanket production. 

The overall efficiency of the carding 1st to 12 Aug. 

was 57.7% (August was selected, because it was the best in 

1974). Based on Werner calculations, the standard was set 

to 711 overall  efficiency to be achieved after the recondi- 

tioning of cards.  In the meeting on Sept. 16 it was decided 

that the first target would be 10% below this figure, and 

after reconditioning is completed it would go to 71%. 

CARDING STANDARD PRODUCTION - BLANKET YARNS. 

Card 
No. 

100% out 
put kg 

per m/c hr 

1 

2 

3 

TOTAL 

71% out- 90% of 
put kg     the 71% 
a: m/c hi output 

80.6 

84.7 

67.2 

232.5 

cg/m/c hi 

57.2 

60.1 

47.7 

165.0 

Product, 
eg per 144 
tg hr work 

51.5 

54.1 

42.9 

148.5 

7,416 
7,790 

6,178 

21,384 

The first target represents 63.9% overall  efficiency which 

is 10.7% improvement on the 1st to 12th August 1974. 

WERNER IHTIRNAnOMAI. 
MANAGEMENT CONSULTANTS 
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r. 

b)  Production Balance for the first standard production 
Target. 

Baali  t  - carding capacity of 21,384 kg/week 
- recycling spinning-carding 201 

- new material required from blending 

0.80 x 21,384 kg » 17,107 kg 

- waste before carding output 

shaker t under mach. l.Ot 

t suction l.Ot 

« fly 0.5% 

card  i under card 10.0% 

t stripping i Peralta   2.0% 

t fly 0.5% 

TOTAL « 15.0% 

Blending t input 20,126 kg per week (15% waste) 

Bland as follows     26.5% returned waste 

1.5% oil 

72.0% new stock 

New stock needed 0.72 x 20,126 - 14,491 kg/week. 

Pulling t 70% of the raw material going into blends is 

pulled. 

Input to pulling 0.70 x 14,491- 10,144 kg/week 

Carding i carding capacity 21,384 kg/week. 

Spinning t  recycling 20% production 

0.8O x 21,384 - 17,107 kg/week 

less 6.4% waste 1,288 kg Prod. 15,835 kg/week 

yarn for cops making. 

VftftNERi JWraNATIONAJ 
MANAGEMENT CONSULTANTS 
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Cops making i waving wtiti  i 

Waste  from copa making 2.7% 
Weaving  (yarn 8.61,   sweeps 1.0%) 10.13%   (of input 

weaving) 
Varn from cops making 15,392 kg 
Yarn used for blankets 13,636 kg 

Waste  1,656.12  kg. 

Yarn weight per blanket i 10Í6 x 179 x 52 m  2 gM . 

15x25 

Mo. of blankets per week t 13,636   . _.a      y.lu * l£Hm 

143 per dey. 

fflRNtfti JHTtKNAKONAf. 
MANASEMEMT CONSULTANTS 
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Weaving requirement«  i Pick» per blanket 2,390 

M.Pix per week required 5,058 x  2.390 » 12,089 

Weaving capacity  t  Schönherr 29  x 96 x 5,880 - 16,370 M.Pix 
Snoeck 6   x  96  x 5,400 «     3,110  " 
Jacquard      6   x 96  x 4,5O0 »     2,592   " 

Total   ! 22,072 M.Pix 

The weaving has  to run at 54.8%  overall   efficiency if all 
loom« are used. 

22 Schönherr in operation 22 x 96 x 5,880 • 12,419 M.Pix 
Snoeck 6  x 96  x  5,400 «     3,110 M.Pix 
Jacquard 6 x 96  x 4,500 »     2,592 M.Pix 
Total   t 34 /v 68 weavers >  18,121 M.Pix 

With 22 Schönherr looms,   overall efficiency   required  is  66.71. 

Copa winding  :   production divided in proportion to loom 
picks, 

big copa   Snoeck - 3,110 Pix -  17.2% 
small cops Sen.4 Jac   15,011 Pix - 82.8% 

Yarn to cops winding  15,835 kg -    2,724 kg big copa 

-  13,111 kg small cops 

Small cops  2,186 kg per day/2 shifts    94%  eff.  on  22 spdis. 
Big cops 454 kg per day/2 shifts    73% eff.  on    7  spdls. 

Twisting   (cotton 2 ply)  yarn Ne.   2/21  - Nm 2/35 

speed 12.3 m./min. 
Production at 89% eff.   12.3 x 60 x g.   x 0.89  ,,       .     „ 

 mln.  x  !?.8 m. 37 gr/sp/hr. 
•7.1 kg/mach.hr. 

Expected production per week 1,022 kg 

Warping t Expected production 11 warps/48 hrs 
Required production 7 warps/48 hrs 
with  full cones the department is 64% occupied. 

WERNER iHTimwiofw. 
MANAGEMENT CONSULTANTS 
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Man hours per product/finishing, 

Unit Basic Total hours 

Raw material 

Carpet yarn 

Fam. blanket 

Norm.blanket 

250 kg 

35 kg 

1 pc 

1 pc 

6.00 

2.50 

5.40 

1.60 

7.80 

3.25 

7.00 

2.10 

\ Example  t 

Actual prod, 
raising 1 dyeing 
week XY. 

Production Man hours 
required 

Raw material 5,000 kg 20 x 7.8 = 156 

Carpet yarn 200 kg 5.7 x 3.25 « 18.5 

Fam. Blanket 30 pes 30 x 7 = 210 

Norm. Blanket 150 pes 150 x 2.1 = 315 

Total std. man hours 699.5 

The Department has 20 operators. 
Actual man hours 20 x 48 « 960 man hours 
Dept.  efficiency 699.5/960 x 100 » 72.8% 

VÍfcHNf R INTERNATIONA!. 
MANAGEMENT CONSULTANTS 






