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ABSTRACT

Most of the Chemical Products Manufacturi~g Plants in Bangladesh

are loosing concerns due to competitions they are facing from the

similar private sector enterprises.

the main reasons for such failure

It is believed that one of

is the absence of proper

utilization of resources and manpower.

A study was conducted in Kohinoor Chemical Company (Bangladesh)

Limited, an old organization of Bangladesh Chemical Industries

Cor p0 rat ion. The pro dU"ct ion 1 i n e s, man power and pro d u c t ion

methods were set long before. It was not possible for the"

management to apply latest possible tools and techniques to

determine manpower requirement and working methods. Standards of

production were not set properly. Over the years different work

procedures came int0 practice.

The main objective of this research was to carry out an Ergonomic

Analysis fdr the cosmetic and soap processing plants of KCCL and

deter"mine the manpower requirement to improve productivity. In

conducting this study the basic principles of (a) Production

"Method Study, (b) Work/Activity Sampling Technique, (c) Time and

Motion Study and (d) Ergonomics Methodology were utilized.

xv



From the Production. Method study and Ergonomic analysis, various

improved/modified prbduction methcids and layout and applications

of ergonomics on the des ign ,9f exis ting work places, han'dling

loads, hand tools and devices, work ing env ironmen t and mot ion

economy were suggested. From Work Sampling and Time study

technique the required manpower requirement was determined. It

was found that. about 3~% and 48% excess manpower were being used

in cosmetic and soap processing plants. respectively. It was also

found that about 41% and 44% less pr~duction were bei~g produced

in cosmetic and soap ~rocessingplants respectively.

It '.•as suggested that the application of the present

investigation will contribute in improving in productivity. and

profitability of this enterprise.

xvi
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Chapter. I

I ~ T ROD U C T I 0

, '

I'

.1.1 BACKGROUND

It has taken 0 long time for industries to fully recognise -+ I "
.11 ,,'. '.: "'~.:.;_I\i:.IW

the extent of interdependence between working conditions and ' ",

productivity. The fin,t move in this direction began when

management started to realise the ultimate effect of

occupotional accidents and diseases.

Working condition and improper way of handling jobs have

great effect on productivily. Heseorch sludies have shown

that human bodies are very productive under optimal working

condition. The effects of health and safety on productivity

,can not be properly discussed wit'hout the concept of

ergonomics. The, Iast of eq(onomi cs is to develop the most

comfortable conditions for the worker as regards to

workplace find pos,turc, lighting, climate, noise, vibration,

humidity, etc. to reduce the physical work load.

There are many Chemical Products manufacturing plants in

Bangladesh under public and private sector. These industries

playa great role in industrial sector of the country. BCIC

is the largest Chemical Corporation in Bangladesh under

public sector. There are about 23 (twenty three) Chemical

I

...-:~:'.
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Products Manufacturing Enterprises under BCrC. Some of them

are profitable while oth~rs are loosing concerns. KCCL is

one of them, which are enlist.ed as loosing concern

enterprise. The authority has bee.n concerned with the

product.ivity of this plant. Therefore it was decided to

conduct an ergonomic analysis of the plant with the aim to

increase its product.ivity and thus to help KCCI, to go one

step forward towards a profitable organization.

KCCL produces different. kinds o'r soap, detergents,

cosmetics, etc. The pI'oducts of cosmetic section are: Tibet

snow, Tibet. Toot.h Paste, lJ-5 Tooth Post'e, 1J-5 Gel Tooth

Paste, Tibet Shaving Cream, Honey Dew Shaving Cream, Tibet

Pomade Cream, Tibet Powder, Various types Hair Oil, Tibet

Chandan Atar, Tibet Perfume, etc. The .products of Soap

Sect.ion are: Tibet Blue Bar, Tibet. 570 Washing, Tibet Ball,

Tibet Bar,' Tibet Toilet Soap, !.emon Dew, Tibet Flora, Ti'bet

Glycerine Soap etc.

To conduct the study smoothly, is a befitting manner the

entire cosmetic manfuacturing process was divided initially

into two major groups and then one of those groups was sub-

divided into two 'sub-groups. Snow, Tooth Paste and Shaving

Cream which are being marketed in tube are in one group and

Snow, Cream (Pomade) which are being marketed in bottle are

in another Ilroup. The base manufacturing process of these

item~ .are same. Only mixing, filling and sealing procedures

•
are different. The other group is powder section. Here the

2



manufacturing process as well as mixing, filling, seal,ing

and packing procedures are different from the other two
groups.

Among other products soap is a main item of this factory.

The Soap Processing unit is divided into three plants for

the current study purpose which are as follows:

i)

i i)

iii)

Plant Pl/P2 for blue bar soap production

Plant P3 for toiIet, soap production
Plant P4 for. 570, washing soap production.

The study was confined only in the above Pl/P2, P3 line of

Mazzoni plant and P4 line of soap processing uni t. Soap is

manuf'act ured in fu 11 boi I ed .pro ced ure in KCC I.. Ou t 0 f

several types of soap 570 and blue bar are marketed as

loundry soap and Tibet, Sandalinn, Glycerine are marketed as

toilet soap. Glycerine soap is manufactured in'different

sheds in different procedures. After mixing melting tallow,

salt, coconut oil and other' ingredients al'e pumped in

saponification cattle. This is knwon HS soap boiling unit.

Neat soap is pressurised after washing, resting and removal

of glycerine. Neat soap is fed to soap processing plant as

per requirement of production. The finished product is

produced in this plant. Manufacturing nnd packing of soap is

done'in the soap processing plant in semi automatic manner.

3



This study waR under taken to ergonomically analyse the work

methods and working condi.tions and hence to determine. the

manpower requfrement 'for the present production level of

cosmetic and" soap manufacturing plants to improve its

productivity.

1.2 OBJECTIVES OF TUE STUDY

r

The main ob.iective~ of the Rtu'dy were:

a). To study the present work method and working conditions
and to suggest a better method of work by applying
ergo~omics and method st~dy.

b) To apply Time and Motion Study and Activity Sampling in
determining standard time of each job and manpow~r
respectively.

c) To calculate manpower requirement on the basis of Time
Study through production line balancing.

d) To determine expected output by existing manpower
through Time Study method.

e) To suggest some applicationR of ergonomics in cosmetic
and \soap' processing plants in KeeL considering human
ahilitics, charact.eriRticR, expectations, motivation
and behaviours in the design of the things workers use
in their work places.



\

Ch.apt er :I: I

LITERATURE SURVEY

2. 1 . WORK STUDY

Work Study is a generic term for those techniques

particularly method study and work measurement, which are

used in the examination of human work in all its contexts,

and which lead systematically to the investigation of all

.the factors which affect the efficiency nnd economy of the

situation being re~iewed ib order to effect improvement (5).

Work study therefore has a direct relationship with

productivity. It is most frequently used to increase the

amount produced from n given quuntity of resources with
.li.tfle.or no further capital. investment.

Work study was widely known for yeurs 00. "time and mot.ion

study", but with the development of the techni.que and its

npp.licnt.ion to" very wide r'un/(eof nctivitieo it w"s felt.

by marlY people thot the older title was both too narrow and
inoufficient~y descriptive,

There are ei/(ht steps in performing a complete work study.

5



1. SelecL Lhe Job or process Lo be studied,

2. Record every things from direct observations.

3. Examine the recorded facts criLically.

4. Develop the most economic method.

5. Measure the quantity of work involved in the method
selected.

6. Define the new method and the related time.

7. Install the new method as agreed standard practice with
the time allowed.

8. Maintaia the new standard practice by proper control
procedures.

Steps I, 2 and 3 occllr in every study, where the technique

being used is method study or work measurement. Step 4 is "a

part" of method study practice,' whi.le st.ep 5 calls for the
use of work measurement.

Work study consist.s of two complementary techniques - Method

"Study snrl Work Measurement. The relationship 0"" method study
and work measurement are shown in figure-Z.l.

6



Work study

Figure-2.1

METHOD STUDY.

To .,Simplify th~ job
and

d~v~lop mor~ ~cono-
mical m~thods of

doing it

WORK
MEASUREMENT.

To
.d~t~rmin~

how long it ehould
tak~ t.o
carry out.

a direct means of raising productivity.

The relationship of method study to work
measurement.

7



2.1.1 Human Factors Application in Work Study:

Good relatiQns with the persons concerned must be

established before work study is applied. Work study is not

a substitute for good management and never can be. It is one

of the "tools" in the manager's tool kit. By itself it will

not make bad industrial relationshipgood,although,if wisely

applied, it may often improve them. This has been the common

experience of ILO management development and consultancy

missions everywhere.

If work study is to contribute seriously to the improvement

of productivity, relations between the management and the

workers must be reasonably good before any attempt is made

to introduce it, and the workers must have confidence in the

sincerity of thi management towards them; otherwise they

will regard it as another trick to try to get mor,e work out

of them without any benefits for themselves (1).

2.2 METHOD STUDY

Method study is the systematic recording and critical

examination of existing and proposed ways of doing work, as

a means of developing and applying easier and more effective

methods and reducing costs (5).

The objectives of applying method study in KCCL ware: (3)

8
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to improve process and procedures in Snow (tube), Snow
(bottle), Powder section and Soap Processing Plant.

to improve workplace layout in Snow, Powder. and Soap
production .. ....
to recommend better methods by reducing unnecessary fatigue
and economy in human effort.

to improve the use of materials, machines and manpower.

to develop better physical environment,

to asce'rtain as accurately as possible time allowances
necessary for doing the job.

The manufacturing process of cosmetic and soap is a

systematic, step by step process. Naturally the scope of

implementation of de~eloped and effective modifications are

limited. In this study some modifications concerning

manufacturing process and material handling have been

suggested. These recommendations are expected to improve

material/product handling, working condition and above all

to ~mprove productivity.

Details of these present and proposed modified layout and

methods are given in ~hapter-4.

2.3 WORK MEASUREMENT

Work Measurement is the application of techniques designed

to establish the time for. a qualified worker to carryout a

specified job at a defined level of performance (5).

9
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Work Measurement, as the name suggests, provides the

management with means of measuring' the time taken in the

performance of an operation or series of operntions in such

a way that in~ffective time is shown up and can be seperated

from effective time. It can also be used to set standard

time for carrying out the work. Work 'measurement is more

likely to show up the management itself and the behaviour of

the workers (1).

The' purposes of work measurement 'are to reveal the nature

and extent of ineffective time, from whatever cause, so that

action can be taken to eliminate it; find then to set

standards of performance of such a kind that t.hey will be

attainable only if all avoidable ineffective time is

eliminated and the work is performed by the best available

method and by personnel suit.able in t.raining and abiliti to

their. tasks.

The techniques of work measurement:

The following are the principal techniques by which work

measurement is carried out: (2)

." '-

i)

ii)

iii)

iv)

Work/Activity Sampling, .

Stop-Watch Time Study

Predetermined Time Standard (P~S)

Standard Data .

10



The st'eps and the techniques which are necessary for the

systematic carrying out of work measurement are shown

diagramatically in figure-2.3

, ,
i, '.\

, '

"

-c-
,,":'1.,,Select, record, examine and inoo.au:e

quantity of work performed using

"
,

"

,
Ir

stop-watch predeterminedWork or or ,time standardssampling time study CPr'S)

COMPILE COMPILE

with allowances te get
telget standard standard time
time of operations of operations

COMPILE
to establish
standard data

banks

figure-2.3 The steps and the techniques
necessary for the work measurement

11



2.3.1 Work Sampling:

, • t •

.". t) I ; l. J.'

.1. .i. II! .i : .

Work sampli~g is a method of finding the percentage

occurence of a certain activity by statistical sampling and

rand'om observation. It is also known as Activity Sampling
•Technique (.5).

, ,

In order to obtain a complete and accurate picture of the

productive time and idle time of the machines in a specific

production area, it would be necessary to observe

continuously all the machines in that area and to r'ecord

when and why any of the machines were stopped. It would of

course be qtiite impossible to do this unless a large number

of ~orkers spent, the whole of their time on this task alone,

an unrealistic proposition.

In this technique fixing the number of observation is a pre-

condition for a perfect study. The more will be the number

of observation more perfect will be the result of the study.

The following universal formula is used to calculate the

minimum number of observations (7).

N =
4P (100 - P)------2-------

L
[ 1]

where,
Valid for 95% Confidence Limit.

N = number of observation
P = occurance of an event (%)
L = accuracy limit.

For this study L = + 7% is considered.

12



The cnl~ulation of minimum number of observation is shown in

Appendix-L.

When the sample size is large enough and the observations

made are indeed at random, there is a quite high .probability

that these observations will reflect the real situation,

plus or minus a certain margin of error .

. '~,'I

One can have the comple'te.'accuracy achieved by continuous'

observation and, at the other end, every doubtful result is

derived from a few observations only. The size of the sample

is therefore important, and one can express his confidence

in whether or not the sample is representative by using a

certain confidence level.

2.3.2 Time Study

.Time Study is n work measureme~t technique for recording the

tim~s and rates-of working for the elements of a specified
/

,job carried out under specified conditi~ns and for analysing

the data so as to obtain the time necessary to carry out the

job at a defined level of performace. The following

steps were followed in making the Time Study: (2)

i) To obtain and record all the information available
about the job, the operative and the surrounaing
conditions, which is li'kely to affect the work in. Snow,
Powder, ~nd Soap produciion.

13
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ii) To record the complete description of the
method/process, breaking down the operation into
various work stations.

iii) To examlne the detailed break down
most effective methods and motions
the said process.

to ensure that the
are being used in.

iv) To measure with a timing device (a stop watch) and
record~ng the time taken by the operators to perform
each work station of lhe Snow, Powder and Soap
production processes in filling and packing parts.

v) At the same time, assessing the effective pace of the
worker/operator relative to the observers concept of
the rate corresponding to standard rating.

vi) To convert ,the observed times to 'Basic Times' by
applying the mathematical formula.

vii)

viii)

To determine the relaxation allowances by adding
variable allowances, personal need allowances and
basic fatigue allowances.

To determine the Standard Time for the operation of
filling, sealing and packing part of Snow, Powder and
Soap production.

T~e essential Time Study equipments used were: (5)

the stop watch
the time study board
the time study forms.

A form of general purpose study board with a stop watch
arrangement is shown in Figure-2.3.2.

14
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The top and continuation sheet of a general purpose time
study form is shown in Appendix-R.

In addition, the following accessoreis are us.d in time
study:

calculator
a reliable clock, with a seconds hand
measuring instruments such as a tape measure, steel
rule, micrometer,. spring balance and tachometer.

Figure.2.3.2 General purpose Time Study Board with stopwatch ..

15
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2.3.3 Siandard Rating:

Rating and a!lowances are the two most controversial aspects

of t(me stud'y. Rating i.s the assessment of the workers rate

of working pace relative to. the observer's concept of the

rate corresponding to standard pace.

This standul'd level is the uverage rate at which qualified.

workers wi.l.l naturally work at a job, when using the corrjct

method and when motivated to upply themselves to their work.

This rate of working corr'esponds to what is termed the

standard ruting, and is denoted by 100 on the rating s,cale

recommended. If the standard pace is maintained and the

appropriate relaxat'ion is taken, R worker will achieve

standard performance over the wot'ki'ng hour (5).

Some of the" factors affecting the working pace of the

operator:

Variations in the qual i ty or other characte"ristics of
the material used.

Mincir and unavoidable changes in methods or conditions
of operation.

Variations in the mental attention necessary for the
perfot'mance'.

Changes in. climatic Rnd other surrounding conditions
such as light, temperature, etc.

Variations due to ability and training

Variations due to attitude of mind, especially attitude
to the organization.

The pattern of his movements.

16



Tablc-2.3.3 Kxnmples of Vnriou~ Hates of Working on the
Principal Rat{ng Scales.

S cal e s
60-80 75-100 100-133 0-100

Standard

Description Comparable
walking speed
(mi/h) (Km/h)

0 0 0 0 No activity

40 50 67 50 Very ~low; clumsy, fumbling.move- 2 3.2
ments; operative appears half
asleep, with no interest in the
job.

60 75 IOO 76 Steady, deliherate, unhurried :1 4.8
performance, as of a worker not
on piecework but under proper
supervision; looks slow, but time
i~ not being i.nlentionaJ.1ywasted
while under observation.

80 100 133 lOO Brisk, busi.ness-like performance, 4 G.4
(Standard as of an average qualified worker
Rating) on piecework necessary standard of

quality and accuracy achieved
with confidence.

100 125 IG7 125 Vel'yfast; operative exhibits a high 5 8.0
degree of assurance, dexterity and
coordination of.movement, well ab"ove
that of an average trained worker.

120 150 200 150 Exceptionally fast; requires intense
effort and concentration, and i~
unlikely to be kept up for long
periodsj 8 flvirtuoso" performance
achieved only by a few outstanding
workers.

--------------------------------------------------------------------------------

There are severai. scales of rating in use~ The most common

of which are designated by the 100-133, the GO-80, the 75-
100 scales and the British Standard the.O - 100 scale.

Table-2.3.3 shows examples of various rates of working on

the scales mentioned.

17
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2 ..3.4 Standard Time:'

Standard time is the t.otal time in which a job should be

completed at standard performance.

The standard time for the job wi.)1 be the sum of the

standard times for all the elements of which it is made up,

due regard being paid to the frequencies with which the

elements recur, plus the contingency allowance (with its

relaxation allowance increment). The contingencies and

relaxation allowances are still percentages of the basic

time. The standard time is expressed in standard minutes.

The work content of a job or operation is defined as: basic

time + 'relaxation allowance + any allowance for additional

work - e.g. that part of contingency allowance which

represents work (5).

Basic time is the time for carrying out an element of work

at standard rating. i.e.

( 2]......Standard Rating
Observed Time x Observed Rating= ----------------------------------Basic Time

Extension is the c~lculetion of basic time from observed

...
time .

Basic formula which is used in calculation of standard time

'.is shown below:

18



Standardtime

ObservedTimex ObservedRating
= ---------St;;d;~d-R;ti~g--------- + % Relaxationallowances ... [3]

The standard time for a simple manual job may be represented
graphically as shown in figure.

Rating Relaxation ContingencyI Observed time ~I"factor ," allowance ~rallowance __,

~~~

Basic time
1-----------.------1

Work content

.

Figure-2. 3.4

STANDARD TIME

The standard time for a simple manual job.

The basic work content is the irreducible minimum time
theoretically required to produce one unit of output. This
ii obviously a perfect condition which never occurs in
practice, although it may sometimes be approached,
especially in processing industries.

19
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The time token by 0, man or a machine to corry ,out on
operation or to produce a given quantity of product may be

,
considered as mode up in the following manner, which is

. .

presented. in figure-2.3.5.

Total
work

Content
Total
Time
of

Operation
under

Existing
Conditions

Total
Ineffective

'Time

Basic Work Content
of product and/or
operation

Work Content' Added
by defects in design
or specification of
,product.

Work content added
by inefficient
methods of manufacture
or operation

Ineffective Time due
to shortcomings of
the management.

Ineffective Time
within the control
of the worker.

Figure-2.3.5 Manufacturing time of a job.

If we decrease the above cycle, then the productivity of the
processing industry will increase. We can decrease all
element of the above cycle except basic work ~onteDt of
the job.
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2.4 ERGONOMICS:

Over the centuries simple tools were developed to aid human
activities. Such developments were the beginning of 'what we
now call '11~um8n Factor Engineering'! or "Ergonomics". "The
tas'k under consideration involves design of, things and
facilities so that they can reasonably setve human needs in
a better way.

Many experts define ergonomics as the
ll"

: ','!. j,t
stu dy 0 f hum an' s, :'1

behaviour in relation to his work. It is the adaptation, 0('",
~.'

work conditions to the Physical and Psychological nature of
human and this ,results in most important principle of
ergonomics. The central focus of ergonomics is the
systematic application of relevant information about human'
abilities, characteristics, behaviour, and motivation in the
execution of such functions. In',simple terms, human factors
has been referred to as designing for human use (2).

The objectives of ergonomics or human factor engineering are
as follows:

i) to enhance the effectiveness and efficienci' with which
work and other human activities are carried out.

ii) to, maintain or enhance certain desi,ruble human values
like health, safety, sanitation, etc.

The centr,al approach to' ergonomics relates to the
consideration of human beings in carrying out such functions
as follows:

21.



i) fitting the demand of work to the efficiency of human in
order to reduce stress;

ii) designing machines, "quipment, and installations so
that they can be operated with great efficiency,
accuracy and safety;

iii)

i v) .

working out proportions and conditions of the work
place to ensure correct body posture;

adapting .lighting, air-condi.tioning, noise, etc. to
suit humans physical requirements.

In this study efforts were made to maximise machine

utilization with minimum human in.tervention., Human comfort

and satisfaction were considered in KCCL. On the b.asis of

study some modifications, recommendations were made and are

presented in Chapter-5 ..
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Cha.pter III

M,E THO DOL 0 G Y

3.1 INTRODUCTION

Before fixing the subject of investigation/study, the whole

existing cosmetic and soap manufacturing processes in KCCL

was carefully observed.Sin~e the study was confined only in

.c0 s met ican d' s 0 a p mall u f act uri n g sec t ion san d the

manufacturing proces~es are arranged in a respective manner,
the' following methods w,cre adopted considering 'the

disadvantages of conventional method:

a)

b)

c)

d)

e)

f)

g)

h)

To simplify the job and
develop more economi.cal
methods.

To determine how long it
will take to carry out the
jobs.

Percentage of working timc

To determine time
allowances.

To determine working ability
and manpower requirement.

To determine manpower
requirement for different work
stations.

To determine standard time
and expected output
(Production Study).

The systematic applications
of relevant information
about workers abilities,

23

.Method Study Procedure.

Work Measurement Technique.

Wor!,Smopling Tcclmique.

Method defined by no (value,
table and charts (5).

Time Study (stop watch method)
and Activity Sampling Technique.

Production line balancing method.
(man-power balancc)

Time Study ( (stop watch method).

Ergonomic Methodology.



i)

j)

k)

characteristics, behaviour,
and motivation while executing
such functions.

To suggest improved production:
method, sitting arrangement of
worker, equipment layout,
equipment colour, working
atmosphere, etc.

To suggest improved material
handling procedure.

Further Research on the
basis of Work Study and
Ergonomics.

Ergonomic Methodology.

Ergonomic Methodplogy.

.1IumanFactors Engineering.

3.2 DATA COLLECTION ACTIVITIES

The data collection activities started in June, 1991. All

equipments required for time study were arranged before
starting the study.

KceL is an old ractol"Y. Production method and process

technology which are used in KeCL are also old. Moreover,

the workers are not well qualified and trained. Naturally,

the workers were first taught about the work study
techniques, the funct ions and objectives of ergonomics.
Bei.ng fully aware of work study techniques, the workers

finally co-operated to participate in the study.

A problem arised when the workers union (CRA) of KCCL

,.' ,!'

interupted in the study. It could be mentioned here that the

COA of KeCI. is very strong organization. As the CBA never

heard of such study, they tried to stop the study

24



immediately. After giving assurance to lhe CBA that the

purpose of dala colleclion is only for sludy purpose and it

will not creat any adverse effect on them from the

managemenl side, they started cooperating. Besides,

discussions about the benefits of the study and the'

procedures of the study were held wi.th the management of

KCCL several times.

The first step of data collection activity was to observe

the soap and cosmetic processes. All data. and informations

available about the manufacturing processes and also

relevant to the processes were recorded. After examiniag

these data and informations, the soap and cosmetic plants

were divided into three sections in order to carryout the

study ~nd then dlvlrl"d each section into several elements of

work (Work Stations). Thus the process flow chart which are

shown in Appendix-S was prepared.

The existing manufacturing processes of cosmetic and soap

plants were carefully observed and ineffective methods/parts

were eliminated from the processes before carrying out the
.

work measurement study (Work Sampling and Time Study). After

conducting method study, some improved and modified methods

for every sections were suggested.

For work activity sampling, data were taken in three groups

on different days, one group for each section.In this regard

some personnels of KCCL helped in the study. Workers were

25
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divided into three categories during taking activity

sampling data: ( i ) Present in the job and Working (W), (ii)'

Present but .not Working i.e. Idle (NW) and (iii) Not present

at work station i. e. Absent (A) •

The observed 1.ime for workers recorded by stop watch 1.ime

study was recorded in general purpose time study Top and

continuation sheet which are shown in Appendix-R. For time

study, average observed 'time was taken for calculation. The

working pace rating of each worker was done in accordance

•

.'

with the ILO standard, shown in Tabl~-2.3.3. It tooks about

six months, time for 'completion of data co,llection

activities.

Work environment, work place layout, manual material

handling, various working equipment design (such as t'able,

~. ;'. . '."bench, chair,' etc.) hand tools and devices were carefully
.' studied in ~oap and cosmetic sections. The analysis was made

from t~e Ilrgonoinics point. of view. Some modifications and

,suggestions on prescnt production system and ergonomics

npplications nre shown in Chopter-4 nnd 5.

3~3 CONDUCTING THE STUDY(Cosmetic Processing Plant)

For the purpose of the study the manufacturing product of

cosmetic section was divided in three groups on the basis of

process s.imilori tics, such as tuhe pocldng products, bottle

packing products and powder groups. There are two production

lines in each group.
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Tube Packing Products

Products of t.hese groups are tooth paste in tube, Snow in

tube, Shavini Cream,. dtc. This process was divided into two

parts. Oile is base mixing manufacturing part and the other

is filling, sealing and packing. part. In base part no data

concerning activity sampling and observed time were
I •..

. '. " '4 ~

collected. Only total tim~)was recorded. Tot~l time for.base
. . 'f,:

part is shown in Appendix-M.

Mixing material of base part is carried in filling and

packing section manually and pumped to hopper for filling,
and sealing in tube. After that packing is done on packing

table.

In filling and packing part the following observations were

recorded:

i )

i i)

iii)

iv)

v)

Round wise filling machine capacity (Appendix~K)

Activity sampling of filling machine operator
(Appendix-F).

This whole process was divided into several work
stations.

Observed Lime of various workers were recorded at every
station (Appendix-J).

Activity sampling data was also rccoroed at every
work station (Appendix-E).

vi) Relaxation allowances were calculated (Appendix-B).

vii)

viii)

Leave and absenteeism rate was calculated
(Appendices-O and Pl.

Calculated manpower requirement on the basis of time
study through production line balancing (Appendix-G).
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Bottle packing products

Example of tbese prod~cts are snow in bottle and 'cream

(Pomade) in bottle. Base part of these group is same as

above mention group. Only filling, sealing and packing part

is different. Here filling is done in a bottle and bottle

cap fitting is done on a seperate machine. In this group the

••

above mentioned

appendices.

Powder groups

conducted which are shown in

•

This group differs from the, groups mentioned above. In base,

part raw materials are crushed and mixed and then sieved and.
t ran s fer red man u a 11 y' t ,0 f i 1,1i n g and pac kin g sec t ion in

drums, Filling in a container is done by the filling

machine. Powder is ~ed to filling machine by vacuum pump (22

inch of Hg).' Each peoduction line has two filling machines.

One is sinBle "nd other is double conLniner filling.

Container sealing is done manually by hammering. After this•.'
opel"a\:ion nil co.n\:n:iners fire crcflncd by towel and then finnl'- ,'-'
pacldng is done in six "'dozen cartoons. Here also the same

studies weee conducted us ahove.

L.ea ve and Absen t ee ism s ta temen t fo r 'P I' ev i ous yea r was,-
. J;: '."

colle.eted from the KCCL., authority to determine the

•percentage of I.eave and Absen,teeism which was found to be

16.99% (Appdneix-O) .•

28
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Process flow chart for Cosmetic and Soap manufacturing

process are prepared which is shown in Appendix-S.

3.3 CONDUCTING THE STUDY (Soap Processing ~lant)

There are four production lines in soap processing plant.

During the study three production lines were in running in

three shifts. PI/P2 line.'was engaged in producing Blue Bar,

while P3 lines were producing Lemon Dew and 570 soap

respectively, Generally pay/wages roll workers work in A and

B shifts, C shift is fully run during overtime hours.

Stamping and packaging machines are not required in

manufacturing Blue Bar soap. During extrusion process

stamping the soap is done by a dye at the same time and is

marketed in paper cat'toon (72 pcs. i.n one cartoon) or in

wooden patty box .<IBO pcs i.n one petty). No additional

wrapper is used on the soap. The same procedure is also

followed for marketing 570 washing soap. Ru~ in case of 570

washing soap, trade mark is stamped on the soap by stamping

machine. During manufacturing of this soap (570) two soaps

are extruded together through extrusion process.

Lemon Dew (toilet soap) is wrnpped with additional paper by

wrapping machine. This soap is marketed in paper cartoon

contain 72 PI's. in each cartoon.

According to the manpower list of KCCL, different number of
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workers are engaged in different work stations of a

production line. But" in practice the -workers do not work

according to ~he prescribed manner. Obviously, for the sake
of simplicity of observations, work descriptions and

terminology were used as per existing condition during
activity sampling. For example packaging work is divided

into filling, caping and packing group and separate manpower

is allocated to each 'itoup of packaging work. But in
" , .

practice the workers accomplish the full task in one work

station. Therefore, 'the whole proc"ess was considered as

packaging work and was noted in activity sampling sheets.

,

In waates removal and cleaning, separate manpower has been

allocated for each plant by KCCL Authority. But in practice

a, "single group is engaged in the job serving all plants.

The' work was considered as a common 'job of the whole plant.

Similarly different types of service works such as -

storinl(, laooratory, etc. were nlso considered as Ut.ility

Service.

Uata for nctiviLy sampling-were collected which are shown in

Appendices - E and F. Data _of Ti.me Study were analysed and

are presented in ~oncise form in Appendices- G, H, I, and J.

The main objective of analysing activity sampling data was

to calculate manpower requirement. It has been mentioned

already that activity sampling was conducted in three plants

and for Utility Plant separately. All the required data are

30
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shown in Appendix-H. After observation. percentage of

activity of every work station and group was calculated

separately. These percentages are also shown in data table
of Appendix-Jr.

Basic formulae which were used in calculation are shown
below:

i)

ii)

iii)

iv)

No. of workers/operators
requit'edto perform work
content

No. of workers required
considerinR relaxation
al.I.owance

No. of worker'srequired
considerinf( leave and
absenteeism

Recommended No. of workers
per shift

=

=

=

=

(No. of workers allocated x % of
working) -:-100

(No. of workers/operators
required to perform work content) x
(.I+ % relaxution allowances)

(No. of workers required
considering relaxation allowances).
x (.l+ % of leave and absenteeism)

(No. of workers required
considering leave and absenteeism
rounded to next hi./(herfigure).

Leave and Absenteeism statement for previous year was

collected from the KCCL to determinD the percentu/(e of Leave

and Absenteeism whicb was found to be 19.83% (Appendices - 0
and P).

Details of manpower determinAtion of Pl/P2• p3• P4 and
Utility Services are presented in Appendices - C. 0 and A.

While determinin/( the recommended manpower all decimals were

converted into next upper full numher. So if this number of

required manpower is implemented. the worker will enjoy more

relaxation than allowable relaxation allowances.
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In each plant one supervisor is allowed to supervise the

plant. To supervise the workers and employees of washing

soap and toilet soap section, foremans are allocated

separately. A' concise list of calculated required manpower

for each plant is presented in Appendix-A. Allowable
manpower per plant or per shift is also presented. In a
defini te time total required manpower could be determined
from the plant while it is running.

It is seen from the analysis that the results of recommended
, manpower fully satisfies the present production demand.

3.4 DETERMINATION OF TIME ALLOWANCE:

It is very difficult to determine precisely the allowances

needed for a given ,job. Workin/( procedures of different work

places df cosmetic a~d soap section in KCCL were carefully
observed. Specially, emphasis was given on working
condi tions., such as sound, tempera ture, humidi ty, light,

ventilation, dust,. fume, noise, colour, physical weight,
cleanliness, vibration, air conditioning, etc.

The basic model for the calculation of allowan~es is shown

in figure-3.4. It will be seen from this model that

relaxation allowance is the only time added to the basic
time. Other allowances, .such as contingency, policy and

special allowances are applied under certain condi\ions
only.

.32
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Re~axation allowance is nn
~'!fl . _

addition to the basic time

•r

intended to provide the worker with the opportunit~ to
•recover from the 'physiological and psychological effects of

carry'ing out specified work under specified conditions and

to allow attention to personal needs. The amount of

allowance will depend on the nature of the job (5).

On the basis of these informations points were counted from

charts and tables constituted by International Labour ,
Organization' (ILO). Examples o{ charts and. tables used in

calculating relaxation allowances arc given in Appendix-N.

Percentage of variable allowances at every work station in

the process were calculated on the basis of highest point

6f all 'factors affecting the task.'

The allowance for persoUal needs was taken to be 10%

considering the environmental condition of the factory.,

Though II.O suggests 5% - 7% time allowances for. personal

needs.

Every work creates fnti~ue. The nllowance was considered to

.be 5%; though 11.0 'sugRests 4% fatiRue nllowances. Relaxation

allowances is determined by addi.'nR variable allowance,

personal needs allowahce and basic fatigue allowance.

JJ



;..

.'

Personal
needs

Basic
fatigue

Stress
and strain --
environmental

••

Fixed I-allowances

-
Variable
allowances -

Where
applicable

Relaxation Total
allowances .•....• allowances

+

~ontingency Basic
allowances - time

t.

Policy - Work
allowances content

Special -allowances

I,

Figure-3.4 The basic model fo~ the calculation of
allowances'

Relaxation allowances, of different working stations in the

cosmetic and soap processing plants are presented in

Appdneix-B.
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Chapter - TV
SUGGESTED IMPHOVED/MODIFTED

PRODUCTION METHODS

Some suggested improved/modified methods wi th sketches are

pres~nted in this chapter for the. following process plants

considering method study and Rrgonomic analysis.

..
( ..

Nome of the Plant

4.1. Snow (in tube)

4.2 Snow (in bottle)

4.3 .Powder Plant

4.4 PI/PZ (Blue Bar Soap)

4.5 P3(Toilet Soap)

4.6 P4 (570 Washing Soap)

-..
...

lmpt'oved/Modified Methods Proposal

i) to modify in conveyor systern.

ii) to provide a vertical discharge hopper.

i) to provide a scraper and conveyor system.

iiJ to morlify manoo] capping machine to
continuous capping machine.

iii) to provide.an Automatic Levelling Machine.

i) to provide a conveyor system .

.ii) to provide Dust Collector.

iii) to provide an.Automatic HoteK Cap Fi~ing
Machine.

i) to modify packing layout and method.

ii) to modify eKtrusion procedure.

i) to modify Packing Table and
~ayout.

i) to modify Packing Table 'and
Layout.
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\, 4.1 PACKING IN PLANT SNOW (IN TUUK)

i) Proposed Modification in Conveyor Syste.

The present method of packing is batch type. It must be
modified to continuous and systematic process. Material flow
should be stream lined by using conveyor. In the present
'process the materials are haphazardly handled by many
workers on a table for packing., In the proposed process the
conveyor is extended up to the final packing. The
intermediate packing is'conducted on the conveyor belt which
will 'eliminate the above problems.
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ii) Providing a Vertical Discharge Hopper

Present Method

Packing ,is done manually by the workers. i .
Some workers are

,\

engaged in carrying packing materials from materials s'tore

to packing work station while others pack the, tube in

Cllarr;i.nr;

"

\

T
::l llA<,

Discharr;e port"

-,

Figure- 4.2~

T
.L 36<!.~'

1r ~

Number of workers engaged in packing c'ould be decreased by

using this lIethod. A vertical discharge hopper is to be

installed near the packing work station. Supply of packing

materials Le. feeding of packing boxea will be
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automatically doneif.it. is charged before starting the.
work. Subsequently those workers who are engaged in
supplying packing boxes will be replaced by this discharging
hopper. Details of the hopper is given above.

4.2 PACKING IN PLANT SNOW (IN BOTTLE)

'. i) Proposed Scraper and Conveyor Syste.:

The present method of packing is batch type. Snow is filled
by filling machine. The excess Snow which is' left on the
bottle above the bottle mouth level is scraped manually by
hands. This operation can be done by providing a scraper in
a suitab Ie place 'onthe mac.hi".<;l..

c:
PHorOSED MIi'J'IlOJl .11'1'11 :.:CrU\l'l,},;f(-----------------------------Figure - 4.3

A continuous and systematic. process can be suggested to
replace the present method. In the snow production line the, .
-material should be stream lined for easy and smooth process
flow. To achieve this the material should be transfered from
one operation to another by conveyor belt.
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ii) Proposed Continuous Capping Machine

Present Method

In the present method the snow in bottles are taken to
manual capping machine, where the workers do the work
manually and after capping they put the bottles on the
packing table.

Proposed Method

It is suggested to use continuous Automatic Capping Machine,
which will in~rease the production rate. Also the use of
a,conveyor belt to shift the bottle into the packing table
is suggested. The conveyor may. be in two rows along the
packing table depending upon the production rate, which is
shown in Figure.
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iii) Proposed Automatic Levelling Machine

Present Method

In existing method snow filling is done by manual filling

machine and products are stocked manually on a table. Caping

is done by capping machine' through hand feeding and after

capping products are pl~'ced" on a table for next operation

(levelling the bottle). On' levelling table, the levelling is

accomplished manually b~,four operators.

Proposed Method

Productivity could be increased by installing an Automatic

Levelling Machine. Only one worker will be required for

automatic leveliing according to the proposed method.

~.3 PACKING IN POWDER PLANT

i) Proposed conveyor system

Filling and packing of powder are conducted

although the fi lIinf( is n continuous process.

in a batch,

The present

process can be replaced by continuous process by introducing

a conveyor belt, in place of long tables for batch

preparations.
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Bach operation can be conducted on the conveyor, Additional

hand press for cap fittin.g in. place of hammering the cap
. .,

can change. the present process to a continuous ~rocess .. The

cleaning of containers can be done using air inplace of

cleaning by towels .

. • 1••••• _:._._ ••••<.: 'j" : ..

~:...N.;"~ :
:..: ,"'

}I'1 JJUIG
MA lUNE

PHBSfo:N'f ~m'L'iIO]).-------------

~

F1~L1NG
Mit )IIINE[--_..-=~ _.(_j(_)t_JV_.i;_;Y._O_H -'--_,_~

.PHOPomm f.,m'l'l!OD----------------

Figure-4.5
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ii) Proposed Dust Collector

Present Method

All the raw materials of powder manufacturing are given in

ball mills for better mixing, and crushing to the proper

grain size. After crushing and filtration p}ocesses, the

mixture is collected into the drum for taking to the next

operation. The powder mixture is fed into the hopper,' from

which the containers are filled.

The work place is contaminated by powder dusts. It happens

because 'the powder grain size is very small and light. Due

to powder dust every worker of the area become fatigue and

sick very easily. The powder dusts contain chemicals which

may depos i t ins ide the lung walls. I t is very harmful for

the worlkers. I t is very di ffic'ul t for' a worker to

continuously work under such unhygienic condition. The

workers loss their working efficiency. Also the workers who

are working in this section

b e com e sic k an d can no t

efficiency.

for a long time frequently

use their maximum working

In the present system there is no provision for removal of

such dust from the powder manufacturing area to make the

working place hygenic.
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I!UST COLLECTOR
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FILTERING
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~ISCHARGE
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Figure- 4.6.
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Proposed Method

For the imp r.overn e n t 0 f s.,uehun h y g i en icc 0 n d i t ion the

following suggestions have been made:

Use a dust collector as shown in drawings ih every section (ball mill,

filter'section and final filling section). Also use suction device to

collect all the dust from the floor and passes by exhaust fans.

By using the dust collector the dust fume will be reduce and fresh air

circulation will ensure the working area more hygienic and comfortable.

The worker can perform their work continuously and efficiently and can

use their maximum of working capacity. It will also reduce.fatigue.

iii) Proposed Automatic Rotex Cap Fixing Machine

Present Method

The present method of final cap sealing is done manually by

using hammers. The system is: first the workers put caps on

the containers, then they tighten it by impact hammering. By

using the manual system the disadvantages are as follows:

1. Wastage of containers, cap's and powder due to
break of containers and caps.

2. Due to nonuniform impact the pressure over the cap
is not uniform, which may keep loose contact and
may result in deterioration of the quality of
powder.
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Proposed Method

~or removing this problem, it is suggested to use an
Automatic Rotex Cap Fixing Machine which will make the,
processes. easy.

4.4 PACKING Or BLUR BAR SOAP (Plant P1Lf!1

i) Modification of Packing Layout and Method

Present Layout and M~thod

Soaps from the Dryer are picked up by hands and placed in

paper cartoons/boxes (72 pcs in each box). The. boxes are

kept on bench at a height of 63 cm from the floor. After

filling, the boxes/cartoons are put on the floor and dragged

to another place for taping. After taping the packed boxes

are kept aside waiting to be picked up by trolley .an.

Pi 11 er

Area for ~
Col1ection/ /of empty
boxes

~ /
&-200 ,

204 ern

Dryer

Bench
63 em high
ground

from

250 ern

Space for
collection
packed and
stamped boxes
on the floor

~worker
standing and

f~""'d paper tape

Figure-4.7(a)
Worker
sitting on
floor
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Proposed Layout and Method

"It is su,ggested to replace the bench with a roller

table of'the same height and 400 cm long. Workers will

fill the boxes as usual placing the boxes on the roller

table. After filling, the boxes will be pushed along

the roller table to the extended part where'a worker

will tape it and wqF',kee~ on the waiting trolley •
•

empty boxes

Dryer

Area for.'
gummed
paper
tape .

Tab 1e

19f7ZZz2wz// ~ ~ii~~~~~~~t to

~",.~ 400 ': ._._~

~Wa it ing
trolley

Pi 11 er

Figure-4.7(b)

ii) I.proved Method of Blue-Bar Extrusion Procedure

Operating procedure of P1/PZ plant is Just like P4
line. Washing soap is produced in both plants. There is

a system of extrusion of two bars with extrusion dye in

automatic reducer. As a result production of 570

washing soap is much more than the production of Blue-

Bar. To increase the' production of Blue-Bllr soap, two
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bar extrusion method could be introduced by changing

the dye.

In two bar extrusion method, printing could be done by

setting two print dyes from both sides. Thin plastic

roller or plastic plate could be placed between two

bars to prevent contact between them due to pressure~

Blue Bar soap

Ro11 er

Die

Print
dye

Figure-4.7 (c)

Plastic Roller

Print
dye

Blue Bar

4.5 PACKING IN PLANT P! (TOILET SOAP)

i) Modification of Packing Table and Layout

Present Method

The height of the machine bed is 120 em ..and' deliverS soap
at the same height on a 123 em. x 58 em. table. The workers
sitting on one side of a table fills the cartoons which are
kept by their sides resulting in awkward twisting motions of
their bodies and limbs.
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cm

MachineTab 1e

1
120

, ! i
, ,...--.
!

TABLE ,
I

, M/c'

r23i
I

53 cm

L
•• Operator

Box/Cartoon

Proposed Method

•

Inclined
s1ide

Box

Tro 11 ey

Machine

1
120 cm

75 cm

Figure-4.8

Existing table may be replaced by a narrow inclined
slide, along which the soap will slide to a height of
75 em. and reach a table at that height. The operator
will pick up the cartoons and fill the cartoons on that
table.
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4.6 PACKING IN Pi PRODUCTION LINB (570 Washing Soap)

i) Modification in Packing Table and Layout

Worker.

Present Method
.r Patty

DC)o
DC)
"0 .'
pC)

On Floor

Figure-4.9(a)

~

,
D p. D

I

Ico~veyer Belt 100 em

JD
I

P d
~ Worker

(Height. from floor= 66 em)

At present the patty/cartoons are filled on a table

which are then slided on the floors where it is nailed,

wired and marked.

Proposed Method
Packers -

_ITro11e~

.1-. -~.Figure-4.9(b) 360 em
'. :.:: :: .

Fi 11 eros

Conveyor Belt

.1
The table may be extended up to 360 em. Packaging

workers may stand' along the sides of the Fillers and
Imay wrap. nail, wire and mark the patty/cartoon which

'may be kept on a waiting trolley.
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Cha.pter V
APPLICATIONS OF ERGONOMICS

5.1 INTRODUCTION

Ergonomics is the science of people at work.. It.involves the

application of life science knowledge about human,
characteristics. to benefit well-being and performance.

Ergonomics measures go beyond the mere protection of the

worker's physical integrity ond aim at ensuring his well.,.

being through the attainment of optimal working conditions.

Any where we care to look, we will find people trying tp

adjust to difficult situations. Sometimes the difficulties

are minor, sometimes serious. In many instances, the reason

for the difficulty is that too little thought has been given

to matching the .task to human capacities. Tables are too

high, boxes are too heavy, doors are too narrow,

instructions are confusing, shelves are too high, hand tools

are awkward, etc. Sometimes with only slight frustration,

discomfort or loss of speed or accuracy people adapt to

these situations. Adaptability is a great human asset.

However, there is always some cost.

In the industr.ial context this cost can .accumulate rapidly

to assume. significant proportions. Postural discomfort can
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lead to distraction and absenteeism in the short term and

chromic hea~th problems in the longer term. Small errors

accumulate a~d can affect performance. All too often trivial

effects combine to creat accidents. Ergonomics tries to

minimize these problems (YJ.

In view of the above an ergonomical study was conducted in

different sections of KCCL and somc modificationsl

improvements were suggested to improye the present ,working

condition. The Vurpose of these suggestions was to help

developing comfortable conditions for the workers. These

will reduce the physical work-load, improve working postures,

and reduce the effort of certain movements to make handling

load easier and smooth.

5.2 THE DESIGN OF WORK PLACES

5.2.1 Working Heights:

In KCCL most of packing, filling, wrapping, folding,

cleaning, levelling and tapping jobs are done on tables in

different work stations. The workers stand by the side of

the tables and perform their jobs. The height of the working

tables of soap 'and cosmetic sections are 8S follows:
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Table 5.2.1 Existing working heights ot tables while
standing

S 1. No.
'\

1

z

3

4

5

6

Section

Snow (in tube)
Tooth Paste

Snow (in bottle)
Packing (one dozen)
Levelling bottle

Powder

Pl/PZ Plant
(Blue Bar soap production)

P3 Plant (Toilet soap production)
Belt height

P4 Plant
570 Washing soap production

Table
Height (eM)

66

66

78
63

120

70

------------------------------------------------------------

Ergonomically, the most favourable working height for

handwork while standing is 5 - 10 cm below elbow level.

Unfortunately, the present working height of these tables

are not compatible.

The problems that are faced by the workers while working on

these tables are:

i)

ii)

iii)

Excessive stress is developed in legs

Back pain due to inclination of spinal cord

Muscular fatigue, etc.
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These factors reduce worker's working cap~ability. To boost

up produ<:tion and to make 'the job easy and smooth, all

working table height of KCCL should be modified depending on

the nature of the job as per Figure No.5.2.1 (a) (~).

Ergonomically it is often desirable to be able to adjust the

working height to suit the individual as per Figure 5.2.1

Heavier work
104,5 em Men
.98.0 em Women

em Men
em Women

+20em
+10em
o

-10 em
-20 em
-30 em

75-90
70~85

Light work

90-95
85-90

Precision work

100-110
95-105

Figure-5. 2.1 (a) Recommended heights of bench for
standing work
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110

Working 105 .
height
in em 100

95

90

85

:{ /'~/' --~~
~/ '

150 155 1GO 165 170 175 lBO lR5

Body length in eM.

Figure-5.2.1 (b)

6.2.2 Seating at Work

Working heights for light work
standing in relation to human~length..

•

while
" ..

bodl "
..

A. In many,worK stations, some jobs are performed by the workers

in sitting position. Workers usually use bench for sitting

arround a table. Given below are the n'ame of the sections and. ~,.

the height of the benches that are presently in use.
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Table-5.Z.2 (a) Existing working heights of tables
while sitting.

S1. No. Section
Table

Height (in em)

I Snow (in tube)
Tooth Paste

74

2 Snow (in bottle)

Packing (one dozen) 78

Levelling bottle 80

3 Powder 78

4 PI/PZ Plant
(Blue Bar soap production)

63

5 P3 Plant (Toilet soap production) 59

6 P4 Plant .
570 Washing soap production

70

Table-5.Z.Z (b) Existing' heights of benches
while sitting

S1. No. Section
Tab Ie

Height (eM)

1, Snow (in tube)
Tooth Paste

56

Z Snow (in bottle)

Packing (one dozen)
Levelling bottle

56
63

56

59

56

56

Powder

PI/PZ Plant
(Blue Bar soap production)

P3 Plant (Toilet soap production)

P4 Plant .
570 Washing soar; production

It is clear from the above tables that the working tables/

"
3

4
,\'

5

6

benches heights are not compatible with the standard
heights. It is observed from the above data that the table
height while working in standing position and table height
while working in sitting position is almost same. In some
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section where jobs are performed in, standing position the ',:

required table height is lower than the -table height for

sitting position.

These unusual heights of table/benches causes spinal pain and

excessive muscle stress. To improve the sit~ing position

these fixed height type table/bench should be repla~ed, by

adjustable height type bench so that'each, worker can select

his most comfortable height for seated work.

The ideal table heights' for' assembly work and ,comfortable

inclination of vision when standing and when sitting down

are shown in Figure-5:2.2(at.and (b) (4).

68 cm men
65 cm women

'ZZWT=
74-78cmmen
70-74cm women

Figure-5.2.2(a) Recommended table heights for sedentary work.

Figure-5.2.2(b) Comfortable inclination of vision when standing
(left)& when sitting down(right).S=standard deviation.
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\
B. In soap section tapping and wrapping jobs are performed on

the floor. Workers seated on the floor for tapping and'

wrapping of si" dozen cartoons continuously. This type of

working pOSItion causes back pain. This working position

should be reorganised to make the job comfortable for the

improve thc productivity of the Soap Processing Section.

C. In 570 soap section, a worker has to bend for doing nailing.

job. This' position of working causes e"cessive stress ia the

spinal cord as well as energy consumption of the body.
~. . -'
,..~. ". '. "

"
increases.

If the packing table of 570 washing soap m'anufacturing. is
, ,
~"tended to do the nailing job on the same table then these

problems for the workers could be eliminated.

D. In Toilet Soap Processing Section (1'3)' the workers fill si"

dozen cartoons which are ~ept by their sides sitting on one

side of the table resulting in awkward twisting and. mo"tions

of his body and'limb. R"isting table may be. replaced by a

narrow inclined slide for avoiding workers body and limb

motion problems.

'.

58

n



5.3 DANDLING LOADS

5.3.1 Existing Loads Handlin$ Methods

(a) Most of the transportation of Raw Materials and
products during production are transported manually from one
work station to another." In mixing section raw materials and
drum handling are done manually in a improper way. Workers
do not follow the right p~ocedure of lifting products. They

\ " bend their back and keep their" knees straight. This body
posture of lifting weight put a much greater stress on the
"discs in the lumber region than keeping the back as straight
as"""po~sible and ben'd the knees. The ideal manual material

.6~ndling procedures are shown in Figure-5.3.1; ,5.3.2 and
5.3.3. (4).

To avoid physical problems during work and material
handling, the workers should follow the correct procedures.
An ideal manunl material hahdling procedure is presented "in
figure-5.3.4 for different type of transportations (5).

(b) In powdcr,processing section feeding of raw m~terials
into crusher's hopper is done manually. The wOI"ker has' to

Iclimb a wooden strai.r case carrying' the raw materials over
his head and then pour it into the hoppel' as
the reach of a worker. "It should be mentioned

it is beyond
, 'here that the

height of the hopper is 3 meter. Such loading of hopper is
very dangerous and may cause accident at any time. This
present method of feeding of raw materi.al could be avoided
if a conveyor belt is installed for feeding. This will
certainly decrease the loading time as well as it will
ensure safety to the worker.

59



1
"

Figure-5.3.1. LIFT LOADS.AS CLOSE TO THE BODY AS POSSIBLE;, ,;,
, " ,: '...,

Figure-5.3.2. Handling casks. Left: tilting and rolling, with the
upper part of the body held upright.
Right: lightening" the work by using a trolley.

,
'.

Figure- 5.3.3.How the pressures on the intervertebral discs are
distribu~ed when a load is being lifted,with bent,
and with' straight back.,
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, Figure':"5.3.4.:OPTIMAL USE OF PHYSICAL EFFORT
A. ASPECTS OF WEIGHT DISTRIBUTION

To apply a downward force To lift on a trolley
Wrong Right Wrong Right

'.Tolook at work
.Wrong Right

To stand up
Wrong Righ.t

B•.LIFTING AND CARRYING

Wrong

Wrong Right

~
Wrong Right Wrong Right~

.- .'.... ' ....~

.~.-"' "',- ," ,.
" '... '.
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5.3.2

(c) In Snow and Tooth paste section, the mixed raw m~terials,.
are transported from mixing to filling section in a
container by manual transportation. Two workers lift the
heavy container togethe~ and then carry it to the required

place. This carrying process requires much greater efforts
as well as physical stress and results in back. and.hand pain
of the worker.

From ergonomicsl point of view, such Ll-onsportotion of raw
materials should be avoided. The present method of
trnnsportotion could be improved if a trolley is used for
transportation.

(d) In general, for work requiring frequenct lifting, it il
advisable to use a well trained worker. The correct
technique is shown in Figure-5.3.4.

Manual Material Handling (MMH)

Manual Material Handling alone is the cause of about 25-30%
\

of all industrial injuries. Related injuries include over-
exertion, crushing, dropping, sprains and falls.

To minimize the.risks and severity of the MMH 'over-exertion
injuries, it is essent.ial to pursue an ergonomic approach to
the design of MMH tasks. In th.e design of such tasks,
ergonomics gives utmost consideration to the human
anatomical, physiological and psychological capabilities and
limitations (10).
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There are many factors involved in MMII. Consequently no one

approach will ever solve the whole problem but four general
approaches can be considered. Any specific soJution will
involve a miKture of these. These four approaches are to
modify or make allowances for:

i) The object:

Grip

Size

Weight

Centre of
gravity

Markings

T.he task:

Height

Duration

Role

Upper Body:
Movement

Objects sh~uld be easy to grasp
To use handLes or handholds

To avoid large objects which eKtend the
arms and impede vision.

Maximum 25 kg for man. and 15 kg for women
••

To avoid lopsided weights and loose contents

To mark total weight clearly.
To mark all dangerous substances.

TO'keep all repetitive lifts between knuckle
and shoulder height.

Keen carrying to a minimum.

To avoid high lifting rales.

To minimize upper body movement.

Accuracy
of placement

Accurnte'~lac~ment
muscul6r demands,

~!:;,

increases static

iii) The. Environment:

.Temperature:

Friction

Lifting
space

Footing

To avoid heat and extreme cold.

To avoid,changes in surfaces such as
sticky or slippery floors.

To avoid constrioting spaces.

To avoid awkward footing areas such as
pallets.
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iv) The Operator:

Screening

TrainiI]g

Fitness

Age

To avoid stressing previous injuries.

To teach correct lifting.
To make allowances for inexperience.
To teach personal limits in strength
and endurance.

To encourage physical fitness.
To make all~wances after illne~s or
absence.

Older people are more vulnerable tu heat
and fatigue.

The first priority should be given to modify the object, the

task or the environment. Even quite simple modifications can

have far re-aching effects. For example (Figure-5. 3.5)

putting handholds on containers and boxes will: (9).

,
make them less likely to be dropped

demand less static muscle activity when
carrying.

make grasping easier and quicker

reduce the amount of upper body lifting and
lowering.

_The upper .body weights a great deal - 35 kg or more. Every
time this weight is lifted or lowered it costs energy and
stresses the spine, just like any other weight. Small
reductions in _the frequency or the range of upper body
movement can mean appreciably less fatigue and less stress
(10) •
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Avoid high hfts
. _.•.--.'1' 'f"

, ,

..-J1L~_
'~,:~~ ~-,~.;~._.~_-:-:=~-:;.:::.",-:;.:.~_..

. -- .------

o cm

(-"j provide a clear'liew
keep'hfts J
between l
shoulder and __,c--~
knuckle high ;J-'

-65 cm'-l __'_ provide hand grip

Maximumobj ect 25 kg men
weight 15 kg women

- )

----------,
Avoid constructed

:~, ~~~ J
-- __ ~ '~~,_ .. ~'_:o.-. C-_._

Avoid
stretching

-, Avoid poor foottinp;

Minimise upper body movement

Avoid stooping

__t,_L_~c.~~:~~"deep bins

_..•._....,."c~-~

-=='-:::=,~-=---.-

Avoid twisting

Figure-5.3.5. Manual material handling procedure.
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5'.4 HAND TOOLS. AND DEVICES

The hand too.ls.(like hammer, screw driver, cutting pliers,

wrench, knife,' etc.) that are being used by the technical

staffs for last 32 years are not designed ergonomically.

While designing these tools some factors like tissue

compression stress, repetitive finger action, design for

safe operati~n, maintain ~f!a~~traight wrist, etc; were not

considered. So, for smoo:th performancc and for .safe

operation these tools .should be replaced by new'

ergonomically designed tools .as shown in Figures (8).

Wrist joint movement and elbow joint of human hand are shown

in figure-5.4.1 and 5.4.2. The short-comings of the old tools

may be described as follows:

i)

ii)

iii)

.iv)

v)

They are hard to hold in hand

Handles are too far apart to squeeze

Too heavy to handle,

To hard to squeeze and

Awkward.

Figure-5.4.3; 5.4.4; 5.4.5; and 5.4.6 show the differences

between old tools and new tools (8).
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(a)

Dorsiflexion

Neutral

Palmar flexion

•

Radial
deviation

(b)

Neutral

I

Ulnar
deviation

Figure-5.4.1.: Movements of the
wrist joint about
two axes.

Figure-5.4.2.: The elbow joint showing the connection
of the bicep to the redius.

Biceps
,/

Capitulum of humerus
Attachment of biceps

/

- -,\_. . ---- ..---c--_. ~-5--'( ,.--,
Humerus /<, 6.~~=:~,~~-,'--,.__.- 'l::1:~c7~~-'-=:=-

-r- -- .- .. ~. :.:Jx. --.------.." '(-.-'
'/1 '" //Head of radiusl ./ Radius '--<::::::;-
Ulna'
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(a) Broom handle

~===c~
(b) Hammer handle

l

Figure-5.4.3 Examples of the Bennett handle that helps
the user keep the wrist straight while
us ing the tool.

(a) Conventional design .(b) Redesigned pliers
Figure-5.4.4 : X-rays of hand using conventional pliers in

a wiring operation, (a) and iriusing a
redesignea model (b), The redesigned model
is more anatomically correct.

Due to improper design of hand tools injuries occur
'frequently. Other more incidious consequences of improper
tooi design are cumulative trauma such as tenosynovitis,
"trigger finger", ischemia, vibration-induced white finger,
and even tennis elbow. These conditions ,usually do not show
up on accident injury reports but often lead to reduced work
output, poor qual ity work, increased absenteeism and single
incident traumatic injuries.
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(a) Coventional handle (b)Modified handle

Figure- 5.4.5.: A conventional paint scraper that presses
on the ulnar artery and a modified handle
which rests on the tough tissues between
thumb and index finger, thus preventing .
pressure on the critical areas of the .hand.

, .

\ "
J .\:, ,
I'
l'.

(a) Thumb switch (b) Recessed finger strip
Figure- 5.4.6. : Thumb-operated and finger-strip-operated

pneumatic tool. Thumb operation results
in overextension of the thumb. Finger-strip
control allows all the fingers to share the
load and the thumb to grip and guide the tool.
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5.5 WORKING ENVIRONMENT

(a) Lighting and Ventilation

The KCCL was constructed about 32 years ago. During designing

little care was taken for lighting and ventilation. As a

result every section suffer from insufficient light as well

as poor ventilation. T~i~ problem is very serious in powder

section. Due to poor lighting excessive stress is put on

their eyes which causes eye fatigue. In sufficient light may

cause accident. Impr"oper ventilation causes 'breathing

problems and make the atmosphere unhealthy for the workers.

This two factors certainly decreases workers efficiency.

standard lighting and ventilation system has to be

maintained in every production section according to

industrial law of Bangladesh.

Some m.odification is needed for natural lighting and

ventil~tion specially in powder and snow sections. Generally

it could be said that the. roof 'of all sections should be

redesign or replaced for natural lighting and exhaust fans

should be installed for proper ventilation.

(b) Dust

Musk should be provided to the workers of powder section as

the atmosphere of this section is hazardous to workers

health. Due to crushing, filling and air cleaning, the
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atmosphere of this sect.ion is always dusty. Inhaling such'

dusty air, causes lungs problem. .1':'the workers of this

section work~ without musk, most of them suffer from asthma.

(c) Humidity

Humidit.y also has a great affect on workers. In snow, tooth

.paste and powder section, walls and floors are wet due to

poor ventilation and humidity; To maintain a hyegenic. and

'good working condition normal humidity should be maintained

i9 every section.

(d) Colour

The e4uipments, machineries and vessel~ are not appropriately

coloured. The colours of some vessels and equipmerits put

stress on workers eyes ..who wor!{ on them. So, these

machineriei, equipments and vessels should be repainted

keeping in mind the ergonomical' suggestions of cblouring

equipment and machinery.

5.6 MOVEMENTS OF HUMAN BODY AT TilE WORKPLACE

a) In most of the workstations various Jobs are done on

tables. Several workers stand or sit around a table/bench

and perform their Jobs. The existing table length, number of

workers', recommended number of workers as per ergonomical

approach are presented in the following table:
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Table-5.6 (a) Existing working table length for seated

works and recommended number of workers as
per ergonomical approach.

SLNo. Section
Table
Length
(cm)

No. of
workers
allocated
(both side)

Recommended
number of
workers

------------------------------------------------------------

1

2

3

Snow (in tube) 488 17 8Tooth Paste 25 10
Snow (in bottle)
Cleaning lind 512 20 8capping, etc.
Levelling and
Packing 430 18 6
Powder 316 10 4

-----------~-----------------------------------------------~
It was found that the 'working space on the table is very
inadequate for the worker. Some workers sit idle ,while
others work due to insufficient working space.

An ideal working space is shown in Figure-5.6(a) (4).

'locm.

~-- .... _ .. 100---.:.......--...:1
160

Figure-5.6 (a)
Horizontal arc of grasp, and working area at table top height.
The grasping distance takes account of the distance from
shoulder to hand: the working distance only elbow to hand.
The values include the 5 percentile and so apply to men and
women of less than average size.
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From ergonomics point of view the recommended number of.
,workers for each table are determined and are presented in
table-5.6(a). This step will certainly increase the ~orking
efficiency.

(b) While working on a table, workers move their hands not
symmetrically. They'make excessive perallel movement, twist
their hands unnecessarily which result. in excessive energy
loss. These unnecessary hand and body movement make them,
tired faster and sometime causes muscle pain. These
unnecessary movements are not in favour of 1I0tion economy
and so these shotildbe avoide,d. The normal and maximum
working area as well as the hand movements of a worker

I .~,

should be as shown in

Diagram 1.

Diagram 2.

Left hand
maximum
working
area

diagrams I and 2_ofJig.5.6 (b) (5),-_
NORMAL WORKING AREA
Finger, Wrist and Elbow Movements

Edge of
bench

•
MAXIML~WORKING AREA
Shoulder Movements

Right hand
maximum
working area

..

,,

•

Figure-" 5.6
73

(b). Normal & maximum working areas.
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s6me points are given below from the motion economy point of
view to over-come these problems:

A. Use of Human, body

When possible;

i)

ii)

iii)

iv)

v)

vi)

vii)

viii)

the two hands should begin and complete their movements
at the same time.

the two hands should not be idle at the same time except
during. periods of rest.

motions at the nrms should be symmetrical and in opposite
directions and should be made simutaneously.

hand and body motion should be mode at the lowest
classification at which it is possible to do the work
satisfactorily.

momentum should be employed to help the worker but
should be reduced to a minimum whenever it has to be
overcome by muscular effort.

continuous curved movement~ are to be preferred to
straight line motions involving sudden and shorp
changes in direction.,

free-swinging movements are foster, easier and more
accurate then restricted or controlled movements.

rhythm is essential to the smooth ond automatic
performance of a repetitive operation. The work should
be arranged to permit easy and natural rhythm whenever
possible.
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ix) work should he arranged'so that eye movements are
confined to a comfortable area, without the need for
frequent changes of focus.

B. Arrangement of the Workplace

i) definite and fixed stnLions 'should be provided for
all toois and materials to permit bait formation.

ii) tools and materials' should be pre-positioned to reduce .
searching.

i{l) tools, materials and controls shoald be located within
the maximum working area and as ncar to the worker AS

possible.

iv)materinls and t.ools should be arnm/(ed to permit. the
best sequence of motions.

v) •. provision'should be made for adequat.e light.ing and a
chair of the type and height. to permit good posture
should be provided. The height of the workplace Rnd
seat should be arranged to allow alternate standing and
sent.in/(.

vi) t.he colour of the workplacc should cont.rast. with that.
of the work and thus reduce eye fatigue.

C. Design of Tools and Kquipmcnts

i)

i i )

the hands should be i,cilieved of all wOl'k of 'holding'. .

the workpiece where this can be done by a .jig, fixture
or foot-operated device.

two or more tools should be combined whenever possible.
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iii) where each finger performs some specific movements the
load should be distributed in accordance with the
inherent capacities of the fingers.

iv) handles such as those on cranks and large screw d'rivers
should he so designe~ that os much of the surface of
the hand as possible can corne into contact with the
hnndle.

v) levers, trossbars and handwheels should be so placed
that the operative can use them'witht the least change
in body position.

5.7 CONCLUDING RKMARKS

The conclusions of the ahove investigation are stated below:

1) Ergonomic approach towards works goes beyond the mere
\

protection of the workers physical integrity. It

ensures workers wei-being through the attainment of

optimal working condition. In view of this, some

applications of ergonomics arc suggested i~ this

chapter. These suggdstions should be considered and

eliminate existing methods. This will certainly ensure

safety and wel-heing of workers as well as it wi 11
lead to higher productivity.

2) An ergonomic approach to the design of ~IMII jobs and

workplace appears to be the most promising engineering

solution to minimize the incidence of occupational

injuries. Such an approach will ensure that the MMII

tasks are performed within human tolerance limits.
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Chapter. VT
CALCULATIONS OF MANPOWER REQUIREMENT

Activity Sampling Technique was used to determine 'the

required manpower in the cosmetic and soap manufacturing

sections, because in these plants workers are engaged in

groups. Activity sampl inp; technique is very npplicable in

determining work volume accomplished by a group.

As a part of this technique workers are carefully observed

at different work stations. ~fter observing them in working

condition or in idle condition during working time, workers

activity ratio was calculated.

By using universal. formula of sample size calculation, the

minimum number of observation was calculated and is shown in

Appendix7L. The next step was to calculate the percentage of

relaxation allowances and leave and absenteeism rate'of lost

one year and thus the correct manpower requireme~t at every

work stations was determined.

Basic ,informations of manpower calculations are:

i) Present manpower allocation (shown in
Appendix-Q) .
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ii) Percentage of working time (shown in
Appendices - E and F).

iii) Relaxation allowances (shown in Appendix-B);

iv) Percentage of leRve and absenteeism (shown in
Appendices - 0 and PI;

v) Manpower requiremenl of every work slalion
(Appendix-D);

vi) Summory of recommended mnnpower per shift
(Appendix--C) ;

vii) Final statement of exisling and proposed manpower
~equircment and expected output (shown in
Appendix-A).

6.2 TIME STI/DY TR<;l!.~..!.QUE

To determine the manpower requirement, balance and expected

output of different work stations of step by step

manufacturing process, measuring PToductivity of different

~teps (for machine controlled workl/workers productivity

(for manual work) is required. This was done by applying time

study technique. In this method accomplishing time of

different works by workers or output rate of different

machines were determined. Also expected output for possible

work stations were determined after calculation of cycle

time.

Example Time required by a worker to fill a cartoon or
quantity of products produced by a worker per
minute.
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First, all the production lines were carefully observed Bnd

ineffective elements in the methods were eliminated from the

procesi by method study. Then all the informations availabl~

about the .jobs were recorded. Essential time study

equipments were used for time study. Observed times by stop

watch time study method were recol"ded. All data conc'erning

time study technique of cosmetic processing plant Bre shown

•
\
~I,,

in Appendices - .J and K: Existing base par( mixing , r
times . ~~J ,"

were also recorded nnd Arc shown in Appendix-M.

After observation, the observed time was converted to basic

time by applying basic mnthemnticftl equntion No. [2].

The British standard scale was used in this study which is

the 0 '- 100 scal e . Inc a 1cuI at the s tan dar d tim e , the

standard rating of the scale was considered to be lOO,which

meant by the operat.ors/workers work briskly/business like

performancb, all through over the working hour.

Standard time was calculated by adding percentage of

relaxation allowances with the basic time for every work

stations and groups in the processes (equation No. [:Jj).

Finally cycle time for a complete process was also

calculated which are shown in Appendix-I.

Basic informations of manpower calculations .are:
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i)

ii)

Ii i)

" '

I

average observed time; (shown in Appendices -
JandK);

basic time and standard time" (shown in
Appendices - I and J);

complete cycle time of the process (shown in
Appendix-I) ;

•

iv) output role of each section (shown in
Appendix-II);

v) r~quired manpower calculation (shown in
Appendix-G) .

Calculation of manpower requirement on the basis of time
study through production line balancing is given in
Appendix-G. For the above, output rate of each section was
calculated considering 5% average down ti.me for electrical.
and maintenance failure and 7.5 hours working time per
shift.

6.3 SUMMARY:

It may be mentioned here that in recommending the r~quire-
ment of actual number of manpower, the Activity Sampling
Technique results were considered since this gives better
res~lts th.n time study technique. Since the current manpowr
is much higher, the number of manpower calculated by the
Work S~mpling method wo~ld be better acceptnhle by the
management. Therefore, manpower requirement in KCCL may be
recommended from the Work Samp Iing Techn ique. As a resu It
the workers are supposed to work ot 0 sleady rote find
unhurried performance with time not being intenti~nally
wasted.
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Chapter VII
PROCESSING OF DATA ANn RESUI.TS

7.1 PROCESSING OF DATA

The main purpose of analysing activity ~BmplinR data and

time study through production line balancing was to

calculate required manpower. It has been. already mentioned

that activity sampling technique was applied on th~ee groups

separately in cosmetic and soap processing plants. All data

concerning these techniques are shown in Appendices - E and

F. After observation percentage oi' activity of every work

station and group was calculated separately. Calculation of

manpower requirement at every work station of cosmetic and

soap processing plants work sampli.ng technique adding

relaxation allowances and leave and absenteeism rate are

shown in Appendix-D. Calculations were also made seperately

for production and technical workers:

The summary of recommended manpower per shift are shown in

Appendix-C.

Fi~al statement of existing and proposed employemebt of

manpower and expected output of cosmetic and soap processing

plants are shown in Appendix-A.
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Analysis of data for cRlcu.lntion of required mnnpower and

eKpected output rate by time study technique through

production line balancing (mRnpower balance) are shown

cronologieally" in Appendics - G, H, I, J and K.

7.2 LIMITATIONS ,OF TnK STUDY

The main limitation~ of the study were:

i) this study wos confined only in cosmetic section
(allowable area). No investigation was conducted in
Perfume area. In Soap Processing Unit the study was
confined only in Pl/Pz' P3 line of Mazzoni Plant and P4
l,ine.

ii) for determining manpower only Time Study (Stop Watch)
an"d Work Samp 1ing Techn iques were used.

L ,
\
J

1
\

\n
'j ~
~...••,)
\

iii)

i v),

to calculate a Standard Time,'only the standard rating
was considered.

minimum number of observation was considered in between
60-70.

v) to determine monpower requirement by Time Study, output
rate of various sections weri fixed.

,!i) to colculote output ,"ole considering 5% average down
time for electrical and maintenance failure ond,7.5
hours working time per shift.

vii) in recommending the requirement of actual number of
manpower, the Activity Samplin?, Tec~nique results were
considered as it was found higher,

82

",',~.



7.3 SUMMARIZED RESULTS

i) Erllonomics Applications

Some applicafions of ergonomics on the design, of existing'
'work places, handling loads, hand tools and devices, working
environment and motion economy in cosmetic and soap
processing plants have been suggested in Chapter-5.

ii) Produciion Method study.-,
'--: I", •

About twelve improved/modified production methods and layout
in whole cosmetic and soap' processing, plants have been sugge~ted
in Chapter-4.

iii) Manpower

a) Abou't ~7% of existing manpower was found to be in excess
in cosmetic processing plant (Appendix-A).

b) About 48% of existing mnnpowei is found to be excess in
soap'processing plant (Appendix-A).

iv) Helaxation Allownnces

a)

b)

Cosmetic !','"cessin/',I'L",I.:
Technical Side
Packing Side
Other Side

Soap Processing Plant
l'ecbnicn.l.Side
Packing Side
Other Side

(Append ix'-Il)
~ 4!1%

28-:ll%
2(;%

(Append i,x-B)
:= ~!i%
= 25%
= 25%

v) Leave and Absenteeism:

Leave and Absenteeism rat.e was found 16.99% nnd 19.83% in
cosmetic and soap processing plants respectively (Appendix-O).

8~

o



vi) Output Per Shift: (Appendices - G and H)

122 Gross of Snow (in tube) by the existing manpower
115 Gross of Snow, (in bottle) by the existing manpower.
126 Gross of Powder by the existing manpower.

In cosmetic section the average current output is 41% less
than expected ~utput by the existing manpower.

335 Gross of Blue Bar soap (P1/P2) by the existing man power
335 Gross of Toilet soap (P3) by the existing manpowe~
590 Gross of 570 Washing Soap (P4) by the existing manpower

In stiap section the average current output is 43% less than
expected output by the existing manpower.

vii) Cycle time for filling
Snow (in tube) =
Snow (in bottle) =
Powder =

and packing part
2.975 minutes
4.362 minutes
4.061 minutes.

(Appendix-I).

viii) Observed Machine Capacity for full 8,hours operation:

Snow (in tube) production = 122 Gr~ss where as preseni
production is 70 Gross

Snow (in bottle) production = 115 Gross where as present
production is 80 Gross.

Powder production

Blue Bar soap production,

Tioler soap production

= 126 Gross where as
present production is
60 Gross.

= 335 Gross where as present
production is 190 Gross.

= 335 Gross where as present
production is 170 Gross.

570 washing soap production = 590 Gross where as present
production is 360 Gross.
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Cha.pte:r VTIT
CONCLUSIONS AND RECOMMENDATIONS

8.1 CONCLUSIONS

Tbe conclusions of thci present investigation are stated.

b.elow:

1) The requirement of actual number of manpower obtained by

the work~sampling and time study method~ were about 58%

and 41% respectively. Thus the result of work sampling

method was about 17% higher than the time study method.

2) From time study and activity sampling, it was found that

the existing manpower is almost 42% excess of what is

required at the present timE!. Excess manpower could be

utilized elsewhere.

3) The expected output of each section was recommended. The

current output of each section is about 43% less .than

the expected output.

4) Some modifications/improvements concerning production

method and material handl ing have been made. These

modifications are expected to impr.ove material/product

handling, working condition and above all to i~prove

productivity.

85



5) Some ergonomical ana,lysis, regarding design of work

places, handling loads, hand tools and devices, working

environment, motion economy etc .. will increase Job

satisfaction of workers, reduce the rate of accidents

and raise productivity of the plant.

8.2 RECOMMENDATIONS

On the basis of the experimental results the following

recommendations are made:

1) The suggested improved and modified production methods

implemented for easy and

impro~e the productivity.

smooth operat ion.
in.cosmetic and soap processing plants should be

This will

2) For improving worker weI-being, safety and efficiency

ergonomic principles should be applied.

3) From the study it was clear that in cosmetic and soap

section existing manpower is much more than

required. Manpower requirement must be calculated using

time study/work sampling method.

4) Authority of KCCL must take long term and appropriate

measures so that any problem of too much relaxation

time allowance does not arise.
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5) Day by day working efficiency of workers, technicians,

operators are going down as they are not motivated to

do the work. For avoiding this there should be

provision for various types of training, p~rticipation

and upgrading of workers, technicians and operators

skills.

6) It is recommended that a committee should be formed with

personnel from various departments in KCCL to undertake

the responsibility of applying Ergonomics to enhance

productivity.
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8.3 FUTURE RESEARCH

To obtain maximum benefit, research work through Ergonomics

Methodology anod Work Study Technique should be conducted in

the following areas:

1) Redesign of whole process layout and old equipments and

machineries according to the principle of Ergonomics to

maximise productivity:

2) There is a need to improve and standardize the method

of mixini, filling and packing works with the "aim to

maximise Job satisfaction and workers attitude towards

the job.

3) Use of computer in information processing activities in

order to reduce percentage of err"or, to decrease stress

on human ..

4) There i« a need to develop M~III.stundurds by employing

proper performance/capacity evaluation method and such

standards should Rive due consideratiori to the weight,

size, frequency and the position of the load handled.
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STATEMENT OF EXCESS AND REQUIRED MANPOWER

APPENDIX-A
Page 1 of 5

\

i :
Plants Percentage of , Average percentage: Average,

excess manpower , of excess man- : percentage of,, power : required man-I
I : powerI
I I

WORK SAMPLING METHOD.

Cosmetic 37%
42% 58%

Soap 48% ,
I

:

, ,
TIME STUDY MErHOD ,

Cosmetic 50%
59% - 41%

Soap 68%
.~,..
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STATEMENT SHOWCNGEXISTING &
PROPOSED EM1'LOTIlENT OF MAR:POWR

( SOAP PROCESSING PLANT )

."~ APPENDIX - A
Page 3 o~ 5

ALLOCATED MANPOWER \ RECOMMENDED MANPOWER
PLANT/pROOESS I PER SHIFT PER SRIFT .

jCARTOONI PETTY I CARTOON I PETTY I SUPERVISOR I FOREr1A.N

hERAT10- .. 1\, 'I I;p;_rAL_~OmrER 24 24 12+3 15+3 1

r I mECE I I II STAFF 6 6 I. 2 I 2\.0
\)l

P3

~PERA.TIC-
(AL WORKER I 37 -

TECH. I 12 1-
STL"'F .

17

6

1

WASHING
SOAP: 1TOILET
SOAP: 1

P.J::MABKS

~bout 48% !
10f eri"st-
linG: man--
~o~er is
found 7;0

be exceSS.

P4

PFE:RATIClo'
iNAL WORKER

TECH.
STl.FF

37

6

47

6

17 .

:5

1
-.

'.

~
.~~NroE "

~LANTS
I. _

5 (WO~)
PERFlJMEI - J
C~ICAL:2(Tech.Staf~)
OT~RS : 2 ('worker) - I



APPENDIX-~
Page ~ of1-?j

STATEMENT OF MANPOWERREQUIREMENT
, BY TIME STUDY METHOD

Sections

------~,-----~,----~,------ ...•,------ ...•,-------
I Allocated :rotal : Recommended : Total : Percentage
: Manpower :Allocated IManpower : Recommended: of excess
: )'1anpower : : Manpower : !1anpower
1 , I I I

, I
I,

COSMETIC PLANT . ,

Snow (in tube) 19 10

Snow:Cin bottle) 40 70 14 33+2 50%
Powder 11 9

, .
, ,

SOAP PLANT

Blue Bar(P1/P2) 24 8
-

Toilet (P3) 37 98 10' 29+2 68%

570 Washing(P4) 37 11

'" L

\

I

;! I . ],!

94
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•
STATEMENT OF OUTPUT PER SHIFT
BY EXISTING MANPOWER

APPENDIX- A
Page 5 of 5

.01

•• ••
•

\
i

"

. .
Present Expected Percentage of Average

Sections output output present output percentage
(gross) (gross) less than expec- of output

.
ted output ,

"'",Cosmetic
Plant

•
Snow 70 122 42%
(in tube)

Snow (in 80 115 30% 41.3%bottle) .

Powder 60 126 52% •
••/ • •

Soap Plant

Blue Bar .

(P1/P2) 190 335 43%

Toilet (p3) 170 335 49% 43~7%
570 Washing 360 590 39%(P4)

.

95
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CALCU-LATIOl, OF TIY£ ALLOVIANCES
FOP. SNOi'} (IN TUBE)/TOOTH PASTE/
SHEAVING CREAM PLANT

APPENDIX - B
Page 1 of 4

. .

-.0
(]'I

T ,
:"' ... (...~
. ; ':

r,". ~.~.

MIXING, FILLI~~ & , . "

- STOR;\GE TANK PACKING OTHERS REMf,R!G
( TECE. SIDE) -

PERSONAL NEEDS : 10% 10% 10% A.LLO\o,'.!J~';ES \vERE

BASIC FATIGUE : 5% % 5% DETERMINED ON :FilE
3ASIS OF ILO

VARIA3L':: ALLO\,IAN:2S FOR: POIiUS PERC~'~TAGE POIKTS PERCEi'<TAGE POIl~IS P.=.:.q8E;'~TAGE P.ECOHH::U~D.i...~ON.S

- Posture 4 4 2 FOR VArlIAELE

- Physical strair. h- e ALLO;..~ANCE.S IN
.) / - POIN7 SYSElI,- Vibratio:1 -; - - C01\'lL~::::'EIJ TO- Cor~ceht1"atioD 5 - - P~CE.,Ti\GE OF- Eye strain - - 2 ,

- I'oise 2 2 2 TII'JE.

- Tempera ture" and (Ref: In troduc tion to
humidity r

work Stud~., ILO.a - -- Ventilation 3 3 3 Geneva, 3rd Revised
- Fumes - - - Edi tion).
- Dust & dirt - - - . .
- Wet 2 2 2

- - -66 3496 20 13% 11 11%
--- --- ---
49% 28% 2ff!! ; •. •

B. CALCULATED LEAVE & ABSENTEEISM RATE FOR COSMETIC PROCESSING PLANT IN 1989-90 = 16.99%
•



:.CALCULAI'ION OF TINE Al.LO\o.'J.NCES
FOR SNO" ,( IN BOTTLE) PLAt;T .

Ar' .t'.l!ir:.lJ.UC - B
Page 2 of 4

'.0
""

.."..;:;p,.:".,:;..

~!ff-~'

I

MIXING, FILLING &
1,

STOR:'.GE TANK j PACKIN3 (JTHI;RS REHhRKS
( TECH. SIDE) 1,

F:t:RSONAI, NEEDS: , 10% 10""; 10% ALLO"ANCES \":t:RE

3.t...SIC Fj~'IIGUL : 501 :f;~ 5% BETERMINED ON THE
I' bF.SIS OF ILO

VARIA Bj"-;-; ALLO~;Al-::E:.S !DR: POIRTS PLRCZi,rAGE POIJ';l'E PL:RC.E;-;TAGE POIl~'r.s P:::RCENTAGE'RECOifJhElm~.:!'ION.s. FOit VARIA.:aLE
- Posture 4 4 2 ..u..LO\-JAl\GE..3 I!,
- Physical strair h"', 15 - FC;D\T' S-iSTDi-
- Vibration 1

CO~~V~TE:'TJ- - PERC:c.;NTAGL OF'-

- Concentration " - - TIl.IE..-'
- Eye St:-ain - - 2 (Ref: IntroQuctio:}
- ~;oise 2 2 2 to Work Study, ILO.
1_ 'I'e:mperature and

Geneva, 3rd rtevised
Edi bon).

h~idity 6 - -
- Ventile.ticn 3 3 3
- Fumes - - -
- Dust & dirt - - -
- Wet 2 2 2

- - -
'66 34% 26 14% 11 11% .

..
--- --- ===

., .
" 49% , 29% 26% .

,

- _.



CAL8UU.TIOl'~ OF TIHI ALL01.>.JAN:ES
FOp' PO'vIDEP.PL.~NT -

APPENDIX - B
Page 3 of 4

\.0
OJ

- ~;rnNG, DRUMFILLING I
AND CONTAINER PACKING OYdE..'llS REi,l.:"i.RKS
FILLING (TECH. SIDE1

\ I ,- - 0' -,r~~-"-------
PERSONAL N77DS : 1C/i{, 10% 1-0% .~ Wn. ~\.,.i.t..•.• w..t...H...t.,

DbT.::...>/HINEDON TiG
BASIC FATIGl:E : '","

PEECE:'P_GE \ POINTS

~~ 5%. BASIS OF ILO

VARIABLE'ALLO~ANCES FOR: POINTS PI2CE1\'I'AG:E: POINTS P~CEl~TAGE RECO!"lJ.\iE~I\'D;~TIONS
FOR VARIAELL.

- Posture 4 4 2 ALLJ~'''ANCES :J]\
- Physical strain 46 18 POIl'~T .sYS:rEI~i- COFV.LRTEI; TO
- Vibration 1 - - ,

FSRSEN.rAGE OF

- Concentration 1 1 2 TIIVlE.
-

- Eye strain
,

2 (Ref:- - Introduction

- Noise 2 2 2 to work Study, ILO.
Geneva, 3rd Revised

- Temperature and Edi tion). -
humidity 6 - - -

,

- Ventilation 3 3 3

- Fumes - - .
- Dust & dirt 1 1 1

- Wet 2 2 2
- - , -
66' 34% 31 16% 14 11%

--- === ---
49% , 31% 2fff,



. APPENDIX - B
Page 4 of 4

,
DETERMINATION OF ALLOWANCES

FOR SOAP PROCESSING PLANT

A..

c

~

ClIDTCHER \
& PACKA.GING OTHERS REMARKS

E'££D TANK _.
('ECE .SIDE)

PERSONAL NEEDS • 10% 10% 1~~ \ALLo\<JA1~CESWJ:.R. IDErEEMINED ON

BASIC FATIGUE 4% 4% 4%
IBASIS OF . ILO

. lRECOHI1E!nlATI0N. JOR VARIABLE
- ALLO'WENCES.IN

VARIABLE A.LLO'WANCESPOINTS PERCENTAGE POINTS PERCEN'TAGE POINTS PERCENTAGEPOINT SYSTEM

FOR:
PONVERTED TO
IFERCENTAGE OF

- 'Temperature 6
I'ItlE.

-

- Physical Strain' - - - - - - - - 6 - Ref: Introduc

- Noise - - - - 2 ------ 2 - - - - - - - - '2 to \~ork StudJ
ILO. Geneva,

- Posture 4 4 _ f_ _ _ _ _ _ _ 4
.. 3rd Edition) .- - - ------

- ,
- Eye Strain 2

. ' 12 11% 12 11% 8 11%
•

===c= EC=_==:C e==::c:=clI:

25% ;
25% 25%

\
i

'"'"

B. CALCULATED LEAVE & J..35ENTEEIS!1 RATE FOR SOAP PROCESSING PLANT IN 1989 '" 19.83%

'-' /

- .••...-'-~



i"'ag'e '1 01 C.

Sm1!'lA?YOF RECm1MEND~ MANPO,:LR PE-; SHIFT PER PAiiTY(DAY). COSMETIC PROCESSING PLANT
.

SNOW ( TUBE) PLANT SNOW (BOTTLE) PLANT pmmER PLANT COMMON
FOR

.SL. WORK 31'.'. TION!LOCA ~OJ'; Filling & Base tilling & Base Filling & Base ALLNO. (BRIEF DESCRIPTION). Packing Part Packing Part Packing Part PLANTS- Part Part . Part,
B C D E F G H I~.

I

1. Filling & Bel t cleaning/Filling & Cap -
2. 4 2Flacing/Fillir,g, weighing & Il1S})ection - - -

2. Packet ready & stamping/straighting and
~artoon ready/container cleaning & 2 - 3 - 2 -petty opening

.

" ~ .' ~b/ t~-g/ "'t~' 2 3 2/. ~nsertlng ~U e cap pu ~ln cap ~l ~lng - - -
I ?aeket closing & arranging/levelling ." - 5 - -~.

/ -
:;;. ~opper, tube fOI'r.Jing, cartoon p~eparEtior~ ..• 1 - 1 - - -) . hopper & cle~~ingbottle

I

, .c. Packing 1 doz./single packet making 2 - 5 - - -
-7. Final packing/packing -I'doz. anc 6 doz. 1 - 4 - 2 -

8. Xixing & Transpering to filling section 6. • ,- - - 0

9. TTansportation & waste cartoon disposal - - - - - - 2

10•. Other utili ty servi"ces (carpent~r, store, .- - 2lao. tete. - . - - -
11. Tech. staff(From base part to packing) 2 2 2

12. Supervisqrs 1 1 1

102• Foreman - - - 1/. I.
.

~

8

~~:.

• Base'part for snow (In tube) & snow (In bottle) section is common., -
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:NO.

I,,-
A.

I 1
I
I 2
1

i 3
ill.
-
5---' 50

--'

~:ff.~.

~ORK STA~ICN/ LOCATION
(3rief Deecrintion )

'"...

~y CF RECOMENDED1'!A1fpQ"nFER s:ITFT
SOAP PROCESSING PLANT

A.t'.t'~j~l!l.X- v
Page 2 of2
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APPENDIX - D
Page. 30f 13..

CALC:JLh.7ION OF HA!, FeWER REQl:IREHENT
PLh.NT SNO'v,' (If' BOT1'LE) FILLING AND
PACKING PI,HT (PRODUCTIOJ\ STAFF)

9

?..:::!"'.J3,!;S

One supervisor
is recommend-eci
.for tf:e plant1

3

5
4

5

s !

I
4 ;-- i

!
1 i

32.872

2.1.55 i 2.872

4.078 4.771

3.829 4.479
2.913 3.407

T,~C.O? WOF..:..:....""I )'10;0? \I0~D:::P.$
. IP3QUI3ED CONSI~?.:sQUIRZD CONsI;-?3CO~nZD

ID:::RING B..~~.;c'-IDEP.lRG '::"E 8t :r.o~o:?:-'C'P..:...:.?S
'J:::NCES. .ABSDl'l'£.£.l~. I )ler 5b~:~.

2g;~

5 .p=Col.4x1.29 17=Co16x1.1699I

29"/. I 3.121 II 3.566
. 1

29% I. 0.832 I 0.973
1

I 2.455
I
I
i
i

1.903

0.64521.57[.

40.32%

38.06%

2

4 i 47.58",6 1.903 i 29%

8 I 39.52"l 3.162 I 29%

8 I 37.1% 2.968 I 29%
6 I 37.63% 2.258 I 29"/.

f
I
;

I
I ! I

I

6

3

5

110.0!'\10=.5/1 % .0~lI"G.(A.s iNo.O? \lO~RS/ ~U.LOWUIZ.
O::-'U..TOP.s Obta:":led .f:.om I ~UIm TO IR-:-J:....AXAT!ON
ALLOCA~~ Acti n ty Sa.m- I' :?E?..FOE": WORE: I ALLO~C:;S

...,"HT:::- i)-;> .•.. p..... CON~T. 1
3 14=col.2xCo1.3r

,- =qeD 1

2.419 I
I

1

~O?.:.: STA..:'ION

Supervisor

j
Filling & cap I
placing :1

, '.. I
:lopper .& Clean~ng
bc'ttle I
Paeke: ODer: & .
s tamning ~ make i
straight and i

~ • I
C~ ••..oon reaay !,
C?-p putting I
on bottle I
Level "Tapping I
around the bot~le

. I
Single packet ~'
making
Packing of 1 d z.
& 6 ripz.& pl~

I
j

-'"S

:{t.

-



A!-'!' il'W l1I. .;: .1J
Page 4 of 13

CAL.-'"'1JLA.TION01' I'J..NPO'WLRREQUIREl'rr.!/T
. - - . -

PLANT SNO~i (BOTTLE) - TECHNICAL STAFF

a

o

P~...o.:~S
% l./OETIllG(./uS ]No. OF 1I0Rn:P.s/ \ll,W\Il.EIZ hlO. 01'- WOP' "RS ["10. OI' '.Iom:::?s 1
Obtained fro",IP.:EQUIRED,TO_ !RE""~T~O)i I~QUI~.:E~ C9NSI I ?.EQUIP.:EE_CONSI!-?.:EOOr.!::N~"ED
Activity Sam- IpEP.l"QE'r.OE>;: I .A1;I;G.~.:ES--- ",=...-GJi" ••• .ALLC- DmNG IZATI: 8d NO.CF ',10",,-""£15
~. b;-ol ICON'l'£NT... .'.••.~CLS. ABs:ENTEEISrl. IPER 5"IF'l'.

I ; 1 ,,=Co1.2o<:001.;.. 5 16.Co1.4x1.49 17=Col.6x1.1699 I 8

I I

T

I IrQ. OI' 1I0P:;;:;:RS1
O--~.mo~o

I
:-""""'. • ~A.:.l.OCA.~.'ED

i 2

1

1

"iJe?.:£: S:~ION

I I
I

4 • 19.51% 0.7804 I
4996 1.163 I 1.3b ~ I -

.
,

..,
I

,

I
I lOne foreman

I
Ifor whole

I 1 Icosmetic
Foreman -, 11ine is .

Irecommended.

-. I

-'o
VI

,~:~~~~~.~~. ~;

, ,



"m?.!: S'1'A.!'ION

1

CALCL~ATIO~OF h~NPO~ERREQuIP~~NT
PLM:T PO'tIDER ~ FILLING AND PACKING P~.RT (PRODUCTIO!\ STAFF)

2

APPENDIX - D
Page 5 of 13

i;

?~.l~Z3

9

-'o
(J)

Cleaning
container,
ce.rtoon ready,
petty openin@i
&, stamping .

Final Packing

Supervisor

3

3

I 41.33%,

42.66%

I

1.234

1.279

,
i
!
i
i

31%

~;--.--

1.624

1;677

1.901

1.961
I

i,
I

I
I
I
I
I

2

2

2

1

i

I
.One supervisor
is recommendedI Jor the plant.

I
I
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C.ALCU.w.TIO~ O! M./JiP0'W:;:RREQUIBE'lENT
PLJI.NT PO,','D:s.." - FILLING & PACKING PART (TE;CHNICAL STAFF).

o

P..!:"!:..~s
% 1I0p.ITNG(A-S iNo.O? 1I0RZERS( ~LLO"''J.3LE 1'10.01' 'Wop•• RS 1")0 .O? ''''O~:o.s 1 I
Obtainec. "::-o:o.I?.EQUIP.:ED• .T£- ~'~!;.~.2~j'(~Q~~.:E~ ~9~~It?.:EQ~;.:EP_ COI1S:rrP.:ECCr-s;;D~
A.cti vi ty Sam- IP:E:lU'ORI'J wO=. I .A1:!;vw ;:;.;~ES-- ,,:::Ell'" "'-"-'-"-'~-ID.=..~-,-N"LEA.~ &! NO. OF 1I0RK.=.RSI
T')1': __ ~ '" CON'l'£NT. 01 'i:E:NCES. A:BSENT:EEIS~. I PER SEIFT.

I 3 1 "=Go1. OoGol. ~ • 5 16wCol.lfx1 ~49 !7=Go1.6x1.16991 8

INC.O? 1J0Ri3:aS/
OP:GJ..TOP.s
Ili.LOCA.T~
I 2 .1

'WCP..I: S'::' A:'IOR

i I
Mixing & I

I. I
Filling iMa.chine .

I
4 23.98% . 0.9512 49% 1.417 1.658 2
. I i

I I

I I
i I

I I I I.t

~
o
'l

-

,

; ) "
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CALCUL!>TION OF Ht,NPO"LR REQuIREMENT
~N FOR ALL PLANTS OF COSMETICS.

"~,"7"smA.ml0li ITIO.O? '.IO~~.s/ % liOP.!:Il'G(A.s iNo.O? 1I0P~RS, Tlllw,;l.3IZ
•.•.. ~ • _! O:.::....•{ATOP..5 Cbtai:led :f.=O:t J ELQUIRED.70 r;sLA.XA~ION

ALLOC.A.~~_ . J,.c~ivi ty Sa.m- I ?ER..li'c.~ WO?..!:. II ~Ow~CZS
_ -"~ng ""'::f-~l COJ:"TEf'T. . .

1 i 2 I 3 14=Col.2xCo10~t' 5
"'-,.- 't-.' I I I.....•r=::.nspor 0. I.o~onI ,

&.1 i!
~..•aste ca:tQqn II 4 • 21.59% I 0.8636 I 2~
disnosal !

- I I, ,
. I I! !

Other Utili tv ! 1 !,.. ~ i
.::.e::-Vlces - I - I

I

9

is same.

Separe.'te base
part

I .I For conve~l ence
i 9f opera :ion 2
! workers B.re
I recommended for
! ~l' '""I' ~T'! ••.c::I c:. -'- .:-.,!..C' .• J "L'
I
I
!
i Ease part for
sno.....'( tu'-~e) and
sn~:n.;( Esot tl e)

2

2

6

6

•

1.273 '1.088

I
!

I

I,

[;;0.0? 1I0P..:..:...'lSI' ~O;O? '.lO?l::DER;:J :l
t:'-'" _.... ,.. .•~.••"!'" ':l- , -- .,.; ':'- r'I _ ,... -

1

:....:..""::UI~..:..I1.v9:.'~..:.-I •.-::Qw:~...=.P.....cor.s~-_..=.c\,,;~l..;:n1 !2'"'A~ZS
~E?2N~~.~0- D~?~~u~~ ~ NO.OF ~Ol~~RSI~

,:..r;:NSES. ABSENT:sEIID1. I per s);:..i'... 1

p=Col.4x1.26 17=Col.6x1.1699 8 ~
I I I:,

, 1

1

I
I

I

I

base part for
Powder

3ase part :or i
Sno., Tootnpe~ue
& sheavi~g cre~m,

....•
o
OJ

Foreman 1
One foreman
for all plants
is recommended •

, , •

• Activity sampling data sheet for Transportation & waste cartoon disposal
were prepared by allocating 4 .orkers.!

'- > r''.
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CALCULATIONOF 1UIlP0II'ER REQUIREMENT
PLANTP1/F2 FORBLUEBAR SOAP PRODUCTION(\l0m:RS)

98

21.4971.25

16acOl~ 5x1 ~25 i7-0016x1.983 -I
I

, \

5

25%

: I i I, 25% 1.875 2.246 3I I I

I,

!
i,
I 2~h , 1.25

\

1.497 ! 2
II ,

I- I II I I I
I II 2% 1.1~ I 1.35 I 2

I i
I I I I

I

1

0.g09

~Col.2xCoC3 .;.rOO

I
I

! 1
I
1

i
i ~ 5I I •,I .
i

3

45.4;%

10%

16.67%

33.,,%

I

1
I

I

2

10

2

c

3

1

?,lCKAGING

!1A.AING &
D:::L:. V""BY OF
:£1't?T'Y
C.lo.R'1'OOI,S

I

I
n:EDING! \
LOADINGDRYEit

i
RECIEVING! I
uNLOADING I
FROM:lJRY"ER& I .
YILLING :SOXES
(ST..ti'!PING) :

I
I
I
I

'~OP.!:STATION
1'I0.0F IIORKERS!% 1I0EKING(As ~O.OF \/ORD:RS! ~LE NO.OF WOBD:RSr1'10.01' "",OBKbRS'
OPERATORS Ob'tain",d from REQUIRl!:DTO TION REQUIREDCONSI REQUI?.zD CONS~ P':::CCI'lrlENDED
ALLOCA.TED ,lc'titi~ Sam- PEIlFOlU'lVORK ALLOWENCES D:c:RIl'lGR.~ DEl'.ING ~;:'AVL NO•OF \lOBmS

?~~S

t)'; nr Dp .••.e'\ l.CONTENT. l
'.<El'ICES. ABSpTtEISM. , PEB SHIFT.

I I ~ • I8 9

...•
S

SUFERVISOR
1

•
~:; ..-. -- ~:- .•...~ -... •.... ., ,.
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CAl.CUUTION OF l1ANPO>lER REQUIREMENT
PLAllT P1/P2 FOR BLUE BAR SOA.P PRODUCTtON(TECIDIICJl.L STAFF)

\lORK STA.TION
!'lO.OF \lORKERSI %\lCRKING(AJl flO. OF \I.oRKERSI !ALLOWABLE NO.OF WORKERS ~TO"OF 'JO~RS

OPERATORS Obtained from REQUJ?£D TO ~ELAXATION REQUIRED CONSI I-REQUIRED CONSl RECCMl1ENDED

ALLOCATED .loti vi ty Sam- PERFORM WOEK AL:L.Oi<Ell::ES DERTIlG R ,2..1.0- DERI:::G LEAVE ! NO.OF \lORKERS RE:UliY.~

~" n_ CONTEflT. , 'AENCES. ABSENTEEISl1. PER SHIFT •

1 2 ;; I4=Col.2xCol. ;;~ POO '5 6-Col. 5x1.25 7=Co1.6x1.'183 8 9

CRUTCHER
& 4 16% 0.64 25%

~

FEED TAIlX
0.8 0.958 ,1

(TECR.STAFF)

,
, I

,

'. .•... ---.......
~'_~T......,.. •
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CALCULATIONOF 1"J<ID'01lERREQUIRmENT.
PLANT P4,FOR 570 YASHING SOAP PRODUCTION

(YORKERS)

"

1 I

'"ORE: STATIO!!
1"O.OF \I0Rn:Rs/ % ,"OllKING(AS ~.OF 'oIORXERS/~OW},BLE
OPERATORS Obtained from ~UIRED TO TION
ALLOCATED Activity Sam- PERFOIlM.,"0llE: ALLO'oIEITCES

, CO!ITENT..
2' 3 I4.(Col.2xCol.~~OO 5

NO.OF WORKERSr~O.CF YORK~
REQUIRED CONSI REQUIRED CONS RECOMMENDED
DERING R.ALLC- DERING LEAVE NO.OF ,"ORKERS
1JtNCES. lilSENTmSrl. PER SHIFT

001;4:>:1.25 7-COl.6x;I.1983 8 I_.+ i.. I I

re:1'.AEKS

9

~..:...:.

ES:sD!5G-j
LOADING DRIEE 3

4

8

33.33%

50%

28.48%

1

2

2.278

2% 1.25 1.4979 2

I
25% 2.5 3 3 I

I
I

I
25% 2.8485 . I 3.41 I 4

I
SUPERVISOR I i, 1_-

14

1

23.68%

9%

3.315

0.95

I

I
.1

2%

2 sp."

4.14

1.1875

I 4.96

I
I

1.42
( for

bbse:::-vstioD
5 :Was fqr Fetty.

t''De hal!' is
~ecommeoded
!for Cartoon.
i!Fa::"convenie-

2+ 1 Dee of work
all olacA~xe~utioo 1. "'~crKe:- foreach FlaD .•...;s

! -- ••••""•••?"' • .,~.?-

1

- .- """"'- - .......• .-...''. ~- .-'. ., .
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CALCULATION OF l"'..ANPO\lERREQUIREMENT
PLANT P4,570.WASHING SOAP PRODUCTION(TECHNICAL STAFF)

,
~One Fore~an
: for whole
; washiniZ' 508'0
I line is ~
! recommended.

2

1

1

1.13.0.94

0.86 I 1.03
I

I
i i
! II I, II
I 1

Ii I

1'10.01" WORKERS rNO'OF '.ORKERS . 1
REQUIRED CONSI REQUIRED CONS RECO=ED .1 ~..::r.AP.-S
DERING R •.AI.LO- DERING J:EA1lE 1'10.01" WORX:ERS.. '"
\/"ENCES. . ABSENTEEISl1. . P::R S!!I:FT.

6-Col-.4x1.25 17mCol.6x1.19831 8 I ~
I

-

25%

2%

-

0.688

18.8%

34-.43%2

4

1'10.01" IIORKERSI I" 1I0RKING(A.e UO•OF WORKERSI IALLOWlJlLE
OPERATORS Obtained from REQUIllED TO ~TION
ALLOCATED Acti vi tJ' Sam-PERl'ORM WOR:;" ALLOWE!lCES

, . + . CONTEN'T•.
2 I 3 ~C01.2xC01.~1~0--5

I .C-.~ I

___ I I i

'JORK S':'ATION

--
1--

CRUTCZER.
FEED TANX,
CUTTER.

-'"
STAMPING

-'" If\)

i
FOll!'lAI/

I
I

, '.'
,

-'
,. . ""- --... ..•
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:,,:.rcm ;'"101' 0'" •..•prrrn.IDL.E~UIRD1ENT
TOILET SOAP PRODUCTION PLANT. P3
(Tecnnical & Operational)

9

=.ulKS

3 Ope=-a'tio-
nal worker-
"':Tecb.u.ical
Opera"to=.
5 Cnere'tio-
oa1- .•..lorke:" .
1 TechnicalOpera-:or.

I

'lone Foremen
fo:, "Thole

i Toilet Soat'

ILine is =-~cOl:lenoec..

I
(.
I Technical
I Staf~.

I
I
I

I

1

..,

2

2

., .•.1

6

••

•••

8

3.23

,.225 3.85

4.3 ! 5.37,
I

I
0.8 I 0.96

I

1.1 i 1.32
I

1 I 1.1983 I

2.7

NO. OF IIORKZRS r!'lO. 01' ',/ORKD
REQUIRED C,ONSI REQUIRED COIlSJ} P.ECO~DED
DERDlG ll.•.A.L'LO- DERI!'IG LEA.VE &j !'1O.OF ;.IQJlKZll.S
\lZNCES. ABS.c.L"li'mSM. I per au,,:.... j

I 6 I 7 I5

25%

2.58 I 25%

I
3.5 ! 25%i .

I
I

0.64 I 25%
I

0.88 I 25%
I

0.8 - I 25%

I,
I
: I

I
,
I

1

I
I

4- .•.Z(D?) I l1.3%

8 .•.aop) I 36%

"-
I 16%,

4- I 22%
C I3 ! 2~;
! .4-

1 .~-
!

1

sm'ERi'ISOR I

ro~ 1_--,-__

':J...?!NG

~UlTG

:A.RTGON
PllE:PARA.TIOR
CA..~OOR
S"U':?LY

EC"EIi'Il'lG &
ST.11lPING.

.~?..A..~ING

NO.OF \lORKERS/I% 1I0R!!NG(As WO.OF IIORKERS/ 1.u.L0llABLE -'
OP:!:RATOP.s Obtained fro •• illEQUIm:D TO iREUllTION
A.LLOCA.TED A.cti vi t'y sam- I PERPOEl'l IIORK I AILOIlElTCES

I l .....'ingDp .•.'P' ,CONTENT •. ,\

I 2 I ' I 4[
I - I -

CRUT:'hLil FEED I 6 36% I 2 16 I
TANK & ~ING • ,
(Teen.Staff)

,
'JDRK STATION

-'>-'>
\.)J

,
.~-' ~ ,- .. --~' -,
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,
C.ALCULATIONOF 11ANP0101ERREQUlREI1ENT
C0lll10N FOR ALL ~s OF SOAP PROCESSING.

\lORK smA.TION ~Y.I/OBKERS/ % WOBKING(A.s ~.Ol!' \oIORKERSI iALLOIolABLE
• I OPERATORS Obtained from QUIRED TO . ~EL.UATION

. AJ..LOCA.'!'ED Aeti vi ty Sam- ERl"Olll1 \oIORK ALLOIIElTCES
j T"o]-iD!; Data' I. CONTENT.. J

1 I' 2 I 3~cOl2xCol3-;1001 5

2

2

31.291.08

NO.O? WORKERS I NO.OF '.OREERS •
REQUIREDCONSlrREQUIP.ED CONsIl- ?.ECO:T.El1DED I ~s
DERING R•.ALLO-DERING LEAVE II! llll.0l!' \l0REZ"..5 •
WE!lCES. AESENTEElSI1. ! PER SHIFT
s:Co15x1.-25 i7=Co16x'.983 I 8 I 9"

I .
~or-.coDvenieD-ee of O'Dera-
,...i on 2 ~'orker
lare ::-ecomcooed
!:fer each 'DlantI .
I
I
i
i
I

I

i
I
I

25%0.8621.6%

I. I

I
i

DUNNAGE
&

TRANSFORTA-
TION
COLOUR
PERFIl'm

I

OTEER UTILITl!
SERVICES I

I

...•...•

.p

_~_c.•.•.
i.

.J--'
_"":::~ ••



w: Present ~ Working
NW: P~esent & not Working i.e. idle
A: Not prese~t at work station.

ACilVI TY SANFLI~G Dil.'rA SHEi..T - 1
SNO,,' (IN TUBE) SECTION - FILLING &
PACKING PART (PRODUCTIOii STAFF)

APPENDIX - E
Page 1 of 19

Date: 10.9.1991.

RKS

-"-"\J1

. FILLING & BELT PACKET R£ADY INSERTING TUBE PACKET CLOSE I'JAKING ONE DOZ. FINF.L PACKING HOPPER, TUBE I --M'
;-ROUND CLEANING AND STAJ.lPING (2) AND ARRANGE PACKLT (2) FORllING, CAR'IOOI tililli'.
i (4) (2) (4) ,(2) PREPARdIOK AI,D.
I . ,IASTE COLLECn9rI
i V;NI~ A WNW A Vi N\~A v" 1'<,;;. Iv ~A vi NWA \~ ~ Ai 09':20 . 1--'1- -.:;-- -''2-- -2" ,-- --~' 1 -' 1 - 3 1 - 2 _ _ _ 2 _ 1 2

i 09.25 1 1 2 2 - - 1 - 1 - 3 1 - 1 1 - _ 2 1 _ 2
i ()9 3(':. '1 1 2 2 - - 1 - 1 - "2. 1 _ 1 1 - 2 _ _ 1 21 '-' • - -'

, OC,=c . 1 1 2 1 1 - 1 -' 1 1 2 1 '; 1 - _ 2 _ 1 _ 2",e..-./ _

09. 40 1 1 2 1 1 - 1 - 1 1 2 1 1 1 - 1 _ 1 1 _ 2

09.45 1 12 1 - 1 1 - 1 1 2 1 1 1 - 1 - 1 - - . 3

09.50 1 1 2 1 - 1 1 - 1 2 1 1 1 _ 1 1 _ 1 _ _ ?

) 09.55 1 1 2 i - - '1 1 - 1 2 1 1 1 - 1 1 - 1 - - 3
f1Q.00 1 1 2 1 - 1 1 - 1 2 1 1 1 - 1 - _ 2 1 - 2

i 10.05 1 1 2 2 - - 1 - 1 2 1 1 1 - 1 - - 2 1 - 2
: 10.10 1 12 2 - - 1 - 1 2 1 1 1 - 1 - _ 2 1 1 1

I 10.15 1 - 3 2 - - 1 - 1 3 - 1 2 - - - - 2 1 1 1

: 10.20 1 - 3 2 - - 1 - 1 3 - 1 2 - - 1 _ 1 _ 1 2
i 10.25 1 - 3 2 - - .1 - 1 3 - 1 1 - 1 1 - 1 - 1 2
i 10.30 1 - 3 2 - - 1 - 1 3 - 1 1 - 1 1 - 1 1 2 _ I
: 10.35 1 - 3 1 - 1 1 - 1 3 - 1 1 - 1 1 _ 1 - 2 1

110 40 1 - " 1 - 1 1 - 1 3 - 1 1 - 1 1 - 1 - - 3, . -'
: 10.45 1 - 3 1 - 1 1 - 1 3 - 1 l' - 1 - - 2 - - 3:
i 10.50 1 - 3 1 - 1 1 - 1 3 - 1 1 - 1 - - 2 - • 3
110.55 1 - 3 1 - 1 1 - 1 1 1 2 2 - - 1 - 1 - - 3

: 11.00 1 - 3 1 - 1 1 - 1 1 1 2 2 - - 1 < - 1 - - 3

Contd. Page 2 of 19.



J;.VJ.J.VJ.J.~ ':>J;.i'i.t"L.ll~l21J1-I..,LJi. vrtf,,J:~.•J. - 11.l.

SNOW( IN TUBE) SECTION-FILLING &
PACKINGPART (PRODUCTIONSTAFF )

Page 2 or 19

Date: 10.9.1991

PA:L~T RZf\DY INSE:RTI~G
rlut':-J:.rt, "U~'"

ROUND
FILLING & 5EL I' FACET CLOSE. ~!AKING ('H,,:; DOZ. FII\AL PACKING FaRNING, GAR'IOO!R~.'iA-"';(i{S

• CLEAJ\ING Ah"D ETANPING T"L;BE. Ai'~D AP.RA1~GE PACKi.T '( 2) PlU:?A.RP. TION AJ~i);
(4) ( 2) (2) (4) (2) ViASl'~ C0It~9l'I01

VI N'v.' A VI 11';1 A' W NW ,
Vi NW A Vi !'<"W A Iv N\4 A Vi N,} A"

I 11.05 1 - " 1 - 1 1 - 1 2 - 2 1 - 1 1 - 1 - - "... ...
/11:-'-0 - "'-0- -.._._ ..- -,,--- 1 --- 1 1 2 2 1 1 1 .,1 -' - 1 - 1 - - - - . .1

! 11.15 1 - 3 1 - 1 1. - 1 2 - :2 1 - 1 - 1 1 I 1 - 2

1'1•20 1 - 3 2 - - 1 - 1 2 - 2 1 - 1 - 1 1 I 1 - 2
l 1'1.25 - - f-Ij 2

..
2 2 2 1 1 1 1 I 1 2- - - - - - - - - -

! 11.30 4 - - 2 - - :2 - 2 ~ 1 - 1 1 . - 1 1 2- - c; -
i 11.35 1 -

"-
- - 2 - 1 1 - 3 1 - - 2. 1 - 1 I 1 - 2...

: 11.40 1 ' 3 - - 2 - 1 1 1 2 , - - 2 1 - 1 I. 1 - ~- , c;

I 1'1.45 1 - " - - 2 1 - 1 ". - 1 - - 2 1 - 1 I 1 - 2~ ~'--111.50 2 2 1 - 1 1 - 1 3 - 1 ~ - - - - 2 I 1 - I 2- c;

j l"i.55 1 1 ~ 1 - 1 1 - 1 ;; - 1 2 - - - - 2 1 - 2c;

i '12.00 1 , 2 1 - 1 1 - 1 3 - 1 - - 2 - - 2 1 - 2 I,
I 12.05 1 - 3 1 - 1 1 - 1 2 1 1 1 - 1 1 - 1 I 1 - 2

i 12.10 1 - 3 1 - 1 1 - 1 2 1 1 1 - 1 1 - 1 - -
"-
...

1,2•'5 1 - 3 1 - 1 1 - 1 2 1 1 .1 .- 1 1 '- 1 - - 3
i 12.20 1 - 3 1 - 1 1 - 1 2 - 2 1 - 1 1 - 1 I 1 I 1 1 !

I
! 12.25 1 - 3 1 - 1 1 - 1 2 - 2 1 - 1 1 - 1 1 1 1,
1,2•30 1 - 3 - - 2 1 - 1 3 - 1 1 - 1 - - 2 I 1 1 1

1'2•35 1 - 3 - - 2 1 - 1
"- - 1 2 - - - - 2 1 - I 2...

12.40 1 - "- - 2 1 - ,
3 - 1 2 - - - 2 , 1 2... - , .., -

TOTAL 40 13 111 43 2 .37 37 2 43 79 34 51 42 9 31 24 6 28 24 12 87

% 24. ::* 52.4 fl% 45.1 ;:% 48.1 1% 5'.2 <% 29., ff!6 '9. 1% i,

-'-'(]I
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ACTIVITY SAMPLING.DATA SHEST - I

SNO'vl( IN BOTI'LE) SE.cnm; - FILLIKG &
PACKING PART (PRCDJCT.lor STA.l<=)

Date: 17.9.~991.

RKS

P!~CKET OPE!'~ &

FILLING P.l,D HOP?L:R & CLEAK STAMPING, MAKE Ci~FPUT:'ING LEVE"L 'I';RAPPING SINGLL: PACiaNG OF
;- ROUND CAP PLACING IKG EOTI'LL; SrRAIGH~, CAR- ON 3JTTLL; ARR(JUND THE PACK.1T ONE roZ. A@ RJ:.1"JA

I ( 6) (3) TOON :;;;::ADY, (4) BOTTLE (8) ~:AKING (8) SIX roZ. AND'.',;AST~ CC:":'EC-
mTn~' re.' PLACING (6)

, 'vi NW I A 'vi NW A 'vi NI. A ; W NW A 'vi N'v~' A \oJ 1'1, J.. W NI; A,
; 08.30 2 2 2 2 - i 1 2 1 ~ 1 2 1 2 2 1.:; 2 2 4 2 - 4c. -
: 08.35 2 2 ~ 1 1 1 2 1 2 1 2 1 2 2 4 2 2 4 2 - 4-

i !i 08.40 3 2 1 1 1 1 2 I 1 2 1 1 2 4 c. 2 4 - 4 3 1 2I ,~4~--' 3 1 1 " 2 T1 2 , 2 2 4 L 4 - 4 .. , 2"",,-, . ..-' - ~ I - - I ~
Oc.50 1 2 2 1 2 I 2 2 4 4 4 h .. " 2~ - - - i - - - ~
08.55 7- - 3 - 1 2 2 1 2 i 2 - 2 4 - 4 '" 2 3 2 - 4./ ./,
09.00 3 - 3 - 1 2 2 1 2 ! 2 - 2 4 - 4 3 2 ..

c. - 4
: 09.~5

,
6'" - 7- - 1 2 2 - , 2 - 2 c. - .. 2 3 2 .,. L~ ./ -' ~

OC.10 " - ~ 1 - 2 2. - ." 2 - 2 2 - 6 2 - 6 2 - 4
09.15 3 - 3 1 - 2 2 1 2 2 - 2 4 2 2 2 - 6 2 - L;

09.20 3 - 3 1 - 2 2 - 3 2 2 - 4 2 2 2 - 6 2 - 4
09.25 3 - .. 1 - 2 2 1 2 2 2 - 4 2 2 2 - 6 2, - 4./ --_.
09.30 3 - 3 1 - 2 2 1 2 1 1 2 2 2 4 4 - 4 2 - 4
09.35 7- - .. 1 " 1 2 1 2 1 1 2 2 2 h 4 - 4 7- 1 h./ ~ ~
09.40 3 - 3 1 2 - 2 , 2 2 - 2 2 2 4 4 - h 7- 1 U, -'
09.45 2 , 3 1 1 , 2 - 3 2 - 2 2 2 4 4 - 4 3 1 2, ,

09.50 2 " '" 1 2 2 7- 2
,

2 4 4 2 2 u 3 1 2- - - -~ ./ .

09.55 2 1 3 1 - 2 2 - 3 2 - 2 4 - 4 2 2 4 3 1 ~c.
10.00 ' 2 2 2 - 1 2 2 - 3 2 - 2 4 - 4 2 2 4 2." - 4
10.05 2 1 3 - - 3 :2 - 7- 2 - 2 4 - 4 4 - 4 2 - u~
10.10 2 1 3 - - 3 , 2 2 2 - 2 4 - 4 4 - 4 2 - u

-"-"--:J

Contd. Data Sheet - 2.
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ACTIVITY SAr~LING DATA SHEET - I
?Ow~LR PLANT - FILLI~~ AND
?~CKING P~~T (PRJDUCTIO~ STAFF)

Date: 18.9.1991.

its
I FILLING, CL~~ING CONTAIliER,,. ROUND IoJEIGHING& CAP FITTING (2) CARTOON READY,.PETTY FINAi,PACKING (3) REl.1ARj,

I
INSPECTION (3) OPENING & STAMPING 0)

i \"i NIoJ A Vi Nil A Vi I'M A ..,,1 I'M A
i .09.20 1 - 2 1 1 - 2 - 1 1 1 1
! . 09.25 - 1 - i 2 1 ,. - 1 - 2 2 - 1

i 09.30 1 1 1 1 1 - ~ - i 1 2 - 1... - ,, OC 7.- 1 1 1 2 i 1 1 1 1, / • ....-:J - - " -
05.4:J " I ,

1 " " - - 1 1 1 " " 1, , ,
09.45 1 1 1 2 - - 1 1 1 . 1 1 1
09.50 1 - 2 2 - - 1 - 2 1 1 1

09.55 1 - 2 .2 - - - 1 2 1 - 2 .

! 10.00 1 - 2 2 - - 1 - 2 1 - 2
: 10.05 1 - 2 1 1 - 1 - 2 1 2- -, 10.10 1 - 2 2 - - 2 - 1 1 - 2I

i 10. '5 1 2 2 2 " 1 1 1! - - - - ,
! 18./0 1 - 2 - - 2 1 - ~ 1 ~-
i 10.25 1 - 2 1 - 1 1 - 2 - 1 2
: .. .
I 10.30 1 - 2 1 - 1 2 - 1 1 1 1
i 10.35 1 - 2 1 - 1 - 1 2 1 1. 1,
! 10.40 . 1 1 1 1 1 1 2 1 1I - - 1
i 10.45 -: 1 1 1 1 1 2 7,I , - - - -
10.50 1 1 1 i - 1 1 - 2 , , - - ."
10.55 . 1 1 1 1 - 1 1 - 2 - - 3' ,

t 11.00 1 . 1 1 1 - 1 .1 - 2 '2 - 1- ..

-'-'\.0
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A8TIVITY Shi':?LI~:G DA'I'~s~:' -II
?O'..iD~ F~~.:'JT- ?'ILLI:':G A;,;:)
?':'::W:1~G f';"~:'(P;:';:J1':C :'::':'l .;:rAF?) Date: 18.9.1991 •..

'J3

FI~ING. C1Z;.~';::;:r';G,CO;;T~~I~~::3,
ROu;;n \.~:::IG::ING &: CA? FI?T:NG (2) CA~TJO~';:~A::Y, p:.s~:'Y F:~;Ai. ?ACXlr;G (3) ?2.J..?J

I~SF3CTION (3) OF'~.NI:':G ; 31IA1.lFli:G ,(3)
.

',.J ;-,..•./ -' W ••r . A X," A W i-;"'w .,~\/I W "-
11.05 1 1 1 1 1 - 1 - I 2 2 - 1
1,.10 1 1 I 1 1 1 - 1 I - ! 2 1 1 1 !: +-~-: I

- i I11.15 1 I - 2 - 1 - 2 1 0 1I , ,...

i
,

I',1.20 1 - i 2 1 2 1 i - 0 - 2,
1', .25 1 2 1 . I 1 2 I I -. 1 1- ~- - - i , -

"-
-_._- ,
1~.30 1 i 2 1 I i 1 I

2 I 1 2'- , - - , , -- I -- I I

I I r- I
. ,1"'1 ~ •... - 1 2 - 1 1 1 I 2 I I ?---=-~'-; - -

I i I i I I ii--
I

,
45 I 44Total 25 10 j 40 30 ( 1" 31 7 i 32 15~

i I I I. I
% 3303"% 60.00% 41.33% 42.66%-
.

--"
~

~

i.".'."'"
.~,>

1 ~-:;n
li.~"

f'

':)
,) c

-'- •.. -~. }



Date: 19.9.1991.

ACTIVITY SA}WLING DATA SHEET - I

T~0HNICAL ST~FF OF SNOW(TUBE),
SNO',; (BOTTLE) AND POi':DEE PLANT

Date: 21.9;1991. Date: 22.9.1991.

APPENDIX - E
Page 7 of 19

~
I\)~

SNO',.: (TUBE), TOOT:~ PASTE,
SNO\':( 11, BOTTLE)SE~AVII\G CREA.:"; PLi~NT ROUNIROUND (4) PLANT RCi:ND

I
PO'vJD.u PLANT (4) REMARKS(4)

v.' NW A W !'JI{ A W NY; A
10.15 1 3 09.20 1 - " .1 08.50 1 - 3--_.. - -- _.__ .-1------- ------ ./

10.20 , 1 " 09.25 1 - 3 08.53 1 - 3./

10.25 1 - 3 09.30 1 - 3 Ob.5b 1 - "./
'10.j0 I I - 3 09.35 2 I - 2 09.00 1 - "./-_.
10.35 1 - 3 Q9.4:> 2 - 2 '09.63 1 - 3
10.40 2 - 2 00 i..:.=- 1 - " 09.06 c. - 2/' ./ ./

10.45 2 - 2 09.50 1 - " 09.10 I 1 1 2./

10.50 1 - , 09.55 - 1 3 09.15 1 " ~
./ I Co

10.~=; - " 3 10.00 1 3 09.20 ' 1 1 2I -- -- .
11.00 - 1 3 10.05 - 1 3 09.25 - 2 2
11.05 1 3 10.10 1 ,

3 09.30
.

2 2- - -
11.10 - 1 3 10.15 1 - .3 09.35 1 1 2
11.15 - 1 >. 10.20 1 - 3 09.40 1 1 , 2./

11 ?r, - 1 " 10.25 1 - '" 0°.40; 1 1 2
-,1.25 - - 4 10.30 1 - 3 09.50 1 - 3
11.30 - - 4 10.35 - 1 3 09.55 1 - 3
11.'\'; 1 - ;; 10.,.0 I - ;; 10.vv I - ;;
11.40 - - - 4 10.45 1 - 3 10.03 1 - 3
11.45 - 1 >. -10.50 - 1 3 10.06 1 - >../ ./

11.50 - - 4 10.55 1 - 3 10.09 1 - 3
11.55 - 1 3 11.00 1 1 2 10.12 1 - 3
12.00 - - 4 11.05 - 1 3 10.15 2 - 2
12.05. • 1 - 3 11.10 - 1 3 10.18 2 .. - 2

Con t.el C::'h__ .•.

-'
t



:;a te: 19.9.1991 ..

;'.C::V!TY SA}:?:'Ii\G D;:.I'i:. E3~T - II

::::::2;\18.':"1 S2~.?? CF SNG'.~(?:.:3=:) ,
21~8.!; (30r~E) A~~ PO'\'i~'E3 Fi..AN~

:;"te :21 09.1991 ~te: 22.9.1991.

APPENDIX - E
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"--...;..
-C';;"
"."':'""
~~-

-~

:~

~
I\)
I\)

I SNC'",' (I"u"3E), 1DOT:~ ?AST3,
SI'~~r.';(I~\EOT~:J,

......- .! ........ S:-::::.':'VI:~G C?::.:.~,! Pl.:'~l;I' ::OUXD
P:u..;;'JT ?GL:!~D PO~~I;:2?~NI' (4) REMARK.3

; .:t,-'.' i,..;
(4 ) II (4)

! tN . N,i ). I ''; N\V r. '~ N'Ii A
I 12.10 2 .2 11.15 1 .

3 10.22 2 .

2I - - -f--- ..---- t------ --3---- /r--- -- - ---
11.20 4 10.25! 12..15 1 - - 1 1 2

12.20 I - '1 1 3 "j 1. 25 - - . I 4 10.28 1 I - 3I

! 12.:...25---l- - I -
I

4

I
11.30 1 ,

1 I 2 10.32 1 - "I ~
I '1 :::.3J I 1 - 3 11.35 <: - i 2 10.35 1 I - ",
I I ,

I I i
,

I"1 :::.35 , 1+ 11.4c 2" 2 10.38 1 I 3- - I I - -
12.40 I - I - 4 11.45 - - I 4 10.42 I 2 - 2I

I 12.45 I " I 3 I 11.50 1; 1C.U.S 2 I 2- - - -
i 12.50 2 - I ;;0 '11.55 1 I - 3 10.48 1 - "0,

4 12.00 2 i 2 10.52 1 3
, ;c:.;;;; - - I - -
j '3.00 1 - " 12.05 2 - 2 10.55 - 1 "2./

./

I '3.05 1 - " 12.10 1 - 3 1(J.58 1 - 3
,

./

I '3.10 1 - 3 12.15 1 - 3 11.02 1 - 3
,
! '3.15 1 - 3 -.2.20 - 1 3 11.05 1 1 2
i '3.20 " - 3 12.?5 - 1 3 1'1.08 - 1 3

,
i 1"2.2=; 2 2 12.30 1 3 11.12 1 3I - - - ,
I '3.30 - 1 'I 12.35 1 - 3 11.15 - 1 3~
I '3.35 - 1 3 12.40 1 - 3 11.18 - 1 3Total 26 11 127 32 : 13 119 39 17 108

% 15.85% 6.7% 77.4!¥)6 19.5,1% 7.9"% 72.56"). 23.78% 10.37% 65.85%
,

.

-



Date: 23.9.'99"

-.

ACTIVITY SAl-lPLINGDATA SHEET

TRANSPOR-TATION &' .v,lASTECARTOON DISPOSAL OF PLANT
SNO\,'(IN TUBE). SNO,; (IN BOTTLE) AND POV:DER

Date:24.9.1991. Date:25.9.1991.

APPENDIX - E
Page 9 of 19

T ROUND
TRANSPORTA~ION Arm
CARTOON DISPOSAL (4) ROUND TRANSPORTATION A~u

CARTOON DISPOSAL (4) ROUND TRANSPORTATIvK AND
C/lliTOONDISPOSAL (4) RElJiARKS

W NW I A

~09.32 - +- 4-09~3.5- :.- --:;--_.- -~-
09.3, 3 - 1
09.42 - - 4

j 09.45

i 09.42
: 09.51@I "'" 5="~ ~~

~ 1 09.58
fi' r,~c-
\,;:; I v.::.

I 1D.05
I _

10.0b

10.12
10.15

! 10.18,
l 10.21

10.24
10.27
10.30--10.33--10.36
~
Total

3

2

2

2

2
14

I;

4
1,

1

I;

4
4
4

2
4
4
2
1;
4
2
If
I;

2
7l!

11.00
11.03

11,06
11,09
11.12
11.15
1:. IS
11.2"'1

1'1.24

"'11.27

11~30

11.33
11.36
11.39
11.42
11.45
11.48
".5'
11.54
11.57
12.00
12.03.
Total

W

2
2
2

;,

3

2

2

3
2

21

NW

h

I;

I;

24

.A

2
2
2
4

4
4
I

4
4
1

4
4
2

2.

4
4
If
1

2

43

--10.10
10.13
10,16
10.19
"10.22

10.25
10.28
10.31

10.34
10.37
10.40
10.43
10.46
10.49
10.52
10.55
10.56
11.00
11.03
11.06
11.09
11.12
Total
G:Total

q(

Vi

2

2

2

2

2
3

3

3
3
22

57
':'''' ~':X!

NY!

2

2

Ii

28
..,,... (:.r>1

A

4
I;

4

I;

4
2
h

4
4
2

4
I;

2
1
11
I;

4
1

1

1

62-
179
c,--: C._~I



w: Present &: Working
NW : Present &: not working i.e.i~e
A: Not present at work station.

ACTIVITY SAMPLING DATA SHEET-'1
P1/P2,PLANT BLUE BAR SOAP.

DATE: Q6. 8 .• 1991 •.

APPENDIX - E
Page 10 of 19

...,.
I\)
.f::

[CRUTCHER, FEED ~FEEDING7 fILLIN~ BOXESI PACKAGING 1M.A:K1:NG&: nEt..,;;;..!:
RomnlTlu.'lK, CUTTER. LOADING DRYER VNLOADING !JRYE (10) VERY OF EMPrY ~~

I(Tech.StaU)(4 (2) I (9) CARTOONS 2
---I~W~INW A I w I NW I-A~I~W-INW I_A W NW A W NW A I
1100 I 1 I - ;! 1 ! - I 1 I 1 I - I 8 ! _.1 I 1 8 I 1 - 1 I
110311 1- ; 11 1- 11 12 1-, I 7 1__=_.,1 ;; 7 11 - 11 1
j11051 1 I - ; I 1 I - I 1 I 2 I - . I 7 I 1 I 1 I 8 1 1 I - 1 1 ! :
1110.9L'L I-="_ ; I 1 1 - I 1 I 1 I - ! 8 I 1 I 1.! 8 1 1-1 - [1 i I
11111I 1 I - I; I 1 I - I 1 ! 1 I - I 8 I 1 I 2 I 7 I 1 I - I 1 1 I
11115! 2 ! - I 2 i 1 I - ! 1 I 1 I - i 8 [ 1 I 2 [ 7 ! 1 i-I 1 I I
/11181 - : - I 4- i 1 I - : 1 I 1 !.- ! 8 I 1 ! 1 I 8 i 1 1 -' 1 1 iii
11121I 2 I - I 2 I 1 I - ! 1 ! 1 1- I 8 I 1 1 1 I 8 I 1 I - I 1
[1125 ~ 1 -] 3 1 (-- j 4 ! ~ i - ! 9 I 1 1 1 I 8 j 1 j - 1
;11;0' - 1 i;; 1 I - : 1 '1 - 8 i 1 ! - 9 I 1 ! - 1
; -" . 1 - l' l' l' . 8' 'I 1 . 9 '1 i 1!11 ',.1: - ::> 1 ! - '; -; 1 -; ! 1-
111;7 i - 1'; i 1 i - 1: 2 I - : 7 1 1 : - I 9 I 1 I - ; 1
11141! - 1 i;; i 1 i - 1 I 2 i - ! 7. I 1 : - ! 9 I 1 I - : 1
!1145' - : 1 i;; I l' I - 1 i 1 I - ! 8 I 1 i - i 9 i 1 i - : 1
11148; - : 1 !;; ;.1 : - 1 i 2 I - 7 I 1 - i 9 I 1 I - 'j 1
11152! - ; - ! 4- I 1 i - 1 i 2 ! - ' 7 I 1 i-I 9 i 1 I - I 1 !
111'56!- : - [4- I 1 ! - 1 I 2 I - : 7 I 1 I - I 9 i 1 I - ! 1 1 I i
I . I I I ' : Iii 'I' : , , . I :.1200 I 1 '- . 3 : 1 i - : 1 . 2 I - 7 1 i - 9 i 1. ! - '1 i I !

11206i - : - i 4- I 1 i - : 1 I 2 i - 7 I 1 i-I 9 i 1 ! - i ! j i:
11209i - : 1 I 3 I 1 i - i 1 I 2 j - 7 i 1 - I '3 I - ! - ! j
11212; - i - i 4- I 1 I - I 1 I 2 7 I 1 - I 9 I - 1 - i I I ,
/121:5! 1 I - I 3 1 - I 1 2 7 I - I 9 ! - i-I '

. 'T' 'T' '/ 12'1 7 I 69 22 - I 22 1165 1861 19 I _ I

N:9: W.l.STE COLLECTION INCLUDED IN P4- STUDY SEEET. Contd. Sheet_ 2.



, W:Present & working
NW:Present & not wo~ing i.e.idle
A:Not present in plant & not working.

AC:t'IVITY SAMPLING DATA SHEET- 2
PlIP2,PLANT BLUE BAR SOAP.

DATE::07.8.1991._

- -APPENDIX :.. E --
Page 11 or 19

I CRUTCHER- I~-",=ING/ IF;ImMlr BOXES PACKAGING ImING & DEVE-I
I
IOUNn & LOADING DRYER FROM DRYER (10) VERY OF EMPTY REMAllKS

IB'EED TU'X(Tech ( 2) (9) CARTOONS (2)
- - I W I'NW r A I w NW I A WINWIA W NW A Iw NW I A I

050 I 2 I- I 2 ! 1 - - I 1 1 I 1 I 7 I 1 1 8 I 1 - I- I -I
055 I 1 I- I 3 1 I- I 1 - I - I 9 - 31 7 I 1 - I- i I I

I 3 i 1 I- I 1 I 2 I - I 7 I 1 I 1 I 8 1 - - I 2 I I I ,
-

I I 2 I
,

I- I - I

h150 ! I 3 I I I 1
,

I I ,
i 1

i I- 1 1 !- 1 I 1 ' - i 8 ! 1 - 1 9 ! 1 - ! i' -,
I I 2 i - i 7 I 9 i I

! i
,11153i - 1 i 3 1 !- 1 ! 1 - 1 I - 1 !

h157 ! i 3 I 11 - I 1 I 2 ! - : 7 I 1 I 9 I 1 1- 12 , , I- 1 - ! i,
I- I I I 7

,
I g I I I!1200 i - 1 3 1 1 2 I I 1 - 1 - 2 !rrOTAII 141 7 67 221 ,;,. I 22 331 1 1164- I 22 131185120 - 24- - I I I

~100 I - 11-1
105 i-I - 1_4- I 1 _L-__T~~l __2Jn- I 7 I 1 I 1 I 8

r108 I 1 ! - ! 3 ! 1! - I 1 i 1 I - ! 8 I 1 i 2 I 7 i-I - I 2
r111! - I - ! 4- ! 1 I - i 1 I 1 ! - I 8 i 1 I 2 ! - 7 - I - ! 21 I
r'114-I - I - I 4- I 1 ! - i 1 I 1 ! - I 8 i 1 I 1 I' 8 - I - I 2 I I': 'f I 1 I, " I

!1117 i 1 ,- I 3 I 1 ! - ! 1 i 1 ! - ! 8 i 1 I 1 ! 8 1 I - ! 1r120 I 2 ! - I 2 I 1 I - i 1 I 1 : - ! 8 i 1 I 1 !- 8 1 I - 1
h123 I - ,- I 4- 1 I - i 1 2; - 7 1: - 9 I 1 I - '1

-r126; 1 - : 3 i 1 i - 1 2 I - i 7 1 -! 9 I 1 I - 1
:"120 i 1 - I 3 ; 1 'I- - 1 I- 1 ! - i 8 : 2 i-I 8 i 1 i-I 1
~ ..I I I : I 'I,.

,'1132 I 1 - I 3 i 1 I - 1 i 1 I - .! 8 1 I - i 9 i 1 I - : 1
n135: 1 - ! :3 I 1 I - 1 I 2 ' - 7 1 i - i 9 i 1 I - i 1
r138: 1 - i 3 ! 1 ! - 1 i 2 - 7 1 - i 9 1 1 i-I 1
1114-1! 2 - ! 2 ! 1 - 1 I 2 - 7 1! - I 9 i 1 i-I 1
n14-4: - 1 I :3 i 1 - i 1 i 2 - 7 i 1 I - i 9 i 1 ! - I 1
h14-7 , - 1 I 3 i 1 - i 1 i 2 - 7! 1 I - -I 9 I 1 I - I 1

~
I\)
\JI

v-
-'--. ~ - ~~....-

.:-. F

Contd. Sheet_3•
••....



W : Present & Working~,,:Present &'uot working
A : Not present in Plant & not working.

ACTIVITY SAMPLINGDATASHEET-3
P1 /p2 , PLAl'lT ,BLUE BAR SOA:!?

DATE: 8.8.1991.

'Af>~NDIX.:.E
Page 12 of' 19

I 2 ! 1 ! 1 ! -
,

Q I 1 I 1 I 8 1 2 I - ! -I I- , - - I
7 65 22 - 22 33 ? I 23 , 13 1184 21 - 23 ! I
21 201 I 66 I - 66 99 3 66 39 1555 60 - 72 I '
8% i 76% I ,50%1 - I 5O%!16.67% 110%~.9% 184.1~-t5.45 - ~.55%1

~O% i-I 1 i 3 I 1 I - i 1 I 1 i - i 8 i 1 i - ! 9 I - I - I 2 I i I
;1049 I - , 1 I 3 ! 1 ! - I 1 I 1, ! - ! 8 i 1 1 -I 9 1 - ! - I' 2 Iii
[1055 r - 1 I 3 I 1 I - ,! 1 I 1 I - I 8 I 1 i - i 9 I - ! - ! 2 iii
!1058 I - 1 3 1 i - ! 1 I 1 ! - ! 8 I 1 ! - ! 91 1--1 - I 1! i i
h'I02: 2 - 2 i 1 I - 1 l' - i 8 ! 1 ! - ! 9 ; 1 i-I 1 I : I
:1106 i 1 - 3' 1, - ! 1 2! - 7 : 1 ! - ! 9 i 1 I - 1
;1111! 1 - 3 1 - 1 2, - 7 i 1 - : 9 1: - 1
1115' 1 - 3 1 - 1 1 - 8 1 - 9 1! - 1
'1118, 1 - 3 1 I - 1 1 - 8 2 - 8 1: - 1
:1122: 1 - ! 3 1 I - 1! 2., - : 7 ; 1 - 9 1 I - 1
11125! - - I 4 ! 1 I - 1 I 2 , - , 7 1 i-I 9 i 1 ! - ! 1
:1128; 2 - i 2 1, - 1 i 2 - 7 1 1 I 8 i 1 I - 1, , ,

:-,131 i 1 - ! 3 1 - 1 2' - 7 1 1 : 8 1 I - 1
h135 - - i 4 1; - 1! 2 - 7 1: 1 : 8 1 I - : 1 ;
I, I' I I I I ' , ' ' I11139 -' - 4 1, - i 1 '\ - 8 1 I 2 7, 1 I - ! 1 I ! ,
i ~ I I; I i I I I :' I,114, 1 I _ 3 1, I - I 1 ' 2 - 7 1, 2 7 2 I - - i '
iii iii : ;
1148 - - 4 1 I - 1! 2 - 7 2 I 1 I 7 ! 1 i-I 1 I

. 'I" . i

11 51 - 1 3 1 - i 1 2 - ! 7 1 I 1 I 8 I 2 I - I - i I I

11'2'"- 3 I - 1 1 - I 1 1 2 i 6 - I 3 I 7 I 2 i-I - Ii!

I CRUTCHER & 1FEEDING/ IFILLING BOXES/ PACKAGING IMAKING& DELE-
"OUNIlFEEDTANK(Tech LOADHl1DRYER UNLOADINGFROr (10) IVERYOF EMPTY REMABRS

! (;\ I DRYER(STAMP)(9 CARTOONS(2)

I - i W1NW' A Iw NW A Iw I NW I A W I NW I A iw INWT AI I
~04{) I - ! 1 3 ! 1 - 1 i 2 - I 7 1 I - I 9 I - I - I 2 I I
h04'i1 - i 1 I 3 I 1 I- I 1 I 2 - I 7 I 1 I - T 9 I - I - I 2 i I II I

-"[\l
())

I O. 5~?2.8!1

~



TOILET
ACTIVITI SAMPLINGDATESREET-1.
PLANT P3: TOILEX SOAP PRODUCTION.

DA~E:13.8 .1991.
.Krr..cJl~.u~A-- ~ l!,-
Page 13 of 19

I
1

I

CRUTCHER& RECEIVING & I I "''''"''.LV''''' I 'l'RANX &
~Il'!E I F1"'ED'l'm & smAr'lPING \JRAPPING PULLING TAPING PREPARATION& DUNNAGE

CITTTIfiG. ~ SUPPLY.
_ I 'W I, N'W A. \J m; A I \J N\J A \J N\J A wm,. A. W NW A W m; I A

~_ 30 2 I - 4- i:; - :; I 5 1 4- 2 - 2 1 1 2 I 1 - :; 2 - I 2
13-50 I 2 I - I 4- ::; - :; I 5 1 4- - I"" 4- 1 1 I 2 I 1 - :; .,.. - 4-

r031 I 1 I 21 3 3 - :; 1 4- 1 :; I:; - - 4- - I - 4- I - I - ! 4- - I"" I 4-

rO% I :; I 1 I 2 3 i 1 I 2 I 5 1 4- .,.. ! - 4- 1 - ,. 1 I - I:; - I - 4--

r100 I 211 13 I:; 1- 13 15 1 4- 1 1 2 11 - :; 1 I--.!; _>--_," 4- ----

/1110 3 I 1 i 3 I 3 I - I 3 I 5 1 I 4 I 1 1 I 2 1 1 11 2! 1 ! '- I:; I 2 - \ 2
r122 I 2 i 2 I 2 I:; I 1 I 2 I 4- I 1 I 5 \ - I 1 I:; I 1 I 1 I 2 I 1 - I:; 2 I - 2
r135 :; I - i 3 I 3. :1 1.2 I 5 - I 5 I 1 1 - I 2 1 1 I 1 2 I .,.. 1 1 I:; I.,.. 1 - I 4-

h139 I 3 I - i:; i 3 I 1 I 2 ! 5 1 I 4- I 1 I - ! 2 I 1 I - I :; I - I 1 I 3 - - I 4-

~ ~203 1 I 2 ! 3 I 3 I - ! 31 4- 1 1 i 5 I - 2 I 2 I 1 I - I 3 i 1 1 - 3 I - I - 4-

n 217 1 i 2 ;; I 3 I - I 3 I 4- 1 1 I 5 1 I 1 I 2 I 1 I - I 3 I 1 I _. 3 I - I - I 4-

M230 2! 2 I 2 I 3 I .,.. I 3 I 4- I 2 I 4- 1 - I 3 I 1 I .,.. I 3 1 - I 1 I 3 I - I - I 4-

M237 I :; i -:; 2 I 2 ! 2 I 5 I 2 I :; I"" i 1 I 4- ! 1.! 1 I 2 I - i 1 I:; 2 I - I 2
~245 I 2 I - I 4- 2 I 2 I 2 I 4- 1 1 I 5 1 '1 !:; I 1 I 1 I 2 I 1 ! 1 I:; I - .,.. I 2
11250' 2 i - i 4- 2 I 1 I :; I 4- I 2 i 4- - 1 I 4- I 1 I 1 2 I 1 : - I:; I.,.. I - 1 2
ITotalJ 32 I ! 42 ! I 68 I q I I I 14 .1 I 14! I 8 I I

I , ! I I I I I I I I Ii! iii I
i ! I i I 'I I -c I 'I I I I I I
, I. I I, I

! I I ; I : I I I I I I I
i I I I I I I I I ,i I , I! I
i I I I I I I I I I I i I ! I I
I I I i I I I I I I I I ! I

I I I I I I I I I I I
Contd. Sheet-2.



'l'OILET
ACTIVITY S;~LING DATA SHEET-2

PLANT P3: TOILET SOAP PRODUCTION
DA.TE: .14.8.1991.

-' ~ .' APPENDri :"E
Page 14 of 1~'

I
CHUCH.:."!l,.rEED RECEIVING & I I CARTOONPBE- I 'T'RlJ'IT&

TIME TANK, CUTTING STA.":PING , WRAPPING PULLING TAPING ~~H~N & DUNNAGE

- I VI NW A VI, l\TTJ A. VI NW I A. I VI NWA I VI NVl I A VI I NWI A I VI NW A

11041 I 1 I 1 4 3 - 3 5 2 I 3 I 1 1 2 I 1 - I 3 I 1 I - I 2 I 2 - 2

1

1111 I 2 1 I 3! 3 - I 3 I 5 I 1 I 4 1 - I ~ I 1 I 1 I 2 I 1 I - I 2 I -I - I 4

11151 3 L- I 3 I 3 1- I 3 I 41 2 I 4 I 1 - I ~I~I 1 1.2 I 1 I - I 2 I - 1 - I 4
1122 I 2 1 I 3 2 I 1 I 3 I 5 1 2 1 3 I 1 1, 2 I 1 1,- I 3 - I 1 I 2 I 2 I' - I 2

1113O! 2 1 I 3 2 I 1 I 3 1 5 I 1 - 1 4 i''- - 1 _. _~.J" I - I 3 - I 1 I 2 I 2 I - 2

!1136 I 1 2 I '3 I 3 I 1 2 1 5 1 I 4 I 1 - I 3 1 1 1 1 2 I - I 1 I 2 I - I - I 2
111l~51 ., - 3 i 3 11 2 1 4 I 2 I 4 I - r:;- I 3 I 1, 11 2! 1 i-I 2 ! 2 1 - I 2

111 I 2 - I 4 I - I 4 2 I 4 - I 1 I 3 I 1 I 1 2 I 1 i-I 2 i - - I 4'
,1205 i 2 1 i ') 3 1- ') I '; 1 I 4 I 1 I - ! ., I 1 I - 3 I 1 - I 2 : - i - i 4

~ i1212 i 2 1 i ') ')! - ') I 5 1 I 4 I 1 I - i ') I 1 ! - 3: 1 - I 2, - I - 4
~ 11218 i 2 - I 4 ., I - 3 I 5 1 I 4 I - I 1 i ., i 1 I - ., I 1 - I 2 I 2 i - i 2

11225 I 2 1 i ., 2 i 1 I ., i 4 I 1 i I 1 - I., 1 i - 3 i-I 1 i 2 I - i - ! 4
112)9! 2 1 ! ., 2! 1 ., I 4 1 , - 1!., 1 - ., I - 1 i 2 - I - 1 4

11235 i ., - ! 3 i' 3 I - ., I 5 2 I I 1 I - I 3 1 I - I 3 I 1 - I 2 - I - I 4

11240 I 2 1 I ., I: 3 1 2 i 5 2 I 3 I 1 I - I 3 1 i 1 I 2 I 1 -! 2 2 ! - I 2
112':'-51 2 1 ! 3 i .,' 1 - .,! 5 1 I 4 I 1 I 1 i 2 1 I 1 1 2 i - - i 3 2 - 1 2
11247! 2 1 I 3 3 - ! ., I 5 1 I 4 1 1 I 1 I 2 1 i 1 ! 2 ! - I - I ., 2 - I 2
11253! 2 i-I 4 ,2 - 4! 'i 1 I 6 1 I 1 ! 2 1 I - I 3 I - I - I 3 -' - I 4-

112551 1! - I 5 2 - I 4- i:3 1 I 6 I 1 I 1 i 2 - I - I 4 I - i - 3 I 2 I - i 2

I Totai 38 I I ! 51 I 1 : 86 . I . 15 I I 18 I ! I 10 I I 18 J
Iii I I Iii I I , i ! 1 i I I
I I I I I I I I i I I I I ! I I
i i . I I I' I ill iii ill I I I I
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TOILET

ACTIVITY SAMPLING DATA SHEE'1'-3
P3: TOILET SOAP PRODUCTION PLANT; DATE: 15. 8.1991.

-" .- ~ --
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••

CRUCHER,FEED RECEIVING FRO
~ TRAm: &

IME TANK & CUTTING THE DRIER & WRAPPING PULLING TAPING P. ION Dum;A.~E (4)
STlJ'lPING+2( Ot> SUPPLY

- W 'I NW A I " IDol A- I" NW A " IDol I A liI IDol I A liI , NW A 1'* NW A
I

0Ll{)1 2 1 - 4- - 2 4 1 - I 2 8 - I 2 12 - 2 1 2 I - I 1 3 - - 4-

r-055 I 2 I 1 I I - 7 1 1 3 1 -. I
,

I3 1 1 .4 3 - 1 1 3 ,- I 1 3 - - 4

105 I 2 I 1 i 3 i 3 I - I 3 I 5 , 1 4 I 1 I 1 I 2 I 1 1 ! 2 I 1 ! - I 3 I - I - 4I

111 1 3 I 1 I 2 I 3 I 1 I 2 5 I 1 , 4 I 1 1 i 2 I ;''- -:- 2.1 '.,. . I - I ? I 2 I I 2I " f -
117 I 2 i i 2 ! - 1 1 2 I 5 1 1 4- i 1 i 3 11 I 2 I 1 1 3 I - I 1 4- I , , - 1 I - -

t1125 I 2 I I 2.1 5 1 1 I 4- I i 3 I 1 1- ! i -
,

I 4i i I1 - 1 3 ! - 2 - 2
3 .1 - - II

3 I - - II

3 I - - I
3 i - ! - I
3 I

1
I

! ; - I, ! -



.'W Present & Working
N'W Present but Not 'Working
.l Nat Presen1: at Work Station

ACTIVITY SAMPLING DATA SHEET-1
PLANT P4,570 'WASRI1IGSOAP PRODUCTIONLINE DATE: 24. 8 .1991.

Ai'.t' .l!.fW.LA - l!i
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REl"JJlKS .

~I\(1 N'W I .l ! W

P~2, 1 I - I 3 I 1
10905 I l' - I' 3 i 1
0908 I 1

I _ I 3 I 1
I ' ! - I 3 I 10911 I 1

-'
\>lo

A<z)

rJ914 I 1
0'917 i 1

0920'; 1
10923 :
10926 I -

b929 ',--
:0932: 1

,, -

1

1

1

A. W

2 2

- , 2 2
I 2.
i2 I _

-

Contd. Sheet-2.
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w; Present & Wor1d..ng
NW,Present but not ~orking
A: Not Present at ~ork Station.

ACTIVITY SAMPLINGDATASIlEET-2
PLANT,P4; 570 WASHINGSOAP PRODUCTIONLINE. DATE:.25. 8 .1991. •
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11110 I _ I - I 4- 1 1. - I 2 2 - I 2 1 ! - I -1-' 2 I - 6' 1 - I 13' 1 ! - ! - I I
11114-t 1 - i 1 T"2" t- 1 _n -- -I 2-- 2 - 2 1 I - i 1 2 I 1 5 1 - I 13' 1 1 - I - I I
111171 1 I _ i 3 i 1 _! 2 2 - 2 1 ! - I 1 2 i - 6 2 2 1 10 11 i - - I

!_, 120 1 1 i _ : 3 I 1 - 2 2 - 2 1 I - i 1 2 I 1 5 2 3! 9 ,1 i_
111251 _ _ I 4- I 1 ! _ I 2 2 - 2 - I 1 1 3: - 5 2 - I 12; 1
11128 I _ _ 4 1 - 2 2 - 2 1 - 1 3 1 4- 2 2 1 10 1
11132 I 1 _ 3 1. - i 2 2 - 2 1 - 1 3 - 5 4- - 10 1
,1138 1 2 _ 2 1; - 2 2 - 2 1 -: 1 1 2 5 5 - 9 1
;1142 i 2 _ 2 1 - 2 2 - 2- _. 1 - 1 3 I - I 5 ,6 - 8 1

11147! 1 I _ 3' 1 - 2, 2 - 2 - 1 I 1 3' - 5 3 -: 11 1
i" 150 i 1 i _ 3 1 - 2 2 - 2 - • 1 : 1 3 1 4- 6 _. 8 1
111561 1 I _ 3 1 - 2 2 - 2 1 - I 1 2 2 ! 4- 6 - 8 1
!1200 .., i _ 2 1 _ 2 i 2 - 2, 1 : - ! 1 2: .., 5 6 - 8 ..,
11203 1 i _ ;; i 1 _ i 2 2! - 2 1 - i 1 2 2. !.. 6 i - 8: 1 ! - - I - i I
11206 _ i 1 3 I 1 _ I 2 ! 2 - 2 1 - 1 1 3 i - 5 6 - 8 I 1 - I -
I I 'i' 2 1 2' I .! 1209 1 ,1 2! 1 , _, 2 - 1 i - ! 1 ;. 1 2 5 4- i - 10 : 1 -
11212: 1- i - 3 1 -! 2 I 2 - 2 1 1 - I 1 3 - i 5 4- I 2 8 1 ! - I - I
112151 1 ! _ i 3 i 1 _ 1 2 I 2 - 2 I 1 I - 1 1 : 3 - I 5 4 2 8 1 I - I - !
11218 I 1 i _ ! 3 i 1 _ I 2 2 - 2 i-I 1 1 I 3 - 5 4 2 8 1 : - i-I
10= I 1 I ! I 22 - 1 44 I 44 - 44! 15 i 7 I 22 i 52 13 I 111 76! 13 1 I - I - I

[CRUTCEER&0 FEE FEEDING &0 I BECEIVING /Ull-j STAM:PLINGM/Cl~NG BOXES/lw'IRENAILING, Io'ASTECOLLEC- I RmARKS
TANKTV.CUTTER LOAllING LOAllINGl'~~~) b-;--'"TENllER;v;» I trnLOA!l7~~ FROrTrYINGBOm;;.;~-1l'ION &0 CLEAN-
(Tech.StaU) (4 DRYER(4-) DRYERSTAM:P4- ech.Sta!! 2 DRYER 8 CKING ETC. "4- : TNC-.

- ~1NWIA IVI NW A I w I NWI A I ~ INW A- I ~ I NW I A- I w I NW A i~ NW A- I I I

10581 - I 1 I 3 I 2 1 I I- I 1 I 2 I- I 6 I ! 14- ! 1
,

1 I! 1 - 2 - 2 1 - - - - I ,

1
1102 I 1 I 3 i 1 I - 2 I 2

,
- 1 2 i- I 1 j 1 i 2 I- i 6 i 1 I - 13 i 1 I- I I i i- , I -

I
I

111051 - 1- 14- i 1 I I 2 : 2 I - , 2 1 - 1 1 1 1 I 2 1- ! 6 I 1 i - I 13 I 1 i - I - I T I
I - ,

--

-'>
\.>I
-'>

Contd. Sheet-3



r \
I I

i \
I. I

P~.KS

APPENDIX - E
Page 18 of 19

I -

I -

i -,

? ! -
:>" \

- i -

- i -
\ =-.l,

- i -

1

1 \ -

1~
1 ! -

1

1 ! -

1

1

I 1
-!-1-1 - 1-

1 1

12+6

! 2+6
\ 2+0---
\4.6

\5+0
i2-0

;2+6

14+6_,_-
13+6.
Is:;6
-'--iJ.4.6

M
i 3+6-;2+6

2

2

3

DATE: 26.8.1991.

LJ. \ -

6

~
/

6
;;

6
6

?
6

2 ! -

2
2

2

5 I "-
4

5
5
6

5
6

, 6

6

L::
! 5
15

5

1

2.

r 'w I NW I A 1 w 1 mil A 1 W lNli] A 1
I 1 I 2 1 5 I - \ - \8+6 \ 1 \ - I - \
I 3 I - \ 5 I 1 I - 17+6 ! 1 I - I - 1
~. 2 1 4 1 1 i - 17+6 I 1 ! - 1 - I
I 2 I '1 \ 5 I 1 i - \7+6 11 1 - I - I
I 2 1 2 i 4 1 1 1 - 17+6 1 1 1 - 1 - \

A

1
1.-I 1
f1
f1
T1

l!\I

ACTIVITY SAMFLINGDATAs~-3
570~WASEING SOAP PRODUCTIONLINE.

1l. \w
2 \1
~
2 11
2 11 1-
2_1-2.J-

IwrNW\
I 2 I - 1

I 2 \ - 1

1 2 1 - !
I 2 \ - I
1 2 -I -

212 _\2111-1113\1
212 _121-\111\3\
2 \2]-121- \1 i1 "
221- 2\_\1\1\1
22 - 2111-j113
221- 2!1 - 1)'
2

1
2\-\2\1 i- 11 :,\-
2\21-121-\1 \1\211

2j2i-:2\1 \- 11i2

212\- 2~1:- 1\2!1
2\2:_12\-\11112\-
2121- 2:_11[1\2!
212 - 2[11-111.2

1
", 1

2 2,- 211[-11:2

i 38 ! 36 [ - 1 38 i 13 6 \ 19 1 43 I 13
1122 i 122 I - I 1221 '<2 19 I 61 1139 1 39
"'7\ -~., I -0;. I" '2\ '5 -7' 5~ "6 ,~, -\00 .•0; ?V;; I - 1 ) I~ , .•••.•.•-=-1. .? ;~ Vi"';':-- """f'-"7'I1 O,t

1 I 1 1 I I I

1l.

2
"2
f2
f2

- 12

NW

I-
i-

1100

!CRUTCE'ER~:sD 'Ifi:EDING 1< LOA_IREcrIVINGIUli- 6TAI1l'LNGMlC"JFILl..lNIZ "u~/\...ifP::: NAILIJ<G, ~~WAS'l'SC()L~C- I'

RoUllllTAllK TV.CUTTER _ () LOADINGFROIl \ATT:ENDEN'r UNLOADINGFROIl TYING :s0= TION 1< C•.•.• Ii-
1("",--CE.STAF

F
X4)IDING.DRYER4 jDRYER STAIlP(4)kTECR.STAFF)( DRn:R(8) FACr:ING ~cl1" ING.

;W TIT': -1 A 1 w
1 I 1 I 2 I 1

111031 _ 1 1 1 3 1 1

f10811 1- 13 11

11114 i 1 1 - I 3 i 1
\1117! -, 1 - I 3 I 1
11120 I 1 1 - 1 3 i 1 1-
[11231 1 1 - I 3 i 1 1
11126! 2 I - I 2 i 1 1
11129 1 2 i - ! 2 1 1
111321 1 1 - 1 3 1 1
I i , '

~1138\- i-;4- j1 \

\1141 i - - I "- 1 1-
\.,144 \., ! - i;, \., \
11147! 1 1 - i 3 ~ 1 1
11150 1 1 1 -, i 2 ! 1 1_

111531 _ 1 - 1 4 1 1
\1158\ _ ! - \ 4 j 1
112021 - 1 1 i 3 I 1
I 2 51 I ,- I 111., - ! '1 \:> \
toTAL I 14 i 5 1 57 1 19

G1TCT~ "-6 i 16 1162 1 61 i -
I:;.;, ~e.~7-~t.50";~'7~.:433.3)'1 -

I

\J Present: & \,Jorking
N'\.l Present: & nat working i.e.idle
A ~ot Present: at Work station.

~
~

N3: c~~~eris cutting 2 bars in B ro~..Cbse=ved aV. cutting speed: 244 pieces per min i.e. 120 pai=s ?er min.



ACTIVITY SA!'l?LINGDATASK::ET
DUNNAGE& TRANSPORTATIONOF PLANT P1,P2,P3,P4.
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DAT::::27.8.1991. . Date:28.8.1991 Date: 29.8.1991.

L.

--'\>l
\>l

,-

~

DlTh"'NAGE & . DUNNAGE & - ---I JiONI/AGE &
!ao, TRA.."!S?ORTATIORO TRANSPORTATIONOum> TRANSPORTATION REr'~RKS I I

4 . 4 (4)
-iw A - "'INWIA WNW A.

042 I - I - 4- 1100 2 I - I I 1

....945 I - 1 - 4- 1103 2 I - 2_111211- I - I I I I . 1
050 I 3 I - 1 111061 2. I - I 2 111251 - 1 - II 1 1 I !
o -.1 - 4- 110 I - I - I 4- 111281 - I - 4 I I' -t I I -J.

o 7 1 - I - 4 11121 - I 4- I - 111 "11 2 I 2 , - ! . - i-I . I I I
100 I - 1 - 4 1111 - 1 4- 1 - 111 I - I - I 4 I 1 I 1 I 1
103 I - I - I 4 !11181 - ! 4- 1 - 111381 - I - I 4 I ill I I!

11106 1 3 I - I 1 11121 I 3 I - 1 111411 2 I - 2 i ! I iii
}1109 I - ! - ! 4- /11241 - I - 4-: 11431 - ! - 4; I : i I .!I I • • I I I I" 'I 1 I I '1112 ,- ,- • 4 11127 -, 4- - 11451 - I - 4 I '. • . '
• I' I I' I' I I' I!1"':1; : - i - f .t.;. 1130 3 i - 1 11148; - ! _ LL, ; I

h1181- 1- 14-111331 - 1- 41115112 1- 2
n121 ! 2 I - I 2 111361 - I - I 4 j 115,; _ I _ 4
I I • , I 1 I ' I I I I:1124,- 1- : 411392,'- 12,12001- -,4h I I I I ' , I I' I . I . 1 I: 127 I - : - ! 4 ,1142 I - I 4 - 120. 2 I - 2! I

:'1130 1 2 I - I 2 11451 - 4 ! - 112061 3 ! - 1.1 I I i
n133 i-I - ! 4- 111481 2 - ! 2 ! 12091 3 I - I 1 1 f I
h135 i - i - ! 4- 111511 - - ! 4 112121 - I _ i 4 I I II! I I
~139 i 2 i-I 2 \ 111541 - - I 4 11215; - i - ! 4 I I !!!! i
h14-2 ! - I - I 4 111571 - I - I 4 112181 - 1 - i.4 I I ! I I ! I
f 145 I - I - I 4 !1200 i 3 : - i 1 ! 12211 ::; i-I 1 I !! i ! !
r 148 I 2 i - : 2 112301 2 I - i 2 112251 '3 I - i 1 I i I I i I I
;"Cm6T! 14 i - 74 ITOTAli 21 ;24 i 43 :TCT1J:. 2~ 4- 1 62 I 1 I Iii I 1

G;T~r~'7 2~p79~
. I: ~1. O.o~'P'/.8
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ACTIVITY SM-iPLING DATft. S:E:ET - I .

. FILLING HACHINL;OF SNOi, (TUBE) SECTION

Date: June 18, 1991.
Mr. Nur Islam, Operator Mr. Shafi UIIah, GperatorROU!\Ii Remarks.,. W N'; A \.i N\,: Ai 08.30 / - - / - -I 08.40 / - - / - -! 08.50 / / -- - - -;---- -
/ --r--

/1 09.00 - - - - -_.l 09,15 /. -
/- - - -i 00.'20 - / L - - - /' /,

i / i /I 09.30 - - - -i 0- w- / - .1 - - . - /':J. ...)

! 00 -r"'I / - - - - /: ....• ;>V

! 10.00 / - I - - - /i 10.10 / - - - - /I 10.20 / - - -- / -.
10.30 - I - / - -I 10.40 / - - - / -
10.50 / - - - / -! 11.00 / - - - / -I 11.10 / - - - I -i 11.20 . / - - - - /I 11.30 / - - - - I

111.40 - . / - - - /
11.50 - / - - - /
12.00 / - - - - /
12.10 / - - - - /
. 12.,20 / - - - - I ;; Total 19 5 - 3 8 13

~
\)'.p

- ,
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ACTIVITY SA~~LING DATA SEZET - II
FILLING ~~CF.INEOF SNO~ (TUBE) SECTION

Date: Ju..'le19. 1991.

..-'

,

t-'I..r. Nur Ivlohammad-, Opere. tor Mr. SabuMiah, Operator
ROUND. Remarks,

- Vi NI'i A Vi NW . A.

/
.

/09.20 - - - -
/

,
/I 09.30 I - - ---- -

/ f-----=------
I0°.40 - - - -

09.5C / - - - / - .

18.00 I - - - / -
10.-10 I - - - I -

! 10.20 / . - - - - I /
i 10.30 / - I /I - - -
! 10.40 I .' j;

. - - - -,
10.50 / - . - /, - -I,

I 1"1.00 / - - - - /,
i 11.10 / - - - - I

1'1.20 / - - - - I
11.30 . - - / - - - /

i "'11.40 I - - - - /
I 11.50 I - - / - -/

j 12.00 / - - - / . -
12.10 I - - - . - I

I 12.20 I - - - - /
12.30 - / - - - - /
12.40 I - - - - I
12.50 / i - - - . - /
'3.00 / - - - - /
Total 22 - 1 1 7 15

, -. "~ - _.

-'\}I
\Il
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\.)I
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ACTIVITY SAHPLING D.4TA SHE.E;T- II I
FILLING ~~CHINE OF SNOW (TUBE), SECTION

Date: June 20, 1991 •

.Mr. Shafiullah, Ope~ator Mr. Minto Miah, Operator
ROUND NW A Remarks
• VI NI'i A VI

10.40 / - - ., - / ,

10.50 / - - - - /
11.00 / - - ~ / -

f--1~:;O I- -- --
/ - - - / -

11.20 / i - - - - /,
I 11.30 / - - - / -
1.11.40 / - - / - .
11.50 / I - - - / -

i 12.00 / - - /! - - -
I 12.10 / - - - / -I
I 12.20 / i - - /, - -
I 12.30 / I - - - - /
: 12.40 / - - - - '/
12.50 / - - - - /
13.00 / - - - - /
13.10 / - - - - /
13.20 / - - - - / .
Total 17 - - 1 5 11

. 58 5 1 5 20 .
39G. Total :

0' 90.6% 7.8% "l.5&~ 7.8% 31.25% bO.9'1%'"
Total number of,observation = 64

~ .. - ...
.'

-...•
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DETERMINATION OF MANPOWER BY TIME STUDY
OF COSMETIC PROCESSING PLANT

To determine the manpower requirement by time study, output rate
of plant Snow (in tube), Snow (in bottle) and Powder (single and
double container filling machine) were fixed. First of all,
recorded a complete decription of the method and then breaking
down the operation into "elements" - i.e. various operation
stages/work stations. Examined the detailed breakdown of the
operation to ensure that the most effective method and motions
were used.

In different operation stages/work stations line balancing method
were followed in determination of manpower requirement which is
reasonable with output rate.

Let us take production of plant Snow (in tube) for example.
Output rate of different operation stages or work station of this
plant is given below:

-----------------------------------------------------------------
SLNo. Operation stage/

work station Output Time '-----------------------------------------------------------------
1- Filling and Belt cleaning 4f1pes. 1 Min.
2. Inserting tube 38 pes 1 SMS*
3. Packet ready and stamping 24 pes 1 SMS
4. Packet closing and arranging 23 pes 1 SMS
5. Making 1 dozen Packet 1 Cartoon 0.505

(72 pes)
6. Final Packing -1 Cartoon 0.746 SMS
7. Tube forming, Cartoon 40 pes 1 SMS

preparation, etc.

----------------------------------------~----_._------------------
* SMS = StaQdard Minutes

137
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According to above discussed operation the ratio of manpower of
these two work stations i.e. Snow (in tube) filling and inserting
tube is determined uniformly with their production rate.

Snow (in tube) filling

46 46= ---- ----
46 38

= 1 1.21

= 1 1.25

Inserting tube

Or, we can say that inserting time of that amount of snow (in
,tube) produced from filling machine in a given time to inserting
tube will be 1.25 times. For equalization of two stages, manpower
ratio should be fixed at the same rate.

If one technical operator for snow (in tube) filling operation is
necessary than two workers for inserting tube operation is
required. (As the ratio of worker is 1.25, excessive relaxation
allowances will be available for the inserting tube worker
excluding relaxation allowances).

Similarly the rate of manpower should be : Two workers for packet
ready and stamping, two workers for packet closing and arranging,
one worker for making one dozen packet, one worker for final
packing work station. Besides one operator will be required to
operate cartoon supply, cartoon preparation, waste cartoon,
disposal and other work station.

Requirement of manpower for production of snow (in tube) plant
could be determined as follows:

138



Sl.No. Operations
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Standard Manpower
Output time Balance

1. Filling and Belt cleaning 46 pcs 1 min 1 Technical
operator

2. Inserting tube 38.pcs 1 SMS 2 workers

3. Packet ready and stamping 24 pcs 1 SMS 2 workers

4. Packet closing and 23 pcs 1 SMS 2 workers.
arranging.

5. Making 1 dozen packet 1 cartoon 0.505 SMS 1 worKer

6. Final Packing 1 cartoon 0.746 SMS 1 worker

7. Tube forming, cartoon 40 pcs 1 SMS 1 worker
preparation, etc.

In the same way requirement of manpower for production of snow

(in bottle) and Powder plant could be determined which ar~ given

as follows:
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CALCULATION OF MANPOWER REQUIREMENT ON THE BASIS
OF TIME STUDY THROUGH PRODUCTION LINE BALANCING

Production lin!!
Output rat!! :

Snow ( in tub!! )
: 19,682 Pcs/shift.

(Output rat!! i~ calculated con~id!!ring 5% av!!rag!!down tim!! for
El!!ctrical and M!!chanical failur!! and 7~Hr~. working tim!! p!!r
~hift).

i
Sl. I

No. Op!!ration Output "Standard tim!! : Manpow!!r Balanc!!,
1. Filling and B!!lt 46 Pce. 1 Min. 1 T!!ch.

cl!!aning Op!!rator
2. In~!!rting tub!! 38 Pcs. 1 SMS 2 Work!!r~

.,
3. Pack!!t r!!ady and 24 PCI!l. ., SMS 2 Work!!rl!l

stamping . •
4. Pack!!t closing and 23 PCI!l. 1 8MS 2 Work!!rs.

arranging
5. Making 1 doz. Pack!!t 1 Cartoon 0.505 SMS 1 Work!!r

(72 PCI!l.)
6. Final Packing 1 Cartoon 0.746 SMS 1 Work!!r

( 72 PCI!l.).
7. Tube forming, Cartoon 40 PCI!l. 1 SMS 1 Worker

pr!!paration, etc.

Q)140
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CALCULATION OF MANPOWER REQUIREMENT ON THE BASIS
- OF TIME STUDY THROUGH PRODUCTION LINE BALANCING

Production Line
Output Rate

: Snow ( in bottle )
: 16,614 Pce. per shift.

( Output rate is calculated considering 5% average down time for
Electrical and Mechanical failure and 7~Hrs. working time per shift)

SI.No. Operation Output : Standard time : Manpower: : Balance

1. "Filling 44 Pcs. 1 Min. 1 Tech.
Operator

2. Cap Placing; 23 Pcs. 1 SMS 2 Workers.
3. Hopper and cleaning 38 Pcs. 1 SMS 1 Worker

bottle
4 •. Packet open and 24 Pc!,!. 1 SMS 2 Worke~l!.

stamping
5. Cap putting on 21 Pcs. 1 SMS 2 Workers

bottle
6. Cap fitting 25 Pcs. 1 Min. 1 Tech.

Operator.
7. Level wrapping 10 Pcs. 0.218 SMS 1 Worker.
8. Single Packet, 10 Pcs. 0.217 SMS 1 Wor][er.

making
9. Making one doz. 1 Packet 0.623 SMS 1 Worker.

Packet (12 Pcs.)
10. Final Packing 1 Cartoon 1~712 SMS 2 Workers.

(72 Pcs.)
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CALCULATION OF ~lANPOvJER REQUIREMENT ON THE BASIS'
OF TIME STUDY THROUGH PRODUCTION LINE BALANCING

Productlon Line
Output Rate

Powder

. c

( Output rate is calculated considering 5% average down time for
Electrical and Mechanical failure and 7~Hrs. working time per
.shirt).

i , . iSl.No. Operation : Output : Standard time I Manpower
I I : Balance.

1. Filling(single and 29 Pcs. 1 min. 1 Tech.Operatordouble container
filling Machine) 48 Pcs. 1 min. 1 Tech.Operator

2. Weighing and 36 Pcs. 1 SMS 1 Worker.Inspection
3. Cap Sealing 31 Pes. 1 SMS 1 Worker.
4. Cleaning container 33 Pcs. 1 SMS 1 Worker.
5. Cartoon ready and 38 Pcs. 1 SMS 1 Worker, Stamping
6. Placing inside the 1 Cartoon 1.54 SMS 2 Workers~Cartoon ( 72 Pcs.)
7. Cartoon Covering, 1 Oartoon 0.733 SMS 1 Worker.tapping and placing ( 72 Pcs.)

* For petty, extra 2(two) workers will be required
for nail filling and wire binding.

1142



DETERMINATION OF MANPOWER BY TIME STUDY
OF SOAP PROCESSING PLANT

. I
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To determine the manpower requirement by time study, output rate
of Pl/P2' P3 & P4 lines were fixed. In different operation
st,age/work station line belancing method was followed in
determination of manpower r,equirement which is reasonable with
output rate.

Let us take P4 line for example.

Output rate of different oper~tion stage or work station of this
line ~s given below:

-----------------------------------------------------------------
Sl.No. Operation State/

Work Station Output Time
--------------------------------------------------------------~--

T.V. Cutter 250 pcs 1 min.

2. Feeding to Dry 200 ~cs
Chamber (Manual Operation)

1 SMS

3. Receiving from Dry
Chamber
(Manual Operation)

125 pcs 1 SMS

4. Stamping

5. Soap filling

6. 'Patty Supply

7. Nail fitting

8. Wire binding

200 pcs 1 min.

100 pcs 1 SMS

1 Patty 0.625 SMS
(180 pcs)

1 Patty 0.625 SMS

1 Patty 0.78 SMS

-----------------------------------------------------------------
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According to above discussed operation, the ratio of manpower of
these two work st'ation i.e. T. V. Cutter and Dry Chamber is
determined uniformly with their production rate.

T.V. Cutter Feeding to,dry ,chamber
250 250

= ----- -----
250 200

= 1 1.25
,

Or, we can say that feeding time of that amount of soap produced
from T.V. Cutter in a given time to dry chamber, will be 1.25
times. For equalization of two stages, manpower ratio should be
fixed at the same rate. If 1 technical operator for T.V. Cut ter
operation is necessary then 2 worker for feeding to dry chamber
operation is required. (As the ratio of worker is 1.25, excessive
relaxation will be available for the feeder worker excluding
relaxation allowances).'

Similarly the
operator' and

rate of manpower should be
2 worker respectively in

2 worker, 1 technical
receiving from drier,,

stamping and soap filling work station. Besides 1 operator will
be required to operate patty supply, nail fitting, wire binding
and other work station.

Re~ui~ement of manpower for P4 line could be determined as
follows:
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, I

Sl. Operations Output Standard Time Manpower
No. Balance

1. T. V.Cutter 250 I)cs. 1 min. 1 Tech.Operator

2. Feeding to 200 l'cs. 1 SMS 2 Workers
Dry Chamber

3. Receiving from
L.;

125 Fes. 1 6M3 2 \~orkers
Drier i

"

4. Stamping 200 Pcs. 1 min. 1 Tech .Operat or ..,
5. Soap Filling 100 Pcs. 1 SM6 2 Workers

6. Petty 61i1pply 1 Petty 0.625 6M6 1 Worker. ~.
7. Nail fitting 1 Petty 0.625 6MB 1 \Iorker

8. \/ire Binding 11 Petty 0.78 6MB 1 Worker'

Hequirement of me,npo\'ler for P1/P2 ~~,P3 lines could be

determined as foll01'ls :
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CALCULATION OF MANPOWER REQUIREMENT
ON 'l'IlEBA.FIIS0]<'TIME STUDY THROUGH

PRODUCTION LINE BALANCING.
ProduCflon Line : P4
Output ~ate : 85500 Pcs/Shift(Output rate is calculated considering
5% averljlgedown time for Electrical &
Mech. fQilure and 70 hrs.working time per shift.)

•
operation~ Output Standard Manpower

• time balance

T.V.Cutter ;'50Pcs. 1 min. 1 Tecl1~Operator

Feeding to 200 Pcs. 1 SMS 2Dry Chamber

Receiving 125 Pes. 1 SM3 2from Drier..

Stamping 200 Pcs. 1 min. 1 Tech .Operat or

Soap 100 Pcs. 1 SMS 2filling
. ,

Petty !

Supply 1 Petty 0.625 SMS 1
(180 pce)

Nail 1 Pettyfitting (180 Pcs) . 0.625 SMS 1

Wire 1 Petty 0.78 SMS 1Binding (180 pcs)

.Standard Time= Observed Time x Observed Rating % RelaxationStandard Rating + v Allowence

In calculating the standard time, in this study the Standard
Rating is considered to be 100 which means,the operators work
briskly/business like performance, all through Over the working
hour •.
However,it may be mantioned here that in recommending the
requirement of actual NO.of Manpower, the activity sampling
results were considered and the workers are supposed to work
at a steady rate and unhurried performance with time not being
intentionally wasted.
(SMS a Standard Minutes)
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CALCULATION OF MANPOWER REQUIREMENT
ON THE BAlIlISOF TIME STUDY THROUGH
PRODUCTION LINE BALANCING.

Production Line : P3
Output Rate : 42~50 Pcs/Shift
(Output rate is calculated considering
~~ average down time for Electrical & Mech.
failure and 7~ hra.working time par shift.)

Operation

T.V.Cutter

Autofeed to
drier

Lining Soap
before
Stamping

Stamping

Output

125 Pcs.

-do-

89 Pcs.

100 Pcs.

Standard
time

1 min.

-do-

1 8MB

1 min.

Manpower
balance

1 Tech. Operator

2

1 Tech.OperAtor

Lining Soap
over the
Conveyer
Arranging
Soap before
Wrapping

80 Pcs.

80 Pcs.

1 8MB

1 5MB

1. ~
o
~

1 0
1

Wrapping
Operation

Cartoon
filling

Taping

Cartoon Supply
(making &
Polythene
Packing)

100 Pcs.

1 Cartoon

1 Cartoon

1 Cartoon

147
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0.75 5MB

0.625 5MB

1.50 5MB

1 Tech.Operator

1 Woker

1 Worker

2 Workera
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CALCULATION OF MANPOWER IlEQUIREMENT
ON THE BASIS OF TIME STUDY THROUGH
PRODUCTION LINE BALANCING.
Prdduction Line : P1/P2
Ouput Rate :42750 Pcs/Shift
(Output rate ia 'calculated conaidering _
5% average down time for Electrical & Mech.
failure and 7~ hra.working time per ahift.)..

I' . ;, .
i

G: !
12~

I

Operation

T.V. Cutter

Feeding to
drier

Receiving from
drier & Cartoon
filling.

Output

100 Pca.

80 PcS.

57Pcs.

Standard
time

1 min.

1 5MB

1 SMS.

Manpower
balance.

1 Tech.Operator

2 '~orker

2 Worker

Cartoon Supply
(making &
Polythene
filling)

Taping

1 Cartoon 1.50 5MB

1 Cartoon 0.625 5MB

2.Worker

1 \~orker

For.pettY,extra 2 W~rker will be required for nail
fi'l!l.:ingand wire bj nding.

. ,

-.
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SNO\, (IN TUllE )

CALCULATION Of I,XI'EC'j'm OU'l'PUT (SI NGLE: LIN E) •
,

_.,-cc-- -----_.
STANDARD NO. OF

EXPECTfill OUTPU OlJSI';HVc:D
,lURK STA'l'ION

REMARKic
'rIME. ,ICiRKr,RS

FOR FULL 8 FILLING AND

MINUTF; Al ,],(lCA'['E:D HOURS OPERATIOt SEALING MACHI! ~

(G(lOSS)
CAPACITY.

, (GROSS)

PU'["I'lNG fl'llE; 'j'll ill' .. .0111, 2 151
• INSID8 THE PACKF;'r.. '

COVER AN01'HEn ~)Il)E .062 3 161
AND PLACIiiG .

< ~

PACKET MI,KING HEADY
, AND COVl'Il ONE SIDE./ .0,'>5 2 122

.. ,',

PLACING TUBES (12) •121, + 154
.

ON THF~ ,IHAPPING PAPFin. .381 ? 158
WRAPPING AND PUT'rmG
, s'rICKFiRS PLACING =0.505
A SIDE.

..

PLACING CAR'roON AND
PUTTING 6 DOZ. INTO ..

.~113
,

CAR'roON.
+

COVEiHING .236 1 159
+

TM;llNG .7'16 , ..

+
PLI,CING Tlli: CAH'l\)()N
AT IOSITlON. .113

= 1.508

...
l
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- -- S'I'J\ 1'lJ 1\lW NO:: • Oi' \'!ORKl';Il: ,;,:1' I':CTED OU']'- OBSlCRVED
OHK S'l'NI1ION. '1'I1~E. Purl' FOB fULl F'ILLIIIG RE1"lAHKS

lUNUTE !, I.l,Ul:'~'l'LD 8 IJOUBS OPI'J'A- NAClllIlE
'rION. (GHGSS) CAPAC] '['Y

AKF; 12 PACKETS AND
LACING .2911 ,

+
AKING aNI!: LOZ. PtCKE:'l' 3 130 ~
RAPPING AND TAH'nm .623 , .

.
=0.917

Observed
two Cap

ACKING OF 6 DOZ. .142 + .1"t2+ ., fitting.
machit1eARTOON .~NDPLACING 1 1/10

.293 + .693+ 191
. capacity

.1/12 =1.712 = 167
, Gross.

EVFJ~LlNG .218 8 122 .

I NGLI!: PP,CKI':']' .217 8 121
.

AKIN,o .
F:VE:LLING TOP P.ND
LACING 'lDP COVE:R. 0.11,5 5 115

,
,.
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,.'
, ',
•,
1
1

~---------- ,
S'I'ANLJA1m NO. OJ' vlom«:IIS OilS E:llVJ:;LJ

.
EXI'J;C'l'c:D OU'l'-

HORK S'N'rION. TIME: . AJ,LOG,',n:D pu'r FOR FULL F1J~LING MACIlIN
111NU'l'E 8 1I0UHS OPERA- CAPACl TY. RlliAHK;

TION (GROSS) (GHOSS)

GAP SE-:ALING - .Olfll 2 151
..

. \1f;JGIIHlG ... .05/' 2 126 .

GLEANItiG • 04/1 2 151 160/96 •

PACKING 3.099 2 19, ,

CONTilI NEll .026 1 128
S'l'At1PING.

,

,

'.

\
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CALCULA'l'lOJ' 01" KXl'.I~:C'.rJm OU'l'PU'l' liOn li'OLL
8 !lOURS OPEHATIOl,'.----------------------------------------,

Some enunplen of ci.:lculation are' given below :-

1) For Snol'l (in tube) production prOCeOl] , the work station
of 'Putting the tube inside tbe packet' the expected output
for full 8 hours cipel';.'.tlon is

No of Flces x 60xB x tio. of person allocated. .=------------------------------------------------------
Stundured time (minute)

Gross

= 151 Gross.

1Y li'or Snoi~ ( in bottle) Production procesn, calculation

of ,. Single packet mak:i.ng , :i.:';

1x60x8xB
= -------------------------- Gross

0.217 X 144

= 121 Gross

iii) For Powder production process , calculation of

, final pucking I is

72 X 60 X "8 X 2
= ----------~----- GrO.G8

= .154 Gros,:

And so on
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STANIJ.~HD 'l'IMIi; CALCULATWN •

,'

_.-. . .__ ._....•. _-_. -----------
XATTON STANDARD TOTAL RE:CO~IMEND,n

I'Ul !!;. STANDARD CYCLE REMAHh,
I'df\ NC ES 1'1t'IE., rrIM~~.

1.11NU'1'E: MINU'I'£ MINU'.I'E ---_.---.-." _. -- .. -- _._ .•..... ---_.,--_.- ,...:.:_----
28% .01,4 .

,

.'
-..._--- ----
28~i .062 ,

-_ .•.__ .

28~6 .055
--_._---
?PR!, .12

" .
-_._----,- ----'- , I

28;,(; .381 ,
,,-,

.--- - ."._.- -_. _.

28% .1,13 2.975 2.975
.

._--- _ .. -
28% .236
28% .7116
_._-----'. _.--
28% .113

--,---;.- -- _.".-_._-
2ffX .325
_._----
2~ .476

I

.323

.258

.583
-.--_. __ ._-_._-

.088
---_._----. -'"

BOLDING AND TA.PPING

( ONE SIDE)

TAPPING

PLACI NG TilE CAH'l'OON'

AT POSITION.

COROGATBD CAH'lIJON
MAKE: REJ\DY (ONE SIDE)

PACKIi;T MAK8 m:ADY
AND COI/E:R ONE 81 [lE.

'.I'BE CARTOONS.

COI/Ii;RI l'JG

COI/ER ANO'l'lIE:R SI DE
MD PLACING •

PLACING 'I'UBBS (12)

ON 'I'BE ~IHAPPING PAP~;R

BASIC TIM8. IlE:L.4
DESCllIP'l'ION

Pu'["rING 'l'1I8 'I'UB8

INSI DE THE PACK!':'r.

----_ •.._---_. __ ._-_ .
MINUTE ALll

'IJR.~PPING AND PU'I"I'ING
STICK EllS - PLACING .298
A [;1 DE.
-------,,'-------.- _ •.- - .'---' ._._- .....
PLACING CAR'lUON AND

PU'l'I'H1G 6 lXlZ. IN'lD
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SNO';I ( J N ~Jll:l'.LI~) _ FIL1,JNG f.ND PAGI<ING Pf,Wr
------- ._-_._----------------

s'rr,NDI, HD Tum Ct.LCU'l'lI TION.

:;'1'11NDP-Im TIME CAl.CUL~ 'l'IOtl.------_ _._--_ _---_._--

t,

m:sr':IHP1'ION' O~' BASIC '.l'11~1, . HI;;! ,IIXII'rION
,Til . '101'AL RECOt1MENDE

HORK s']'.' 'j'HDNS. MItHlt'E IILl ml,\ W:E. 1'1 ME: • S'j'IINDA.HD CYCU; REMARl~::-
. . HINIl'rE TIt1E:. 'j'IME: •

- MINUTE:
. LEV,,!. 1DP SIDr: OF .115 2FJ1, .145
PLi'.CINO TOP

LE'VE:LING i;EE- BOTTLE
1-._--_._--- I----I;T----- -.2:ffi--.173 2 ,u

,

PAr:KE:T MAKING RE:/\DY .29 2.9;'(. .371, --

AND S1'AI1PING. .
I

SINGLE PACKE'j' MAKING .• 1'j8 ?!"'¥% .217

PACKE1'S •228 ?% .294
..

'rllntlG 12
A.ND PLIICING.

MAKING ONE IXiz. .483 29:'.~ .623
"RII 1'1'1 NG A.ND TIIPPING

".362 11.362
,

CAH1'OON flAKE
Rf;{\[)Y. .11 ?~~ • .1112

PLIICING 6 OOZ. INSI DI' .31'3 ?~fi, .ljl'2
'['liE CAH1XlON.

COVf:R '1'11G GAlI'lXJOtl .2275 29% .293

'j'APPING 111E CAR'looN .5375 ?9~~ .693

HE.'MOVE 'l'IiFo GII.Il'looN .11 '. 29% .1"2
A.ND PLACING

COROGATED CAR'roaN
MAKE READY. .235 2~ .296
( ONE SIDE)

(

"-,----
IJOJ,Dl NG. Mill 'I'll PI'ING
OF C.~RTOON . .383 2fr1, .',83
( ON,; SIDE )
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~--------------_. --------------- .... _ .•..------ -_._-_. - - ..- ------
DF;scru ["rION OF E;~CH I3f,SIC 'rIME. mLAXA'l'IUN S'l'ANDARD TOl'P.L Il~COMMEjm1
.IOHI< 5'l'A'['IOI-I. mNII'[';;; ALLO'';M~CE 'l'IME. S'l'ANDARD CYCL1 HEMAW~ I'Il1E.MHW'l'E TH1£.MINUTE ,

MINU'l'E
~.----._---- ------------

~,iEIG1lING ..
1'Iell

I

.01'3 26% .054 -
cowrA IN11l.

CON'l'AINER S'I'iII'IPING .021 26% .026

CAP SI':ALING .035 26% .0111,

CLE:J\NING EACH .035 26% .044CON'r.!\INI!;R.

CA1l'l\JON(6 WZ. ) 4.061 4.061
PLACING .093 31% .122

•

PLACING 36 NOS.
. 31% .94~

..
IN.'oID1 'J'II1 CAH'lXJON .72

.
PLACING ANOTHE;1l 36 .82 ;31% 1.074
NOS. INSIDE 'rllI; S1II1E
CAllmON. .

COVEIlING .103 31% .135
.

TAPPING .52 31% .681
~ ~

PLACING THE CAR1\JON ,
A SIDE. .11 31% .144

COROGA'l'ED CARIDON
.238 26% , .299MAKE RE;ADY

( ONE; SIDE)

HaWING AND Tf,PPING
Of CARTOON. .353 26% .445
( ONE SIDE)
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Date: 02. 7, 1991,
o 'IDTAL BASj3
o 'rUlE OF 0 ,.
o EACH WORK0 REMARK"
o !';TATION 0

( Seal e: - 1 100 )
Standard Rating- 100,._---- -_._--'------_._--_ ....._-_._--,-~_..__ .._---_.

~ ,'OI'K 'R IS ~ OB" ,'RVI'D ~ W ER/It' E 0 OBSERVEli BASIC
DESCRIP'rlON' ,., E , .., J , ,. ~ 0 HATING ~

~ CODE ~ TIME ~ OBSEHVED 0 ~ TIME:,, , . "
,

0 0 tHNlJTt;, 0 'rIm:. (fm 0 MINll'I'lc 0 MINll'rE

PlI'trING 'l'HE 'l'lJBE I'JORKER- ,03

INSIDE THE .. 819 .02

PACKE'r. ~o3

,03

,03
,02'/5 125 " .Q,4', ,0344

,02

,03
-

,03
.

COlfER ANOTHER' HORKF:R .05

SIDE AND PU,CING B28
.O',.. ,01, "..
,05 .04625 100 .01,625
.05
.05
.01,

• ,05

"'!ORKE.ll .0"

- 678
.o'.j
0", • 7 .011375 125 .051'7 .01,87
.05
.01,
.04
.05
.01, .

HelRKER •05
I .05. -176 .0"
I .05
I .05 .0115 100 .01'5

.01,

• .01,
.01,

..

-
-

.0'
PACKET MAKE READY \10RKER .0"
AND C(JVEH ONE .. 719 .03

,03 .0325 125 .0406

- SIDE. .03
,0"
.03
, .03

...
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Date' 03 7 1991- -
E:SClUP'j'ION \IORKl';RI S OBGEHViCD AVERI\GE

OBSE:HVE:DI BASIC
'IOTAL BASI,

CODIC
'{'I1"E. OBGLHVED TiNE OF'

MIIHI'j'E: 'l'I~lI~. RA'rING I rH1E. EACH WORK Rtl'1JlRK~,
t<INUT£; HINUTE srpA'fION.

---- ---:--- -------1----- ~- -- MIHUTE-_ ..._--- -- --
Vlom,ICRS

.01

- 785
.03
.03
.01, .03875 125 .01184

.03

.03

.03 -
..- .. --- .03 ,-

- ------'-- ----- --
'.10HKER .0"
_821 .0" -.03

.01, .038'15 1QO .03~75 .0426

.05

.03 .
- • 011

.0"
-

-'LACING 'rUBES ( 12) "JOHKER .06
"'

'rIlE: ',/RAPPING -798
-.08

)N .06

'APEH . .06
.10
.08 .0'175 125 .096'1 .0967 ,

.10
.08
.08
.08
.09
.06

wRAPPING & PU'r1'ING ~IORKE:R .25

S'l'ICK ERS. PLACING 278
.24- .28

A SIDE. .26
.25 .238 125 .298 .298
.25
.22
.20
.22
.20 -

.2' ••25
-.-.- ----- --' ----- _._-

I
PLACI, CAR'lOON \JORKEH .50
AND PUT'rING 6 OOZe -326

.50

.1'0 .46 75 .345

IN'rD TIlE CAR'rDON. .40
.50

-
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Date' 04 7 1991. - - •

HORKEH OIl~;I;:HVI;:)) AVI!:HAGE ()B.sf:nV~;D BASIC
'lQ rAL B.

, DESCHI PTION OF' EIICII

CODf~
'j'HI,:. OB.'H~HVE:D 'rUlE: . HOI'IK STA- REMl\m

~ Mll'Hl'l'E ']'Jl1f:. H~.'I'1NG
MINU'J'l':

MINU'l'E nON.
MI NH'l'E---_. , ..

~/onKI,H .30
.35

- 50 .30 0.3 100 0.3 .323
.25
• :1) .
• 30

\

"")("'

COVI,RTNG ~/OHKEn
.t..::J
.;>0

-326 .20 ')l- .'75 .188"':;
.2')
.30 ..

.. .13',
I,ORKER .22
- 50 .15

.20 .18 100 .18.15 ..

-- .. ..
•15
.20_ ..._- 1-...:....---_ .._- . ..

'J'APPING
\/ORKER .70
-326 .70 -

.65 .68 75 .51

.70

.65
._- .5B3

\iORKER .55
- 50 .60 .

.55 .655 100 .655

.65

.60

.55
PLAr.TNG '1m; CI\I1'I\10 WOIIKEI1 .12
A'1' !,osJ'rroN. -326 .12

.08 .10B 75 .081

.10

.12 .088..

HOH1(ER . •10
50 .08- .08 , ., .10 .095 100 .095

.08

.10
-- --_. -
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DESCRIPTION I,JORKF;R
OBSF;BVF:D AVF'[{~GE OBSERVED Bf,SIC TCYI'AL IJ~SIC

'rIME . OBSI';HVED 'rIME. TIME OF
CODE 111Nun: 'rn-lE. RATING EACH VIOHK RF~r1AHI\.

MINUTE
MINUTE S'l'ATIOll.

HINUTE~--_. -_ .._----_ .. ._-- --.~-- ."- -_._--- _.".-._---
VlORK,:H .25 .

:OHCGA'l'bD CAH'l'OON -687 ,C.e.;J

'H~Kl, HEADY .30
.( ONE SIDE)

.258 100 .258 .258
.25 I

.26

.21,

-----..- ._---- ,--._-_ •. ~_._.•.__ •..._- ._--_._----- ---------- -----
,

HOLDING AND TAPI'II\G ';IORKtH .110

(ONE SIDE) -56'1 .35
I

.38 .378 100 .378 .378

.~o

.36
;

. .38
---,------ ---_ •.. ----- ._----_ .. _. w._. ______ _.-

,
I

I
I

!
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PACnNG P!I!l'l'.

OBSf:RI/~~1) '1'UIE: CALf;ULAI'ION.

( SCALE:- 1 100)

S1'ANDAHD RA'1'ING - 100.

APPENDIX - J
Page 5 of 8

DA'I'E:: 09-7-.1991.'

D~:SClnp'1'ION
"ORK ER S OBS E:RI/,:1) _ AVE:RJ\GE o BSF:R1/ ~:I)
COOl, OBSERVED '1'1ME REMAIlK

'1'IME. '1'IME. RA'rING MINUTB

.
I1HIU'1'E 11INU'1'E .- ---_.

I, EN1',1.ING 'lOP SIDE: HID \JOIlK j'.:H -803 .08
PLACING CAP. .10 .092 125 .115

.10 ,

.09 ..

-'--_._~--_._. - --- - -_.- -- .•
1,EI/ .••'1,IOO 'I'm; BOT'!'LE HOHI(ER - 820 .20

.15 .173 100 •.173.16

.18 '-._.- _ •• ___ 0 __ "'_- ____ _. _.:._-_._--_. ------- --
PACK!:.'!, MAKE READY AND \JOIIKE:R -72'7 .30
STNIPING . .28

.2.9 100 .29.)2
.26

-- ---_ .... _-~..- .. - --_._-,_ ..-'--
SINGLE Pf,CKE'r HAI<JNG ',IORKE;ll -561 .12

.10 .118 , 125 .1~8

.10

.15
-------- --f--

TAKING 12 PACK 1':1'S MlD \IOm(ER - '191 .20
PLACING . .25 .• 2275' 100 .228

.22
• i?',

-- -:I,R --
MAKING ONE IX)?, • PACK8j • \10IlKF.R - 791
IIHAPPING .~N1J TAPPING. , .:>0

\
.~825 .~83.50 100

-"5
,--"'- ---- ------ "----

CARTOON MI,KTNG WOHKER - 295 .1.:
READY .10 .11 100 .11,. .10.

.12
,

--:- --
PJ.ACTNC1 6 r.x:JZ. INSlDE: ,WOflKT';R- 295 .;.5

. 'I'l1E;' CAR'LUONS: ., c- .• 3425 100 .'31.3. ..:'/
.32
.35
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APPENDIX - J
, Page 6 of 8

ORlE;RVED AVI';RAGE OBS,:RVED BASIC TIME
DESCRIP'I'ION WORKERS 'rIME. 013SEHVED RA'I'ING • MINU'l'E

REr-!AI:
MINUT,; TIMe:.

CODE ~JWTI,-----~- --
COVE:R TilE G,\RTO()N './OllImH - 295 .20

.22 .2275 100 .2275

.25

.211

TAPFING TlIE: Cft.R1tlCJN \,ORKE:R - 295 .52
.55 .5375 100 .5375
.55
.53

.--- ~-_._-- _ ..
.

RI,I'",oVE THE: G',R'J'OilN \.IOHn;'l - 295 .10

',I'D PJ,~GJNG•
.12 .11 100 .11
.10 .
,12

.._---_. - ._--_.- -_. _.- ~-- - - _.- ._- ,

OJH(JG.~TED -671:\
-

GI.Jl1\)ON 'tlOIliZEli •?~~
1'1AKING lmwy .?5 ••"2.55 1000 .235
( arm ~;I DE) • ::0

• ;'lj
.

_ .•.___ 0,,-.-- .__
" - ---_. -~'-~'--'.-, ...• ._, -- ,.--~_.- --

HOLDlNG I\I'ID 'r:,l'I'ING v:OlllZE:n - 678 .'10
OF CARTOON . • ?{j .3825 100 .383
( ONE SIDE)

. .110
, .58

----f------ --.. ---- ----- ---_ ..- --
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I'OI'JDBR ( li'Il.J.ING ~.i'1U IW;KING PIIR'I')
OBS ~RVm '1'11-11,: CM,CULII 'j'ION.

::;cale:- 1 100.
Sbnd"rd BaU IIg=100.

APPENDIX - J
Page 7 of 8

Date: 16-7-1991•
-,----------------:---------' -~ .._._-_.- -,-~.--~ -_ ... _---_ ..__ ..--_. _ .._- -----~._--

BASIC
IIOHK<;RS OB;iLIlV I,;D AVLHIIGE OESIo:HVI,D

DI';SCRIP'I'1011 '1'1111':. REt1J\m
COOl, 'l'I11t:. OBSmVtD RATING MINUTE

tWllI'PI: 'I'nl~.
, MINUTt;--. _ .._~,---,---_.._--_._. ----_ .._-_ .. .....__ .. _-,-_ .._--_.- ..._.---_. __ .. ------ --- --

\vEIGliING <:1,Cli ',vOHKI,;R - 50 .03
CON'fAINJi:H. • Oil .035 125 .043

.03.0',
-"" --------- _._-_._-_. - ..- .,_.__ ..- -----_.- -_.-._--- ---

CONTAINf;R .'i'rAMpING VlOIn( E:H' - 828 .02 -- ,

.02 .02 125 .025

.02
•02 .

--

..
CAP SE:ALlNG \~Om(ER .. 796 .Olj .035 - 100 .035.03

.03

.0'1

CLEANING EII,CH 'tlOHl(I,;H - 785 .03
CJNTI\ IN E:ll. .04 .035 100 .035

.OLt

.03

CIIRTOON (6 fJOz)
.1\')

PLIICING
WORKI:R - 827 ,08 .093 100 .093 --.10

.09,

36
,

PLI\CING NOS. \VOHKI:;R-82'7 ,.71,
INSIDE 'I'm; Cl' H1X)ON. .70 .'(2 100 .72

'7"• L

.72

pLIlCING ,~NO'J'IlER
36 NOS. ( INSIDE TilE ',JOI1Kli:R -827 .8'1 .82 100 .82
CIIH'fOON) .80

.82

.82
COVE:RING \!ORKER - 82'7 .10 .103 100 .1031"• L

.10

.09 ' ,

'J',\PpING. HORKER. - 827 .51
.5.1• .52 100 .52
.50
.53

PLACING l'lIB ClI,RTooN .12
1\ SIDE. \vORK,:R -82'1 .10 .11 100 .11.12

.10
!
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'dORKF:HS 013i~E:HVED IIV E:llj\G ED OBSf:RVED BliSH;

UESCRIP'fION CODE. 'l'H1E. OBSERVED .TIME
. RlliIlHK: .

HNi'HlG
.

Im~U1'E: 'rIm:. mNll1'j,;
tHUll'j'r:

.

•
COROGII TE:D CMlrocJN MilKE IIOI1K EH 819 .)C- • t_/

llE:JIDY (ON!:; SIDE) • ;?t, .2375 100 .238

.22

.2"-
HOLDI !'Kl IINID '1'11PI'I NO
OF CII R'[\)ON 1101<1<Ell - 81') .,(. .3525 100 .353
( ONE SlUE ) .3', -

3'-. .)

.3(, .
._ .. ' - .- . -
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OBS~:I/VI")

M~,CIlINI~ - CAPf.(;l'l'Y.-,---

'81'10',; ( IN '[,UBE) F'JU.I NG MAf:HINE:.

APPENDIX - K
Page 1'of 3

IROUND o OBSERVED 0 A Vfo:RAGE: -0
OVF:R A!.,]' 0 DE;.S](JNI,D 0

D A l' E: 0 o I'JLLI NG & 0 01\", F:!l1J1;;1) 0 0 0
o ('fIME) o SEALING PEIl 0 nLI.H1G PEll 0 AVEIlAGE 0 CAPACI'rY

o HU<IAHKS.

0 I NI NU'I'~:!3 0 MHnl'I'I~'3. 0 0 0
0 -~--Pes. ' 0 l'cs. 0 0 PCf:;.

-:--
10-51 46

10-52 ',6

10-53 44 Il5.5 N
..

10-54 ',6
11-01 ',6

0

11-02 '10 .,

11-03 1'2 "3.0 ' 'r
'i I, .

, 22-7-91
11-01, ',',
11-31 ',6 -
11-32 40

A
V

11-33 Ii I, 1,0.0 A

11-311

.r
30 L

11-1,6 Ij6
A

11-1/7 1,6
B
L

11-1,8 li6 1,6.0
E

11-1'9 46
•

09-1,6 1,6

09-117 li4 "5.5

09-1,8 ',6
,

23-7-91
09-119 1,6

10- 31 1.,2
_ ...

10-32 46

1lh33 1,4

1C-31,' 1,6 411.5 '
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APPENDIX - K
Page 2 'of 3 :

o B S I,' R If I,: [) 11.~ C Il I N F: C A I' A CIT Y.

SNO.'! ( TN BO'l"lLE)F11,LTNG t1~GJlINE. DATE:: 24'7.1991.

: OBS E:l<lfED 0 AV":1<~.GE
'1-. ----T 0

0 0 OV,!.,'ltl ~.'L], o DESIGNED 0ROUND o F'ILlTNG PER 0 o IJSUN E:D 0 0 0 R E r1 A. R K S.
o In Nil l'E~. 0 FJLl,n:G PE:R 0 AVERAGE: o CAPACI'l'Y 0OPes. 0 [oil NII'j'E:.

~ 0 0Pes.

08_111 112

08-',2 44 1'3 N

08-1'3 L'2 0

08-44 1,1, T
112.6 =

- .
09-30 "5 L'3

A
09-31 1'3. 1'3.75

If
A ..

09-32 43 . I
L

09-33 1,1, A
B
L

10-01. 1'2 E

"1 .
10-02 '12 ,

"0 I10-03

10-04' l,O
. -

,
-

CAP FITTING HACm NE:.

.
\

.

.

08-50 25
,

N
,

08-51 25 ,

0 :
2".75 11here are

08-52 24
'I' T w 0

24.25 = 11achines •.
08-53 25 -

25
A

109-55 22 If .
A I

P9-56 24 _ I
L

P9-57 25 23.75 A
B

09-58 2L, L
,

, -,



,
POWDER(cILLHIGM!lClI1l~E))A1'1':: 25'7.91

(Single cont.ainer rHling Machine.)

APPENDIX - K
Page 3 of 3

o OIlS 1':111/PoD I AVERAGE: o OV,-:l1 AU. r 0
o IcILLTNr; PER IORSI':IlI/F:1l o AI/ 1,:IlIlGI, 0 Di'SIGNf:D I H I;; M /I R K ,.

HOUND ~ fIJINIl'J'I;;. 0 FTI.I ING I F'ILLTNq'l'I,;H 0 0
.,.

) PF:1l rHNlI'I'I'; ) ~lltml'E. 0 GJ\Pf,Cl'P'f 0
I PCH. __ .0 ...___ p..c:.''.!. ..___ 0 Pef; • 0-,-_._--_.- ------------

09-51 28 N

09-52 30 28 28.) (1

'"
09-53 28 'r

09-5" 26 29 -
/I
V -.

10-33 ?J.)
/I
I

..

10-3" 28 L

10-35 30 29. 1\ i

B

10-36 . 28 L
.~',

E..
(DOll IJLE CONTHNER FILI.ING fIJ~.CIlINE)

( SINGU; OPI,;Ili,'ll)ll)

10-16 1,8 N
0

10-17 1,6. 117
T

10-18 50 -
1\

10-19 I,ll "7.38 . 'V
,

'18
/I

'" I.

10-',2 '17
L
1\

10-43 '18
B
L'

117.75 E
10-41, 1,6

_.< . .. . .

10-"5 50
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CALCULATIon OF mNIl'IU/,1'
nmmER OF OBSERVATIon------------------------

The fo1lowing universel formula is used to calculate the
minimum number of observation •

lIT

'Here ,

=
4P ( 100 - P )-------~L2----------- ( Valid for 95%

Confidence limit)

Ir = Humber of obssrv,.tion
P = Occc;rance of.'.n event en = 90.6%
L = Accuracy limit

For this study L = + 7 % is considered.

llence the minimum number of obsGrv',.tio",is 69



APPENDIX - M
Page 1 of 1

EXISTING BASE PART MIXING TIME
OF COSMETIC PROCESSING PLANT

Date: 2 •• 199'

S'ECTION PRODUCT .MIXING TIME REMARKS.
HOURS)

"'TUBE Snow (intube)
Iooth Paste
Sheaving creame

J
J
8

------------- ------------------------ -----------/

BOTTLE SNOW( in Bottle) J
Cream (Pommet) 4

-------------- ------------------------ -~---------
PO,iD:::R Powder (Contc.iner 4

Observation
was not done.

-------------- ------------------------ ----------- ------------------

1Ei3



APPENDIX - N
Page 1 of 9

TABLE - N (a) EXAMPLE OF TABLES USED TO CALCULATE
RELAXATION ALLOWANCES===================================

A. PHYSICAL STRAINS RESULTING FROM THE NATURE OF THE WORK------------------------------------------------------

~~i!:~!
Sitting easily 0
Sitting awkwardly, or mixture of sitting. 2
and standing
Standing or walking freely 4
Ascending or descending stairs unladen 5
Standing or walking with a load 6
Climbing up or down ladders, or some bending, 8
lifting stretching or throwing
Awkward lifting, shovelling ballast to container 10
Constant bending, lifting, stretching or throwing 12
Coalmining with pickaxes, lying in a low seam 16

Consider whether the worker is sitting, standing, stopping
or in a cramped position and whether a load is han~d easily or
awkwardly.

2. VIBRATION:---------
Consider the impact of the vibration on the body, limbs or

hands and the addition to mental effort due to it, or to a eerie
of jars or shocks.

Shovelling light materials
Power sewing-machine
Power press or guillotine if operative is
holding the material
Cross-cut sawing
Sho~elling ballast
Portable power drill operqted by-one hand
Pickaxing
Power drill(two hands)
Road drill on concrete

1

2

4

6
8
15
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APPENDIX - N
\ Page 2 of 9

In highly repetitive work, if a ~eries of very short elements
fOrB a cycle whi~h is continuously repeated for a long period,
award points as indicated below, to compensate for. the lack of
opportunity to vary the muscles used during the work.

Average cycle' time
(£~!!~!!!!!!!~~~!!2

16-17
15
13-14
12
10-11

8-9
7
6

5
Lese 1ihan 5

~. RESTRICTIVE CLOTHING:--------------------

~2!!!.!:!
1.

2

3
4

5
6
7.
8
9

10

Consider the weight of the protective clothing in relation
to effort and movement. Consider aleo whether ventilation and
breathing are affected.

Thin rubber(surgeon's) gloves
Household rubber gloves
Rubber'boots
Grinder's goggles
Industrial rubber or leather gloves
Face mask(e.g. for paint-spraying)
Asbestos suit or tarpaulin coat
Restrictive protective clothing and respirator

•

170 ,

1

2

3
5
8

15
20
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Page 3 of 9

B. MENTAL'STRAINS--------------
Consider what would happen if the operative relaxed his

attention, the rel!ponsibility carried, the need for exact
timing of movements, and the accuracy or precision required.

5

4

2

3

6

7

8

1

15

10

~~!!!!£!
o

performed: ,
I
I
I
I

Routine simple assembly I
IShovelling ballast :

Routine packing, labourer washing vehicles, ,
Wheeling trolley down clear gangway :
Feed press tool; hand clear of press,,
Topping up battery :
Painting walls
Assembling small and simple batches,
without much thinking
Sewing-machine work, automatically guided
Assembling warehouse orders by trolley I,
Simple inspection :
Load/unload press tool, hand feed into machine,

ISpray-painting metalwork' :
Adding up figures
Inspecting detailed components :
Buffing and polishing
Guiding work by-hand and sewing machine
Packing assorted chocolates,memorising
pattern and selecting accordingly
Assembly work too complex to become automatic
Welding parts'held in jig
Driving a motor bus in heavy traffic or fog,
Marking out in detail with high accuracy
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Consider the degree of mental stimulation and if there is
companionship, competitive spirit, music, etc.

Points------

,
",
I

Two men on jobbing work
Cleaning own shoes for half an hour on one's own
Operative on repetitive work
Operative working alone on non-repetitive work
Routine inspection
Adding similar columns of figures
One operative working alone on highly repetive work

o
3

5

6
8
11

EYE STRAIN :----------
Consider the lighting conditions, glare,flicker,

illumination, colour 'and closeness of work and for how long
the strain is endured.

2

4

o

8,

10

14

I
I
Icolour: ,,,

Normal factory work
Inspection of easily visible faults
Sorting distinctively coloured articles by
Factory work in poor lighting
Intermittent inspection for detailed fanlts I

IGrading apples :
Reading a newspaper in a motor car/bus
Arc-welding using mask ,,
Continuous visual inspection, e.g. cloth from a loom:
Engraving using an eyeglass
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4. NOISE:------
Consid~r whether the noise af~ects concentration, is a

steady hUm or a background noise, is regular or occurs
unexpectedly, is irritating or soothing.

Points------

1

o
no distracting noise:

I,,
Work in a quiet of~ice,
Light assembly factory
Work in a city office with continual
traffic noise outside
Light machine sh9P
Of~ice.or assembly shop where noise
is a distraction 2

Woodworking machine shop
Operating steam hammer in ~orge
Revetting in a shipyard
Road drilling

.4

5
9
10
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C. PHYSICAL OR MENTAL STRAINS RESULTING FROM THE
NATURE OF THE WORKING CONDITIONS.---------------------------------------------

1. TEMPERATURE AND HUMIDITY :------------------------
Consider the general conditions of atmospheric temperature

and humidity and classify as indicated below. Select points
according to average temperature within the ranges shown.

----------------------------------------------------------------
Humidity
(Percent)

Temperature
Upto 750F--------------------------------------------------------------

Upto 75
76 - 85
Over 85

o
1 - 3
4 - 6

6- 9
8 - 12
12 - 17

12 - 16
15 - 26
20 - 36

---------------------------------- M~ _

2. VENTILATION:

Offices

Consider the quality and fre~hness of
circulation by air-conditioning or natural

I
IFactoreis with "office-type" conditions:

Workshop with reasonable vantilation but
some draught
Draughty workshops
Working in sewer

the air and its
draught.

~2!~!~
o
1

3
14

,

Consider the nature and concentration of the fumes:
whether toxic or injurious to health; irritating to eyes, nose,
throat or skin, disagreeableoder.
Lathe turning with coolants 0
Emulsion paint, Gas cutting, Soldering with resin 1
Motor vehicle exhaust in small commercial garage 5
Cellulose painting 6
Moulder procuring metal and filling mould 10
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4. DUST:------
Consider the volume and nature of the dust.

Office
Normal light assembly operattons
Press shop
Grinding or buffing operation with good extraction 1
Sawing wood 2
Em~tying ashes 4
Linishingweld 6
Running coke from hoppers into skips,trucks 10
Unloading cement 11
Demolishing building 1~

5. DIRT :
Consider the nature of thework and the .general discomfort

caused by its dirty nature. This allowance covers "Washing
time" where this is paid for(i.e. where operatives are allowed
three minutes or five minutes for.washing ,etc.). Do not
allow both points and time.
Office work I 0, INormal assembly operations:
Office duplicators 1
Dustman 2
Stripping internal combustion engine 4 " ., .
Work under old motor vehicle 5
'Unloading bags of cement 7
Coalminer I

Chimney-Sweep with brushes! 10

•
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6. !!&!_l
Consider the cumulative effects of exposure to this condition

over a long period.

Normal fac~ory operations
Outdoor workers e.g. postman
Working continuously in the damp
Rubbing down walls with wet pumice block
Continuous handling of wet articles
Laundry wash-house, wet work, steamy,
floor ru~ning with water, hands wet

. .

176
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1

2

4

5

10
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AP"mn - N
POINTS CONVERSION TABLE Page 9 of 9=========~=============TAB1.E- NfQl

PERCENTAGE RELAXATION ALLOWANCE FOR TOTAL POINTS ALLOCATED----------------------------------------------------------
Points I 0 1 2 3 4- 5 6 7. 8 9 "•

0 10 10 10 10 10 10 10 11 11 11
10 11 11 11 11 11 12 12 12 12 .12
20 13 13 13 13 14- 14- 14- 14-. 15 . 15
30 15 16 16 16 17 17 17 18 18 18
40 19 19 20 20 21 21 22 22 23 23
50 24 24- 25 .26 26 27 27 28 28 29
60 30 30 31 32 32 33 34- 34 35 36
70 37 37 38 39 40 40 4-1 42 43 44-
80 4-5 46 47 48 48 Li,9 50 51 52 53

-'> 90 54 55 56 57 58 59 60 61 62 63--J
--J 100 64- 65 66 68 69 70 71 72 73 74-

110 75 77 78 79 80 82 83 84- 85 87
120 88 89 91 92 93 95 96 97 99 100
130 101 103 105 106 107 109 110 112 113 115
140 116 118 119 121 122 123 125 126 128 130

Example: If the total number of points allocated for the various strains is 37:
(i) In the left-hand column of table , find the line for 30;

(ii) On this line, move across the table to the right, to column 7;
(iii) Read off the relaxation allowance for 37 points, which is 18 percent.

<
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CALCULATION OF LEAVE & ABSENTEEISM RATE FOR
COSMETIC PLANT FROM JULY'1989 TO JUNE'1990

,
, Total Manpoer = 153 (Excluding supervisor and Foreman)

l'10NTH PRESENTEE ISM PERCENTAGE OF LEAVE AVERAGE % REMARKSAND ABSENTEEISM
.,

July'89 87 43.14 , Eid-ul-Azha '.'
August'89 136 11.11
September'89 134 12.41
October'89 133 13.07 .
November'89 131 14.38 ,

16.99
December'89 132 13.73
January'90 128 16.34
February'90 132 13.73 .
March'90 134 12.42
April'90 114 25.49 Eid-ul-Fitre
May'90 136 11.11
June '90 . 127, 16.99
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CALCULATION OF L~AVE & ABSENTEEISM RATE FOR SOAP PROCESSING~~~~!~~~9~_~~~~:_J2~2_~_~~~_:_1229---

TOTAL MANPOWER = 276 (Excluding Supervisor & Foreman)

-----------,-----------------,---------------------------------------------,--------
M th I . Pt' I Percen tage of : . P t '"on I resen eelSm , L & Ab t . I Average ercen age r,emarks, . eave sen eelsm----------- ----------------- ------------------------- ------------------- --------,
July 16/+ 1'0.579

August 215 22.102
September 219 2l:l.652
October 242 12.319
November 2;13 13.406
December 223 19.203, 19.830

Jalluary 225 18.478
February 239 13.406.
March 230 16.666
April 199 27.898

May 219 20.652
June 241 12.681

Eid-UI-
Azha

Eid-UI-
I Fitre

------------ --------------_ .•. -------------------_._---- ---_ ...•------------- --------

,

179
/



TABLE - P DAILY ATTENTlENCE STATEMENT OF W'ORIiERS-------------------------------------

APPENDIX P
Page 1 of 1

Date: 22.8.91.

----------------r------------SiUFT--------------------------------------r------~eave-rA~t~:i--
SECTION ~(0600 _ 1430): B(14oo _ 2230~ C(2200-06oo~Gen. Fotal :~~sen-!Man-

, I , , (08'0-1730), ,sm 'Power. J J J J J J _

.. Washing Soap
~.Toilet Soap
J. Glycerine Soap
II. Penshed
'5. Cosmetic
. Glycerine Plant).

-7. Electrical
13. Pump House
'9. Boiler
,. Workshop
'l. Tedhnieal Store
~.Perfume
~.Bottle Store
•••• Cafetaria

69.

51

19

6

5

4

4

72 141 38 179

11 62 18 80

5 5 3 8

19 38 10 48

110 110 36 146

9 6 21 2 23

5 2 5 17 3 20

4 3 11 11
"

3 4 11 3 14

10 10 1 11

9 9 9
3 3 3
1 1 1
2 2 2

--------------------------------------------------------------------------
123 5 155 441 .114 555

c========================a=== --===-======--======~=========:================================:
.ttendenee of Previous days: 21.8.91
.verage present: 79~
~resent: 438
~bsent: 117

Total- 555

Percentage of Presentism: 79%

---------------------------------------------------------------------------------------------_.
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TABLE-Q
TOTAL MANFQWER (t"I'r0 FOREMAN) LIST

UI'rO 31ST DECEMBER 1990------------------~-----

APPENDIX - Q
Page.1 of 4 .

a) As per Set-up.

b) UnproductiveWorker
( MNSP )

c) ProductiveWorker
(rww & PC )

181

STAFF

96

96

WORKER------

560

560

TOTAL

656

656

. i



APPENDIX - Q
Page 2 of 4

DETAILSMANroWER (UPI'OFOR.EMAN) LIST
!EQ~_Q~:~Q:2Q_1Q_2~:~?=2Q

1.

2.

3.

4.

5.

Cosmetic Section

Cosmetic Packing

Plastic Seetion

.Ink Section

Perfume Section

Foreman
Chief SllperviAr)r/
Supervisor,
Master Technician

Mechanics
Operator
Cleaner
H.S.T
S.T-II
S.S.T

Unskilled

H.S.T
B.T.-I
S.S.T

Operator
Cleaner
S.S.T

Unskilled

Operator
H.S.T.
S.T.-II

Master .Technician
Helper

6. Glycerine Soap
Technical Asstt. 1

Operator 12
'. Helper 1

H.S.T. 1
Unskilled Technician - 1
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SECTION ~~!!N!illE-------

7. Wasbing Soap Foreman 3
Cbief Superviaor/ 6
Supervisor
Master Tecbnician - 15
Operator - 14
Mecbanics 1

\ Cleaner 3
H.B.T. -108
S.T.-I - 19
S.S.T. - 26

196

8. Toilet Soap Foreman 2
Cbief Supervisor/ 5
Supervisor
Master Tecbnician 5
Operator - 17
Mechanic 1
HjS.T. - 38
S.T.-I 1
S.T.-II 6

,75

9. Pensbed Section Foreman 1
Master Te'chnician 5
Mechanics 2
Operator - 10
Cleaner 2
H.S.T. 5
S.T.-I 2
S.T.-II 2
S.S.T 9
Unskilled 4

44

183
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FIO.R(a)GENERAL PURPOSE TIME STUDY TOP SHE~T.-------------------------------------
BMlGLAD'5SJl. UNIVEll3ITY OF UlGIN~EllING !. TIjJJ!lNOLOGY
DEPARTlIENT OF I1100"'TRHL !< PIlOJJuCTION ENGiNEliRIlIG

TIME STUDY SHEET tTIME STUDY TOP SHEET),

APPENDIX - R
Page 1 of 2

NAliE OF JOB DEPARtHENT $TUPY NO.

SHEEr 110.

OPEllATOR CLOCK NO. OBSEllVEll DATE
..,...
TIME START

LIST OF ELnll':NTS BREAK !DINTS TIME FINISH
.... ...... .... ............. .....................

. DUMTION
........••..........•....................... .. ...................

, EllOOR
.. •. •. .. •. •. .. ., .................... ~........... ...................

% UlOOR
•. ...................... ........... ....................

STUDY CONDITIONS
.................................. .......... .,.........................

,

......................... ..... ... .............. .;....... ~...;....... •

.. ........................................ •••.•••. •••• ;.' .••••••• 0 ••••

...... ... ...... ... ...... ... .. .. •. •. •. .. •. •. .. ., ..................

.... .... ..... ....... ... ..... ....................
"

sKEI'Cfl OF WORKPLACE OR POOIl\JCT OR OT!lEll SALIENT IlIFORliATION

:-!"
, :

.

.

DESCRIPTION o.T. R. B.T. DESCRIPTIOII O.T. R. B.T.,

)

.

•

,.

;
.

O. T. = OBSEllVED TItlE.
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