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ABSTRACT

Most of the Chemical Products Manufacturing Plants in Bangladesh
are loosing céncerns due to competitions the& are facing from the
similar privéte sector enterprises., It is believed that one of
the main reasons for such failure is the absence of proper

utilization of resources and manpowel.

A study was conductéd in Kohinoor Chemical Company (Bangladesh)
i

Limited, an old organization of Bangladesh Chemical Industries

_Corporation. The production lines, manpower and production

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

producticn were not set properlyl Over the years different work

procedures came into practice.

The main objectivé of this research was to carry out an Ergonomic
Analy#is for the cosmetié énd soap processing plants of KCCL and
determine the manpower requirement to imprové productivity. In
conducting this study the basic principles of {(a) Prodgction
"Method Study, (b) Work/Activity Ssampling Technique,_(c) Time and

Motion Study and (d) Eréonomics Methodology were utilized.

-



From the Production Method Study and Ergonomic analysis, various
improved/modified broduction metbdds and layout and applications
of ergonomics on the design :pf existing work places, handliﬁg
loads, hand toois and devices, working environment and motion
economy'were suggesﬁedu from Work Samgling'and Time Study
technique the reqﬁired manpower'requiremgnt_was determined. It
was Tfound that‘abaut 37% and 48% .excess manpbwer were being used
in cﬁsmetic aﬁd soap processing plants‘respectively. It was also

found that about 41% and 44% less prdduction were beiﬁg.prodUCed

in cosmetic and socap Rrocessing-plants respectively.
It was suggested that the application of the presént

investigation will contribute in iiproving in productivity .and

profitability of this enterprise.

xvi
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Chapter

I NT RO D U

BACKGROUND .

It has taken a long time for industries to fully,rgpggp;sqn1

[
ot .

the extent of interdependence between working conditions an&-ﬁ:”

i']ri__ i

productivity. The first move in this direction began when
ﬁanugement started to realise the ultimate effect of

-

occupational] accidents and disecases.

Working condition and improper way of handling jobs have
great effect on productivitly. Research studies have sﬁown
that human bodies are very productive under optimal working
condition. The effects of health and safety on productivity
-;can not be properly discussed without the concept of
ergonomics., The_]nst'of ergonomiés is to develop the most
comfortable conditions for the worker as regards to
workplacc and posturc, lighting, climate, noise, vibration,

humidity, etc. to reduce the physical work load.

There are many Chemical Products munufacturing plants in
Bangladesh under public and private sector. These industries
play a great role in industrial sector of the country. BCIC

is the largest Chemical Corporation in Bangludesh under

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



Products Manufacturing Enterprises under BCIC. Some of them
are profitable while dthprs are loosing concerns. KCCL is
one of them. which are enlistgd as loosing concern
enterprise. The authority has been concerned with the
productivity of this plant. Therefore it was decided to
conduct an ergonomic analysis of the plant with the aim to
increase its productivity and thus to heip KCCl, to go one

L)

step forward towards a profitable organization,

KCCL produces diftferent kinds ot soap, detergents,
cosmetics, cté. The products of cosmelic section are: Tibet
-snow, Tibet Tooth Paste, D-5 Tooth Paste, D-5 Gel Tooth
Paste, Tibet Shaving Cream, Honey Dew Shaving Creanm, Tibep
Pomade Cream, Tibet Powder, Various types Hair 0il, Tibet
Chandan Atar, Tibet Perfume, etc. The .products of Soap
Section are:”Tibet Blue Bar, Tibet 570 Washing, Tibet Ball,

_ Tibet Bar,  Tibet Toilet Soap, Lemon Dew, Tibet Flora, Tibet

Glycerine Soap ctc.

To conduct the study smoothly, is a befitting manner the
entire cosmelic manfu;cturing 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) whigh are being marketed in bottle are.
in another group. The base manufancturing process of these

items ‘are same. Only mixing, filling and sealing procedures

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



manufacturing process as well as mixing, filling, sealing
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 1is divided into three plants for
the current study purpose which are as follows:

i) Plant P1/P2 for blue bar scap production

ii) Plant P3 for toilét_soap production

iii) Plant P4 for,570gﬁashing soap production,.

The study was coﬁfﬁned only in thg above P1/P2, P3 line of
Mazzoni Elant and P4 line of scap processing unit. Soap is
mgnufﬂctured in full boiled procedure in KCCL. Out of
several types of soap 570 and blue bar are marketed as
floundry soap and Tipet, Sandalina, Glycerinc arc marketed as
toiletlsoup. Glycerine soap is manufactured in different
sheds in diflerent procedures. After mi?iﬁg meiting tallow,
salt, coconut oil and other ingredients are pumped 1in
saponification caltle. This is knwon us =soap boiling unit.
Neat soap is pressurised after wash{ng, resting_and removal
qf glycerine. Neat soap is fed to sonp processing plant as
per requirement of production. The finished product is
produced in this plant. Menufacturing and packing of soap is

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



1.2

This study was under taken to ergonomically analyse thé work
methods and working conditions and henéé to'determine.the
hanpower requirement for the present production level of
co;metic and soap manufacturing plants to improve 1its

productivity.

'OBJECTIVES OF THE STUDY

The main objecctives of the study were:

a). To study the present work method and working conditions
and to suggest a better method of work by applying

ergonomics and method study.

b) To'apply Time and Motion Study and Activity Sampling in

determining standard time of each Job and manpower

respectively.

c) To calculate manpower requirement on the basis of Time

‘Study through production line'bélancing.

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

e} To sugfest somec applications of ergonomics in cosmetic

and\soapJprocessing plhnts in KCCL considering human
abilities, characteristics, expectations, motivation
and behaviours in the design of the things workers use

in their work places.



Chaptexr — IXI

LITERATURE SURVEY

- WORE 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 and economy of the

situation being reviewed ih order to effect improvement (5),

Work study therefore has an direct relationship wilh
productivity. It is most frequently used to increase the
amount produced from a given quantity of resources with

little or no further capital investment.

Work study was widely known for vyears uﬁ,"tiﬁe and motion
study", but with the development of the technique gnd its
nppjicntiop to a very wide range of aclivities it wns felt
by many people that the olde} title was both too narrow and

insufficiently descriptive.

There are eight steps in performing a complete work study.



Select the job or process to be studied.
Record every things from direct obsgrvations.
Examine ﬁhe recorded facts critically.
Develop the most economic method..

Measure the quantity of work involved in the method
selected.

NDefine the new method and the related time.

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

Muintain the new standard practice by proper control
procedures.

.S5teps 1, 2 and 3 occﬁr in every study, where the technique -

being used is mcthod study or work measurement. Step 4 is‘h

part of method study practice,’ while step 5 calls for the

use of work measurement.

Work study consists of two complementary techniques - Method

-Study and Work Measurement. The relationship of method study

~and work mcasurement are shown in Figure-2.1.




4

METHOD STUDY

.:> To s
Simplify the job °*
and
develop more econo-
mical methods of
doing it

WORK

- STUDY

WORK
MEASUREMENT -

To
:> -determine
how long it should
take to
carry out

HIGHER
(|PrRODUCTIVITY

Work study : a direct means of raising productivity.

-

Figure-2.1 : The relationship of method study to work
measurement.
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2.1.1 Human Factors Application in Work Study:

Good relations with the pefsons concerned must be
established before work study is applied. Work study is not
a substitute }or good ﬁ;nagoment and never can be. It is ohe
of the "tools" in the manager’s tool kit. By itself it will
not maké bad industrial relationship good,although,if wisely
appligd,‘it may often improve them. This ﬁas been the comﬁon

experience of 1L0 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 musl be reasonably good before any attempt is made
to intfoduce it, and the workers must have confidence in the

sincerity of the management towards them; otherwise they

will regard it as another trick to try to get more work out

of them without any benefits for themselves (1)}.

METHCGD 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 mefhod study in KCCL ware: (3)



- 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 éffcrt.
- to improve the use of materials, machine§ and manpower.
~ to develop betterv;hy;icai environﬁent{
- to ascertain as accurately aé possibie time allowances
necessary for doing the job.
The manufnctufing process of cosmetic and soap is a
systematié, step by step process. Naturally the scope of
implémentation of deheloped and efftective 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‘hand]ing, working condition and above all

to improve productivity.

Details of these presenltl and proposed modified layout and

methods are given in Chapter-4.

WORK MEASUREMENT

Work Measurement is the application of techniques designed
tolestablish the time for a qualified worker td carryout a

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



Work Meansurement, as the name sqggests. provides the
management witﬁ means of measuring the time taken in thé-
. performance of an operation or series of operntionﬁ in such
a way that inéffective time ié sﬁown up and can be seperated
Vfrom effective time. It can also be used to set standard
time for carfying out the work. Work measurement is more
likely to show'up the managemént itself and the behaviour of

the workers (1l).

The purposes of work mcasurcment are to reveal the nature
and extent of ineffective tiﬁe. from whatever cause, so that
'action’éan be tékenlto eliminate it; and then to set
stahdards of perfofmanée of such a kind that they will be
attainable only if all avoidable ineffective time is
eliminated and the work is ﬁerformed‘by the best available

methpd and by personnel suitable in training asnd. ability to

their. tasks.
The techniques of work measurement:

The following’are the principal techniques by which work

measurement 1s carried out: (2}

i) Work/Activity Sampling
ii) Stop—Watch Time Study
iii) Predetermined Time Standard (PTS)

iv) Standard Data,

10



The steps and the techniqueﬁ which are necessary for the.

systematic carrying out of work measurement are shown

diagramatically in figure-2.3

Select, record, examine and measure
quantity of work performed using

- | predetermined
wo{k or :E;g“:iﬁg? or time standands
sampling (p18)
| , l ,
COMPILE COMPILE
with allowances teo get.
to get standdrd standard ?1me
time of operations of operations
. |
COMPILE

to establish
standard data
banks

Figure-2.3 : The steps and the techniques

neceasary for the work measurement

11




2.3.1 Work Sampling:

Bimi:

L
-~

Hork éampling is a method of finding the percentage
occu}ence ofvh_certain hctiviiy by statistical sampling and
random observation. It is also known as Activity Sampling
{echnique {5). - | | .
. In order to obtain a comﬁléte and accurate picture of the
productive time and idle.timé of the machines in a specific
production area, it would be-necessary to observe
continuously all the machines in that area and to record
‘when and why-an} of the machines were stopped. It would ;f
course be quite impossible to do this unless a large number
of‘workers spent-fhe 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 pertect will be the result of the stu&y.
The following universal formﬁla is used to calculate the

minimum number of observations (7).

4P (100 - P) |
TR S+ St £ (1]

Valid for 95% Confidence Limit.

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

lFor this study L = + 7% is considered.

12



The ¢alculation of minimum number of observation is shown in

Appendix~L.

When the samﬁle 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.

One can have the complépefuccurncy achieved by continuous”

observation and, at the other end, every doubtful result is
derived from a few observations only. The size of the sample
.1is 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 a work measuremeht technique for recording the
times and rates-of working for the clements of a specified
Job carried out under specified conditions 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 surrounding
conditions, which is likely to affect the work in. Snow,

4

Powder, and Soap production.

13



ii)

1ii)

iv)

v)

vi)

vii)

viii)

To record the complete description of the
method/pfbcess, breaking down the operation into

various work stations.

To examine the detailed break down to ensure that the
most effective methods and motions are being used in-

the said process.

To measure with a timing device (a stop watch) and
recording the time taken by the operators to perform
each work Btation of the Snow, Powder and Sonp

production processes in filling and packing parts,

At the same time, assessing the effective pace of the
worker/operator relative to the observers concept of

the raote corresponding to standard rating.

To convert the observed times to ‘'Basic Times’ by

applying the mathematical formula.

To determine the relaxation allowances by adding
variable nllowances, personal need allowances and

basic fatigue allowances.

To determine the Standard Time for the operatidn of
filling, sealing and packing part of Snow, Powder and

Soap production.
The essential Time Study equipments used were: (5)
the stop watch

the time study boar@

the time study forms.

A form of general purpose study board with a stop watch

arrangement is shown in Figure-2.3.2.

14



The top and continuation sheet of a general purpose time

study form is shown in Appendix-R.

In addition, the following accessoreis are used 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.

77777

%,

A

==
|

SRNoSN

777 777 NSNRNNSNS \\.

Figure.2.3.2 : General purpose Time Study Board with stop
- watch ‘
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2.3.3 Standard Rating:

Rating and allowances are the two most controversial aspects
of time study. Rating is the assessment of the workers rate
of working pace relative Lo.the observer's concept of the

rate corresponding to standard pace,

This standard level 1is phe average rate at which qualified
" workers will naturally work at a job, when using the correct
melthod and when motivﬂted to apply themselves to their work.
This rate of working corresponds to what is termed the .
standard rﬁting. and is denoted by 100 on the rating acaie
recommended. 1f the standard pace is maintained and the
apprépriate relaxation is taken, a worker will échievc
standard performance.over the working hdur (5).
Some of the -factors affecting the working pace of the
operator:
- Varidtions in the quality or other characteristics of
the material used. : '

- Minor and unavoidable changes in methods or conditions
of operation.

- Varialions in the mental attention necessary for the
performance. :

- Changes in- climatic and 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



Table-2.3.3 : Examples of Various Ratcs of Working on the
Principal Rating Scalcs.

Scales Description Comparable
60-80 75-100 100-133 0-100 : . . walking speed
Standard (mi/h)} (Km/h)
0 0 0 0 No activity
40 50 67 50 Very slow; clumsy, fumbling move- 2 3.2

ments; operative appears half
asleep, with no inlerest in the
Jjob.

60 75 100 76 Steady, deliberate, unhurried 3 - 4.8
: performance, as of a worker not
on piecework but under proper
supervision; looks slow, but time
is not being inlentionally wasted
while under cbservation,

B0 100 133 100 . Brisk, business-like performance, 4 6.4
(Standard as of an average qualified worker
Rating) on piecework necessary standard of

quality and accuracy achieved
with confidence.

100 125 167 125 Very fast: operative exhibits a high 5 8.0
degree of assurance, dexterity and - ’
coordination of movement, well above
that of an average trained worker.

120 150 200 150 Exceptionally fast; requires intense
. effort and concentration, and is
unlikely to be kept up for long
periods; a "virtuoso" performance
achieved only by a few outstanding
workers.

There are scveral scales of roating in use. The most common
of which are designated by the 100-133, the 60-80, the 75-

100 scales ond the British Standard the-0 - 100 scale.

Table-2.3.3 shows examples of various rates of working on

the scales mentioned.

17



a— e e e e

2.3.4 Standard Time!

‘.15 shown below:

Standard time is the total time in which a job should be

completed at standard performance.

The standard time for the Job will 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 thg

elements recur, plus the contingéncy 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,

Observed Time x Observed Rating

Basic Time = ——-—---—eoom o e [2]

Standard Rating

Extension is the calculation of basic time from observed

time.

/Basic formula which is used in calculation of standard time

-~

18
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Standard time

Observed Time‘x Observed Rating

= + % Relaxation allowances .o [3)

Standard Rating

The standard time for a simple manual job may be represented

graphically as shown in figure,

Rating ' Relaxation Contingency
Observed time factor allowance allowance

NN,

Basic time

Work content

STANDARD TIME

1

Figure-2.3.4 : The staendard time for a simple manual Job.

The basic Qérk content is therirredubiblé miniﬁum time
theoretically required to produce one unit of output. This
is obviously a perfect condition which never occurs in
practice, uithough it may sometimes be approached,

especially in processing industries.
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The time taken by a man or a machine to carry out
operation or to produce a giVen'quantity of product may

congidered as made up in the following manner, which

presented,iy_fﬁgure?2:3.5.

r

Total
work
Content
Total
Time
of
Operation
under
Existing
Conditions
Total
Ineffective
"Time

.

—

2

Y.

Figure-2.3.5

1f we decrease the above cycle,

*

<]

: Manufacturing time of a job.

an -
be
is

Basic Work Content
of product and/or
operation

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

work content added

methods of manufacture
or operation

Ineffective Time due
to shortcomings of
the management.

Ineffective Time
within the control
of the worker.

then the productivity of the

processing industry will increase. We can decrease all

element of the above cycle except basic work content of

the job.

20
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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 "Human Factor Engineering" or "Ergonomics . 'The

task under consideration involves design of things and

facilities so that they can reasonably serve human needs in

a better way.

Many experls define ergonomics as the study of humanfs:,

behaviour in relation to his work. It is the adaptation ofhn

work conditions to the Phy31cal and Fsychologicul nature of

human and this.results in most 1mportant pr1nc1ple of

ergonomics. The central focus of ergonqmlcs is the

systematic applicatien 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 hnman use (2).

The objectives of ergonomics or human factor engineering are

as follows:

i) to enhance the ctffectiveness and efficiencf'with which

work and other human activities are carried out.

1i) to. maintain or enhance certain desirable human values

like health, safety, sanitation, etc.’

The central approach to ergonomics relates to the
consideration of human beings in earryiné out such functions

as_follows:

© o emreas
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i)

ii)

iii)

iv).

fitting the demand of work to the efficiency of human in

order to reduce stress;

designing machines, equipment, and installations so
that they can be operated with great efficiency,

accuracy and safety;

working out proportions and conditions of the work

place to ensure correct body posture;

adapting lighting, air—-conditioning, noise, etc. to

suit humans physiéal requirements.

In this study efforts were made to maximise machine

utilization with minimum human intervention., Human comfort

and satisfaction were considered in KCCL. On the basis of

study some modifications, recommendations were made and are

presented in.Chapter—ﬁz
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3.1

Chapter —

IXLTX

M E T HOD O IL. O G Y

INTRODUCTION

Before fixing the subject of investigation/study, the whole

existing cosmetic and soap manufacturing processes in KCCL

was carefully observed. Since the study was confined only in

cosmetic and soap manufacturing sectiong and- the

manufacturing processes are arranged in a respective manner,

. the following methods were adopted considering the

disadvantages of conventional method:

a}

c)

d)

e)

1)

g)

h)

To simplify the job and
develop more economical
methods.

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

Percentage of working time

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)._r

The systematic applications :
of relevant information
about workers abilities,

"Method Study Procedure.

Work Measurement Technique.
Fs
Work Soawpling Technique.

Method defined by 110 {value,
table and charts (5).

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

Production line balancing method,

{man-power balance)

Time Study ( (stop watch method).

Ergonomic Methodology.



-t

characteristics, behaviour,
and motivation while executing
such functions.

i) To suggest improved production: Ergonomic Methodology.
method, sitting arrangement of '
worker, equipment layout,
equipment colour, working
atmosphere, etc.

J) To suggest improved material Ergonomic Methodology.
handling procedure.

k) Further Resenrch on the . . Human- Factors Engineering.

basis of Work Study and
Ergonomics.

DATA COLLECTION ACTIVITIES

The data collection activities started in June, 1991. All
equipments required for time study were arranged before

’

starting the study.

KCCL is an old factory. Production method and process

- technology which are used in KCCL are alsq old. Moreover,

the workers are not well qualified and trained. Naturally,
the workers we;e tfirst tauﬁht about the work study
techniques, the functions and objectives of ergohomics.
Being fully awafe of work study techniques, the workers

finally co-operated to participate in the study.

A problem arised when' the workers union (CBA} of KCCL
interupted in the study. It could be mentioned here that the
CBA of KCCL is very strong organization. As the CBA never
heard of such study, they tried to stop the study

1
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immediately. After giving assurance to the CBA that the
pu}pose of data colleption.is only for study purpose and it -
will.not creat any adverse eftect on them from the
management side, Ehey started coopérating. Besides,
discussions about the benetfits of the study and the-
procedures of the study were.held with the management of

KCCL several times.

The tirst step of datla collection activity was to observe
the soap and cosmetic processes. All data and informations
available aboht Lhe manufacturing processes and also
.relevant to the processecs were recorded. After examining
these data and informations, the soap and cosmetic plants .
were divided into three sections in order to carryout the
stud& and then divided each section into several elements of

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

shown in Appendix-$ was prepared.

The‘existing manufacturing processes of cosmetic and soap
plants were carefully observed and ineffective metﬁods/parts
were eliminated from the processes'before-carrying out the
work measurement study (Hork\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



3.3

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 observeg time for workers recorded by stop watch time
study was recorded in general purpose time study Top and
continuation sheet which are shown 1in 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 Table-2.3.3. It tooks about
six months. time for "completion of data collection

activities,

v

Work environment, work place layout, manual material

handling, various working equipment design (such as table,

“*benchi, chair,. etc.) hand tools and devices were carefully

studied in soap and cosmetic scctions. The analysis was made

from the Ergonomics point of view. Some modifications and

suggestions on prescnt production system and ergonomics

"npplications are shown in Chapter-4 and 5.

-

CORDUCTING TIHE 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 similarities, such as tube pncking products, bottle
packing products and powder groups. There are two production

lines in each group.
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Tube Packing Products

Products of these groups are tooth paste in tube, Snow in
tube, Shaving'Cream,‘étc.'ThiB process was divided into twol
parts. Ohe is base ﬁixing manufacturing part and the other
is filling, sealing and packing part. In base part no data

concerning activity sampling and observed time were
. a

collected. Only total tiﬁéiwas recorded. Total time for.base o
e et O

part is shown in Appendix~M.

B

Mixing material of base part is carried in filling and
paqking 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 obscrvations were

recorded:
i) ~ Round wise filling machine capacity (Appendix-K)
ii) Activity sampling of filling machine operator

{(Appcndix~F).

iii) This whole process was divided into several work
stations.
iv) Observed lime of various workers were recorded at every

station (Appendix-J).

v) Aetivity sampling data was also rccorded at every
. work station (Appendix-E).

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

vii) Leave and absenteeism rate was calculated
(Appendices—~0 and P).

viii) Calculated manpower requirement on the basis of time
study through production ]ipe balancing (Appendix-G).

1
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Bottle pgcking products -

Example of these products are snow in bottle and cream
(Pomade) in bottle. Base parl 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

. .ok . .
above mentioned studies: were conducted which are shown in

Teraty g
T |
D

appendices.

. Al

Powder groups

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

parf raw materials are crushed and mixed and then sieved and
transferred manuallyf%p fflling and packing section in
drums. Filling in a container is dope by the filling
machine. Powder is fed to filling machine by vacuum pump (22
inch qf Hg).‘Each production line has two filling machines.

One is single and other is double contniner filling.

Container seaiing is dene manually by hammering. After this

“operalion all containers are clcaned by towel and then final

L e

-

packing is done in six ~dozen cartoons. Here also the same

)

studies were conduclted as above.
Leave and Absentecism statement for "previous yeaf was
L
> .. R
collected from the KCCL. authority to dctermine the
. . ,
percentage of lLeave and Absentceism which was found to be

16.99% (Appdneik*O).

2 8 ) 7



3.3

Process flow chart for Cosmetic and Soap manufacturing

process are prepared which is shown in Appendix-5.

CONDUCTING THE STUDY (Soap Processing Plant)

There are four production lines in soap processing plant,
During the study three production lines were in running ;n
three shifts. Pl/Pz linefyas engaged in producing Blue Bar

while P4 lines were prpdﬁcing 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‘npt required 1in .

manufacturing Blﬁe Bar soap.lDuring extrusion process

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

marketed in paper cartoon (72 pcs. in one cartoon) or in

wooden patty box (180 pcs in one petty). No additional

wrapper is used on thg soap. The same procedure is also
followed for marketipg 570 washing soap. Bul- in case of 570
washing soap, trade mark 1is stamped on the soap by stamping
machine. Puring mﬂnufacturiné of this sonp (570) two soaps
are extruded together through éxtrusion pracess.

Lemon Dew (toilet soap) is wrapped with édditional paper by

wrapping machinet: This soap is marketed in paper cartoon

conlain 72 pcs. in each cartoon.

According to the manpower list of KCCL, different number of

29



workers arc engaged in different work stations of a
production iine. But in practice the- workers do not work -
accordinh to the prescribéd manner. Obviously, for the sake
of simplicify of observations, work descriptions and
terminology were used as per exisfing condition du}ing
acti;ity sampling. For example packaging work is divided
into filling, caping and packing group and separate manpower
is allécated to each ‘group of packaging work. Bp;.;n
" practice the workers accomplish the full tésk in one work

station. Therefore, the whole process wus considered as

packaging work and was noted in activity sampling sheets.

r

In wastes removal and cleaning, separate manpower has been . -~

allocated for each plant by KCCL Authority. But in practice
a.8ingle group is engaged in the Jjob serving all plants.
The'work was considerea as a common job of the whole plant.
Similartly different types of service works such as -
storing, laboratory, etc. werelnlso considered as Utility

Service.

Data Tor nctivily sampling were collected which are shown in
Appendices - E and F. Data of Time Study were analysed and

are prescnted in concise 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
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shown in Appendik-Ei After ohservation, percentage of
activity of every work station and group was calculated-
separately. Ihese-peréentages are also shown in data table
of Appendix-E.

¥

Basic formulae which were used in calculation are shown

below:

i) No. of workers/opcrators = (No. of workers allocated x % of
required to perform work working) + 100
content

ii) No. of workers required = {No. of workers/operators
considering relaxation required to perform work content) x
al lowance {l + % relaxation allowances)

iit) No., of workers required = {No. of workers required

considering leave and considering relaxation allowances).
absenteeism x (1 + % of leave and absenteeism)

iv)' Recommended No. of workers {No. of workers required
per shift, . considering leave and absenteeism
rounded to next higher figure).

- Leave and Absenteeism statement for previous year was
collected from Lhe KCCL to determine the percentage of Leave
and Absenteeism which was found to be 19.83% (Appendices -0

and P).

Details of manpower determination of P1/Pg, Pgq, P4 and
Utility Services‘are presented in Appendices - C, D and A.
While determining the recommended manpower all decimals were
converted into next upper full number. So if this numbér 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 allowcd’to supervise the
plant. To supervise the workers and employees of washing
soap and toilet soap section, foremans are allocated
sebarately. A concise list of calculated required manpower
for each plant is presented in Appendix~A. Allowable
nanpower per plant or per shift is also presented. IH a
definite 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.

DETBHMINATI'ON OF TIME ALLOWANCK:

It is very difficult to determine precisely the allowance;
neceded for a given job. Working procedures of different work
places of cosmetic and soap section in KCCL were carefully
ébserved. Specially, emphasis was given on working
conditions, such as sound, temperature,- humidity, 1light,
ventilation, dust,- fume, noise; colour, physical weight,

cleanliness, vibration, air conditioning, etc.

The basic mbdel for the calculation of allowances is -shown
in figure-3.4. If will be seen from this model that
relaxation allowance is the only time added to the basic
time. Other allowances, .such as contingeﬁcy, policy and
special alldwances are applied undef certain condi%ions

only.
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Re%ﬁxatioh allowance is an addition to the basic.time
inéended tohprovide the worker with the dpportunitﬁ to |
recover fram the'physiologic§1 and psycholoéical effects bfn
carrfing_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 (bh}.

On the basis of these informations points were counted from
charts and tables constituted by International Labour
L3

Organization' (ILO). Examples of charts and. tables used in

calculating relaxation allowances are given in Appendix~-N.

Percentage of variable allowances at every work station in

the process were calculated on the basis of highest point

.
-

- o6f all factors affecting the task.

The allowance for personal needs was taken to be iqx.
;onsidering the environmental condition of the factorfw
Though IILQ suggests 5% - 7% time allowances for_peréonal

needs.

Every wérk cfontes fntikuel The allowance was considered to

.be 5%, though'ILO‘suggests 4% fatigug allowances. Helaxation

allowances is detcrminﬁd by adding variable allowance,

personél needs allowance and basic fatigue allowance.
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Personal
needa

Basic
fatigue

Stress
and strain
.

environmental
-

Figure-3.4

‘Fixed
allowances
Variable
allowances
Where
applicable

The basic model fo

allowances’

- Motal

r the calculation of

Relaxation
allowances allowgncea
4+
Contingency Basic
allowances—| time
v
Policy | Work
allowances content
Special P
allowsences

Relgxation allowances of different working stations in the

cosmetic and soap procesasing plante are pfesented in

Appdneix-B.
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4.2

4.3

4.4

4.5

4.6

Chaptexr — IV

SUGGESTED IMPROVIED /MODIEFIED
PRODUCTION METHODS

Some suggested improved/modified methods with sketches are

presented in this chapter for the following process plants

considering method'study and Ergonomic analysis.

Nome of the Plant

. Snow {in tube)

Snow {(in bottle}

Powder Plant

Py/Py (Blue Bar Soap)

Py(Toilet Soap)

P4 (570 Washing Soap)

i)

ii)

1)

ii)
iii)

i)

1)

iii)

i)

ii)

i)

i)

Improved/Modified Methods Froposal

to modify in conﬁeyor system.

to provide a vertical discharge hopper.

to provide a scraper and conveyor system.

to modify manual capping machine to
continuous capping machine.

to provide. an Automutic Levelling Machine.

to provide a conveyor system.

to provide Dust Collector.

to provide an Automatic Rotex Cap Fixing
Machine.

to modify packing luyout and method.

to modify extrusion proceduré.

to modify Packing Table and
Layout.

to modify Packing Table ‘and
lLayout.
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PACKING IN PLANT SNOW (IN TUBR)

i) Proposed Modification in Conveyor System

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 handied by many

workers on a table for packing. In the proposed process the
conveyor is extended up to the finmal packing. The
intermediate packing is conducted on the conveyor belt which

will ‘eliminate the above problems.

*3
FIILING
' , i/
. CONVEYOR
PABLE | 3
. N *
PRESHNE_1H1910D 2
PABLE
. FILLING
(CORVEYOR M/C
*
1
* *
3 2

_PROPOSIL_HIIIOD_
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ii) Providing a Vertical Discharge Hopper

fag

Present Method

£l 4
.Packing,is doné manually by the workers. Some workers are
engaged in carrying packing materials from naterials store

to packing work station while others pack thegiube in

rChar;‘; ing

D

|5'OCII.

Discharge port.

Figure; 4,2,

Number of workers engaged in-packing could be decreased bf
using this method. A vertical discharge hopper is to be
installed near the packing work station. Supply of packing

materials i.e. feeding of packing boxes will be
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et

lautomatically done if -it is charged before starting the.
work. Subsequently those workers who are engaged in

supplying packing boxes will be replaced by this discharging

hopper. Qetails of the hopper is given above.

PACKING IN PLANT SNOW (IN BOTTIE)

i) Proposed Scraper and Conveyor System:

The present method of packing is batch t}pe. Snow is filled
by fiiiing machine. The excess\Snow which isfleft on the
bottle above the bottle mouth level is scraped manually by
hands. This operation can be done by providing s scraper in

a suitable place on the machine.

_~SCRAPPER

Ah—"__ ___«VILLING MOUTII

"

il

C

PROPOSED MITHOD LN HSCRAPPHR

Figure - 4.3

,A‘éontihuous and systematic. process can be suggested to
replacerthe 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 ﬁnothqr by conveyor belt.
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s o ke ) et et e i i S

0/ : /1
- CONVEYOR
TABLE : : |
L . | :
/M d/m C/ N |C/m
CPABLE :
CONVEYOR |

PRESIND_HIZIOD LABLE

C/M~ ~CAPPING M.CHIN.

B/t—- -FLLLING MACHITT
Figure-4.3

1i) Proposed Continuous Capping Machine

Present Method

1

In the present method the Bnow 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 uée continuous Automatic Capping Machine,‘
which will increase the production rate. Also the wuse of
a conveyor belt to shift the bottle into the packing table
.ia suggdested. 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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iFigure—4.4
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iii) Proposed Automatic Levelling Machine

Present Method

In existing method snow tilling is done by manual filling
machine and products are stocked manually on a table: Caping
i1s done by capping machiqe-through hand feeding and after
capping products are pléged?on a table for next operation:
{levelling the bottle).to;;lévelling table; the levciliﬁg is

accomplished manually by. four operators.

.Proposed Method

Productivity could be incrcased by 1installing an Automatic
Levelling Machine. Only one worker will be fequired for

automatic leveliing according to the proposed method.

PACEING IN POWDER PLANT

i) Proposed conveyor system

Filling and pgéking of powder are conducted in a batch,
although the filding is a continuoug process. 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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Rach operation can be conducted on the conveyor,

Additional

L)

hand press for cép fitting in place of hammering the cap

. A
can change the present process to a continuous procesgs. The

cleaning of containers can be done using air inplace of

cleaning by towels.

. dm
. :!-:'.5
S
PABLI PILLING
o MALHINE
PRESENT _MEITIOD.
PABT PILLING
MA{HINE
f"m“”""""”“m'"” CONVIYOR
-PROPOSED _MILHOD
Figure-4.5
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ii} Proposed Dust Collector

Present Method

All the raw materials of pbwder manufacturing are given iﬁ
ball mills for better mixing. and crushing to the proper
grain size. After_érugﬁing and filtration p}ocesses, the
mixture is collected into the drum for taking £o the next
operation. The powder mixture is fed into the hopper, from

which the containers are filled. ’

The work place is contaminoted by péwder dusts. It happens
because the powder grain size is very small and light. Due
to powder dust every worker of the area bécome'fatigue and
sick very easily. The powder dusts contain chemicals which
may deposit inside the lung walls. It is very harmful for
the workers. It is very difficult for'a.wﬁrkér to
continuously work under such unhygienic condition. The
workers loss their working efficiency. Also the workers who
are workiﬂg in this secction for a long time frequently
become sick and can not use their maximum working

efficiency.

In the present system there is no provision for removal of
such dust from thé-powder manufacturing area to make the

working place hygenic.
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Proposed Method

For the improvement of such unhygienic condition the

following suggestions have been made:

Use a dust collector as shown in drawings in every section (ball ﬁill,
filter rsection 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 éollector the dust fume will be reduce and frésh air
circulation will ensure the working area more hygienic and comfortable.
The worker can perform their w@rk 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 jis: first the workers put caps on
the containers, then they tighten it by impact hammering. By

using the manual system the disadvantages arc as follows:

1. Wastage of containers, caps 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,



Proposed Method ' 7 ' N -

For removing this problem, it is suggested to use an
Automatic Rotex Cap F:xing Machine which will make the
pProcesses_easy.

PACKING OF BLUE BAR SOAP (Plant Py/Py)

i) Modification of Packing Layout and Method

Eresénthayout and Méthﬁdl

Soaps from the Dryer are pleed 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 andldragged
to another place for taping. After tapiﬁg the packed bo#es

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

Area for ;;;;j . / Dryer
Coiaect1on//// {
-of empty

\

on the floor

boxes /i;;; 204 cm
CPiller C//// ' Bench .
/ 7:7:7:73/ 63 cm high from
zgq ground
' szorker
| 250 cm standing and
Space for ‘ ~ filling boxes
collection of\Y . ‘
packed and ////
stamped boxes % J
/4

©

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

It is suggested to reblace Ehe:bench with a roller
table of the same height and 400 cm lonj. Workers wili
fill fhe.boxea as usual placi;g the boxeé 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 will keep on the waiting trolley.

t

/\_/'\/_-\-\.-\_ ’
;;;;:/ , ///’T‘“ Oryer
Area fO:;;;;: : d
gummed
paper ////// :
tape
e / Table

iter ‘EV//////////////_ 63 cn peight to
e @ e |

I 400 cm

Waiting ﬁ /A .

- trelley : _ N

Figure-4.7(b)

empty boxes

ii) Improved Hethod of Blue-Bar Extrusion Procedure

0peratiﬁg p;bcedure of Plez.planf ise Jusé likg 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—-Bar soap, two

147
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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.

Btue Bar soap

1 |
- | —Dbie
Roller ' 7

Plastic Roller

Print
dye
Blue Bar

Print
dye

Figure—4.7 (c)

PACKING IN PLANT Pg (TOILET SOAP)

i) Modification of Packing Table and Layout

Present Method

The height of the machine bed is 120 cm. .and delivers soap
at the same height on a 123 cm. x 58 cm. table. The workers
sittiné 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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Table : Machine

123 ¢m

120 cm

TABLE G

53 cm Me S

@ Orerator |

Box/Cartoon ___;,////

Proposed Hethod

. Machine
Inclined
slide
Box _"\\Tr1 ' 120 cm
Trolley ‘ - T : _ :
_—\\\\ 75 cm
 cnm—
{)

///O/ 7 7 7 7T 7 7 7 7 7 77 777
Figure-4.8

Existing table may be replaced by a narrow 1nc11hed
slide, along which the soap will slide to a height of
75 cm. and reacﬁ a table at that height. The Qperator
will pick up the cartoons and fill the cartoons on that

table.

49



4.6 PACKING IN P4 PRODUCTION LINE (570 Washing Soap}

i) Modification in Packing Table and Layout

Present_Hethod

Worker .

On Ffoor

Figure-4.9(a)

DOD-‘-EDOQ\‘

Patty -

O L O

|Conveyer Belt

100 e

o' o .d||

O Worker

(Height from floor= 66 c¢m)

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

.

Fillers

C——Trolley

Conveyor Belt

.

’
——— = ——— ——

G; wéieer

Figure-4.9(b)

.'wéiLer G;

360 cm

The table may be extended up to 360 cm. Packaging

workers may stand along the sides of the Fillers and

/!
may wrap, nail, wire and mark the patty/cartoon which

‘may be kept obn a waiting trolley.
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Chapter — V

APFPLICATIONS OF ERGONOMICS

INTROBUCTION

Ergonomics is the science of people ng work. It involves the
appiicafion of life science knotledge about  human '
characteristiCS'to benefit well-being and performancg.'
Ergonomics measures go beyond the mere protection of the
worker’s physical integrity and aim at ensuring his well-

being through the attainment of optimal working conditions.

Any where we care to look, we will fipd people trying to
adjust to difficult situations. Sometimes the difficulties
are minor, sometimes serious. In many instances, the reason
for the diftficulty is that too little thoughf has been given
to-mntcﬁjng the -task to humaﬁ capacities.  Tables are too
high, boxes are too heavy, ddors are too narrow,
instructions are confusing, shelvcs are too high, hand tools
are awkward, etc. Sometimes with only slight frustratién,
discomfort or loss of specd or nccuracy peéple adapt to
these situations. Adaptaﬁiltty is a great human asset.

However, there is always somc cost.

In the industrial 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 health problems in the longer term. Small errors
ﬁccumulate'aﬁd can affect performance. All too often @rivial
effects combine to creat accidents. Ergonom;cs tries to

minimize these problems (4).

In view of the above.an'ergonomical study was conducted ih
differenl sections of KCCL and some moditications/
imbrovements were suggested to improve the present Hofking
condition. The purpose of theée suggeslions was to help
developing comfortable conditions fTor the .ﬁorkers. These
will-reduce the physical worﬁ—load, iﬁprove working postureg.

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 Hcights:

In KCCL most of packing, filling, wrapping, foldiﬁg,
cleaning, levelling and tapping jobs are done on tables in
different work stations. The workers stand by the side of
the tables.and pe}form their Jobs. The height of the working

tables of soap and cosmelic sections are as follows:
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Table 5.2.1 : Existing working hc1ghts of tables while .- o

standing
p
- Table
S1l.No. Section Height (CM)
T -
1 Snow (in tube) 66
Tooth Paste
2 ' Snow (in bottle) 66
Packing {(one dozen)
Levelling bottle
3 Powder | .18
4 Plant _ | 63
(%lue Bar soap production}
5 P3 Plant (Toilet soap production) 120
Belt height .
6 Plant ' 70
5?0 Washlng soap production

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 wbrking on

these tables are:

i) Excessive stress is developed in Iegs
ii)  Back pain due to inclination of spinal cord
iii) Muscular fatigue, etc.
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These factors reduce worker's working capability. To boost

up production and to make the job easy and smooth, ali

working table height of KCCL should be modified depending on

the nature of the Job as per Figure No.5.2.1 (a) (4),

Ergonomically it is often desirable to be able to adjust the

working height to suit the individual as per Figure 5.2.1

(b) .

l-ﬂ [ +2
. ocm
—']r 4 } \ \/‘5 - L ! \ 3 1001]1
. 1 ‘T\v (r/ : 0 -
L3 ~10 cm
: ) —__ -20 cm
. —— - -30 ¢cm
100-110 30-95 75-90 ¢m Men
95-105 85-90 70-85 1 ' cm Women
Y (7

Precision work

Figure~5.2.1 (a)

Light work

Heavierrwork

1045 cm Men
‘98.0 cm Women

Recommended heights of bench for

standing work
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110
Working 105 -
height
in cm 100 -

95

90 -

g5 : o '

150 156 160 165 170 175 180 185
Body length in CMe

Figure-5.2.1 (b) : Working heights for light work while
standing in relation to human body f.
length, ‘ PR

6.2.2 Seating at Work
| :
.A. In many work stations,lsome Jjobs are performed by the workers
in sitting position. Workers usudlly use bench for sgtting

arround a table, Given below are the name of the secti@né and

the height of the benches that are presently in use.

Y
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Table-5.2.

2 {(an) ¢ Existing working heights of tables
while sitting.

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

benches heights are not compatible with the standard

heights.

height wh

while working in sitting position is almost same. In some

_ Table _
51,No. Section _ Height (in cm)
1 Snow {in tube) . T4
Tooth Paste :
2 Snow (in bottle)
Packing (one dozen) 78
Levelling bottle - 80
3 Powder A ' 78
q /Py Plant 63
(ﬁlue Bar soap. production) '
5 P53 Plant (Toilet soap production) 59
6 P, Plant | | 70
‘ 5?0 Washing soap production
Table-5.2.2 (b) : Existing heights of benches
. while 51tt1ng
_ Table
51.No. Section Height (CM)
1, Snow {(in tube) 56
Tooth Paste : )
2 Snow (in bottle)
Packing (one dozen) 56
Levelling bottle 63
3 Powder _ 56
4 Plant : 56
(&lue Bar soap production)
5 Pq Plant (Toilet soap production) 59
6

Py Plant 56
5?0 Washing soap productlon

It is observed from the above data that the table

ile working in standing position and table height
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section where jobs are performed in htandiﬁg position the "
required table height is lower than the "table height fa;'
sitting position;

These unusual heights of table/benches'causes spinal pain and
excessive‘muscle stress. To improve the sitting position
these fixed height type table/bench should be replaced .by
adjuatable height type bench so that .each. worker ca? select
his most comfortable height for seated work.

The ideal table heighfélfor'assembly work and nomf&rtable
inclination of vision Qhen standing and when sitting down

are shown in Figure~5.2.2(a) and (b) (4).

74-78CmM me
70-74Cm women

|

Figure-5.,2.2(b) Comfortable inclination of vision when standing
" (left)& when sitting down(right).S=standard deviation.
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In soap section tapping and wrapping jobs are performed on
the floor. Workers scecated on the floor for tapping and’
wrapping of six dozen cartoons continuously. This type of
working position causes back pain. This working position
should be reorganised to make the job comfortable for the
workers. Fof this purpose the job should be done on a
standard table (Ergonom%c Standard) which will certainly
increase the working ;b%iity of the worker and thus will

improve the productivity of the Soap Processing Section.

In 570 soap section, a worker has to bend for doing nailing:
job. This position of working causes excessive stress in the
spinal cord as well as energy consumption of the body.

increases.

nIf the paching table of 570 washing soop manufacturing. is

‘.%xfended to do the nailing job on the same table then these

problems for the workers could be eliminated.

'
In Toilet Soap Proéeésing Section (P3), the workers fill six
dozen cartoons which are cht by their sides sitting on one
gside of the tnﬁle resulting in awhward twisting and motions
of his body and-limb. Existing table may be replaced by a

narrow inclined slide for ovoiding workers body and limb

motion problems.
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5.3

-~

IIANDLING LOADS

5.3.1 Existing Loads Handling Mecthods

(a) Most of the transportation of Raw Materials and
products dﬁring_producfion arc transported manually from one
work station to another. In ﬁixiné section raw materials and
drum handling are done ménqally in a improper way. Workers
do not follow the right procedure of lifting products. They -
bend their back and kegp fheir.knees streight. This body
posture of lifting weight put a much greater stress on the
yiscs in the lumber region than keeping the back as straight

as*poésiblé and bend the knees. The ideal manual material

".handling 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 foliow the correct procedures.
An ideal manuanl material handling proccdure is presented ‘in

figure-5.3.4 fpr different type of transporfations {(6).

(b) In powder processing scction feeding of raw materials
into crusher's hopper is donelmununlly. The worker has to
climb a wooden strair case cnrryingjthc raw materials over
his head and then pour it into the hopper as it is beyond
the reach of o worker. It should be mentioned 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 meéhod of feeding of raw material 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.
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Figure~5.3.2. Handling casks. Left: tilting and folling, with the
upper part of the body held upright.
Right: lightening the work by using a trolley.

Figure- 5.,3.%.How the'pressures on the intervertebral discs are

distributed 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 1lift on a trolley

Wrong : Right Wrong Right

ETo.look at work To stand up - i&;ﬁ'

. Wrong  Right “Wrong  Right

B. LIFTING AND CARRYING

Wrong Right
\¥ &

Wrong

Wrong

Wrong

i
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(c) In Snow and Tooth paste section, the mixed raw mhtefials
ar: transported from mixing to filling section in a
container by manual traﬁsportation. Two workers lift the
heavy container together 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 ergonomical point of view, such Lrangportation of raw
materials should be avoided. The present method of
transportntion'could be improved if a trolley is used for

transportation.

(d} In general, for work requiring frequenct liftiné, it is
advisable to use a well trained worker. The correct

technique is shown in Figure-5.3.4,

5.3.2 Manual Material Handling (MMH)

Manual Material Handling alone i3 the causc 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'overﬂexertion
injﬁfies, it is.essential‘to'pursue an ergonomic approach to
the design of MMH taské.qln the design of such tasks,
ergonomics gives utmost consideration to the human
anatomical, physiological and psychological capabilities and

limitations (10).



There are many factors involved in MMH. Consequently no one

approach will ever solve the whole problem but four general-

approaches can be considered. Any specific solution will

involve a mixture of these.

modify or makc allowances for:

i)

0o—.

S

11)

iii)

The object:

Grip

Size
Weight
Centre of
gravity
Markings

The task:

Height :

~

Duration
Rate

Upper Body:
Movement

Accuracy

of placement

The~Environmgnt:

Objects should be easy to grasp
To use handles or handholds

These four approaches are to

To aveoid large objecls which extend the

arms and impéde vision.

Maximum 25 kg for man. and 15 kg for women

-

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

- To avoid lopsided weights and loose contents

To:keep all repetitive litts between knuékle

and shoulder height.

Keen carrying to a minimum.

To avoid high lifting rates.

To minimize upper body movement.

Accurate ' placement increases static
muscular demands.

et ]

»

. Temperature:

Friction :

Lifting
space

Footiﬁg

To avoid heat and extreme cold.

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

To aveid constricting spaces.

-t

To avoid awkward footing areas such as

pallets.
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iv} The Operator:
Screening ° ~To avoid stressing previous injuries,

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

Fitness : To encourage physical fitneséﬂ
To make allowances after illness or
absence.

Age : Older pcople are more vulnerable to 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'rehching 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 grésping easﬁer 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 bo&y

movement can mean appreciably less fatigue and less stress

(10}.
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£ . provide a clear dew provide
:eip'gfts \\ (\ adjustable
etween Y
shoulder and ( N ‘*\mi]_fﬂffﬂorms
: kle kighty. ..\~ .
Jr,é\glugm e (E1g [ []prcvide hand grip m— J'
e ' — s {
Maximum object 25 kg men oS
weight ' 15 kg women
. I

Avoid high hfts

|
1

e E

A;gid constructed
J/

;..31/.}; )
Avoid
stretching

. R S——

“Avoid poor footting

Minimise upper body movement Avoid twisting
' Avoid stooping

intc deep bins

Ry ' | fijﬁﬁ

Figure-5.3%.5. Manual material handling procedure.
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HAND TOOLS. AND DEVICES

The hand toqlsl(like hammer, screw drivér, cutting pliers,

wrench, kﬂife,'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
coﬁpression stress, repgtitive finger action, design for

safe operatibn, maintain &fﬁaﬁgtpaight wrist, etc. were not

considered}ESo, for stQ£h-performunce and for .safe

operation these tools -should be replaced by new"
ergonomicalfy designed tools as shown in Figures (8}.

Wrist joint movement and elbow joint of human hand are shown

in figure-5.4.1 énd 5.4.2. fhe éhort—comingg of the o0ld tools

may be described as follows:

i) They are hard to hold in hand
ii) Handles are too far apart to squecze
11i) Tgo heavy to handlie
iv) To hard to squeeze and
v) Awkward.
Figure-5.4.3; 5.4.4; 5.4.5; and 6.4.6 show the differences

between old tools and new tools (8).
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Dorsiflexion

Neutral

<
\\1_ .

Radial
deviation

(b)

Figure-5.4,1,: Movements of the
Neutral Ulnar - ziésgxgglnt about
deviation ' : .

Figure-5.4,2,: The elbow joint showing the connection
of the bicep to the redius.

v Biceps
f"~ ' Capitulum of humerus
N ©  Attachment of biceps
L T et (B SR
v e
Humerus - ;T;Z“T_dfﬂ_*m__“ﬁ\\\ "
Head of radius’ / Radius ST
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(b) Hammer handle

Figure~5.4.3 : Examples of the Bennett handle that helps
the user keep the wrist straight while
using 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 in using a

redesigned 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
tool 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 quality 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 J
on the ulnar artery and a modified handile W
which rests on the tough tissues between :
thumb and index finger, thus preventing
pressure on the critical areas of the hand.,

(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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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
8s poor ventilation. Thié.problém is very serious in powder

section. Due to poor lighting excessive stress 1s put on

their eyes which causes eye fatigue. In sufficient light may

céusg accident. Improper .ventilation causes -‘breathing
ﬁtoblems and make the atmosphere unhealthy for the workers.
This two .factors éertainly decreases workers 'efficiency.
Standard lighting and ventilapion system has to be
maintained in every production section according to
industrial iaw of Bangladesh.

Some modification is needed for natural lighting and
ventilation 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 section is always dusty. Inhaling such"

LS

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

section works without musk, most of them suffer from asthma.

-

{(c) Humidity

.

Humidity alsolhas a'gregt affect on-yorkers. In snow, tooth
paste and powder sectioh,lﬁélls aﬁd floors are“wet due to
poor ventilation and humidit&i To mainfain a hyegéﬁiq and
"good working condition normai humidity should be maintained

in every section.
(d) Colour

The eduipments, machineries and vessel@ are not appropriately
coloured. The colqurs.of some vessels and equipments put
stress on workers eygs:ﬁho work on them. So, these
machineries, equipments and vessels should be repainted
keeping in mind the.ergoﬁomicnk suggestions of calouring

eguipment and machinery.

MOVEMENTS OF HUMAN BODY AT TIE WORKPLACE

a) In ﬁost of‘the work ‘stations various joﬁs é;e done on
tables. Several workers stand or sit around a tabie/bench
and'perform their jobs. The e#isting table length, number of
workers', recommended number of workers as per ergonomical

approach are pfesented in the following table:
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Table-5.6 (aj : Existing working table length for seated
. works and recommended number of workers as
per ergonomical approach. : '

] Table No. of Recommended
S1.No. . Section Length workers nhumber of
) (cm) allocated - workers

(both aside)

1 Snow (in tube) 488 . 17 8

Tooth Paste ‘ 25, - . 10
2 Snow (in bottle) o '
Cleaning and 612 20 8

capping, etc.

Levelling and :
Packing 430 18 6

3 Powder 316 10 4
It was found that the working space on the tablé is very
inadequate for the worker. Some workers sit idle while

-others work due to inéufficient working space.

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

- ' 160 S—

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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Diagram 1.

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 working

efficiency.

(b) While working én a table, workers move their handas not
synmetriéally. They make excessive perallel movement, twist
their hands unnecessarily which result in eﬁcessive energy
loss. These unnecessary hand and body movement make them
tlred falter and sometime causes muscle pain. These
unnecessary movements are not 1n favour of motion economy
and soc these should be avoidqd. The normal and maxinum
workihg'area as well as the hand movements of a worker

P-hould be as shown in diagrams 1 and 2 of Fig.5.6 (b) (5).
NORMAL WORKING AREA

MAXIMUM WORKING AREA

Diagram 2. ' . Shoulder Movements
_{‘—m——__
- 1;‘-..\
S SN
' / —\ 4 | ——
Ao 7 [ =\

= A =\
f \ =
— N\ /s }
E D, & Wi )

Left hand Normal
maximum working
working area
area

Normal Right hand
working  maximum
area working area

Figure-"5.6 (b). Normal & maximum working areas.

Flnger, Wrist and Elbow Movementa



Some

view

points are given below from the motion economy point of

to over-come these problenms:

Use of Human body

When

i)

i1)

iii)

iv)

vi)

vii)

viii)

o

possible;

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 of the arms should be symmctrical and in opposite

directions and should be made simutaneously.

hand and body motion should be made 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 recduced to a minimum whenever it has to be

overcome by muscular effort.

continuous curved movements are to be preferred to
straight line motions invelving sudden and sharp

changes in direction.
rd

[ree-swinging movements are faster, easier .and more

accurate then restricted or controlled movements.

rhythm is essential to the smooth and 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 be arranged so that eye movements are
confined to a comfortable area, without the need for

frequent éhanges of focus.

B. Arrangement 6f the Workplace

i) definite and fixed stations should be provided for

all tools and materials to permit bait formation.

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

searching.

iii) © tools, materials and controls should be located within
the maximum working aream and as ncar to the worker as

bossib]e.

iv) materinls and tools should be arranged to permit the

best sequence of motions.

v). .ﬁfovision'should be made tor adequate lighting and a
chair of the type and height to permit good posture
should be provided. The height of the workplace and
seat should be arranged to allow altefnate standing ﬁnd

seatinﬁ;

vi) the colour of the workplace should contrast with that

of the work and thus reduce eye Tatigue.
C. Design of Tools and Equipments

i) the hands should be relieved of all work of ‘holding’
the workpiece where this can be-done by a jig, fixture
or foot-operated device,

11) two or more tools should be combined whenever possible.
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iii)

iv)

v)

where each finger performs some specific movements the
load should be distributed in accordance with the

inherent capacities of the fingers.

handles such as those on cranks and large screw drivers
should be so designed tLhat ns much of the surface of
the hand as possible can come into contact with the
handle.

levers, crossbars and handwheels should be so placed
that the operative can use them-witht the lecast change

in body position,

CONCLUDING REMARKS

The conclusions of the above investigation are stated below:

L)

2)

Ergoﬁomic approach towards ;orks goes beyond the mere
\
protection ol the workers physical integrity. It
ensures workers wel-being through the attainment of
optimal working condftion. In view of this, some
applic#tions of ergonomics are suggested in'this
chapter. These suggéstions should be conéidered and
eliminate existing methods. This will certainly ensure

satety and wel-being of workers as well as it will

lead to higher productivity.

An ergonomic approach to the design of MMH Jobs and
workplace appears to belthe most promising engineering
soiution to minimize the incidence of occupational
injuries. Such an approach will ensure that the MMH

tasks are performed within human tolerance limits.



Chaptexr — VI

CALCULATIONS OF MANPOWER REQUIREMENT

-

ACTIVITY SAMPLIRNG TKCHNL1QUE

Activity Sampling Technique was used to detcrmine ‘the
required manpower in’the cosmetic and soap manufactgring
sections, because in these plants workers are engaged in
gréups. Activity sampling technique is very applicable 1in

determining work volume accomplished by a group.

As a part of this technique workers are carefully observed

at different work stations. After obserQing them in working

condition or in idle condition during working time, workers

activity ratio was calculated.

By using universal {formula af.sample size calculation, the
minimum number of observation was calculated and is shown in
Appendix-L. The next step was io calculate the percentage of
relaxation allowances.and lecave and absentecism rate of last
one year and thus the correct manpower requirement 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).

Ciii) Relaxation allowances (shown in Appendix—B);
—iv) ! Percentage of leanve and absenteeism (shown in
Appendices - 0O and P); :

V) Manpower requirement ol every work station
(Appendix-D};

vi) Summary of recommended manpower per shift
{Appendix-C);

vii) Final statement of e¢xisting and proposed manpower
requirement and expected output (shown in
Appendix—A).

TIME_STUDY TRCHNLQUE

"To determine the manpower requirement, balance and expected

¢

oqtbut of differént work stations otf step by step
manutacturing process, measuring productivity of. different
steps (for machine controlled work)/workers productivity
kfor manual work) is required.This was done bf applying time
study technique. In this method. accomplishing time of
different works by workers or oﬁtput 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 carcfully observed and

ineffective clements in the methods were eliminated from the
process by method study. Then all the informations available
about the-jébs were recorded. Essential time study
equipments were used for time study. Observed times by stop
watch time study method were recorded. All data concerning
time study technique of cosmetic processing planl are shown
in Appendices - .J and K{7Existing base par@ mixing.times
were also recorded and arc shown in Appendix-M.
After'observation, the observed time was converted to basic
time by applying basic malhematical equation No.[2].

The British standard scale was used %n this study which is
the 0 - 100 scale. In calculal the standard time, the
standard fating of the scale was considered.to be 100‘which
meant by the operators/workers work briskly/business like

performance, 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.[3]).
Finally cyqle time for a complete process was aléo

calculated which are shown in Appendix~1.

Basic informations of manpower calculations are:
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i) average observed time; (shown in Appendices -
' J and K);
ii) Tbasic time and standard time' (shown in

Appendices ~ I and J);

iii) complete cycle time of the process (shown in
Appendix-1};

iv) output.rate of each section (shown in.
Appendix-H) i

v) required manpower calculation (shown in
Appendix-G).

' i
'

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 time for electrical
and maintenance failure and 7.5 hours working time per

shift.
SUMMARY:

It may be mentioned here that in recommending the rqquire—
ment of actual number of manpower, the Activity Sampling
Technique results were considered since this gives better
pe;hlts then time study technigue. Since the current manpowr
is much higher, the number of manpower calculated by the
Work Sampling method wotild be better acceptable by the
management. Therefore, manpower requirement in KCCL may be
recommended from the Work Sampling Technique. As a result
the workers are supposed to work at = steady rate aﬁd
unhurried performance with time not being intentignally

wasted.
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Chaptexr — VI

PROCESSING OF DATA AND RESULTS

PROCESSING OF DATA

The main purpose of analysing activity sampling dapa and
time study through production line balancing was to
calculaté required manpower. It has been already mentioned
that activity sampling techniqgue was applied on three groups
separately in cosmetic and soap proéessing plants. All deata
concerning these techniques are shown in Aﬁpendices - E and
F. After observation percentage of activity of every work
station and gfoup was calculated separétély. Calculation of
manpower requirement at every work station of coémetic and
soap processing plants work sampling technique adding
relaxation allowances and leave and absenteeism rale are
shown in Appendix-D. Calculations were also made seperately

for production and technical workers:

The summary of recommended menpower per shift are shown in

Appendix—-C.
Finael statement of existing and propoesed employement of

manpower and expected output of cosmetic and soep processing

plants are shown in Appendix-A.
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Analysis of data for calculation of required manpower and

expected output rate by time study technique through

production line balancing {(manpower balance) are shown

cronologically in Appendics - G, H, 1, J and K.

LIMITATIONS -OF THE STUDY

- The

i)

ii)

iii)

iv),

vi)

S vii)

main limitations of the study were:

this study was confined only in cosmetic section

(allowable area). No investigation was conducted in
Perfume area. 1In Soap Processing Unit the study was
confined only in Py/Pg, Pg line of Mazzoni Plant and Pa

line.

. for determining manpower only Time Study (Stop Watch)

and Work Sampling Techniques were used.

to calculate a Standard Time, -only the standard rating

was considered.

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

to determine manpower requirement by Time Study, output

rate of various sections were fixed.

to calculate-output rate considering 5% average down
time for electrical and maintenance failure and. 7.5

hours wofking time per shift.
in recommending the requirement of actual number of

manpower, Lhe Activity Sampling Technique results were

considered as it was found higher.
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SUMMARIZED RESULTS

i) Ergonomics Applications

Some applications 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) Production Method Study .-

s

"About twelve.improved/modificd production methods and layout

in whole cosmetic and soap processing plants have been suggested

in Chapter-4.

iii} Manpower
a)  About 37% of cxisting manpower was found to be in excess

in cosmetic processing plant (Appendix—A).

b) About 48% of existing manpower is found to be excess in

soap processing plant (Appendix-A).

‘iv) Relaxation Allowances

a) Cosmetic Processlng Flant: { Appendix-—-B)

Technical Side = - 4Y%
Packing Side = 28-31%
Other Side = 20%
b) Sonap Processing Plant " (Appendix-B) : .
Technienl Side = 2h%
Packing Side = 25%
Other Side = 25%
v) Leave and Absenteceism:

Leave and Abscentecism rate was ibund 156.99% and 19.83% in

cosmetic and soap processing plants respectively (Appendix-0).

B3
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vi) Output Per Shift (Abpendices - G and H)

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

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

~ 335 Gross ol Blue Bar soap (P1(P2) by the existing man'power
335 Gross of Toilet soap (Hs) by the exisling manpower,
590 Gross of 570 Washing Soap (P4) by the existing manpower

In soap section the average current output is 43% less than

expected output by the existing manpower.

vii}) Cycle time for fiiling and packing part : (Appendix-1).
Snow (in tube) .= 2.975 minutes
Snow (in bottle) 4.362 minutes
Powder 4.06]1 minutes.

"

viii) Observed Machine Capacity ftor full 8 hours operation:

Snow (in tube) production = 122 Gross where as presenf
production is 70 Gross

n

'115 Gross where as present
production is B0 Gross.

Snow {(in bottle) production

Powder production : = 126 Gross where aé
present production is
60 Gross.

\

Blue Bar soap broduétion‘ 335 Gross where as present

production is 190 Gross.

Ticler socap production = 335 Gross where as present
production is 170 Gross.

It

590 Gross where as present

570 washing soap production
: production is 3860 Gross.
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Chapter — VIITIX

(IC)PJCﬁLJJSiII)IWE;V.AﬂNﬂ) IIEKS()DMMHEIﬂI)f&ﬂﬁ[()riE;

CONCLUSIONS

The conclusions of the¢ present investigation are stated.

below:

1) The requirement of actual number of manpower obtained by
the workySampling and time study methdds were about 58%
and 41% reépectively. 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 outpul of each section was recommended. The
current output of each section is about 43% less ‘than

~the expected output.

4) Some modifications/improvements concerning productibn
method and material handling have been made. These
modifica?ions are expected to impro;e material/préduct
'handling, working condition and above all to iﬁprove

productivity.
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5)

P St P
Some érgonomicﬁl analysis,regarding desigﬁ of work
places, handling loads, hand tools and devices, working
environment, motion economy etc. will increasé job
satisfaction of workers, reduce the rate of accidents

and raise productiqity of the plant.

8.2 RECOMMENDATIONS -

On thé basis of the .experimental results the following

recommendations are made:

1)

2)

,3)

45

The suggested improved and modified production methods
in cosmetic and soap processing -plants should be
implemented for easy and smooth operation. This will

|
improve the productivity.

For improving worker wel-being, safety and efficiency

ergonomic principles should be applied.

From the study it was clear that in cosmetic and soap
section existing manpower 1is much more than
required. Manpower requirement must be calculated using

time study/work sampling method.

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)

6)

Day by day.ﬁorking efficiency of wofkers, technipians,
operators are going down as they are not motivated to
d6 phe work; For avoiding this there should be
'pravision forrvarious'types of training, pértiéipation
and upgrading of workers, technicians and operators

skills.

It is recommended that a committee should be formed with
personnel from various departments in KCCL to unaertake
the responsibility of applying Ergonomics to enhance

productivity.
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FUTURE RESEARCH

To obtain maximum benefit, research work through Ergonomics

Methodology and Work Study Technique should be conducted in

the following arecas:

1)

2)

o
St

4)

Redesign of whole process layout and old equipments and
machineries according to the principle of Ergonomics to

maximise productivity.

There is a need to improve and standardize the method
of mixing, filling and packing works with the aim to
maximise job satisfaction and workers attitude towards .

the job.

Use of computer in information processing activities in
order to reduce percentage of error, Lo decrease stress.

on human.

There is a nced to develop MMH. standurds by employing
proper performance/capacily evaluatioq methoed and such

standurds should give due considerntion to the weight,

size, frequency and the position of the lcad handled.
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APPENDIX-A
Page 1 of 5
STATEMENT OF EXCESS AND REQUIRED MANPOWER
— ! :
Plant Percentage of ! Average percentage ; Average
ants excess manpower i of excess man- | percentage of
i power | required man-
i ! power
" ' 1
WORK SAMPLING METHOD .
Cosmetic 37%
42% 58% ~~
Soap 48% . i "
4
o
TIME _ STUDY _ METHOD S
~ :
Cosmetic 50% -
59% - 41% :
" Isoap 68% C i
.
\i.t.
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*".‘
I
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i
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_ APPENDIX - A
P _ Page 2 of 5

STATEMZINT SHEONING E.)’I.:TIN"’ AND PROPOSED EMPLOYMINT
or MnNPOWEF? ARD INPECT OUTPUT,

{ COSMETIC PRCCESSING PLANT)
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b - . »
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APPENDIX - A

. - , _ : Page % of 5
STATEMENT SHOWTNG. EXISTING &
PROPOSED EMPLOYMENT _ OF MANPOWER
( SOAP PROCESSING PLANT )
ALIOCATED MANPOWER| RECOMMENDED MANPOWER |
SLANT /PROCESS PER SHIPT - PER SHIFT . - REMARES |
CARTOON PETTY - CARTOONK FEDTY SUPERVISOR | FOREMAN :
l ' o
TERATIC- - : About 48% |
. LKL FOREER - - 1 s ’ of exist— |
P1/P2 ~ —== ing map- 1
g;igf 5 6 2 2 Dower 1S '
|[found To
OPERATIC- be excess.’
NAT, WOREER %7 - 17 - 1 :
T3 -
. WASEING
TECE. N
. 12 - & - SCAT: 1
STATF TOILET
SOAT: 4
OFERATICE _ ‘
NAL WOREER | 37 47 17 . 19 . .
P4 ‘ s i
TECH.
STAFF & 6 .3 2
COMMON PERFUME/ : l
FOR AIIL - 5 (WORKER) CHEMICAL:2(Tech.Staf%)
PLANTS a OTEERS : 2 (Worker ~|‘ '




APPENDIX- A
Page Qﬁ of \5

STATEMENT OF MANPOWER REQUIREMENT
~ BY TIME STUDY METHQOD

1 1 T . ¥ 1
. : | Allocated Total - jRecommended { Total ! Percentage
.« Sections !} Manpower ‘JAllocated;Manpower ! Recommended | of excess
) ! Manpower | ! Manpower ! Manpower
1 ' t ] 1
" COSMETIC PLANT
~ Snow (in tube) 19 ' 10 _
. Snow(in bottle) - 40 70 14 3342 50%
:,Poﬁder . M : 9 ‘
SOAP PLANT
Blue Bar(P1/P2) 24 8
Toilet (P3) 37 98 10 2942 68%
570 Washing(P4) 37 T
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STATEMENT OF OUTPUT PER SHIFT
BY EXISTING MANPOWER

. APPENDIX- A
. .Page 5 of 5.

‘o

-
L

(P4

L
Present Expected Percentage of Average
Bections output output present output percentage
(gross) (gross) less than expec- | of output
ted ocutput . .
“,
Cosmetic
- Plant
Snow 70 122 n2%
(in tube) .
Snow (in 80 115 30% 41, 3%
bottle)
Powder 60 126 52% .
Soap-Plant
Blue Bar
Toilet (P3) 170 335 49% FZ5 7%
570 Washing 260 590 29%
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APPENDIX -~ B

- .. Page 1 of 4
- e . f . ) . .- - «
CALCULATION OF TIME ALLOWARCES g
FOR SNOW (IN TUBE)/TOOTH PASTE/
A $HE£1VING CREAM PLANT ' .
MILING, FILLIKG & _ :
- STORAGE TANK PACKING OTHERS REMARKS
TECH. SIDE) o
| PERSONAL NEEDE ; ) 1C% 10% 0% ALLOWANCES WERE
DETERMINED ON THE
RA G TETIGUE ¢ 0/ 24
BASIC FATIGUE : _ o% , o 7% |3as1¢ OF ILO
VARIASLZ ALLOWANCZS FOR3; POINTS PIRCZINTAGE POINTE PERCERTAGE | POIRNIS DERCENTAGE |EECOMMENDLTIONS
FOR VARIAELE
- Posture L 4 2 ALLOWANCES TN
- Physical streair L3 = - “ANCES I
Vibencson B 7 g POINT SYSTEN
T o mmeeen 5 - - CURVERTED TO
- voncentretion - - PZRCEZATHiGE OF
- Bye strain - - 2 TIME
- loise 2 2 2 *
= Temperature'and (Ref: Introduciion to
hurnidity ) - - wWork Siudy, ILO.
- Ventilzation ) -3 > Geneve, 3rd Revised
- Fumes _ - - - Edition). :
- Dust & dirt - - .
- Wet 2 2
66 349 20 12 -] 1 11%
Lo% 28 260 -t

Be CALCULATED LEAVE & ABSENTEEISM RATE FOR COSMETIC PROCESSING PLANT IN 1989.90 =

16.99%



LOAT ATTT AT
CuwAeupAlLd

O OF TIME ALLOWANCES
. FOR SNOW (IN BOTTLE) PLANT

APruNDIX - B
Page 2 of 4

MIXING, FILLING &
STORAGE TANK
(TECH. SIDE)

P b ia

REMARKS

46

gt
v ,i»‘

o
L
e

FrRSONAIL RERDS:

BAZIC FATIGUE :

VARIABLE ALLOWALC

- Fosture

- Phvsical strain

|- Vibration™

- Concentration

- Eve Strazin

- lKoise

- Temperature and
hqmidity

- Ventilzticn

- Fumes

~ Dust & dirt

- Wet

\n

RV

66 3k

osg

T T M T
PM;L::‘JI PG

Ny

10%
5%

PERCENTAGE

11%

26%

ALLOWANCES WERE
PETERMINED ON THE
38515 OF ILO
RECOMMZKDATIONE
08 VARIAELE
ALLOWARCES 1IN
FOINT 5¥5TmM
CORVIRTED TC
PERCENTAGE OF
TIME.

(Ref: Introduction

to Work Study, ILO.
Geneva, 3rd nevised
Edition).
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APPENDIX - B

. - Page % of 4
CALCULATION OF TIME ALLOWANCES
_ FCR POWDER PLANT - :
- KXXING ,DRUM FILLING ,
AND CONTAINER _ PACKING OT=ERS REM:ARKS
FILLING (TECH. SIDE) . :
PERSONAL NEZZDS : 10% 10% o | AeLUWANCES WERE
. DETLRMIRED ON THD
BASIC FATIGUE _ 5% S 5% |BASIS OF ILO
T ART T AT AL ANARS \ s cormeming | PaTN RS- . et man = | RECOMMERNDATIORS
VERIABLE ALLOWANCES FOR:| POINTS PERCENTAGE | POINTS PERCENTAGE | POINTS PERCENTAGE |oet-imhball
. . FOK VARIABLL
- Posture b g ALLOWANCES IN
. ' : . TN o5 C,'.\EI\,'.
- P czl sirzin Lg 18 - POINT SYSIEM
Aysieal sEr COKVLRTED TO
- Vibration 1 - - ! PZRCENTAGE OF
- Concentration 1 1 X 2 TIME,
- Eye strain - ) - 2 (kef: Introduction
- Noise 2 2 2 to Work Study, ILO.
. ‘ Geneva, 3rd kevised
-~ Temperature and - {Bdition). )
humigity 6 - - ]
- Ventilation 3 3
~ Fumes - - .
- Dust & dirt 1 1
- Wet 2 2 : . 2
b€ 3he 31 16% 14 11%
Low 31% 26%
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- DETERMINATION OF ALLOWANCES

FOR SOAP PROCESSING PLANT

. - APFENDIX - B .
Page 4 of 4 '

A.
CRUTCHER :
& : .
TTED TANK PACKAGING OTHERS REMARKS N
(TECE.SIDE) ‘ '
T ‘ 0 P ’ IATTOWANCES WERE
PERSORAL NEEDS : 10% 10% 10% [DETERMINED ON TET
: lBASIS OF . IIO
BASIC FATIGUZ : 49 4% 49  |RECORMENDATICKS
OR VARIABLE
- ATTOWENCES IN
VARTABLE ALIOWANCES|POINTS PERCENTAGE |POINTS PERCENTAGE POINTS FERCENTAGEHPOINT SYSTEM
FOR: : CONVERTED TO
o B FERCENTAGE OF
-~ Temperature 6 CINE. ) _
|- Physical Strain”" | - - - = = - = = & . { Ref: Introductic
s . to Work Study
- o] R Ao P T A T e T ’
Foise . 2 2 : 2 I10. Geneva,
-~ Posture - - - b - s - - 4 afe - - - = - - 4 3rd Edition).
- Eye Strain ‘ J —
- : ez 1% Tz 11% - 8 1%
25% 25% 25%-
A ' .

S

" B. CAICULATED LEAVE & LBSENTEEISM RATE FCR SOAP

PROCESSING PLANT IN 1989 = 19.83%
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SUMMARY QF RECOMMENDZD MANPOWER
CCGSMETIC PROCESSING 'PLANT

. PEx SHIFT PLE PARTY(DAY)

rage i

ol &

oL

SNOW { TUBE) PLANT SNOW (BOTTLE) PLANT POWDER PLANT ;ggMOW
AT =y fale, T = — . - L
%L‘ (ggfﬁﬁ gﬂsIgggﬁtggs‘” Filling & Base Filling & Base Filiing & Base ALL
h?' v Y Packing Part Packing . Part Packing Part PLARTS
Part . . Part ‘ Part
& B c D "B F G H I
1 Filling & Belt cleaning/Filling & Cap - - L >
Placing/Tilling, weighing & Inspection = - - -
2. Packet ready & stamping/straiphting and :
cartoon ready/contaln cieaning & 2. - 3z - 2 -
petiy cpening '
Z. Inserting %tube/cap putt 1ng/cen tting 2 - 3 - 2 -
L, Packet closing & arrénging/levelllng 3 - 5 - - -
S Zopper, tube forming, cartoon preparztion/ 4 1
hopper & cleaning bottle - - - =
E. Packing 71 doz./single packet making z - 5 - - -
7 Pinal packing/packing 1 doz. ané & doz. 1 - L - z -
E. ¥ixing & Transpering te filling seciion - £ - . - &
c. Transportation & waste cartoon disposal - - - - - - 2
0. ther utility services (carpenter, store, -
- 1lab.,etc, : - - - - - €
11. |Tech. staff(From base part to packing) 2
12. |Supervisers 1
1j: Foreman ’ - 1

* Basé'part for snow (In tube) & snow {In bottle} section is common.




APFPENDIX = U

Page 2 of 2
SUMMERY CF RECOMENDED MANPOWER FEIR SHIPT
SOAF PROCESSING PLANT .
i PLANT FLANT P1/F2 IF ~ FLANT P4 IF | TLANT P3|
; WORE STATICY / LOCATI = TRGIE (DCUBLE ROW (DOUSLE HOw  [TOILZT SUAF
iSL. z’gﬁﬁg%eﬁ‘izmtnn“? OF (SINGLE RCW (%?I;%IU‘EIS% sx;nggs?on) ZXTRUSICK) lS"'NGLr. EXTRU- | CCNMON FOZ
NC. - T EXTRUSICN) Wooden(Petty) |PAPER CARTOON | WOODEN CARTONSION WRAFFING.  ALL FLARTS
| PATER CARTOON miyyip, 480 pesFILLING 72 pes| FILLING180FCS  TAFING
PIILING,72 pes [ g - - _
, LLING, 72 T per box. per box. PER BCX
A 3 c D E | ¥ ‘ G E
| 1 |FEEDING/LOADING DRYER/DRY CEAMBER 2 R | 2 | 2 -
2 ET TICADING FRON DRIER(& 3 | 2 " ! 5 5
| & l®¥I11ING ' 3OXES YRZSEZIVING & STAMPING | ' !
| 5 | WRATPING L - 1 - . - | - 5
| . | FULLING | - | = - - 5
g | TAFING | = - : - — | = |
! : 1 i : |
) | & |FILLING BOISS&FETTY (AFTER STAMPING 3 - 32 ! & i 4 ! -
- . |TACKAGING(zulliac,Taping,Tacking, | > ) = ! = i _
\ 7 |Data,Nailing,Macking ete). | u ; ’ !
g |TARING & DzLzvezY OF ZIPTT CARTOORS 2 P i O l o
IBOXES(Filling Folythene,Prep,&Supply ! - l i
O CETTTOOS, I - l
g |DUFNAGZ & TRARSFORTATION ; 2 2 g 2 ! 2 2
. 1o|\ig§ COLLECTICX/CLEANING/RECICLING 1 L 1 | 1 l 1 1 A
41 |OTEER UZILITY SERVICES(CarpenteT, °| | i ; ; 5
Store,Llab. etc. ! ! ! | i
12| SURERVISORS ' } 1 1 | 1 B 1 | 4
I - unu"‘u::..;{/l?}:....D TEANK ATT- 1 ‘ ! i , .-
| 13TEOR.STAE ZDENT(Fumn/Flant opers- 1 : 1 l 2 | 2 ! 4 2
.S‘A.“'DIEE‘(‘):S:PATOR/HRAP"ENG 1 P oqees | ames 1 | 2
! { i
- - 1
c. FOREMAN 1 . - . 1

This manpower is admissible if 570 Wasbing Soap is produce=d in this line.

*e Thig manpowerT 1s recommecded IOT COLOUR/PERFOME, fax Mpilex & washing Soap.
*»* Mhig manpovwer is admissible only if StamPing m/c is in operation in this line
(in cmse of 570 washing soap).

1
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APPENDIX - D

- ' ... Page 5 of 13
CALCULATION QF MAKR POWER REQUIRZMENT
PLANT SNOW (IN BOTTLE) FILLING AND
PACKING PART (PRODUCTIOR STAFF) , .
"0. 0P WOTET WOPTTING(As [FC.OF WORZERS/ IRILOWABLE NC.0F WORTZRS | ®o.oP JOWD:‘b_'i
“OPE S7ATICR gg:‘o:lmg;ms/ Rotoinod E:“ BEQUIRED 10 RELAZATION  |ZSQUIZZD CONSILREQUIRZD CORST- ¥ZCOMTENDED S
: ATTOCATED Activity San- | TERFCEY WORE ALTOWES DZRING R.&A54L0-~| DEZIRG IEZAVE E.] 0.0F WCEEZZ2S ENAZE
ing Teta) | COFTERT, WENCES. ABSENTEEISY, | PeT SBift
T - 3 l=Col. axCOh;:}.; 5 p=Col.4x1.29 7=Col6x'l.‘169,9| s | g
Filiing & cap ' ' o - - )
rlacing S 6 COHDLE2% 2.L15 ' 20% 3,121 2,566 b .
Zovper & Cléaning , , - N .
bottle 2 27,55  0.E43 2%% . 0.832 0.973 T !
Pscket Oper & | ' ' ! y !
N stamping, make | 5 3E.06% 1,903 2% Z.h455 2.872 . 3
(e Stralgl"u.. and : ; :
gl cartoon ready . . : E 7 f
Cap putting ) : i 0 :
on bottle 4 L7, 58% . 1.903 29% © 2,455 i 2.872 3
Level wrapping ; ) R 3 g
around the bottle & | 39.02% 2.162 . 29% L.o78 N 5 i
Single packet ' _ . ' _ i - i
. ’ ’ . . | ) . I
Packing of 1a29i;: 6 37.6%% 2.258 29% 2,913 L 3.407 : L i
! ! One supervisor
Supervisor . - _ | a | is recommendec
Spes ' : . Lfor the plant
: . |
: |
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- APPENDIR = U
Page 4 of 13

CALCULATION OF MANPOWER REQUIEENFRT ' L &
PLANT SNOW (BOTTLE) - TECHNICAL STAFF ' :
o e gc.by WOREZRS/! % WORTING(AS NG .0F WORZZRS/ [ALLOWABLE 7C.0P WORYERS | WO.C0P WORESmRg 3
WCRE STATIOR | nzozamoms Obtained from \REQUIRED TC - [BELAXATION REQUIRED CONSILREQUIRED CORSI- RECOMIENDED ——
ATIOCATED Aetivity Senm- [PERYCRM WORK | ALLOWENCES—— | DERTNG R.ATLC0-| DERING IZATS & FO.CF WCEEIRS] =
nline Tieta) CORTERT. > WINCES. ABSENTIEISM. |PER SEIFT.
1 2 -3 | 4=Col.2xCol. 3710V g lo=Col.bx1.4S | 7=Col.ex1.169% 8 | g
Mixing, filling
and . B . .
Storage tank L 19,51% 0.7804 . Lo 1.163 1.36 2 -
- One foreman
‘ for whole
Fore e ! : : : : 1 ' cosmetic
oreman : line is
recommended




90L

CALCULATION OF MANFOWER REQUIREMERT . .
"PLANT POWDER =~ FILLING AND PACKING PirT (PRODUCTION STAFF)

il

APPENDIX - D
Page 5 of 13

e amame lno. 07 wosr=ms/|% worEzrg(as [FC.OF WOREERS/ lITCWASLE FC.OP WORTIRS | WO.OP WOREDZRS
WORE STATIOF |prioamong Cbtaimed froz | BERUIRED TO  RELAXATICR RZGUIZED CONSI-REQUIRED CONST- RECCMMERDID -
Diing Dees) COFTENT. WINCES. . | ARSENTFETISM. |DPer Bhift.
. T ;
iyn s . ! i
?llllng;helgh_ - .
ing & Inspec— -
tion- " 2 33.32%% 0.299 - 2% T.309 16552 2
‘Cap fitting 2 60% 1.2 3% [ 1.5%z 1.829 g
- ’ |
Cleaning i'
container, _ : i
certoon ready, | 3. oh1,3z 1 1.23% 21% 1,624 1.901 2 :
petty  opening i | :
% stamping i | :
- 1 - :
Final Packing 3 L2.66% 1.279 3% 1.677 ; 1.961 2
- : i
g
? )
i
i
| R '
| ] : i
P : ; i .
| ! : 7 IOne superviser
. i - lis recommended
Supervisor - - - ! - - - 1 ;
P ) i |Tor the plant.
. |
| . l
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CALCULATION OF MANPOWER REQUIEEMENT :
PLANT POWDER - FILLING & PACKING PART (TECHNICAL STAFF).

APPENDIX - D
Page 6 of 13

WC.0? WOREEZRS/

% WOREING{AS

NO.OF WORTERS/

BRILOWAIIE

10.0F WOREERS | NQ.0F? WOREEmS I
REQUIRED CONSILBREOUIRED COFRST

ESCOMMINDID

WCRE STATIORN GFTRATORS Obtaipeé from SEJUIEED TO CTTATATION | PEMATES
- EnT, = S T anr. [DEERORNM WONE | ATIOWIICES— -{DTRING R.ATL0-| DZEING _LETAVE & NO.CF WORYIRS B
ATIOCATED setivity Sea- FEEETT ] immces. "0 | ASSERTEEISY. |PER STIFT.
S — — = — . i {
1 1 2 - 3 (4=00L.2xCol.3:000 s le=Col.lex4. e |7=Col.6x1.1699 5 1 g
Mixing &
Filling - .
Machine ' L 2.98% . 0.9512 Loz 1.4497 1.658 2

L9
| ¥
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CALCULATION Or

{ANPOYWER REGQUIREMENT

APPENDIX - D
. Page 7 of 13

COMMON FOR ALL PLANTS OF COSMETICS.
ey C.OF WORETRS/|% WORFIRG(As [NC.OF WORZEZRS/ WILCWARLE 5. 0P woa::gs_iﬂo oF_ WOFEDERS -
. WORE STATICK | ozrmatoms Cvtained froz | BEQUIRED 70  RELATATION ESQUIRED COXSI-REQUIRTD COFSI- BECOMMENTEID REMADTS
ATI0CA™ED Activity Sam- | PERFC2™ WORT | ALLOWZNCES  |DERTNG R.AILC-| DIRING LIZAVE & NC.OF WOREZR :
. : =~ling Tase) CORTERT. ' E WEINCES, ABSTNTTTISM. per skiif,
1 | 2 3 h=Col.2xCol.3F 5 B=Col. 4%1.26 |7=Col.6x1,169¢ 8 G
Transportation . o N For convenience
& B of operaiion 2
wWasie cartaon L o= 27.59% 0.8635 26% i 1.088 1.273 2 workers zre
disposal , : recommenced for
5 ! 2ll plants
Ctrer Utility ’ '
. 1 +
Services ; - - I - - - ! - 2 .
- ! ! ) .
3zse part for ; ! - | 3ase part for
- H H 1 N . [ - Y
Snow, Toothpeste - - i - - : - 5 - i 5 {snow(tuae) and
& sheaving cregm i | : i snow{Zottle,
i : i i is same.
. ! .
Base part for ; _ :
Powder - - - - - ! - 6 | Separcte base
+ | part
| i o 5
|
! ! i
i i - :
! ' : P ! One foreman
Foreman i i I 1 l'for 211 plants
- | | ie recommended.
1 - i
P -
] |
, i
* Activity sampling data sheet for Transportation & waste cartoon disposal
were prepared by allocating & uorkers.*

"

3
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CAICULATION COF

MANPOWER

REQUIREMENT
PLART P1/F2 FORBLUE BAR SOA® PROTDUCTION (WOREERS)

Page

APPENDIX - D

8 of 13

U
s o~ NO.OF WOREERS/|% WOREING 0 .OF WYOREERS/ ALLOWABLE NOQ.OF WOREERS | ¥O.CQP WOREEES |
JCRE STATIOR | opERATORS / Obtainsd E-i‘.f;m REQUIRED TO  [RELAXATION REQUIRED CONBI}REQUIRED COFSI- RECCIMENDED N
ATLOCATED Activity Sam- | PERFOBRM WOEK ALLOWENCES DERING R.ALLC-| DERING IEZAVE ﬁ NO.OF WOREZRS = =
pling Dars) LCONTERT. WENCES. ABSENTEETSM, | FER SEIPT. |
4 2 3 b=Col.2xCol.3 {60 5 B=CoL.5x1:25 |7=Coléx1.983 - 8 9
FEEDING/ 3 32.3%% 1 25% 1.25 1.497 2
LOADING DRYER -
RECIEVING/ .
UKLOADING - . -
PR0M DETER & ° 16.57% .5 25% 1.875 2,268 3
TILIING BOXES ' ; ]
(STAPIRG) | i !
;
TACEAGING 10 10% o 256 1.25 1,497 2
MAEING & |
DELEVERY OF 2 | s as 0.909 2o 1.136 1.3 2
DETY i ‘ | :
CARTOORS !
i |
[ ' .
SUEERVISOR | . £
| -.
— ) -‘f"w —r - - T ~ -
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CAICULATION OF MANPOWER REQUIREMERT
PLANT P1/P2 FOR BLUE BAR SQAP PRODUCTION(TECHNICAL STAFF)

APPENDIX - Dl
Page 9 of 13

. REERS/| % WC (As [FO.OF WOREERS/ ALLOWABLE Im0.oF WOREKERS | 50.0F WORESRS |
WORK STATIOR E%fgim‘;gs / %b‘;‘;fﬁﬁ"’ﬁ-rom REQUIRED TO RELAXATION REQUIRED CONSI{REQUIRED CONSI- RECCHIENDED o 8 o -
iTTOCATED Activity Sam- [PERFORM WOBK | ALLOWENCES DESTNG 2:ili0-| DERING LEAVE & NO.OF UORKERS| [Toorii-
- nling Data)  ICONTERT. ! WENCES. ABSEFTEEISM. | PER SHIFT.
1 2 3 4=Col.2xCol.3:]0% s 6aCol.5x1.25 |7=Col.6x1.983 8 S
CRUTCEER -
& 4 16% 0.64 25% 0.8 0.958 1
FEED TANE T

(TECE .STAFF)

-
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CAICULATION OF MANPOWER REQUIREHENT.
PLANT P4,FCR 570 WASEING S0AY PRODUCTION

- = - = - e

APPENDIX - D
Page 10 of 13

, {WORKERS) .
- I90.0F WO WORET s .OF WOREKERS/ ALLOWABLE ¥O.OF WOREERS | NO.CF WORE'ERS
wor srarzon | 10.0F HORKERS/ gbtainegGgﬁomlﬁgxmmasn mo | RELAXATION  {REQUIRED CCNEI-EEQUIRED CONSHRECCMMENDED | prwygrg
AT 1OCATED Activity Sem- [PERFORM WOBK | ALLOWENCES DERING R.ALLO-| DERING LEAVE & NC.OF WORKERS “AEK
2lice Deta)  |CONTENT. WENCES. . ABSENTEEISM. |PER SHIFT
4 2 3 4(Col.2%Col.3:400 5 ®=Col.4x1.25 |7=Cal6 I1.1983 8 g9
FETDTEG/ / - |
IOADING DEYER 3 33.33% 3 25% 1.25 1.2979 2
RECEIVING/ :
TRLOADIRG L S0% 2 25% 2.5 3 3
FROM DEYER
FILLING BOXES 8 28.48% 2.278 25% 2.8485 3,54 4
/FETTY. ‘
PULLING WIRE bbservation
WATLING/TIING 14 2%.68% 3.315 2% 4,14 4,96 5 was for Fetty
/MARETRG Cne half is
BOXIES. recommended
E“or Cartoon.
WASTE COILLEC- 'Fo:- converie-
TICK & CILEAR- 1 QgL 0.85 2504 1.1875 1.42 2+1 nCe of work
ING & ZECI- som cutign 1
ELING' (for =1l plan%ﬁ%iwgﬁlLor
=ach Flapy is
1 ---p-n-nna-} -
'SUPERVISOR \ 1
. |

ha .
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CATCULATION COF MANPOWER

REQUIREMENT

FLANT P4&,570. WASHING SOAP PRODUCTIOR( TECHNICAL STAFF)

APPENDIX - D
Page 11 of 13

y canpoy | NO-OF WORKERS/|% WORKING(As NO.OF WORKERS/ |ALLOWABLE NO.OP WOREERS | NO.OF WOREERS .
ORE ST OFERATORS Obtaiped from |REQUIRED TO  RELAXATION REQUIRED CONSI}REQUIRED CONSI- RECOMMENDED o
ATLOCATED Activity Sam~ [PERPORM WORY WENCES DEEING R.ALLC-| DERTNG TZAYS & NO.OF WORFERS) - ES
pling Datp) | CONTERT.. ___ |<ENCES. . - | PER SEIFT ‘
p > huCol.2xCol.3%4P0 5 6=Col.4x1.25 | 7=Col.6x1.1983 °
CRUTCEER,
FEED TANK, 4 &F% o725 25% .0.94 1.13
CUTTER.
STAMPING 2 0.688 25% 0.86 1.0%
| Cne 7
 LYoe oreman
FORMAN | for whole
‘ washing Scap
| line is
| recommended.
| .
|
: .
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SAISTTATION Of MANPOWER PEJUIREMENT
TOILET SCAP PRODUCTICK PLANT. 3
(Technical & Opcrational).

APPENDIX - D
Page 12 of 13

‘ ! NO.OF WOREKERS/|% WORFIRG(as [fO-OF WOREERS/ WLLOWKBLE . NO.OF WORZZRS | ¥0.0P WOREDERS
JORK STATIOR | QPERATORS. Obtained from | BEQUIRED TC ~ RELAXATION REQUIAED CONSIFREQUIRED CONSI- RECCQMMENDED PMARTS
ALLOCATED Activity Sam— | PERFOEM WORE | ATLOWENCES DERING R.AILO-| DEEING LEAVE & TFO.OF ™ T1ARE
Pling De=a) CONTEXT. . . WENCES. ABSENTEEISM. |Per Bhalt.

1 2 3 5 5 ' 6 . | 7 & | 9
CEOTCEER FEED 3 26% 2.16 25% 2.7 3423 s | Technical
TANE & CUTTING Staff.
{Trech.Stasf) i
RECEIVIRG & 4 +2(0P) £3% 2.58 25% 3.225 3.85 A I Opezatio-
STAMPING. nal worker.

! - 4 Techmical
! | Operato<.
WREATTIRG 8 + XOF) I6% : 3.6 25% 4.3 ! 5.37 & i 5 Cperatio-
- i | % mal Worker.
: i 1 Techpizal
L . Cperator.
TULLITG L 16% : 0.64 25% 0.8 0.95 1+ :
i | . i
mLETNG : “ 22% ‘ .88 25% 1.1 1.32 2 :
L 1
CARTCO ¢ , i - ;
N mTOR O 20% 0.8 25% 1 4.1983 2 |
CATTOOR 4 b |
P ———— - |
SUEE Ml Q 3
. 1
1 i !
SUTERVISOR ' 4 l
‘ | Cne Toremen
POZTMAR | zor wnole
“ . [Toilet SoaD
I Line is re-
- comenged.

- e
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. —_— : o o APPENDIX = D
’ ' ‘ ‘ Page 1% of 13

CAICULATION OF MANPOWER REQUIREMENT :
: COMMON FOR ATT PLANTS OF SOAP PROCESSING. -

- I . .
0.0F WOREERS/|% WOREING(as [§O.OF WORKERS/ ATLLOWARLE NO.OP WOREERS | FO.CF WOREERS ,
WORE STATION logmoas / Obtained E«rom FEQUIRED TO RELAXATION REQUIRED CONSI-REQUIRED CONSI} RECCMMENDED TTMATES
' ATICCATED Activity Sam— PERFOEM WORK AITOWENCES DERTNG R.ATLO-|{-DERING LEAVE & W, COF WOREEES|. ° i
nling Detal . CORTERT . - WENCEE. ] ABSENTEETSHM. PER SETFT :
1 - 3 J=Co12xC0l132100 5 6=C015%x1.25 7=Col6x1.983 8 9
For-¢convenien—
- o ce of opera-—
IIUH::AG:. " —ion 2 worker
21.6 0.86 25% 1.08 1.29 3 ars rscomended
%RéﬁSPORTA-— 7 : _ lfer emch plant
COLOUR’ _ z _ , _ _ _
PERFUME - _ 2
OTIER UTILITE _
3ZRVICES - - - - - _ - 2
i
1
I




aLlL

APPENDIX - E
Page 1 of 19

W: Present & Working ACTIVITY SAMPLING DAT: SHELT - 1
NW: Present & not Working ji.e, idle © SNOW (IK TUBE) SECTION - FILLING &
A: Not present zt work stztion. PACKING PART (PRODUCTION STAFF)
) Date: 10.9.1%91.
FILLING & BELT | PACKET RADY INSERTING TUBE| PACKET CLOSE |MAKING ONE DOZ.| FINAL PACKING | HOPPER, TUBE ! N
+ROUND | CLEANING AND STLMPING (2) AND ARRANGE PALCKDT FORMING, CARTOON “HinRAS
P (&) (27 (L) . (2) (2) PREPARATION ARND:
| WASTE COLLE?F%?N
W N A N | A | W | Nw | A W} Nw | 4 W N A | W M| & W | NwW ol A
fBéfEb"'%?"""m%_— 2 |2 |- 1 - 1 - 1 - z 1 - 2 | - - - 2 - 1 2
(09.25 . | 1 2 2 1z - - | 1 |- - 2 |0 - 1 1] -] -] 2 1| - 2
[09.3¢ |1 1 2 2 - - 1 - E - 2 1 - 1 q - z - - 1 2
| 08,35 T 2 L ? - 1 - 1 1 2 L i 1 - - 2 - 1 - 2
log ko |1 | 1 z |1 1 -1 1 - | 1 2 |1 1 L IS I B R T - |2
L 09,45 7 1 Z 1 - 7 1 - 1 1 2 g 1 - 1 - 1 - - 3
509.50 i 1 z 1 - 1 7 - 1 2 1 1 1 - 1 4 - 4 - | - 3
| 05.55 1 1 2 4 - 1 1 - 1 2 1| 1 1 - 1 1 - 1 - - 3
{1600 {11 > |1 Z T (- [ 1 | 2 T NS BT B RO B 1] - z
' 10.05 1 1 2 z - - 1 - 1 2 1 g 1 - 1 -] - 2 1 - 2
C.0 3] 1 1 2 |2 - T 7 < z O R T -1 -1z T A ]
| 10,15 1 - 3 12 - - 1 -} 32 - 1 2 - | - - - 2 1 1 "
T2 (1] -1 2 e - <[ -] 1 1-T "l z2701<1-Ta] <71 -111z2
110,25 1 - 3 2 - - | 1 - 1 3 - 1 1 - 1 1 - 1 - 1 2
0. 30 1 - 3 |2 - - 1 - 1 3 - R - 1 1 - 1 1 2 -
10.25 11 - 3 1 - 1 1 - 1 3 - 1 1 - 1 4 - 1 - 2 1
10.540 1 - z 1 - 1 1 - 1 2 - 1 1 - 1 1 - 1 - |- 32
0.5 | 1 - 3 1 - 1 1 - 1 Z - 1 17 ] - 1 - - 2 - - 3
10.50 1 - 3 7 - 7 I - 1 3 - 1 1 - 1 -] - 2 - | - 3
10.55 7 - 3 1 - 1 7 - 1 1 1 2 E - | - 1 - 1 -1 - 2
.00 (1] - 3 | 1 - 1 1 |- | 7 1 1| 2 - T =71 1fe-1 1 = | - 2

Contd. Page 2 of ']9_



9L

Hullvlli DAMIPLLING UKIA oOBbBL - AL
SNOW ( IN TUBE) SECTION-FILLING &
PACKING PART (PRODUCTION STAFF )

Page 2 of 19

Date: 10.9.1991.,

oUrrbs, ILUSE -

souip | FILLING & SELT | PACEET READY INSERTING PACKTT CLOSE | MAKING ONZ LOZ.| FINAL PACKING|FORMING, CARTCONREMARKS

- CLBANING AKD STAMPING TVEE ARD ARRAKGE | PACKLT (2) PREPARATION AND

' (4) - (2) (2 (4) (2) . |WASTE COLLEGTION

W N A W N A ] W NW A W Nd A | W N A W N¢ A W NY A

11.05 1 - |3 1 - 1 - 1 2 - 2| - 1401 - 1 -1 - 3

41.1C° | 1 - O3 T =N 1| - 1 2 - 2 1 - 7 - 1 1 - - | .z

F19.15 7 - |3 7 - T 7 - 1 2 - 2 1 - 1 - 1 1 1 - 2
11.20 - | 1 - 3 Z - - 1 - 4 = - > 4 _ 1 _ 1 P - _ >
11.25 - - 4 - - 2 - - z - 2 2 1 - i 1 - 9 1 - 2

11,30 - - L - - 2 - - P - 2 2 1 - 1 1. = 1 1 - z

L 11,35 | 1 - |z - |- 2 | - |1 |1 - 5 |1 ] - -tz a4 |-=-1]n1 7] - z

f4q,b0 1. - 3 - - 2 - 1 1 ! 2 4 - - 2 1 - 1 ! - 2
11,85 | 1 - | 2 - |- 2| * |- |4 z - 1] - -z v .- 5] - 2

{ 11.50 2. - 2 1 - 1 1 - 1 3 - 1 2 - - - - 2 d - 2

§ 11.55 1 1 2 1 - 1 [ - 1 3 - 1 2 - | - - | - 2 4 - 2

T12.00 7 1 2 1 - A | - 1 3 - 1 - - 2 | -« | - 2 1 - 2
12,05 1 - |3 T | - 7 1 - i 2 1 1 4 - 1 1 - 1 P - 2
12.70 1 - | 3 1 - 1 1| - 1 2 1 1 1 - K - 1 - | - 3
72,75 7 T3 7 - 3 7 p 7 2 7 1 7 - 1 7 - 7 - | - 3

7 2.20 7 -1 3 1 - 1 7 - 7 z - | 2 1 - 1 ] - | 1 4 1 1
12.25 7 P 7 - 7 T < 7 z = I = 7 7 p 7 7 7 7
12,30 | 4 R - = ST 1 | = |4 3 -~ 1] T 1A =1 =13 T 7

| 12.35 1 -3 - | - 2 1 - 1 z - 1 2 - -] = - 2 1 - 2
12,40 7 -1 3 - = 2| - 7 3 - 7 2 - -] = | - 2 7 -1 z
TOTAL kO 13 (111 43 2 | .37 | 37 2 L3 | 79 3151 | k2 9 |21 }ab 6 128 2k |12 87
% 2h3pR 52. 1% 45,1k 48, 1% 51.25% 29.46% 15.37%




AN

ACTIVITY SAMPLING.DATA SHEET -
SNOW(IN BOTILE) SECTION - FILLING &

APPENDIX - E

" Page 3 of 19

4CKING PART (PRCDUCTION STAFF)
Date: 17.9.1991.
DLCHLT OPEN &
FILLING ARD | HOPPER & CLEAN _oittBilNGy MAKEL oon ppreene  ieval wrAPPING SINGLZ PACKING CF -
ROUND | CAP PLACIKG ING EOTTLE %ai*afﬂ“’* =1 ok 30TTLE ARROUND THE PACKET ONE DOZ. AND | REMARKS
(€) (3) VASTE :CLLLu- (4) BOTTLE (&) MAKING (E) | SIX DOZ. AND
higeait: PLACING (6)
Wl onw Elow o Inw oA w nwd oA iw |nw [ adlow [aw | oA [ W I A | W Ny |4
08.30 2 2 2 2 - 1 z |1 2 g 2 1 2 2 b 2 2 i z - A
i 08.35 (2 |2 211 |1 1 K 211 J2 11 2 |z L |2 |2 L2 |- 4
| o8.Lo |3 |2 11 A 1 2 0 2 11 1 S S 2 | |- L |3 |1 2
D8.43 3 - z 1 1 i 2 11 2 2 - 2 L - L L 1= b z g 2
o&.50 |z | - s |1 1= 2 R 2 12 |- 2| b - Lol u |- Loz | 2
0E.55 2 - z - 1 2 2 |1 2 2 - 2 4 - L 2 |2 2 2 - N
03.06_ | 3 | - 2 | - | 2 2 11 2 P2 |- 2 1 4 | . L |3 |2 > 1z |- L
' os.es |3 | - 2 | - 14 |z z |- =iz |- 2| 2 | - & | =z to2 3 |z |= L
L 0%, 10 z - z 4 - > 2| - 3 z - 2 2 - ) 2 |- £ z - &
. 09.15 |z | - 311 |- 2 2 | 2 |2 |~ 2 | & |2 2 |2 |- € |2 |- L
i 09,20 | 3 | - 2001 | - 2 z ] - 3 | 2 |2 -4 |2 2 | 2 |- 6 |2 |- i
L 0%.25 | 3 | - 20 01 |- 2 2t1 1 212 |2 - s |2 2 | 2 |- e |2 |- L
10s.30 |3 |- 22 [ - 2 271+ ‘RENE 2| 2 o2 Lol b |- b |2 |- 4
b 09,35 | 2 | - z 1 1 1 2| 2 1 9 2 2 2 L Lo| - L |z 1 L
[ 0G40 3 - z 1 2 -1z 2 2 - 2 2 2 L T . L % 1 L
0$.45 |2 | 1 I EE 1 2 | - 3z | 2 |- 2| 2 | 2 L | & |- L |3 |1 =
09.50 | 2 i 32 1 2 - 2] 2 - 2 |-"12| & |- 4 2 |2 L 12 {1 2
09.55 z ¢ 3 1 - 2 2] - 3 2 - 2 L - 4 2 1z L 3 1 2
10.00 |2 | 2 2 - |1 2 2| - 3 {2 |- 2 {4 - L | 22 L | 2-4- 4
10,05 2 1 2 - - 3 2] - z 2 - 2 L - L L |« L 2 - L
10.10 2 i 3 - - 3 ‘1 e z z - 2 4 - L 4 - 4 z - L

Contd. Data Sheet - 2.
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APPENDIX - E
Page 5 of 19

ACTIVITY SAMPLING DATA SHEET - I.
POWDER PLANT - FILLING AND

6LL

PACKING PART (PRODUCTIOR STAFF) Date: 18.9.1991.
. FILLING, o ' CLEZANING CONTAINER,
ROUND  WEIGHING & : CAP FITTING (2) CARTCON READY,. PETTY FINAL PACKING (3) REMARKS
INSFECTION (3) : OPENING & STAMPING (3) :

W NW A W N A W NW A W Nw A
02.20 1 - 2 1 1 - > - p 1 1 4
0%.25 1 - 0z 1 1 - 4 - 2 2 - 1
02.30 1 1 7! 1 1 1 - 2 - 1 2 - 1
09,35 g 1 R 2 - - > _ 1 1 ; y
05,40 . K . > - - q . ] . ; ;
O 1 2 - - ‘ “ : : "
T 0%.50 1 - P2 2 - - 1 - 2 4 1 1
| 0%.55 1 - P2 z - - - 1 z 1 - 2
10.00 1 2 2 - - 1 - 2 1 - 2
10.05 7 - 2 1 4 - 1 - 2 1 - 2
10.10 1 - 2 2 - - 2 - 1 1 - 2
1 1C.15 T - 2 - - > > _ \ 4 ; ;
10.20 1 - 2 - - 2 g - 2 - 1 2
1C.2% 1 - z 2 - 1 1 - 2 - 1 z
16,30 4 - 2 1 - 1 2 - 4 1 "4 1
1.2 1 - 2 1 - g - y 2 1 1. 1
10.40 . | 1 1 1 1 - 1 1 - 2 1 1 1
| 10,45 g 1 1 1 - 1 1 - 2 - - 3
10.5C 1 9 1 i - 1 1 _ P i _ 3
10.55 E 1 1 g - 1 1 - 2 - - 3
11,0C ¥ S 1 1 - 1 - - 2 2 - 1




APPENDIX -~ E
Page 6 of 19

M - » - . ~————
ACTIVITY BAMPLING DATA SZ=Z7 -I1
' FOWDIR FLANT - FILLING AND
. s
Shawilivag PRl (:’.‘iu.'.JLu et S LADD ) -
Zate: 18,9,1991, - .
.
A - - = N . — DR RN -~ - —
L I ING e ) Cl;._-:.a'u.i‘-G N CClTA vzt
e LT ATy A AT T T NTA - AT T AN e prp— — g - R - - ——rr e
ROUGN WIIGEING & CAZ TITIING (2) CARTOCH ZZAZY, PETTV FINAL PACKING (3) , OTihRILS
Mk wha ol hatat V) - . ey - o~ sy -
INSFICTION (3D PINING & STAMEING (2)
1 ok '
) ) - - p N . o ; .
W N# A " By A % Nl A W Nw A

a ]
; Y
b
-

]

YL R Y
1

A

Y

]
Y= —\—-\
[}

A%}

)

3
i ||l

LY
Y

I

'

A
N
]

,
P

_3
I
ro| Moo
Y
1
R Y
)

-,

(W
]
-—

Y]

)

—_

5

!

A

A8}

1

-)
ro [ro

-
—
AN}
\N
-
—~J
=
n
\N
o
S
\n
=
I

25 10 Lo 20

% 22.3%% €0. 00 bq,33¢ L2,66%
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APPENDIX - E

Page 7 of 19
ACTIVITY SAMPLING DATA SEEET - I
TECHNICAL STLFF OF SNOW(TUBE),
. ‘ ) SNOW (BOTTLE) AND POWDEE PLANT
Fgﬁ Date; 19.9,1991, Date: 21.,9.1991. Date: 22.9.1991.
| iR cata o ROUNT SKOw(IK BOTTLE) |
ROUKD TR P%ﬁ§T RCUND POWDER PLANT (&) REMARKS .
W NWw A W Nw A W Nw A
| 1C.15 1 - 13 05.20 1 - z - 08.50 1 - 3
10,20 1 - z 0. 25 1 - 3 08.53 1 - B
1C.25 g - B 05,320 7 - 3 06.56 T = 3
T30 | = ) 3%.35 5 - E 05.00 7 - 3
1C.35 1 - 3 8S. 50 z - 2 0%.683 1 - 3
10,40 z - 2 0. 45 1 - 2 02.05 z - 2
16, L5 2 - 2 05.50 1 - 3 0G.10 1 2
1C.50 1 - 3 08.55 - 1 3 03,15 1 1 z
| 10.55 - 1 3 15.00 - 1 3 0S.20 . ( 1 2
71,00 - 1 3 10.C5 - 1 3 09.25 - 2 2
11.05 - 1 3 10,10 y © - 3 0%.30 - 2 2
11,10 - 1 3 10,15 1 - 3 09.35 1 1 2
11.15 - 1 3 10.20 1 - 3 09,40 1 1 2
11.20 - 1 2 10.25 1 - 2 09,45 1 1 2
11.25 - - 4 10.30 1 - 3 09,50 1 - 2
11,30 - - I 10.25 - 1 3 09.55 1 - 3
11,35 T - > 1C.50 1 - 3 T5.00 7 = 3
11.40 - - 4 10,545 1 - 3 10.03 1 - 3
11,45 - ‘ 1 3, 10,50 - 1 3 10.06 1 - 3
11,50 - - 4 10.55 1 - z 1 10.05 1 - z
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 11.70 - 1 3 10.18 N 2

Contd  Sh--w —



APPENDIX - E
Page 8 of 19

ACTUVITY SA ‘.r-Il\u DATA BHZZT - II
hATeT ALY s T ST -
~lulllenl SiAZT WP L <

Ay s

Skl (.au;:’:_.u) J'\Nﬁ

Date: 19941991, dave.21°9,1991, Date: 22.9.1991.

1

SHC P (TUSE), TOOTE ZAST=S : Tt e e e —
AYTNG SESAM DIANT 20UNT SROW(IN .‘:O;;.u:.),
TR PRl (et ot e iy PSRV IR ey P - P . o oRTT t
ISTND (L ) PLANT | ROUND POWLzR PLANT (4) REMARKS
(L) '

cel

W R A , W N A A A A

12.10 . - 2 11.15 = 1 3 | 10.22 2 - 2
12.15 7 = % 11,20 - - I 1C. 25 1 1 z
12.2C - 1 3 171.25 - - h 10.28 1 - 3
12.25. - - L 1130 1 oo 2 C.32 1 - z
12.35 g - 3 11425 z - 2 10,35 1 - 2
12,23 l - - b 11,4C 2 - 2 10, 28 1 - 3

©12.b0 - - L 1145 - - 4 10,42 2 - 2

C 12,45 i - 3 11.50 - - Lo C. ks e - 2

[ 42,50 z - z 11,5 1 - z 10, L8 i - 3

i az.st - L 12.00 2 - 2 10,52 - 3

i 12,00 - 2 2.05 2 - 2 10.55 - 1 3

I 12,05 1 - 3 12.10 1 - 3 10,58 1 - 3

BEERT 1 - 3 12,15 1 - 3 11,02 1 - | =

L 13,13 1 - P, 2420 - 1 3 11,05 1 1 2

| 13,20 1 - 3 25 - 1 3 .08 - 1 3
13,25 2 - 2 12,30 - ¢ 3z 11.12 - 1 3 N
13.30 - 1 3 12,35 1 . 3 11.15 - 1 3
12,35 - 1 3 12,40 1 - -3 11,18 _ 1 3
Total 26 11 12 2 13 119 3G 17 108

-\]
O A

% 15.85% | 6.7 | .l : 0,50 | 7.9% | v2.5% 23.78% | 10.37% [65.85%%




¢z (D

Date: 23.9.1991.

ACTIVITY SAMPLING DATAE SHEET

TRANKSPORTATION & WAS

TE CARTOOK DISPOSAL OF PLANT
SNOwW (IN TUBE}, SNCw (IN BOTTLE) AND POWDER

APPENDIX - E
Page 9 of 19

Date:24.9.1991. Date:25,9,1991,
W Nw A W N A W Nw A
09.32 - - L 11,00 2 - 2 10,10 2 2 -
05,35 - - 11.02 2 - 2 10.13 - - L
0g.3¢ 3 - 1 11,06 z - 2 10.16 - - b
0.4z - - L 11.0¢ - - L 10.1G - - L
09,45 - - L 11,12 - L - 10.22 2 2 -
| 0S.48 - - b 11.15 - - 4 10.25 - - b
I 0%.51 - - L 11,16 - - L 10.28 - - L
tooo.5s 3 - 1 11.2% 3 - T 10,37 2 - 2
L_p9.58 - - b 11.2k - - 4 10434 - - L
10,02 - - L 11,27 - - 4 10.37 - - b
10,03 - - L 11430 3 - 1 1C. 40 - - - L
1C.08 - - L 11.33 - - L 10,43 2 - 2
10,12 2 - 2 11.36 - - L 10, 4€ - - L
10.13 - - L 11.39 - 2 - 2 10,15 - - b
10,18 - - b 11,42 - L - 10,52 2 - 2
10.21 2 - 2 11,45 - L - 1C.55 3 - 1
10,24 - - b 11,48 2 - z 10,58 - - I
10.27 - - b 11,51 - - " 11.00 - - L ‘
10,30 2 - 2 11,54 - - L 11.03 - - L
10,33 - - 4L 1,57 - - L 11.06 3 - 1
10,36 - - L 12.C0 3 - - 1 11.0% 3 - 1
20 L0 2 - 2 12,03 2 - z a2 3 - 1
Total 14 - 74 Total 21 2 L3 Total 22 L 62
G. Total 57 28 {179
[-4 P ot g 14 Ar Lt L= G



Wl

W: Present & Working .
: Present & not Working i.e.idle
A: Not present at work statiom.

ACTIVITY SAMPLIRG DATA SHEET-4
P1/P2,PLANT BLUE BAR SOAP.

DATE:

06s 841991+

- . - o,

APPENDIX - E
Page 10 of 19

Contd. Sheet- é.

CRUTCEER,FEED |FEEDING/ FILLING BOXES/ | PACKAGING MAKING & DELEST

IROUNDTANK, CUTTER. |IOADING DEYER PUNLOADING DRYER VERY OF EMPTY REMARGS

(Tech.Staff) () (9) CARTOONS(2)

- w W | A W W | A W | NwW A NW| A | W FW | &

100{1 |- |3 |1 |- {11 |- 8 10 811 | -~ |4

1103 | 1 - 3 1 - 1 2 |-, 7 - 301 711 - 1

11051 1 - 3 1 | - 1 2 |=-"1 7 1 1 8 | 1 - 1

dgm08l1. 1= 13 [ 4 - 144 1 ]- 18] ats]a |- |1 l

4194111 1 - 3z 14 |- 1 4 ]- 1 81 4 2 711 - | ,l

msi2 1~ 12 i1 |- b bl 8 fal 2] 7]~ 1n L
11181 - (- 14 [ |- (4 tai= 18| 1]a]81 [~ [1 —
M129i2 |- |2 |1 |- 11 |1 |~ | 8 1 1] 8] 1 - | i
11251 1 - 13 t4 - i34 ' e i- 19 ] 1] a1 811 1- a4 P
1130 =~ -1 i 3 1 i - 1 11 ‘- 08 1 - i 911 - 1 :
M133: - "1 {3 ;1 L= "1 14 e o8 | 1 i 9 i1 - P
137 - 11 13 11 - 424 ;7 |1t -19]1 - 14
11810 - 1 i3 t1 1~ .42 1= 1 7]t | 91 i- ¢+ P
lqesi - P4 13 T A ] - P4 f4 - 8 | 1 9 i1 i~ 11 .
11481 = 11 i3 .1 - o1 2 |- 2 | 1 911 11 | ;
132l - P o T4 P4 i- 4 2 - 7 ] 1] g l1 1 - 11 |
1188t - i - g |14 | _ 1 1 2l i 7 1 9|1 | - 11 | i
12004+ ' Iz bg -4 1 2 10- 7 4 9 i1 i~ |4 ’ ? ;
2o} = 1 - {1 4 i 4] 2 1. 7 |a 9i1 ! - a4 TEE
12091 - 1 | 3 1 - 1 2 |- 7 1 9 | - - {2 | ‘
1242§ = i - | & 1 - 1 2 1- -1 9 1 | 9 | - - 12 ] i l
12151 14 | - 3 1 - 1 2 1- | 7 1 | g | - - 12 i
Imomat 1217 | 69 22 ] - 1 22| 351 = 65 | 24 [ 1861 9 | - | 25 !

NB: WASTE COLLECTICF INCLUDED IN P4 STUDY SHEET.



"APPENDIX - B ~
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REMARKS

24

VERY OF EMPTY

CARTOONS (2)

MAEING & DEVE-

SATLING BATA SEEEL- 2

(10)

Contd, Sheet-3,

___1171111111114111%.
u

S~ | |o|jonjov|o (i[O ovi oy o oy o] o8| oo
o

S N S N (NN R U U N ||

Ky

A A el Rl N N N N A A F A

PACEAGING

24 PLANT

IVITY

P

7

AC

P1

22

FILLIKG BOZES

LOADIRG DRYER |FROM DHEYER

DATE: k-O'?l 8 . 199 Te.

(9

(2)

FEEDIRG/

| 164

1.

33

22

22| =

|

TCEER

'CHU
ROUND &

1

FEED TANE(Tech.

Pregent & not working i.e.idle
A:Not present in plant & not working.

-
-

W:Present & working

noso | 2
n055
1100 |

}
i
l
l
F
|
i
f
|
|
|
|
i
I

67

{ -

7

Auull I I I IO ol VI I Bl I I Sl Il AN ol VN Y I A I Y O O IO N I
Q| |- |O OO Q,D_:JA% < M O;mﬂ.b o~ ©
[N B ull A ull Rl IAVRNATR TN RV EIaY BiaV £ =+ wnj Y O
I A Al A Sl B S ul Bl Rl Bl 25wl B el . el . % O et B el B o AR
Sl VR ol vl 8 wu L o . L w0 O 6 ol . e S et v O ot O, el O el O

125

14

MOTAL
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"

W : Present & Working ACTIVITY SAMPLING DATA SHEET-3 $§?§N2§X ; E
KW: Present & not working P1/P2,PLART ,BLUE BAR SOAP. g °© 9
A : Not present in Plant & not working. . '

' DATE: 8.8 ,1991,

oy

ROUNA?%%%T%?E%(Tgch;;gfg%gg/nﬂrfﬂ %ﬁg@%%ggg;g?;; oS ?%%%iggzz§§%§- REMARES %

-l wisd |la 1w |owla | wilow [ &l wviww [a [w |mwl 4 ;
080 | - | 4 3 11 | = |4 2 |- 71 1] - |9 - | - > %
hoas| - | 1 3 | 1 - 1 2 |- |7 1] - 9 - | - 2 | ;
4046i—|1 T |4 | = 1414 11 1= 18] 1 - 19 R > |
089 -« i1 13 L1 1= 11 1. 1= | 8 4 | - 19 - — | > |
055 - 4 13 14 1< 14 14 1= 1811 - 19 - |- 2 |
Mose . = 1 |3 11 1= 11 Lale {81 1l- 19 14 ]- 11 ] |
m02f 2 - 12 i1 - 11 11 i g tal- |9 | T : | ?
11061 1= 13 14 1= 11 12 1= 1+ 7§ 1]- 19 11 ]- 1 |
M1 1 - |3 1 | = i1 2 - 71 1i- '8 t4 | = 1 @
115 4 = 13 i1 i~ ‘1 -9 -« i 81 4« 19 14 | = 4 ;
1118, 1 - |3 .1-i=- 4 4 =~ '8 2i- 18 1 |- 1. |
1122 1 - 13 11 1= 11 j2-4= ;7110 19 i1 (- o1
425§ = . = l & i1 | = i1 | 2t 1t 7 11 - 19 1 | - & 1 E |
4281 2 = L2 i1 = 14 {2 ‘- 9 1.1 18 1 | - @ 10 = :
248 4 - 13 14 - 4 12 - 7 11 18 14 - i 1
135] - - a4 14 f- ra 2 t- - e |
130! - 1 - Ja 14 l- ta 14 i- 8 | 112 17 |1 1 = 1 1 j | |
qausi 4t - |3 P4 to 14 2 to 7 L ai2 17 12 |- -1 i '
aaagl - - la 14 1o a2 i- 7 b2l 7 a2 1 |
189, -1 | 3 11 |- 11 12 i- 1 71111 |8 |2 |= |- |
1154 31 - |1 11 - - -1 3 7 i 2 N - i i
aqs0f 20 - | 2 |1 - 17 - 1- 1239 1 | 8 2 - = i !
momey 16 | 7 65 | 22 | = | @ [23.[2. 163 |23 | 13 {184 | 21} - | 23 1
G.Tot.22 | 2112011 66 | - | 66199 |3 iug2 66 | 28 555 | a0 | = | 72|

% | 18%| 8% |76% | 0% - | 50%|16. 6’7%' | 10% 5.9% |84.1%845.45% ~ p4.55%

| 0. 7/?2.8 j
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DURNAGE

TRAFE &
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CARTOON FRE-

Sughe

DATE: 1448 1991

TAPING

FULLING

WRAFPING

ACTIVITY SAMPLING DATA SHEET=2

'PLANT P3: TOILET SOAP FRODUCTIOR

RECEIVING &

STAMPING

H

P
2
>
2
1
3
2

CRUCHER, FEED

mvE | TANK, CUTTING

el

TOILET

1041
1111
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1136
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APPENDIX - E
DUNNAGE (4)

TRARK &

IONR

Q

SUPFLY

CA
— - -

o= -

—

DATE: 15« 8 + 1991

TLPING

T
| 18% |

22
20%

t

12 |

| oo

FULLING

WRAFFING

31
16%

6k
218
26% |

ACTIVITY SAMPLING DATA SHEET3
TOILET SOAP FRODUCTION PLANT.
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|
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LINE DATE: 24 « 8 1991,

T P4,570 WASHIRG SCAP PRODICTICK

ACTIVITY SAMPLING DATA SHEET-1
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“W: Present & Working )
Rw: Present but Not Working

A: Not Present at Work Station
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W; Present & Working . ACTIVITY SAMPLING DATA SEEET-2 .
N :Present but not Working FLANT :P4; 570 WASEING SOAP PRODUCTION LINE. DATE:.25» 84191+

4: Not Present at Work Statiom.

CAUTCEER & FEED FEEDING & BECEIVING /UN- STAMPLING M/C[FELLING BOIES/WIRS RATLING, WASTS COLLEC-
ROUNUTANE TV.CUTTER| LOADING IOADING FROM | A™TENDENT UNLOADING FROMIYING BOXES,P4~TION & CLEAK- REMLRES
(Tech.Staff)(#) DEYER (4) DRYER STAMP(4) fPech.Staff)(2)| DRYER (B) CEING ZPC.(14) | ING.

- | w FW | & | W BW | & | W NW| A |W |(§W A | W |FW A | W NW| & iw FW | A |
1058 | - 1 3 | - 2 |2 | -1 21- 1 1 12 |- 6 | - | = 44 | 1 - | = !
1102 - EN 2 2 1 -] 2 |- 101 ]2 |- 6 | - | 131 -4 -

1105 - |- & i1 | - |2 t2i=-42]-= 1 1 2 |- '8 @ 1| - 1% 1 A - = |
ol = 1< & a4 i- |2 2 -'!=2j1 [ - tai2i-" 161 =[15:1 1= 1= | L
A11aT 1 |4 T2 ta-i—=—tf2—i2 | -! 2 i1 - 74 1271 51120 =1 4371 [ =t = 1 , 1
1417 2 - 13 i1 1= 2 2 1 - 2i1!-i1!2-56{2@211051:-'-! ; ?
14201 1 - 3 i1 1 - 2 2 ! - 2 i1 - 14 214 st 23] 9 i - = |
25| - |- & 1 1- 12 2 - 2:= i1 i1 7 - 15 1 2 -] 2.4 - = | %
1128 | - - e 11, - 2 i 2 0 - 2 i1 - 1 3ol 4 2 2§ 0.1 - =

11321 1 1 = - 3 1 - 2 2 - 2 .1 - 1 T - 5 & - 10 4 - -

qam81 2 |- 2 1 = :2i2 = 2.1 - i 4 2-.5 5 - .9 1 - -

a2 2 - 2 1 - 2 2 - 277, - A 3 .- 1 5. 6 - 8 1 - i =

Ae7] A |- 3 ¢ 1 - E 2 - - 2 - 1 i1 3 - 5 3 =4 411 - i = |

11501 1 | - 3 01 - 2 2 - 2 - v i 3 14 ;4 B, - g8 -1 = | =

1156 1 | - 35 i A _ 2+ 2 _ 2 14 = i1 2 12 14 .6 =!8 1 §=- | = i

iq200l 4 1 - 2 1 ¢ - 2 L2 - 2 i1 - 1A 2 i4 15 :6: =, B i1 = ! - ;
11203! 1 - i3 b4 i~ 2 121 - 2 14 1 - 4 1 2 i2. {a i & | = 8 119 ! =.] - ?
1206 - A 13 i1 1 - 12 tl2:" - 2 1A - 4 % i- i 5i 6 i = K - | - ;
1209} 1 2 2 11 - t2 ]2 - 21 1= 11 «11i2 i 5 1 4 =i 10i1 i~ | = | é :
2428 1~ - i3 i1 -1 2f2,=-,2;1 - 1 3 :- [ 51 &t 2841 {=- |- | P
1295{ 1 | = 3 1} - 2 2 i - 2 |1 - |1 13- | 5| 4 21 811 - | = i !
12181 1 - z | 1t - 2 2 i - 2 |- 1 01 |3 9= | 5% & 21 8 11 - - i |
TOTAL| 17 86| 22| - 4o | b&| - | &4 45| 7 | 227 52|13 | 111 76| 13 1219 | 22 1 - - | ; !

Contd. Sheet-3
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ACTIVITY SAMPLING DATA SEEET :
DUNNAGE & TRANSPORTATION OF PLART P4,P2,P3,Pa,

APPENDIX - E .
Page 19 of 19 -

DATT:27.8.1991, . Date:28.8.1991 Date: 29.8.1991. :
DUNNAGE & T DUNNAGE & DURNEGE & ]
ROUND'TRA?E?ORTATIObROUNWTRAHS?E?TAIIONROUND TRAN?E?RTAIION REMARKS
- jW .| Nw A |- R R W W[ & | |
) pouz - - 4 1100 2 | = 2 1118] 2 2 - | |
oss | - | - 4 11103] 2 |- |2 |1129 - | - | & |
050 | 3 | - 1 |1108] 2.4 - 2 |1128] - - a i |
hosu | - [~ 1 4 1109l - {1 - (4 laq28l - | - [ & T T i !
hos7 | - | - 8 l1112] T |« Jaaza) 2 | 2 1 - 1 7] | '
haoo |- |- 4 l1915] - ta | - laazs] - | < | 4 | | i |
03]~ - | 4|18l -4 |- |18 - | - | & l i |
1106 |3 1 - | 1 fm2a} 30 - 11 w2 | -] 2 | ; i l
109 | = 1 - F o4 ja124| - j - P4 tqqe3] - | = g4 | | i i i P
1112 1= i- f s 1129] - ta 1 - |qqas] - - i 4 | | ; | 3 5 i
M1t~ P U ow Ja1zo] 3 1. T4 laqusl - T O T o 1 ! P i ?
18- 1= | 4133l - 1< {2 laasalb 2z | -1 2 1 | R | i
Ma2al2 1. 1 2 lhass| - 1< | & fqaqssi = | - F g | | | i : 5 ! i
n12e - - | o4 ls9f 2t~ f2 lse00l - | - T« | 17 7T v 1T
1127 | =t~ 1 & l1a2] - la | - Ja203] 2 - i o2 i | ! | | i | i
n130 12 - 1 2 Jaas] - Ta Lo lazoel 3 | - [ 4 | | | | | | | ;
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136 1~ = 1 & j1151) - 1= | & dqz421 = § = | a | | i I | ! !
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1148 12 (- | 2 fazzo| 2 1~ 12 jazesiz | . 04 | . i | i | i
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ACTIVITY SAMPLING DAT: SHEZET - I
. FILLING MACHINZ OF SNUW (TUBE) SECTION

Date;

APPENDIX - F
Page 1 of 3

June 18, 199

1.

ROUKD

Mr. Nur islam, Cperator

Mr. Shafi Ullah, Gperator

Nw

NV

| 0. 30

]
~Nl =

0€.40

G&.5C

00,00

0.8

N B N T A

i 00,20

08.20

| OS.40

09.3C

10,00

10,10

1C.20

SIS

I

10-30

10.40

10,350

11,00

11.10

N L N |

11.20

11.30

NSNS

11,50

11.50

12.00

12410

12,20

B N N AN N Y N |

i Total

el N

-3
N
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APPENDIX - F
Page 2 of 3

ACTIVITY SAMPLING DiT4 SEEET - II
FILLING MACHINE OF SNOW {TUBE) SECTION

~

Date: June 19, 1091,

Mr, Nur Mohammad,_Operator _ Mr. Sabu Miah, Operator
+ ROUND. A Remarks
i ' W Nw A W NW A :
03.20 / - - . - ' / -
0$.30 /- - - - /. -
Y VA : - 7 -
0S.5C / - - - / -
12,00 / - - - / -
15,10 / - - - / -
16.2C / - - - - /
10,30 -/ - - - - /
10,40 o/ - - - - /
1C. 50 / - - - - /
11.00 / - - - - /
11,10 / - - - - /
11.2C / - - - - /
11,30 - - / - - /
11,50 / - - - - /
11,50 / - - / - -
12,00 / - - - / -
12,10 / - - - - /
12,20 / - - - - /
12430 -/ - - - - /
12.40 / - - - - /
12.50 / i - - - - -/
13,00 / - - - - /
Total 2e - ! 1 ] 7 15\
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FILLING MACHINE OF SNOW (TUBE) SZCTION

APPENDIX - F
Page 3 of 3

Pate: June 20, 1991.

.Mr. Shafiullahn, Cperator Mr. Minto Miah, Operator
! ROUND = - T A v - a Remarks
10.40 / - - - - /
10.50 / - - - - /
11.00 / - - ~ / -
[ 11,10 / - - - / -
11,20 a - - - -
11,30 / - - - / -
11,40 / - - / - -
11.50 / - - - / -
12,00 / - - - - /
12.10 / - - - -
12.20 / - - - _ .
| 12.30 / - - - - /
i 12.40 / - - - - /
12,50 -/ - - - - /
13.00 / - - - - /
13.10 / - - - - /
12.20° / - - - /
Total 17 - - 1 > 11
G. Totzl - 58 5 - 5 20 35
% 90, 6% 7.8% .56 7.8% 21.25% 60.94%
Total number of, observation = bh



APPENDIX-G
Page 1 of 12

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 (siﬁgle 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. Examiﬁed the detailed breakdown of the
6peration to ensure that the most effective method and motions

were used.

In different oberation stages/work stations line balancing method
were followed in determination of manpower requirement which is

reasonable with output rate.

Let us take production of planf Snow (in tube) fTor example.
Output rate of different operation stages or work station of this

plént is given below:

S1.No.  Operation stage/

- work station : ' Output Time .
1. Filling and Belt cleaning 46. pcs. | 1 Min.
2. Insérting tube : 38 pcs 1 SMSx
3. - Packet ready and stamping : 24 pcs 1 SMS
4. Packéf closing and arranging 23 pes 1 SMsS
5. . Making 1 dozen Packet 1 Cartoon 0.505

S (72 pcs)

6. ' . Final Packing : -1 Cartoon  0.746 SMS
7. Tube forming, Cartoon ' 40 pcs 1 SMS

preparation, etc.

* SMS = Standard Minutes
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APPENDIX-G

Page 2 of 12
According to above discussed operation the rdti& of manpower of
these two work stations i.e. Snow (in tube) filling and imnserting

tube is determined uniformly with their production rate.

Snow (in tube) filling : Inserting fube
. 46 ' 46
T as ' 38
= 1 1.21
= 1 1.25

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 insérting tube worker

excluding relaxation allowances).

Similarly the fﬂte 6f 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 sgpply,'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



APPENDIX-G
Page 3 of 12

1. Filling and Belt cleaning

2. Inserting tube

3. Packet ready and stamping

4., Packet‘closing and
arranging

5. Making 1 dozen packet

6. Fingl Packing

7. Tube forming, cartoon

preparation, etc.

38 pcs
24 pcs

23 pes

cartoon
cartoon

40 pcs

Standard Manpower
time

0.

0'

1

min

SMS
SMS

SMS

505

746

SMS

-Balance

1 Technical
operator

2 workers
2 workers

2 workers

SMS 1 worker
SMS 1 worker

1 worker

In the same way requirement of manpower for production of snow

(in‘bottle) and Powder plant could be determined which are given

as follows:

139
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APPENDIX - G
Page 4 of 12

CALCULATION OF MANPOWER REQUIREMENT ON THE BASIS
OF TIME STUDY THROUGH PRODUCTION LINE BALANCING

Production line : Snow.( in tube )
Output rate : : 19,682 Pcs/shift.

(Output rate is calculated considering 5% average down time for
Electrical and Mechanical failure and 7% Hrs. working time per
shift). | | ‘

Sl.

A = )
e e o
e = e o

N 1
No Operation Output *Standard time ! Manpower Balance
- L]
1. Filling and Belt 46 Pcs. 4 Min. 1 Tech.
cleaning : Operator
2. Inserting tube | %8 Pcs. _ 1 8MS 2 Workers
3, Packet'ready ‘and 24 Pcs. . "1 -8MS 2 Workers _
stamping = - .
4. TPacket closing and 2% Pcs. 1 8MS 2 Workers .
arranging ' ' ‘
5. Mzaking 1 doz. Packet 1 Cartoon 0.505 SMS 1 Worker
' (72 Pcs.) _
6. Final Packing 1 Cartoon 0.746 SMS 1 Worker
( 72 Pcs.) _
7. Tube forming, Cartoon 40 Pcs. 1 SMS 1 Worker

preparation, etc.

ﬂwp 140



o - APPENDIX - G
| , . Page 5 of 12

CALCULATION OF MANPOWER REQUIREMENT ON THE BASIS
- OF TIME STUDY THROUGH PRODUCTION LINE BALANCING

Production Line ¢ Snow ( in bottle )
Output Rate : 16,674 Pcs. per shift,

( Output rate is calculated considering 5% average down time for
Electrical and Mechanical failure and 7% Hrs. working time per shift)

S51.No.

-
- -
-

¥
Operation Output ! Standard time ! Manpower
1

Balance
1. . Filling 44 Pcs, 1 Min. 1 Tech.,
’ ’ Operator
2., .Cap Placing - 2% Pcs. 1 SMS 2 Workers,
e Hopper and cieaning 38 Pcs. 1 SMS 1 Worker
bottle : . ,
4,  Packet open and 24 Pcs. 1 SMS ‘2 Workees.
S stamping : :
5. Cap putting on 21 Pcs, 1 8MS . 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 Worker.
making . '
9. Making one doz. -1 Packet 0.62% SMS 1 Worker.
Packet (12 Pcs.) .
10, Final Packing - . 1 Cartoon 1,712 SMS 2 Workers.
(72 Pcs.) '
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CALCULATION OF MANPOWER REQUIREMENT ON THE BASIS

OF TIME STUDY THROUGH PRODUCTION LINE BALANCING

Production Line o Powder

Qutput Rate

LY}

19,170 Pcs. Per shift.

( Output rate is calculated bbnsidgring 5% average down time for

Electrical and Mechanical failure and 7% Hrs. working time per

'shift).
] 1 1 ' L)
' i ' ' ; 1 Manpower
Sl.No.= Operétlon | ; Output : Standa?d tlme: Balgnce.
1. Filling(single and .
double container 29 Pcs. 1 min. 1 Tech.Operator
filling Machine) , 48 Pcs=, 1 min. 1 Tech.Operator
2. Weighing and
Inspection %6 Pcs. 1 SMS 1 WOrker.r
2.  Cap Sealing 31 Pcs., 1 SMS 1 Worker.
4, Cleaning container 3% 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 e Cartooh Covering, 1 Gartoon 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.

W2
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DETERMINATION OF HANPOHER\BY TIME STUDY
OF SQAP PROCESSING PLANT

To determine the manpower requirement by time study, output raté
of Py/Py, Pg & Py lines were fixed. In different operation
stage/work station line belancing method was followed in
determination of manpower pequirement which is reasonable with

output rate,
Let us take P4 line for example.

Qutput rate of different opergtibn stage or wo}k station of this

line is given below:

Sl1.No. Operation State/

Work Station ' " Qutput Time

1. & - T.V., Cutter : . 250_pcs 1 min.

2. | Feeding to Dry : 200 pcs . 1 SMS
Chamber (Manual Operation)

3. . Receiving from Dry 125 pcs 1 SMS
Chamber ‘
(Manual Operation)

4, Stamping X - 200 pcs -1 min.

5. Soap filling 100 pcs 1 SMS

6. . 'Patty Supply : "1 Patty 0.625 SMS

) (180 pcs)
7. Nail fitting ' 1 Patty : . 0.625 SMS
8. Wire binding ' 1 Patty : 0.78 SMS
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. . .
According to above discussed operation, the ratio of manpower of
these two work station 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

= I 1.25 ;

or, we can say that feeding time of tﬂat,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 fof T.V. Cutter
operation is necessary then 2 worker for feeding to dry chamber
operation ié'required. (As the ratio of workér is 1;25, excessive
relaxation will be available for the feeder worker excluding
relaxation allowances). { |

Similarly the rate of manpower should be 2 worker, 1 technical
operator and 2 worker fespectively in receiving from drier,
stamping and soap filling work station. Besides 1 operﬁtor will
be required to 6perate patty supply, nail fittipg. wire binding

and other work station.

Requirement of manpower for P4 line could be determined as

follows:
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ﬁi' Operations Output Standerd Time Manpower

* Balance

1. T.V.Cutter 250 Ies. 1 min. - 1 Tech.Operator

2 e er 200 Tes. 1 8MS 2 Workers B
3. Recelving from 425 pes. 18M8 2 Vorkers

4, Stamping 200 Pes. 1 min. 1 Tech.Operator '
5. Soap Filling 100 Pcs. 1 8MS 2 Workers

6. Petty Smpply 1 Petty 0.625 SMS 4 Worker

2. Neil fitting 1 Petty 0.625 SMS 1 Vorker

8. Wire Binding 1 Petty 0.78 SHMS 1 Worker -

Requirenent of manpower for P1/P2 & P3 lines-could be

determined as follows :

~
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CAICULATION OF MANIT'OWER REQUIREMENT
ON THE BASIS OF TIME STUDY THROUGH
PRODUCTION LINE BALANCING.
Production Iine : P&
Output Rate : 85500 Pcs/Shift
(Output rate is calculated considering
5% average down time for Electrical &
Mech. failure and 7% hrs. working time per shift. )

[ 3

' ‘ Qutput S5tandard Manpower

‘Operations r time N balance
T.V.Cutter 250 Pcs. 1 min. 1 Tech.Operator
Feeding to. ' : ‘
Dry Chauber 200 Fcs. 1 SMS . 2 - !
Receiving 125 Pes. 18M3 2
Stamping . 200 Pes. 1 min. S Tedh.Operator
ﬁ%ﬂﬁins 100 Pes. 18M5 . 2
Petty ' . !

— 1 Petty 0.625 SMS 1

Supply (180 Pcs)
Nail ' :

ALl 1 Petty .
Wire - .

ire 1 Petty 0.78 SMS 1
Binding (180 Pcs)

¢ Obgerved Time x Obsperved Rating Relaxation
Standard Time= AFandatd Ratlng + % Relaxatio

~

In calculating the standard time, in this study the Standard
Rating is congidered to be 100 whichlmeans,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 actlivity sampllng
regults were considered and the workers are supposed to work
at a steady rate and unhurried performance with time not being
intentionally wasted.

(SMS = Standard Minutes)
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CALCULATION OF MANPOWER REQUIREMENT

ON THE BABIS OF TIME STUDY THROUGH
PRODUCTION LINE BALANCING.

Production Line : P3

Output Rate : 42950 Pes/Shift

(Output rate is calculated considering

% average down time for Electrical & Mech.
failure and 7% hrs.working time per shift.)

!

" Packing)

149

Operation Output Standard " Manpower
" time balance
T.V.Cutter 125 Pes. 1 min. 1 Tech.Operator
Autofeed to | | | I
drier ~do~ —do- :
Lining Soap :
" before 80 Pcs. 1 8M3 - 2
Stamping : _
/

Stamping 100 Pcs. 1 min. 1 Tech.Operator
Lining Soap ,

over the 80 Pcs. 1 8MS 1., B
Conveyer 0
Arranging g
'Soap before 80 Pcs. 1 8Ms - 1 ]
Wrapping ' ‘
Wrapping
Operation 100 Pes. 1 min, 1 Tech.Operatorl 1
Gartbon . ' f
filling 1 Cartoon Q.75 SMS 1 Woker
Taping 1 Cartoon 0.625 SMS 1 Worker

7 |

%artoon Supply , |

making & : :
Polythene 1 Cartoon 1.50 5MS 2 Workers :



i
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APPENDIX, ~ Gi

Page 12 of

CAICULATION OF MANPOWER REQUIREMENT
ON THE. BASIS OF TIME STUDY THROUGH
PRODUCTION LINE BALANCING, '

Prdduction Line : P1/P2

OQuput Rate :42750 Pcs/Shift

(Output rate is calculated considering
5% average down time for Electrical & Mech.
failure and 7% hrs.working time per shift.)

Output Standard Manpower
Operation ' timea balgnce
T.V. Cutter 100 Pcs., 1 min. 1 Tach.Operator
FPeeding to 0
drier | 8  Pes. 1 8M8 2 Worker
Receiving from o '
drier & Cartoon 57 Pcs., 1 M8, 2 Worker
filling.

.!JII
Cartoon Supply
(making &
Polythene 1 Cartoon 1.50 SMS E.Horker
filling) C
Taping 1 Cartoon 0.625 8MS - 1 Worker

e

For Petty extra 2 Worker will be required for nail
fi1y:ing and wire binding. ' '

;
12‘;

-
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SNOW  ( IN TUBE )
CALCULATION OF WXPECTED OULPUT (SINGLE LINE) .
STANDARD NO. OF EXPECTED OUTPUT ooinvin A RKE
WORK STATION _ an . EMARKS
TIME. e FOR FULL 8 FILLING AND
WORKERS SEALING MACHINE
MINUTE ATTOCATED HOURS OPERATION h
(GROSS) 1 CAPACITY.
‘ = (GROSS)
PUTTING THE TUBE - LOhh 2 151
“INSIDE THE PACKET.
.
COVER ANOTHER SIDE :
062 z
AND PLACTHG . 6 7 161
PACKET MAKING READY
. AND COVER ONE SIDE. 055 ? 122
I S
PLACING TUBES (12) 124 154
ON THE WRAPPING PAPER. 381 2 158
WRAPPING AND PUTTIHG
' STICKERS FLACING - =0, 505 .
A SI1DE, '
PLACING CARTOON AND
PUTTING 6 DOZ, INTO . )
CARTOON, 413
_'.
COV ERING . 236 1 159
+
TAPETNG JMG . )
PLACING Tilii CARTUON ¥
AT FOS1TION. 113
= 1,508
o
.

149



APPENDIX - H
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SHOW ( TN BOUTLE)
CALCULATION OF EXPRUTED OUTPUT: (SINGLE LINE)
o STRNDARD NOZ. OF WORKGR} BxbECTED OUT- | OBSERVED
ORK  STATION. TTHE., pUT FOR ¥ULL | FILLING REMARKS
MIKUTE ALTOCA'PLD . L L =
' 8 HOURS OPERA-] MACHIHE
TION. (GROSS) CAPACT'LY
AKE 12 PACKETS AND
LACTNG w294 N
: +
AKING ONE [OZ.PRCKET 3 120 .
RAPPING ARD TAFPING 623 \ -
=0.,917 ' .
Observed
: ‘ _ two Cap
ACKING OF & DOZ. k2 + Jhhoy i - [ fitting,
ARTOON AND PLACING 1 140 machine
‘ ' : 2293 + 6934 ! capacity
o 154 - 167
=1,712 = .
.1 12 71:. ‘ Gross.
EVELLING .218 8 - 122
INGLLE PACKILT ' 8 121
AKING . »217 -
EVELLING TOP AND
LACING TOP COVLR. 0.15 5 115

44 150

e

o
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Page 3 of 4
P O 8 D E R _ ;ﬁ
. CALCULATION OF EXPECTEHD OUTPUT (DOUBLE FILLIHG).
g™
STANDARD NO. OF WORKERS| , OBSERVED )
2l )II lll‘ l'|-
WORK  STATION. TIME . LLOCATED f;ﬁflf“%;“}ggll . |F11LING MACHTNK
MINUTE s =" |CAPACITY. REMARK:
8 HOURS OPERA- (GROSS)
TION (GROSS)
CAP SFALING LOhh 2 151
THEIGHI NG LO5h - 2 126
CLEANTHIG Ol 2 151 160/96 !
PACKING %.099 2 150
CONTAINER
STAMPING. ~026 o0 128
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CALCULﬂTIUH OF thiCTLU outeuT POR FULL

Some examples of cirleculation are-given below - 1-

H) For Snow (in tube) production process , the work station
of '"Putting the tube inside the packet' the expected output

foyr full 8 hours oper:tion is

-'-._._.—__...———_.___...—.———__._..-.——————.——--——_—.—.—.-——————.-._.——-..._._..-.__—

Stundured time ( minute )

1 « 60 x 8 x 2 . -
=~ 5707 ":“W"f """"" mm s Gross

]

151 Gross .

~

ii) For Snow ( in hottle )} Production process, calculution

of ' Single packet malking ' 1s

1x60x8x8

0,217 X 144

= 121 Gross ' : '; -

111 o p Powder production process , calculation of

t final packing ' is

3.099 X 144

_154. Gross

1

And so on

152



APPENDIX -I

. _ Page 1 of 3
SNOW (IN 'fUBE) - FILLIHG & PACKING PART
‘STANDARD FIME CALCULATION,
BASIC TIME. | RELAXATION | STANDARD | TOTAL RECOMMENDHE
DESCRIPTION : N STANDARD | CYCLE —
MINUTE ALtowances | (THE TIME. | TIME, REMARK:
I | minure ) MINUTE | MINUTE
lpurring THE TUBE KLY 28 Loht
INSIDE THE PACKET. -
COVER ANOTHER S1DE
AND PLACING . L0487 284 062 '
PACKET MAKE READY th6 289 .055
AND COVER ONE SIDE.
e e b s e e i e e — — o —— b — —————

PLACING TUBES (1L) .)967 2% L1k v

/
ON THE WRAPPTNG PAPLR . §
WRAPPING AND PUPIING ‘ j
STICKERS - PLACING .298 28 .381 -
A S1DE.
PLACING CARTOON AND | \

. o 2 L .
PUTTTNG 6 DO%. INIO =523 ~8$ A3 2.975 2.975
"HE CARTOONS. N P !
COVERI NG . 184 28% 226
TAPPING .583 28% L7246
PLACTNG ‘[l CARTOON 088 8% 113
AT POSITION,
COROGATED CARTUCN - o .
.2 2 .32
MAKE R¥ADY (ONE SIDE) 58 26% 325
HOLDING AND TAPPING 38 o6 476
( ONE SIDE') -
. 153 5.



1

i i kA

APPENDIX - I

Page 2 of

SNOW ( IN BOTTLE) - FTILLIMG AND BACKING PART

STRHDARD  TIME  CALCUTATION.

STANDARD TIME CALCULATTON,

5

— -:.....-.... ar & =8 s n et RN S p— T} ]} Pp— '\
DESCRIPTION: OF BESIC TIME . |[RELAKATION [T 0m e | oTaL RECOMMENDE
WORK STATIONS. MIFUTE ALTCYANCE, TTME STANDARD CYCLE REMARIL:

: . MINITE TIME. TIME. .
MINUTE
{1,EVII, TOP SIDE OF .115 Pl . 145
PLACTING TOP i :
| TEVELING T1E BOTTLE 173 26 1 .218
L
PACKET MAKING READY .29 9% 374
AND STAMPING. )
STNGLE PACKET MAKTNG o148 g A 217
TAKING 12 PACKETS 228 Jele i . 294
AND PLACING. .
MAKTNG OME DOZ. L83 294 623
WRAPPING AND TADPPING

- L,362 4,362
CARTOON MAKE
READY. .1 el S b2
PLACTNG 6 DOZ. INSIDE 343 2 L2
PHE CARTOON, ‘

COVER THL CARTOON L2275 29% .29%
TEPPING THE CARTOON 5375 292 .693
REMOVE TR CARITOON .11 29 LY
AND PLACING '
COROGATED CARTCON
MAKE READY. . 235 264 + 296 ,
( ONE STDE) N
[IOLDI NG . ARND TAPPTNG
OF CARTOON . .383 P 183
{ OWE; SIDE )

}
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( ONE SIDE)

Page 3 of 3
POWDER - FILLING AND PACKING FART,
SEAMDARD 'I1ME CALCULATTION.,
DESCRIETION OF EACH | BASIC TIME. | KELAXATION | STANDARD | TOTAL RLCOMMENDED
fadl 1F 1 L) 3 O“" . ;r" § - ;,. "]"i - .
WORK STA'TION. ) P— nLL;:thL PIME i;hEUARD CYCLE REMAL)
: MINUTE MINU}E TIME.
‘ ' MINUTE
" - .. .. - - 'l
WETGHING EAGH .
1 .
CONTAINER. Q45 26% -054 |
CONTAINER STAMPING 021 264, 026
CAP SHEALING +035 26% Okh
CLEANTNG BACH .
CON'PAINER, 035 26% Oy
CARTOON(E EOZ.) 4,061 L 061
PLACTRG .093 31% .122
PLACING 36 NOS.
INSIDE 9Nk CARTOON .72 3% 943
PLACING ANOTHER 36 ; L
82 1.
NOS. INSTDE THE SAME | 02 31% o7l
CARTOON,
COVERING 103 1% . 135
TAPPING .52 %1% .681
PLACING THE CARTOON o
A SIDE. « 11 21% . Thl
COROGATED CARTOON | _
MAKE READY ' 238 26% . 299
{ ONE SIDE) _
HOLDING AND TAPPING ] :
OF CARTOON, . 353 26% LLb5
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APPENDIX = J
gNOW (TN PUBEK) - FTILIING & PACKING: PART. Page 1 of 8 |
( OBSERVEL YIME) 7

( Scale;= 1 - 100 )

Standard Ratlng-‘ 100, g Date: 02, 7. 1991.

I § . .% ) TOTAL B&SIC
ORKER'S § OBSERVED 1 AvEracE © OBSERVEW prore g omimm oF  d
! { OB“ERVEDg RATING TIME § EACH WORK }

copE 1 rIME. ) = ] e } STATION. 1§
I MINUTE. 1} ‘TIME.(MI% I wMInOTE  § MINUTE

‘DESCRIPTION REMARKS

r

P — 8 — B = 8 =1

PUTTING THE TUBE | WORKER- .03
INSIDE THE - 819 .02
PACKET. 03
.03
;03
02
0%
.03

025 | 125, | o3kl .03k

COVER ANOTHER ° WORKER - .05

. : !
SIDE AND PLACING - 828 'gd
.05
.05
.05
L0h
.05

|
o WORKER Mol )
| 678 SO :
‘ ' '82 oh375 1125 .0547 .0h87

.ob62s | 100 .0h625

Ol
.Ob

+05
.0’# ' ’ _ “

g 005 B
WORKER .05

-176 Mol
.05
.05 LOU5 100 L0h5
LOh

PACKET MAKE READY | WORKER

AND COVER ONE - 719 .05
: W03 L0325 125 006
SIDE,

.03
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Date: 03-7-1991

‘ESCRIP’I‘ION

———

WORKER'S
CODE

OBSERVED
TIMk.
MINUTE

AVLERAGE
OBSLRVED
PIME,
MINUTE

OBSERVED
RATING

- BASIC

TIME.
MINUTE

TOTAL BASIY
TIME OF

TEACH WORK

STATION.
MINUTE

REMARK.

WORKERS
- 785

o4

03
.03
'-Oll
.03
03
.03
.03

03875

125

LOL8L

WORKER
-821

LOh
LOh
.03
Ol
|05
0%
L0l
LOh

.03875

160

02875

Ol26

SLACING TUBES (12)
3N THE WRAPPING
SAPER .

WORKER
-798

.06

W08

.06
.06
.10
.08
.10
08
.08
.08
.09
06

0775

L0967

.0967

WRAPPING & PUTTING
STICKERS, PLACING
A SIDE,

WORKER
- 278

.25
24
.28
.26
.25
" 25
22
20
22
« 20
o 2h
25

238

125

298

.298

PLACE CARTOOH
'AND PUTTING 6 DOZ.
INTO THE CARTOON.

WORKER
-326

.50
.50
L0
e}
.50

46

75

345
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Date: 04-7-1991.

- DESCRIPTION
i

WORKER
CODE

OBSERVED
TIME.
M1 RHUTE

AVERAGE

OBSERVED

TIME.
MINUTL

OBSERVED

RATING

BASIC
TIME .

MINUTE

TOTAL B.
OF EACH
WORK STA-

-1 TION.

MINUTE

REMATR!

VIORKER

- %0

« 0
35
30
25
0.
« 30

0.3

100

053

323

(COVERTNG

WORK XTI
-%26

25
o 0
207
o9
.20

.‘?5

.88

. 184

WORKER
- 50

22
15
20
15
15 .
« 20

160

TAPPING

WORKER
-3%26

« 70
.70
.65
I?O
.65

75

51

583

WORKER
- 20

<55
6D

55

.60
90

100

655

—_—

AT POSITION.

PLACTHG THE CARTOOR WORKER

=326

12

.08
.10
.12

.108

.081

.088

- 50

WORKER -

I1O

.08
.10
.08
.10

100

.095
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Page 4 of 8
.'1!:. . P
N OBSERVED | AVERAGE | OBSERVED | BASIC TOTAL PASIC
DESCRIPTION HORKER PIME . | OBSERVED , TIME. TIME OF -
CODE MINUTE PTHE. RATING winuTe  |EACH WORK REMA R
MT NUTE STATION.
—— ol 1. MINUTE ]
WORKER .25
JOROGATED CARTOON | 687 .
ry-
MAKE READY 20 _
V [ ] 8 1 o - L]
(ONE STDE) ”0 22 00 258 258
.26
.2h
HOLDING AND TAPPING | WORKER 4o
(ONE  SIDE) ~561 .35
/
.38 578 100 3578 378
Jh0
. 56
.38
I -
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SNOW ( IN BOTILE) - FILLING AND PACKE
PACKING PART.

OBSERVED TIME CAICULATION.

( SCALE ;~ 1 100)

STANDARD RATING - 100,

DATE:  09-7-1991.

DESCRIPYION

BASIC
TIME
MINUTE

WORKERS
CODE

OBSERVED -

TIMLE,
MINUTE

AVERAGE
OLSERVED
'TTME,
MINUTE

OBSERVLED REMARK

RATING

LEVELING 'IOP SIDE AND
|pLacTNG cap.

LEVELING Tils BOT'TLE

PACKET MAKE READY AND

STAMPING .

.08
© W10
«10
.09

——

WORKER -803

092 125 .15

ey
.15

" .16
.18

s —————— = g —

WORKER - 820

.173 100 275

—— m——— e -

WORKER -727

« 30
.28
2
.26

.29 100 .29

SINGLE PACKET MAKING

WORK ER ~561

.12
10
.10
.15

. 118 125

\

. 148

TAKING 12 PACKKTS AND
PLACING

L3

.20
.25
2
)y

4
» L

WONKER - 791

100 228

MAKTNG ONE DO7Z. PACKET
WRAPPING AND TAPPING.

R
50
« 20
h"

TWORKER ~ 791 |
f

100 L83

o

-

CARTOON MAKTNG
READY |

-

WORKER -~ 295 2
.10
10

12

100 .11

TNS1DE

PIACING 6 DOZ.
1 THE CARTOONS.

25
35
-32
35

MWORKER - 295

100 2343
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DESCRIPTION

WORKERS
CODE

OBSERVED
PIME.
MINUTE

AVERAGE
OBSERVED
TIME,
MINUTI

BASIC TIME
MINUTE

OBSERVED
RATING.

REMANK

COVER THl: CARTOON

WORKER - 295

.20
.22
.25
.24

2275

100 « 2275

TAPFING THE CARTOON

WORKER - 295

52
«55
<55
«53

5375

100 5375

REMOVE THE CARTOON
LND PLACTNG,

COROGATED CARTOON
MAKING READY
{ ONE SIDE)

WOREER - 295

WORKER -678

HOLDING AND TAPPING
OF CARTOON .
( ONE SIDE)

WORKER ~ 678

<10
-12
I1O
.12
.25
20

.

11

00 R

.235

1000 235

. 3825

100 283

161
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, ! I . i . Page 7 of 8
POWDER ( FITLING AND PACKING PART)

OBSERVEL  TIME  CALCULATION,
Scale = 1 - 100,
_Standard Rating=100.

: Date: 16-7-1991.

DESCRIPTION

z

WIETGHING  EACH
CONTAINER,

HORK BRS OBS RV kD AVERAGE | OBSLRVED
| orTMie, OB3ERVLED

MI§IUTE TIME.

 MINUTE

WORKER - S0 .03 o

' Lo .035 125 JOu3
.03
L0l

BASIC
TIML, REMARI

CODE RATING MINUTE

CONTAINER STAMPING

WORKER - 828 .02 » .
02 .02 1 125 .025
.02
.02

CAP SEALING

WORKER -~ 796 .Oh
.03
.03
L0l

035" 100 Q35

CLEANING EACH
CONTATHER.

WORK KR ~ 785 .03
1 ol 035 | 100 «035
LOh
.03

CARTOON (6 DOZ)
FLACING

.10
WORKF:R - 827 08
.10
.09

.093 100 ‘ ..093 '

N

FLACING 36 NOS.
INSIDE THE CARTOON,

WORKER =827 W7h
.70 L2 " 100 .72

72 .

l??

PLACTNG ANOTIHER
36 NOS. (INSIDE THE
| CARTOON)

YORKER =827 .84

- W80 82
.82
.32

100 82

COVERING

WORKER - 827 .10
W12
10
.09

» 103 100 » 103

TAPPING.

WORKER - 827 .51 :
.54 . .52 100 .52

853

PLACING THE CARTOON A2

A S5IDE,

| WORKLR -827 .10
12
.10

1 100 11
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Page 8 of 8.
, " WORKERS QBE ERVED AVERAGED | OBSERVED | BASIC
DESCRIPTION - CODE. TIME. OBSERVED | ooing _TIME REMARK!
MTRUTE TIME. a MINUTE
MIHUTE :
COROGATED CARBOON MAKE VORKER - 819 25 .
READY (ONL SIDE) o, L2575 100 1238
W22
el
HOLDING ANB TAPPING )
OF CARTOON WORKER ~ 819 o560 ] )
( ONE SIDE ) .zl -3523, 100 «335
.35
.36
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Page 1 of 3
OBSERVED ~
‘s MACHINE — CAPAGLTY. :
“SHOW ( IN TUBE) FILLING MACHINE.
! N q 3 4! "I N i} E (N .
g ('TIME) g uza?aﬁﬁEéLn g L;t“}&g.lbn g AVERAGE g CnpigiTy g REMARKS
§ Pcs. - ¢ Pes. ! § ot
10-51 46
10-52 6
10-53% Ly L5, 5 N
10-5h hé
11-01" hé o
11-02 Lo
11-03 b2 h%.0 " T
|22-7-91 11-0h Wy
11-31 hé -
11-32 40 \ ”
11-33 lihy 0.0 A
11-34 %0 'i ,
11=-h6 L6 A
1147 h6 i
11-48 h6 6.0 E
11-4h9 46 *
09-Ub h6
09-47 bl h5,5
09-h8 b6
23-7_91 09-49 L6
1 10-31 L2
" 10-32 46
10-33 by
1C- 3N LE 4l 5.
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OBSERYED MACHINE CAPACTITY.
SNOY ( IN BOTMLENIILING MACHINE, DATE: 24.7.1991.
¢ o f i ) 0 3 {
OBSERVED AVERAGE . -
; ST 5SIGNE
ROUND  y FILITNG PER g OBS ERVED g OVLE £L1 g DESIGRED g REMAREKS.
g MINUTE. p FILULING PER -y yipaci  § capacITy |
Q PCS. D MlN“jE.. D Q Q
" Pes, 3 A
08-41 Lo
. - N
08-h2 Ly i3
08-43 b2 0
08-44 Il : T
L2,6 = ‘
09-30 b5 W3 B
A
09-3%1 hz, . v
-3 g 43,75 .
09-32 43 - I -
, B L
09-33 bl A
. B
1‘ N
10-07 h2 E ;
! . 1
10-02 ho i :
10-03 ho ‘
“|1o-o4 4o
CAP FITTING MACHINE,
08-50 .25 N \
08-51 25 0 !
b, ' There are -
08-52 2,"' 2t ?5 U T W o]
= Machines,’
08-53 25 24,25 = i
25
: A
09-55 o 22 v
. A |
09-56 ok E 1
L
23,
09-57 25 e ’
i09‘58 ah - E

BT}
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Page 3% of 3
OBSERVED MACIHTNE CAPRCTTY
POWDER FILLTNG MACHINE DATE: 25.7.91
(5ingle container filling Machine.)
] - T AVERAGE § OVER ATL ¥ ]
D?.??:“.';zfnpm } oBSKRVED T AVERAGE §  DESIGNED D R EMARKS
ROUND D I-’.]'tvili'l‘E) PR PILLING ! PILLTHG PR 0 ! e
d ‘Pc‘_ ’ Y PER MTNUTE ) MTRUTE. §  CAPACTTY d
} o _?____Eg-s__‘:_ ,__‘..?- __Pes, }
09-51 28 N
03-52 . 30 28 28.5 = 0
09“53 28 0\
09-54 26 29 -
A
v -
10-33 %0 ?
10-3M 25 L
10-35 0 . 29. - ?
10-36" 28 L
E
(DOUBLE CONTAINER FILLING MACHINE)
( STNGLE OPERATOR) -
10-16 L8 N
0
10-17 he, S T
10-18 50 -
A
10-19 hi hp.38 " "y
| 7 = U8 2
. . L
wl l
10_ 12 17 A
: B
h2.75 £
10-44 W6 . .
1045 <0
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CALCULATION OF MINIMUM'
NUMBER OF OB3 ERVATIOD

e T R e L P D Y p—

The following universel formula is used to celculate the
minimum number of observotion .
4P ( 100 ~ P )

N 2 e e ( vValid for 95%
: Confidence limit)

‘Here , . | - ;
I = Humber of obssrvition
P = Occurance of =n event () = 90,6%
L = Accuracy limit

For this study L = = 7 % is consicdered.

4x90 6x9.4

HHence the minimum number of obscrvitior is 59

e



. EXISTING BASE PART MIXING TIME

OF COSMETIC PROCESSING PLANT

APPENDIX = M
Page 1 of 1

SECTION

- TUBE

o — ——rn} e o — — f— 4

e ek —— A U A S P Py —

PRODUCT

Snow {(intube)
Icoth Paste
Sheaving creame

Y — Y — W S ST T S A L VI T Rind Al T

SNOW( in Bottle)
Creem (Pommet)

o —— — N —— - S T T S — . S

MIXING TIME

(HOURS) .
3
3
8
5
4
'—-—‘—. __________
) 4

£,

. ——— L — S it e

Date: 27.7.199
REMARKS.

Cbservation
wag not done.

P —— i A S S - A A S b S
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TABLE -~ N (8) = EXAMPLE OF TABLES USED TO CALCULATE
* RELAXATION ALLOWANCES

EEr Y it L EE=so=EREEESE=E

1. POSTURE: ( - '

Consider whether the worker is sitting, standing, stopping
or in a cramped position and whether a load is handed easily or

awkwardly.
Points

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, showelling ballast to container 10
Constant bending, 1lifting, stretching or throwing 12
Coalmlnlng with pickaxes, lying in a low seam 16

2. VIBRATION:

Con51der the impact of the v1brat10n on the body, limbs or
hands and the addition to mental effort due to it, or to a serie
of Jars or shocks. '

Shovelling light materials 1
Power sewing-machine

'
Power press or guillotine if operative is E 2
holding the material : H
Cross-cut sawing :
Shovelling ballast H
Portable power drill opergted by-one hand E “
Pickaxing . 6
Power drill(two hands) 8
Road drill on concrete ’ 15
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In highly repetitive work, if a =zeries of very short elements
form & cycle which 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
(centiminutes) . Points

16-17 o
15
13-14
12
10-11
8-9

‘ 7
6

5
Less than 5

W o0 W FEw

Y
o

RESTRICTIVE CLOTHING:

Consider the weight of the protective clothing in relation
" to effort and movement. Consider also whether ventilation and
breathing are affected. -

Thin rubber(surgeon's) gloves ' - ' 1
_ Household rubber gloves
Rubber boots

Grinder's goggles

Face mask(e.g. for paint-spfaying)
Asbestos suit or tarpaulin coat 1
Restrictive protective clothing and respirator 20

2

v 3

Industrial rubber or leather gloves ' 5
8

5
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. Simple inspection

B. MENTAL-STRAINS

APPENDIX - N
Page 3 of 9

Consider what would happen if the operative relaxed his

attention, the responsibility carried, the need for exact

timing of movements, and the accuracy or precision required.

Routine simple assembly ,
1)

" Shovelling ballast :
Routine packing, labourer washing vehicles

Wheeling trolley down clear gangway
Feed press tool; hand clear of press

Topping up battery
Peinting walls

Asgembling small and simple batches, performed |
without much thinking 4

1
Sewing-machine work, automatically guided :

Assembling warehouse orders by trolley

- - -

Load/unload press tool, hand feed into machine

-

Spray-painting metalwork

Adding up figures : '
Inspecting detailed componentsi
Buffing and polishing

Guiding work by - hand and sewing machine

Packing assorted chocolates,memorising
pattern and selecting accordingly

Assembly work too complex to become sutomatic

b

Welding parts held in jig
Driving a motor bus in heavy traffic or fog
Marking out in detail with high accuracy

171
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MONOTINY :

Consider the degree of mental stimulation and if there is
companionship, competitive spirit, music, etc.

Points -
Two men on jbbbing work . 0
‘Cleaning own shoes for half an hour on one's own 3
Operative on repetitive work ' 5
Operative working alone on non-repetitive work |
Routine inspection 6
Adding similar columns of figures - 8

One operative working alone on highly repetive work 11

EYE STRAIN :

Consider the lighting conditions, glare,flicker,
illumination, colour and closeness of work and for how long
the strain is endured.

Normal factory work ' o i 0
Inspection of easily visible faults :
Sorting distinctively coloured articles by colouri 2
Factory work in poor lighting 5
Intermittent inspection for detailed faults !}

Grading appies - ' i &
Reading & newspaper in a motor car/bus ) 8
Arc-welding using mask ' 110
Continuous visual inapection, e.g. c¢loth from a loom !
Engraving using an eyeglass 14
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NOISE:

Considqr whether the noise affects concentration, is a
steady hum or a background noise, is regular or occurs
unexpectedly, is irritating or soothing.

Points
Work in a quiet office, no distracting noise }
'
Light assembly factory ' 0
. Work in a city office with continual 1
traffic noise outside
Light machine shop '
[ )
Office .or assembly shop where noise !} 2
is a distraction '
-Woodworking machine shop - 4
Operating steam hammer in forge S
Revetting in a shipyard : 9

Road drilling ' 10
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C. PHYSICAL OR MENTAL STRAINS RESULTING FROM THE
NATURE_OF THE WORKING CONDITIONS.

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.

v i T i o S S, S TS S P e S - - i ———

Bumidity Temperature

(Percent) UPtO 750p 76 to 90CF Over 90°F
76 - 85 1 -3 8 - 12 15 -« 26

Over 85 4L -6 - 12 - 17 20 ~ 36

VENTILATION :

Consider the quality and freshness of the air and its
circulation by air-conditioning or natural draught.

Offices " Y Points
Factoreis with "office-type" conditidnsi ' 0
Workshop with reasonable ventilation but 1
some draught :

Draughty workshops A ' : 3
Working in sewer 14

Se

FUMES : | ,-
Coneider the nature and concentration of the fumes:
whether toxic or injurious to health; irritating to eyes, nose,

throat or skin, disagreeable oder.

Lathe turning with coolants . 0
Emulsion paint, Gas cutting, Soldering with resin 1
Motor vehicle exhaust in small commercisl garage )
- Cellulose painting | 6
Moulder procuring metal and filling mould ' 10

174
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5.

"Unloading bags of cement

APPENDIX ~ N
Page 7 of 9

Consider the volume and nature of the dust.

Point

+

Office
Normal light assembly operations

o

Press shop

Grinding or buffing operation with good extraction 1

Saying wood ' 2
bnmptying ashes _ \ 4
Linishing weld o | 6
Running coke from hoppers into skips trucks 10
Unloaeding cement ' ' 11
Demolishing building 12
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 ,et¢.). Do not
allow both points and time. .

Office work
Normal assembly operations

o

Office duplicators

Dustman

Stripping internal combustion engine
Work under o0ld motor vehicle

N WVoE N

Coalminer . , ' .
Chimney-Sweep with brushesi 10
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6. « WET 3

Consider the cumulative effects of exposure to this condition
over a long period. '

Points
Normal factory operations 0
Outdoor workers e.g. postman 1
Working continuously in the damp - 2
Rubbing down walls with wet pumice block 4
Continuous handling of wet articles 5
- Laundry wash-house, wet work, steamj, 10

floor running with water, hands wet
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POINTS_CONVERSION TABLE Fage 9 of 9
TABEE- N(b)
PERCENTAGE RELAXATIQ@_Q;;QWANCE FOR_TOTAL POINTS ALLOCAQEQ
Points ! O 1 2 3 4 5 6 7 8 9
L
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 1% 13 14 14 14 14 - 15 15
20 15 16 16 16 17 17 17 18 18 18
40 . 19 19 20 20 21 21 22 22 23 2%
50 - 24 24 25 - 26 26 27 27 28 28 29
60 30 30 31 32 22 33 24 24 35 36
70 37 37 28 9 40 40 41 42 - 4z 4y
80 45 46 47 48 48 49 50 51 52 53
90 54 55 56 57 . 58 59 60 61 62 63
100 ol 65 66 68 69 20 71 72 73 74
110 75 77 78 79 - 80 82 83 a4 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 . 122 123 125 126 128 120
Example: If the total number of points allocated for the various strains is 37:

(i) In the left-hand column of table

s ind the line
(if) On this line, move across the table to the right, to column 7;
- (1i1) Read off the relaxation allowance for 37 points, which is 18 percent.

for 30;
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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)

[MONTH PRESENTEEISM EggCEgg%ggEgisﬁEAVE AVERAGE % REMARKS
July'89 . 87- 43,14 Eid-u1¥A2hdf
August '89 136 11,17
September'89 134 12 41
October'89 133 13.07
November'89 131 14,328 16.99 ’

| December'89 132 13.73
January '90 128 16. 34
February'90 132 1%3.73% -

March'S90 134 12.42
April'g0 114 25.49 Eid-ul-Fitre
Mey ' 90 136 BEEE
June'90 - 127 . 16.99
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CALCULATION CF LEAVE & ABSENTEEISM RATE FOR SOAP PROCESSING

i S i Al e i S0k e e i S o S N e WY o S L T e e e i o e e i el e e e B ey Pl S . T e e b

TOTAL MANPOWER = 276 (Excluding Supervisor & Foreman)

‘543;13"""“:"'"13;;;;;2;;{;;"!"'"'_Eﬁﬁﬁﬁaﬁf};ﬁi;;;TEQEQ;ZEZEZZQE;;;“;E;;;In;;"’
____________ TSN PR AR .o 3-8 SO OO MASO
July 164 40,579 - | Eig-u1-
Azha
huigust ' 215 | . 22. 102
September 219 ' 20.652
October 2h2 ‘ 12.319
Novémber 239 ‘ 13.406
December 223  19.20%, 19,830
Jamuary , 225 18,478
FebrPary 2% 13 406
March 230 : 16,666
April 199 | 27.898 Eid-U1-
' : Fitre
May 219 20,652
June 2k 12.681
b o o e it iy e e e b e i i e s e Lt o . s o S e e ] 0 gy L gt e [ R —
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APPENDIX -~ P

Page 1 of 1
TABLE - P VATLY ATTENDENCE_STATEMENT OF WORKERS _
Date: 22.8.91.
------------ i - SHIFT T ] N N :':1,0 tal ﬁ}e;:;:."r AqtuaI--
SECTION ‘'A(0G00 - 1430) ! B(1400 - 22303 C(2200-0600} Gen. ! ‘eiom o Man-
- ! ———— S 4.£0830-1730) domo_g.Pover
v Hashinngoap 69 . 72 - _ - o1 38 179
>, Tollet Soap 51 11 - . - 62 18 8o
je @lycerine Boap -. - - 5 5 3 8
#. Penshed 19 _ 19 - - ' 38 10 48
5« (osmetic - : - ' - 110 110 36 146
5 Glycerine Plant 6 9 - | 6 21 2 | 23
7, Electrical | 5 . 5 2 5 17 3‘ 2Q.
B, Pump House b | | b 3 - 1" “i-‘ 11
9. Boil?r b 3 | - | 4 11 3 L
). Workshop - - - 10 10 1 11
N, Tedhnical Store - \ - - 9 9 - 9
2+ Perfume - - - - : 3 3 - 3
3. Bottle Store - | - - _ 1 1 - 1
4; Cafetaria - - - | 2 2 - i72
158 | 123 5 155 41 . 11b 555
A ——

Il

Bttendence of Previous days: 21.8.91 Percentage of Precentism 3 79%

Wverage present : 79%
“recent ¢ 438
beent 3 117

. _Total~ . 555
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TABLE=-Q

. .

b)

c)

APPENDIX - Q

Page 1 of &4 - -
TOTAL MANPOWER (CPTO FTOREMAN) LIST
UPTO_31ST_DECEMBER, 1990
STAFF WORKER TOTAL
As per Set-up 9% 560 656
Unproductive Worker 96
( MNSP ) ;
Productive Worker 560
(Iww & PC )
656
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3.

5e

DETAITLS MANPOWER (UPTO FOREMAN) LIST

Cosmetic Section

Cosmetic'Packiﬁg

Plastic Seectlion

Ink Section

Perfume Section

Glycerine Soap'

182
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Page 2 of 4
MANFOWER '
Foreman - 1
Chief Supervisnr/ - 11
Supervisor
Master Technician - 8
Mechanics - 1
Operator - 20
Cleaner - 3
H.S.'P_ - 5
S.S.T - 5
Unskilled -8 .
133
H.S.T T - '
S.T."I - '1
S.S.T - 2
9
Qperator - 2 '
Cleaner - 2
S3.8.T7 _ - 10
Unskilled - 1
>
Operator - 4
H.S.T. - 7
S.T."’II - 1 ’
12
Master Technician -1
Helper - 2
3
Technical Asgatt. - 1
Operator - 12
Helpenr -
H.S.T. -
Unskilled Technicianm -
16



7

SECTION

Washing Soap

Toilet Soap

FPenshed Section

—— —— et W3

Foreman

Chief Supervisgor/
Supervisor

Master Technician
Operator
Mechanics

Cleaner

H.S.T.

S.T.-I

8.5.7.

Foreman

Chief Svpervisor/
Supervisor

Master Technician
Operator |
Mechanic

HiS.T.

S.T.-1

S.T.~IT

Foreman
Master Technician
Mechznics.
Operator
Cleaner
H.S.T.
S.T.~-I
S.T.-I1
85.8.T
Unskilled

APPENDIX - Q

Page 3 of 4

- 3

- 6

- 15

- 14

- 1

- 3
=108

- 19

- 26

196

- 2 '
- 5

- 5

- ']7

- 1

- 58

- 1

- 6

S ps

-1
- 5

- 10

- 2

- 5

- 2

- 2

- 9

- 4

iy



10.

1.

12.

13.

14,

" SECTION

Glycérine Plant

Workshop

Electrical Section

Boiler Section

Pump Hovse

Foreman _
Master Technician
Operator
Helper(Méchaniqal)

Assistant Mechanics

H.S.T.

) S.T.—I

3.8.7.
Unskilled

Foreman

Mechanics
Terner

Fitter

. MechanicHdl Helper

Asstt. Torner
Modder
3.8.T

Foreman

Electrician

Assistant Electtician -

Electric Helper
Generator Opersator

Foreman

Master Technician
Boiler Assistant
Boiler Helper -
Boiler Operator

Asstt. Boller Attent. -

Master Technician

Pnmp Driver

Pomp Fitter

184
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!
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25,
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BANGLADESIL UNTVERSITY OF TNGINETRING & TRCHNOLOGY
DEPARTMENT OF INIUSTRIAL R PRODUCTION ENGINETRING

TIME STUDY SHEET { -TIME STUDY TOP SHEET)

NAME OF JOB . DEPARTMENT STUDNY NO,

SHEET HO.

OPERATOR CLOCK NO. ORSERVER DATE

TTME. START

LIST OF ELEMENTS BREAK POINTS TIME FINISH

oolo--t..-.-.lo.u.nnu-.-0---4!-..4--------.-

DURATICN

-‘-o-..l-c-o-.o---lcnoo'-o-q-nn|-.n.v.¢o.-.n

ERROR

. 1
nllatl.!lu-.'It.ll‘lllll.uI.ll'cll...l....'ll

% ERROR

--oq--o----n-.n.n-.—--o--.--na.-i--o----’-u-- .

STUDY COMDITIONS

l'l.l.ll'.ld..-lll..l.l'l-ll‘l'-‘mlll-.llﬂiil..
-.Iocolnllt-o.ll.l.l.'looo-aﬁlolﬂ.;..-.."ollzinOO . L]
l.-_.ll.ldIll.lll'.l.I'll‘OOlotII'QI:O’;.C.-.‘IIIO
ul.-lltlolta.Cl‘ll'al.!]...!..‘u..-‘l“rt_.lc-.;o--

o;l-------.--n.o-ooo-lon-a-.oco-noncc--cc-.n

x

GKETCH OF WORKPLACE OR PRODUCT OR OTHER SALTENT THFORMATION

DESCRIPTION © | o.T.] B. | BT DESCRIPTION : 0.T. { R. | B.T,

OuT- OBSERVED TIME.
R, = RATING.
B.T. RASIC TIME.

1§

il
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Fi6.Rp) CONIINUATION SHEET FOR GENERAL-PUBPOSE_TIME_STUDI.

, spger no, 11
TIME STUDY CONTINUATION SHEET.

v

DESCRIPTION 0.7 R. B.T. DESCRIPTION 0.T. R. B.T

o
-
L 4

i

OBSERVED TIME.
R. = RATING. '
BASIC TIME.

—
-
[}
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PROCESS FLOW CHART FOR COSMETIC Page 1 of 3
Figure- S PROCESSING PLANT
Flant of Snow Plant of Snow Plant of
(tube}, Tooth (bottle), Cream Powder
Paste Shaving . {Pommet)
Cream ]
Mixing : tixing . © {" Mixing ,
r
Storage Storage Conveyor
y
Pumping . Pumping : Beiving
r L]
N ‘
Filling & . Filling " Filling{Drum)
Sealing & ) .
o .
e ek ' Inspection .
. Cantainer Fillin:-
Conveyor ‘ ) . by Vacuum
belt : Y.
L . Cap [itting
Inspection ¢ deighing )
Cap Cealing
inserting tube | Levelling _] Cap Fitting &
in packet 7 Sealing
e ' 3 S
Inserting bottle !
in packet : l b
Inépection
Making & “rapping
one dczen packet Yrapping one dozen
raclket 5
i Cleaning
/ Cartoon filling container
] {6 dozen)
RBeceiving nix
dozens cartoon ot
Receiving cartoan
Fulling {6 dozen)
Filliﬁg % Tappins - Tapping Cartoon'filling
of cartoon ’ % Yrapping
L '] ~
Placing side Fulling and
L _ tapping
Transportation
Placing side ‘ i ' - »
& . _ . Placing side
Transportation ‘ { &
- ‘ Transportation
To Store [
To Store ) . To Store
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PROCESS FLOW CHART FOR SCAP PROCESIING

PLANT-1/2 PLANT~3 PLANT=4
(BLUE BAR) (TOILET) (570)

SOAP BOILING ' SOAP BOILING " SOAP BOILING
HEAT EXCHANGER BE ) HEAT EXCHANGER HEAT.EKCHANGER

[ O U R

ATCMIZER ATOMIZER _ATOMIZER

PLCDDER

PLODDER ) PLODLER

TV. CUTTER | ROLLER ' TV. CUTTER

PLODDER

PP SNy

TV. CUTTER

o

CONTD.. PAGE 3 of 3




o ' ' : oo o APPENDIX - S

Page 3 of 3
\ i _ .
: : PROCESS FLOW CHART FOR SOAP PROCEGSING
i
!
' . PLART-1/2_ . PLANT-3 PLANT-4
(BLUE BAR) !TOILET! 0
T.V.CUTTER " T.V.CUTTER T.7.CUTTER
n
[
1
‘ Dr D D
chemgér Chomber Cha;ger
‘ Receiving Receiving
‘ " petty 3 Recéiving
‘ Cnrtoon/Patﬁ_) _Btenping
Fdlling Wwrapping Btamping
! 'apIJg7ﬂaII' _ 7;
- Certoon Cartoon/Petty
iog&k wire
binding filliog .filling
1
a
6] Pulling Pulling
L .
‘ -
]
.Taping Taping
\
‘ Railing & wire
.'bipd ng
' Truck &
Dunnege ;
4
| }
To Btors
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