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SYNOPSIS

This report submitted as Work Term-I11 report
which I carried out at Purolator India Limited (Parwanoo)

from July,1991 to Jan.,1992.

After orientation in various departments including
Production, Quality Control and Engineering. Mr. Anil
Kaul (Manager-Operations) assigned me a project in Pro-
duction Department, with the aim of didentifying the bottle
necks in the production line (Main Line-11) and also
to find out utilisation of both the Main TLine-1T and
Mico Line. These work took about one and a half month.
After this 1 was given the task of Paper Consumption
Analysis. Its aim was to find out how much quantity
of Filter Paper is being consumed and how much of it

is going waste.

This study gave out such results that 1 was
then told to use statistical techniques for the 'Pack
wt.'. Then onwards 1 was shifted to Quality Control
- Department under Mr.VA.K.Ma]hotra (Manager Quality Control).
In this control charts were drawn and capability Analysig
of the coating plant were done. After this capability
Analysis of some other operations were also done which

included, Automatic Adhesive dispenser, Side sealing



Machine, FCO and centrifuging machine.

All these reports were submitted to Quality
Control Department where the results and action to be

taken was discussed.

These analysis marked an end to my work in
Quality Control Department and then I was assigned a
project in Engineering Department relating to computeri-
sation of RMC and Bill of Materials, under Mr.R.Kakkar.
There was some existing programme in D Base 3+ relating
to Bill of Materials which was not being used. Some modifi-
cations were done in that programme and also a programme

was made to generate RMC report.

Overall T had good exposure to various departments
of the Industry and while working as a part of the organi-
sation I gained confidence and valuable knowledge - which

I think will help me through out my career.
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A COMPANY PROFILE

THE COLLABORATORS

The collaborators of Purolator India Limited are Purolator,

Inc., USA. This Company is today world's oldest and leading
S e i M

manufacturer of filters, filtration equipment. & S ml

also in the transportation business and has world's largest

courier services.

F“‘_—.-‘-—_‘\-____‘__'_—‘
The Company began its story in 1923 when James A. Abels

started a small garage in New York City. His iﬁitial
products were o0il filters designed to clean dirt and
metal parts from automobile engine oil. These filters
were names Puro-O-Lator, a combination of the words "pure-
oil-later", which described the condition of o0il after

being flowed through the filters.

Today this Company is not only in the business of manu-
facturing filters for industrial and automotive applications
but also for gas, radiator and o0il caps manufacturing.
In addition, a wide range of filtration products are
manufactured 1for general 1industrial, aerospace, medical

and water purification applications.

Purolator,Inc. is represented today in 23 countries world
over. Some of its plants with international affiliations
in Canda, Venezuela, Israel, India, England, France,Germany,

Itlay, Spain and Maxico etc.



THE GROUP

This Group is a creation of Mr.D.C.Anand who had g vision
‘—“*'——i______
of uplifting the Indian automotive ancillary sector i

world Standards. As g starter Gabriel India Limited v‘vas
e -

established in 1961 at Muland in Bombay in Collaboration
e .

with the world's " largest independent manufacturer of

shock absorbers - the Ga_priel Division of Maremont Corpo-

ration, USA. Gabriel 1India makes a complete range for
—_ —z
just about every application in the automotive sector,

Making rapid strides, Gabriel 1India diversified during
1979 and set Up a multi crore Project to manufacture
engine bearings in collabroation with F;_e;d_fe_ral - @_c_)_gyi
C'orporation. USA, acclaimed leaders in engine bearing
m the world over. Anand engine bearings are
manufactured in Parwanoo. Today, the turn over of shock

SRR

absorbers and bearings stands at an impressive figure.

The Group's next item of manufacturing was gaskets. Victor
i ot

Gaskets started rolling out in 1963. The gaskets manu-

i ilit i Nasik., 1
facturing facili Yy was set up in asik n 1976 E“&fe‘ct

Circle piston rings were added to our Group's product

—— Tl AT e S

range. Both gaskets and piston rings were set up in collabo-
ration with Victor Products and Perfect Circle Divisions
of Dana Corporation, Usa - the world's oldest and largest

manufacturers of a wide range of automotive parts,



The Indian automotive market had been missing quality
filters to cater to the needs of growing sophistication
in the engine manufacturing technology, hanca came ;he
idea of setting up of Purolator India in 1966 to manufacture

filters for automotive and Industrial application.

Together with the above manufacturing facilities, the

Group has been responsible for developing a large vendor
e O

and ancillary net work. The acknowledgement for its growth
"———‘ﬂ-_._ﬁ_____________'

goes to its people. This is reflected in the care the
Group takes to nurture skills and talents of its people
by offering them growing career and not mere jobs. The
Group has also made commendable contributions towards
responsible citizenship. Over the years, it has played

a leading role in uplifting the community life in Parwanoo.

Under the leadership of Chairman Mr. D.C.Anand and our
trained and committed human resource to back, the companies
are poised for substantial growth nand diversification.
The Group is bearing up to meet the challenges of new
generation vehicles and transfer of automotive technology

from world leaders.




PUROLATOR INDIA LIMITED (PARWANOO)

Purolator has roots in this country since 1966. Under
a license and technical collaboration programme with
Purolator, Inc.USA, it established its first plant in
Delhi during 1966. Initially the manufacturing facilities
were set up to cater to the growing needs of engine manu-
facturers and automotive sector for quality filters.

Its products showed tremendous market acceptability.

During 1970, it entered into a long term association
with a leading fuel injuction equipment manufacturers
for supplying its filters for their equipments. Since
then it has never looked back. By 1975 it had established
as a leading filter manufacturing Company and were producing

annually over two million filters for varied applications.

With constant developments in its product range and distri-
bution channels, the Company immediately sensed need
of expansion as well as verticle integration for stricter
control on quality. Consequently Facilities for in-house
adhesive manufacturing, paper impregnation were set up

in Gurgaon.

During 1979, the plant at Parwanoo was geared up to produce
3 million filters annually and thus the total production

of filters rose to nearly 5 million annually. The following



years saw recessionery trends in the automotive sector,
which was utilised by the Company in consolidation of
its operations. The creation of Industrial Products Grpup
at Gurgaon in Haryana was a land mark. The Company diver—h
sified its base into engineering pollution projects,chemi-
cals industrial filter applications and a sophisticated
press shop. Simultaneously the consolidation operations

resulted in establishing the plant at Parwanoo (HP) as

the most modern and biggest of its type in the country.

Today our plant at Parwanoo produces over 7 million filters
annually with a range of over 400 different types, Apart
from filters for diesel locomotives and automotive engines,
the Company specialises in the large scale manufacture
of filters for earthmoving equipment,‘ eviation refuellers,
industrial and agricultural engines, chemical industry

extra.

At Gurgaon in Haryana, they have successfully diversified

and set up following facilities:

Press Assembly & This facility has successfully developed
Machine shop:

3 and produced critical 1items Trequired

for Parwanoo plant. It has wundertaken

manufacturing of filter assemblies

for new generation vehicles. This

unit specialises in manufacturing



Anfilco Group:

Anchemco Group:

Engineering
Pollution
Projects:

of o0il filter assemblies for appli-
cations in Defence, tractors, heavy
vehicles etc. Press Assembly & Machine
Shop is now gearing up to take non
filter applications requiring sphisti-

cated Press Shop technology.

This Group undertakes manufacturing
of filters for industrial applications
like pharmaceutical, electronics, compu-
ters, air conditioning and ventilation
systems, photography atomic energy,
air com-pressors, stationary engines

extra.

This facility is diversification
into the chemical industry. Backed
by a team of polymer chemists, the
Group manufactures and markets a
product mix comprising PVC compounds,
pehnolic resins, PVA emulsions and
corrosion inhibitors for applications
in industries like chemical, packaging,

printing inks, hand tools etc.

This Group has done original work

in designing and commissioning systems



Paper Impregnation
Plant:

for filtration of large supplies
for drinking water, demineralisation
and softening of water for thermal
power stations,petro-chemical complexes,
fgrtiliser plants as well as for

waste watertreatment systems.

This facility undertakes resin coating
on raw filter paper. Since last few
years it has also started marketing
finished filter paper packs duly

slit and pleated.



CORPORATE PHILOSOPHY

To encourage honesty and sincerity.

To provide for growth and opportu-
nity from within to all employees
to the limit of their desire and

ability.

To encourage the evolution of a code
of conduct that brings out the best
in people in their interaction with

each other.

To encourage fairness but firmness

in dealing with people at all levels.

To communicate our policies and
objectives to all levels of our

employees.

To encourage innovation and entrepre-

neurship.

To strive for responsible citizenship.



ORIENTATION

It is necessary to know about the function;ing
of the factory, about products it is manufacturing, about
the process by which the product 1is being manufactured
before becoming the part of the organisation and work
in it and get adapted to the environment both physically

and socially.

For this purpose orientation was done
in different departments of the concern. It gave me an
insight into the working of the organisation and in knowing

the types of input being given to get the output.

In the first phase of orientation I was
sent to production Department headed by Mr.R.D.Yadav
(Manager) and Mr. Anil Sharma (Assistant Manager). The
whole shop floor has been divided into two plants. Plant
1 and Plant 2. Plant 1 consists of mainly two Assembly
lines namely Mico-line (Main line 1) and End Cap line
( Main line 2 ). The basic operations of both the assembly

lines are same but since Mico people are more quality

conscions. Therefore 100% leak testing is done and also
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packing is on automatic packing machine. The main operations

on mico line are :-

" X Side Pack
Pleating Cut- off sealing filling
Jelling g;ltf; Inspect C/T
pping Insert
i T
Riep. 11 Disp.lI
Filter "= .
Dipping FCO Gauging GFomme—
ting
Packing Cen?ri- Leak.
fuging testing

Mico line is for the production of fuel filters which
are supplied only to mico Industries Limited and consist
of three types of filters of different diamensions (PI-
3208, PI-3222, PI-3553) packing of PI-3208 and PI-3222
is automatic but for PI-3553 it is manual as the packing

machine is not flexible for such a small size.

The other assembly line which 1is End Cap

-

Line or Main Line-2 is used for, as the name suggest,

filters which contains mettalic cap on its top and bottom
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side. This is used for many different variety of filters
manufactured for different Automobile Industries such
as Telco, Mahindras & Mahindras, Ley Land, Escorts etc.
These come in different dimensions and also differ some
what in design like different number of plates, different
paper grade etc. The operations are same as in case of
mico line but only upto Gauging. After that there |is
manual packing but for testing samples are drawn tested
and on its basis lots are accepted or rejected. Some
other part numbers which can not be produced on these
line have special machines for them installed in the
plant for example sealing in case of filters having bowls,
and enceptionaly large filters which can not be wused

in own.

In plant 1 there are again two assembly
lines one is called also line (for locomotive filters)and
other End disc line. Also line produces filtefs only
for locomotives (PI-1418). Most of operation in this
are manual except for pleating. In this paper 1is cured
just after pleating aftg; that other operations are

performed manually. This group produces about 400 filters

daily.

Second assembly line i.e. End disc line

produces that filters which have paper disc instead of
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mettalic cap on its top and bottom side. Rest of operations
are almost same except for method of dispensing(i.e.Applying
adhesive) is different. Previously filters firstly uéed
to be cured and then end disc was applied on rotary.
Now these two operations are being done simultaneously

with the help of fixtures.

This was all about the assembly lines
in the plant. Some of the filters are manufactured by
ancillories situated nearby who take care of Jjob work
of purolator. Also some of the packing is also done by

them.

About the Process:

A filter consists of filter paper, outer
body (or outer retainer) a center tube, End cap or End
disc and other attachments for mounting of filter in

the automobile.

The most important of these is the {filter
paper which is the main filtering element wether it |is,

Fuel filter. 01l filter-or air:-filter.

This filter paper has to go through certain
process before being wused. Firstly after receiving a

raw paper from it is coated with resin by passing the
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paper through a heat zone and is impregnated with resin.
That jumbo real is brought to the plant and cut to the
required sizes and supplied on the different lines, where
the paper is loaded on 'MARATHON', a machine which d;)es
the pleating of paper and this pleated paper 1is passed
through a heat zone (15000) so that pleats should stay
in position. Then it is cut to required size that depends
upon the filtering area required for the particular filter
and it is different for different filters. Then on side
sealing machine the sides of the pleated paper (which
is called 'pack') are sealed with aluminium strip. Then
this 'pack' is inserted in the 'outer body' which is
again made of hard paper, and 'centre tube' is inserted
in it. Then this assembly (consisting O/B, pack, C/T)
is dipped in the 'End cap' filled with adhesive (geon),
and passed through the oven at 130-140° C which makes
the adhesive hard and end cap' sticks properly to the
assembly properly. Then again filter is dipped in another
end cap this time on the opposite side i.e. the Bottom

cap. And again passed through an oven with temperature

17000 which on one hand makes the adhesive hard and also

curing of filter paper 1is done. With this operation
the strength properties are increased and filtering

efficiency increases and resin level in paper comes to
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the specified level. Then at the outlet of this oven
filter is cooled down and passed through a gauge to confirm
if any one is over size. Then grometting is done on
both sides of filters, and then the filters are leak

tested and then sent for packing. o

The last two operations i.e.(grommeting
and leak testing) are only done on Mico-line while another
cases only samples are taken out for leak testing. Packing
on Mico-line 1is done Automatically while on other it

is done manually.

This way my orientation in production
department was completed and then I was sent to Quality

Control Department.

This department has Mr. A.K.Malhotra as
Manager and Mr. Manjit Prabhakar as Assistant Manager.

This department has been further divided into three groups:

1) Receiving Inspection.
2) In process Inspection.
3) Quality Auditing
a) Product Auditing

b) Process Auditing
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Receiving Inspection:

Purolator being an assembly unit,it purchases
about 100 percent components from outside sources with
vendors located at Parwanoo, Chandigarh, Delhi and Gurgaon.
70 percent of the vendors are located at Parwanoo itself.
As vendors are back bone of the company therefore Receiving

inspection plays a very important part.

Vendors supply the parts according to
the specifications given to them by the company. When
a lot is received from vendor it 1is inspected for the
conformance of quality standard of the product with that
of specification given by the company. Some of this ins-
pection is done at vendor's place while other is done
in the plant itself as most of the testing facilities
are available with in the plant. For this inspection
‘a sampling plan IS: 2500 is used in every part but there
is difference in level of inspection in case of critical,
Major and Minor defects. Acception or rejection is taken

as per appropriate AQL.

They also have a vendor Rating system
which takes 1into <consideration various elements like
lots accepted and rejected value of the component, delivery

of material previous rating etc.
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There are many experiments which are carried
out to test whether material used for a particular product

conform to the companys quality standards.

Rubber components: They are tested for

their hardness, tensile strength, Elongation and also

Ageing (at 100°C for 72 hours). Electroplating. It is

tested for plating thickness, test for chromate.

Outer Body: It ds checked for . its printing -its' digtance

from top, colour, height, length, Hole dia, performation
angle, centre to centre distance.

End Cap: They are checked for any crack, wrinkles, Burns,
Dent, D.D., IL.D.. Elatness  Inscription ete. Bowla .crack;

Pin holes, wrinkles, Material fault, Dent damage, O0.D.,

sheet thickness etc.

Similarly there are various tests for
other components for checking there different character-

istics.

In Process Inspection: Earlier this was being done by

Quality Control Department but mnow it has been handed
over to production department. It is wusually done by
"worker himself, he is responsible for bad quality in
process, also considering the process capabilities. Check

sheets have been provided to check the various venables
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in different components.

Audit Inspection:_

In this sampling inspection is done on
the lots ready for despatch there are different tests

like test for leakage, performance and other visual tests.

Performance test is done by running the
filter for particular number of hours. This depends upon
the type of the filters. As earlier said in case of Mico
100% leak testing is done. After that again a sample
is checked for leak testing if something goes wrong the
entire lot will be re-leak tested. All this was covered

under product Auditing.

Process Auditing 1is aléo done to check
if a particular defect is coming what are the reason
for that. Process Auditor reports about the problems
leading to the defect and hence the cause of the defect

I's rectified.

This compeleted my orientation in the
Quality Control Department. These were two main departments
i.e. Production and Quality Control where I was sent
for orientation as my most of the work was concentrated

in these two departments only. About the working of rest
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of the departments which were Engineering, Materials

I came to know slowly as my training progressed.

After the completion of my orientation
I was given a project in production for calculating the

capacity of the Main Line-2.



PROJCCES
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CAPACITY UTILISATION

The aim of this project was to calculéte
the cagacity of Main line 2 and also find out how much
of it is being utilised and identifying the bottle necks
in the production line so that they can be improved upon

to increase the productivity.

INTRODUCTIONS:

Main line 2 produces the filters of different
sizes varying both in a height and diameter. The assembly
line consist of various operations which are performed
to produce filter as an end product as described earlier.
This Assembly line consist of total of about seventeen
operations. For the calculation of capacity there was
need of time standards for every operation. And then
to find out the reasons for not getting that capacity
production, study was done to 1look into the causes of
not getting the production that should be. For these

two exercises, the Time study and Work sampling were

carried out.

Time study is work measurement technique

for recording the times and rates of working for the
elements of specified job carried out under specified

conditions, and for analysing the data so as to obtain
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necessary for carrying out to job at a difined level

of performance.

For time study job is broken down into
elements. An element is a district part of a specified
job selected for convenience of observation, measurement
and analysis. Elements should be easily identifiable,
with definite beginings and endings so that, once estab-
lihed, they can be repeatedly recognised. Generally the
émallest element can be timed is about 0.04 minimum (2.4
second). Mannual element should be sepparated from machine

element.

For the determination of sample size or
number of readings that must be made for each element,

given a predetermined confidence level and accuracy margin.

For 95 percent confidence 1level and 15
percent accuracy, formula for calculating number of readings

is

12
n = (HOTEETED )
=N :

n= sample size.
n'=number of readings taken in preliminary study.
E= sum of values.

x= value of readings.
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Next part is Rating. It is the assessment of worker's
rate of working relative to the observer's concept of
the rate corresponding to standard pace. And the standard
performance is the rate of output which qualified workers

will naturally achieve without over exertion as an average

over the working day or shift, provided that they are
modivated to apply themselves to their work. This perfor-
mance is denoted as 100 on the standard rating and per-

formance scales.

The purpose of rating is to determine,
from the time actually taken by the operative being obser-
ved, the standard time which can be maintained by the
average qualified worker and which can be used as a reali-

stic basis for planning, control and incentive schemes.

24 The rating factor is used for calculation

of Basic time.

Observed time x Ratin = Basic time
Standard rating

0=l nat—gi = 0.16 min.

10

Basic time = 0.16 min.

The basic time (0.16 min) represents the

time of element would take to perform if the operative
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were working at the standard rate, instead of the faster
one actually observed. In actual practice the multiple
observed time X Rating taken over a large number of

readings for various reasons as :-

* Variation in work content of the element.

* Inaccuracies is noting and recording observed
times.

* In accuracies in rating.

% Variations due to rating to the nearest

five points.

Now when we have with us the Basic time
i.e. observed time X observed rating and recorded
them on a specifically designed study shut the next step

is to calculate the standard time.

For this during the study other elements
should also be noted down which are occasional and their
frequency of occuring and their duration should also

be noted down.

But this is not all the teotal work content
is difined as the amount of work done to complete a job
but in time study it bears a little different meaning

which 18 *:=
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Basic time + relaxation allowance + any
allowance for additional work - e.g. part of contigency

allowance which represent work.

Even when the most practical economic
and effective methods have been developed, however, job
will still require the expenditure of human effort and
some allowance must therefore be made to enable a worker
to attend to his personal needs, and other allowances
may also have to be added to the basic time 1in order

to give the work content.

Relaxation allowances are an addition
to the basic time intended to provide the worker with
opportunity to recover from the physiological and phycholo-
gical effects of carrying out specified work under specified

conditions.

It has two major components.

Fixed allowances and variable allowances:-

Fixed allowances are composed of:-

i) Personal need allowance - § percent of
basic time.

i Basic fatigue allowance - ienerally 1
percent of basic time for a person who

is carrying out the job while seated,who
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is engaged on light work in good working
conditions and who 1is making normal wuse

of hands, legs and senses.

Variable allowances are added to fixed allowances when

working conditions differ makedly for those stated above.

Mostly these allowances are calculated

from the tables on the basis of points.

Sometimes it 1is necessary to incorporate
allowances other than relaxation allowances in the compli-

ation of standard time. They are

Contigency allowances is a small allowance of time which

may be included in a standard time to meet ligitimate
and unexpected items of work or delays, the precise measure-
ment of which is un economical because of their infrequent

or irregular occurance.

It provides for <call unavoidable delays

as well as for occasional and minor extra work.

Contigency allowance should not be greater
than 5 percent, and should only be given in cases where
the study man is absoultily satisfied that the contigencies

can not be eliminated and they are justified.
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There are other special allowances which
may be given for any activity which are not normally
part of operation cycel but which are essential to the
satisfactory performance of the work e.g.start-up allowance,
shut down allowance, dismantling allowance, charge-over
allowance, Reject allowance, excess work allowance, learning

allowances, training allowances, small batch allowance.

After adding the required allowances to
the basic time then we reach at standard time. It is
the total time in which a job should be completed at

standard performance.

-2 Relax-
. Rating ation Cont .
Observed time factor Allowance| Allowance
- — T e~ D

N\\ZZlill

Basic time

Work content

e STANDARD _TIME -t
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This was the procedure how standard time 1is setup for

a jiobi,

WORK SAMPLING:

It is method of finding the percentage
occurences of a certain activity by satisfical sampling

and random observations.

It is used to obtain a complete and accurate
picture of the productive time and idle time of machines
in a specific production area, it would be necessary
to observe them continously all the machines in that
area and to record when any why any of the machine were

stopped.

As it is noti possible: to do  this unless

a large number of workers are employed on this task alone.

Therefore, next method has to be adopted,
that of making tours of the factory at random intenals,
noting which are stopped, and noting the cause of each
stoppage. This is basis of the work sampling techniques.
When the sample size is large enough and the observations
made are in deed random, there is quite a high probability
that these observations will reflect the real situation,

plus or minus a certain margin or error.
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We should have certain

in .our observation, with some error

level of confidence

(plus or minus).

This is given by normal distribution curve.

|

!

[

! ! |
|

[

; 95 K5/ I s,
#l// E qq*ﬂB[’ ; ¥
-3 T2% -fvx ‘72 175 o - TR ¢ 74

95 percent confidence
area under curve = 1.97;
99 percent confidence

are under curve = 2.58 VF

level or 95 percent

level or 99 'percent
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99,9 percent confidence level or 99.9

percent are under curve = 3.39,’,

If we take a large sample at random we
can be confident that in 95 percent of the cases our
observations will fall within I 1.96 VP, and so on for

the other values.

As values defining the confidence level
for our observations, we have to decide on the margin

of error that we can allow for these observations.

For this there 58 statistical method,

in which formula used is

Where
P = standard error of proportion.
P = Percentage of idle time.
q = Percentage of working time.
n = number of observations of sample

size we wish to determine.

Before we can use this formula, however,
we need to have atleast an idea of the values of P and
q. Bhus firsth step 1s to carry out a number "ol " random
observations in the working let us assume some 100 obser-

vations were carried out as a preliminary study at random,
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and that these showed the machine to be idle in 25 percent
of case (p=25). We thus have approximate value for P
and q, in order now to determine the value of n, we

must find out the value of Vp

Let us choose the confidence level of
95 percent with a 10 percent margin of error (that 1is
we are confident that in 95 percent of the cases our

estimates will be + or - 10 percent of the real value).

At the 95 percent confidence level
1.96 P = 10

Therefore V’f’ = 5§ (app)

Now V‘F-’ = ‘E&

n
Therefore 5 = [ 25175
n
Therefore n = 75 observations.,

If we reduce the margin of error to 15

_percent, we have b

1.96 ¥¢ = 5
/p = 2.5
Therefore 2.5 = |28 R7h
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or n = 300 observations.

To ensure that observations are made at
random. Random table is used and we can keep of changing
timings of visit daily so that more clear picture can

be obtained.
PROCEDURE (Carrying out studies)

For the calculation of the capacity time
standards were needed. Since there were no existing stan-
dards so the first step was to establish time standards.
For this purpose whole of the assy 1line was eritically
observed for a week to know how every operation is being
carried out and also the rough idea about the rate at
which the operation was being performed, so that there
should n't be much difficulty while rating particular

operator.

Thus i 'the 115t of operations was made,
and also manpower against each operation was noted, as

shown.
Study sheet was prepared.

Since there were many part numbers that
were being assembled on that assy line and it was difficult

to study all operations of each part number, therefore,
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three categories were made - small, medium and large
taking into consideration their height and diameter.
Then study was started. For performance rating Westing
House system of Rating was used. Since the cycle of oper—
ation was very small therefore, in some cases it was
not possible to time the whole cycle accurately as the
cycle time was 3-4 sec. In that cases five cycles were
joined together to form one cycle. And the Basic time
taken for actual one cycle was calculated based upon
the performance rating. Then after taking five readings
the total number of observations needed were calculated

by formula as explained before.

Then total number of observations were
taken. During these observations, elements other ‘than
regular elements and their observation were also noted.
So that they can be included in calculation of standard
time. After taking all observations average basic time
of all observations was taken for calculation of standard

time. Also the average basic time of occasional element

was taken.

Then Relaxation allowance was calculated
from the ILO tables. And were added in the total basic
time and hence the standard time of one operation was

calculated.
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Same procedure was applied for all other
operations and observations were taken for the FILTERs
belonging to all the three categories. Observation
on three part numbers belonging to each category were
taken. Then average of their standard time (which were
nearly equal) was taken to represent standard time of

that category.

Now we had with us standard time of every
operation on Main line 2 and for all the three categories
i.e. small, medium and large. And I also knew the manpower
of each operation being performed. This way Ideal capacity
of each operation was calculated, as shown, for all three

categories.

Now after we had with us the ideal capacity
of each operation and hence we knew the ideal capacity
of the line for the three categories which was obviously
greater than the actual production they were getting

daily.

Second phase of this project was to find
out the reasons why they were not getting the capacity
production. For this snap-study (work sampling) was carried
out. For that firstly study sheet was prepared bearing
the names of operations to be visited along BNl ant s

and time at which the observations are to be made along
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Y = axis. The timings at which visits had to be made
were selected randomly with the help of random numbers
table. Confidence 1level of 95 percent andthe standard
error of 10 percent was taken for the calculation of
number of observation was taken. Then priliminary study
was done and for that 50 observations were 'taken. At
every visit the mode of operation was noted down in front
of every operation e.g. whether it 1is being performed
setting up, gone for personal needs, waiting for supplies

from previous wask station or shortage of material etc.

Then the total number of observations
needed were calculated from the formula as explained
earlier. The study was continued to take the rest ' of
the observations, which took about one week before the
study was completed. Then the data was used to calculate
the percentage utilisation of the operations and to high-
light the reasons for not getting the capacity production.
A graphical representation of operation wutilisation is

shown.

This compeleted the study  part of the

project. Next part was of results of conclusions.

RESULTS AND CONCLUSIONS:

The results obtained from time study are
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as shown in the sheet attached. From which we can see
in all the three cases i.e. large, medium and small,
C/T insertion and O/B stiching is restricting the production
which could otherwise be increased very much. And in
case of picking outer Retainers (O/Rs), the operator
is free for about fifty percent of time and same is the

case with the operator at Marathon.

It ‘was c¢lear from the rtTesults that . t{thers
was need of modification in e/t insertion and o/b
stiching operations. It can be seen that ideal capacity

presently for

Large Category = 5200
Medium Category = 6400
Small Category = 7400

Now coming to utilisation part as results
showed there is 67 percent utilisation of the present

capacity of Main Line 2.

Operation 'Picking from Jeller' has got
the least utilisation that is due to two main reasons.
Firstly, 12% of time operator is away due to no supplies
and for same percent of time he/she is substituting for
some other worker that too because of same problem 1i.e.

line balancing. Other machines which had the same low
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utilisation were Marathon and cut off. It was found
that 35 percent of time the marathon machine was idle
because it has produced 'packs' in excess which were

not being consumed at next station i.e. 'side sealing'.

'Pack filling' operation was found being
performed for 90 percent of time, which had the highest
utilisation and if allowances are added it comes out
to be 95 percent. That was because it was a total mannual
operation and was continuously being substituted by one
operator or other. Same was the case with c/t ‘imngertien,
Both were being substituted by operator from 'Inspection'

or "cot. off'.

All these results were discussed with
Mr.Anil Kaul, Mr.R.D.Yadav and Mr.Anil Sharma so that
necessary action could be taken in increasing production
by utilising the available man-power and getting capacity
production. All the bottle-necks were ,made clear which
included the reason for low wutilisation of machines as
well as high cycle time of some operations 1like 'Pack
filling', 'O/B stiching' and 'c/t insertion' in case
of filter belonging to 'large' category. This compeleted
the project and results were submitted to all concerned.
After this study of Main Line-2, I was told do same study
on Mico-line i.e. finding out percentage utilisation

of various machines and operations on that line. Mico-
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line consisted about 20 operations in all. Study was
made on the same lines as that of main - line 2. This
study took about, on the whole twenty days. It was found
that its utilisation was 76 percent which was more than
Main line 2. This finished the first phase of the project
which included <capacity <calculation of Main Line and
utilisation of both Mico line and Main line 2. Comparative

results of two Assembly lines as shown.
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PHASE TWO

Aim: Aim of this assignment was to calculate capacity

of the three machines on Mico line i.e. Leak testing,
centrifuging and Packing machine and also draw the Multiple
Activity chart for centrifuging operation as there were
two machines and one worker, to get 1ideal sequence of

operations to be performed on two machines.

INTRODUCT ION:

Leak testing machine is used for testing
the filters by dipping in o0il before being packed. 100
percent leak testing is done in case of mico filters.
One machine can handle at a time six filters and there
are four such machine, that means at one time, twenty
four filters can be leak tested. Next to it is centrifuging
machine which is used to extract the oil from the filters
which got in while testing the filter for leakage. One
machine can handle twelve filters at a time and there
are two machines which are being handled by one worker.
After centrifuging filters—are conveyored to———packing—
machine which packs the filter in a carton and then those
cartons are picked up and placed in a large carton,

manually.

PROCEDURE

Firstly study was done on leak testing
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PAPER CONSUMPTION ANALYSIS.

AIM; This project was aimed at study of different
grade filter paper being consumed daily so that the point
of wastage could be located and improved upon. This was

generally carried out on two grades i.e.No.72 and J012.

INTRODUCT ION:

Filter whether small or big has one component
which is the most important i.e. Filter paper. Different
filters have different paper grade of filter paper according
to the design specified for that particular filter. These
filter paper have been grades which bear standard names
Iilca: No,72, J@& +12.9 No.83 etc. They all very in their

GSM and resin content.

As the study first was concenterated on
Mico-line as it producers on average 13000 packs daily
i.e. on an average about 300 kg. of paper 1is consumed
daily in single shift. Therefore, this time automatically
becomes the local point of over study to begin with.
This assembly line which produces PI-3208, PI-32228 and
PI-3553 consumes paper grade No.72 only. Pack - It is
term used for pleated filter paper which is to be filter

contains:

PROCEDURE :

A format was prepared having coloumns
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as ‘shown. 0/Stk pertains to the balance paper of previous
day i.e. old stock. As filter paper comes in rolls. Rolls
issued to Mico line were weighed in the morning i.e.at
the start of shift. Also previous days stock was also
weighed thus giving us the total weight of paper on the

line at the begining of the shift.

Now there is standard 'Pack weight' asso-
ciated with each part number as specified by the design.
As in our case it was 22.32 gms.(for PI-3208) and 5.21
gms (for PI-3553). But this is not so in every case as
there is some variation. So to know the average pack
weight being consumed 50 packs were weighed every hour
and then their average was taken to represent the actual
pack wt. observed during the day. After end of the shift
balance paper left on floor, unused, was weighed thus
giving us the total weight of the paper consumed. Also
the know the number packs run, therefore, we could calculate
the paper consumed as per pack weight. ©So we get two
different values of the paper consumed i.e. one by directly
weighing the paper issued and paper left back and other

by Actual pack weight X Number of packs run.

Difference of these two values gave us
the total wastage. Though some of the wastage was explain-

able due to do some defects and rejected packs, some
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was unexplainable. The latter attaracted the major atten-
tion. Also the duration from standard was calculated.

Let us take first reading for example:

0ld stk - (A) = 118 kg.
Paper Issued (B) = 250 kg.
Total paper issued (A + B) = 368.0 kg.
Balance paper on floor (C) = 85.6 kg.
Net paper consumed = 282.4 kg(A + B - C)
Packs Run (in that shift) = 13400.
Actual Pack wt.observed (E) = 19.8 gms.
Paper consumed as per = 265.32
pack wt. (D X E)

Wastage : F = (A+B-C) - (DxE) - = +17.08 kg.
Out this explainable : = 8.3 kg.
4.0(S/Wt)+ 3.0(R/D)+ 1.3

Unexplainable = 8.78

Also standard pack weight = 22.32 gms.
for PI-3208

Standard consumption (G) = 299.0 kg.
22.32 x 13400

Wastage as per standard = - 16.6 kg.

(A+B-C) - G
That means there is an under consumption as compared

to standard. This way the study was carried out for

twenty days.

RESULTS & CONCLUSIONS:

These analysis revealed two very important
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aspects where on one hand there is alarming wastage,i.e.
on an average about 25 kg. of filter paper daily. Of
which about 10 kg. is explainable due to reject and rest
was un-explainable. This gave us indication that process

has to be looked after.

On other hand this study revealed that
overall there is an under consumption of filter paper
as compared to standard consurﬁption i.8. Actual pack
weight (20.15 gms) was less has the standard pack weight
(22.32 gms.). These results when discussed with the con-
cerned people including Manager (Quality Control) it
was decided to carry of a detailed study and assess the
process capability of filter paper coating plant (situated
at Gurgaon) so that it can be improved upon. There on
I was shifted to Quality Control Department under Mr.A.K.

Malhotra for carrying out further study.
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PROCESS CAPABILITY ANALYSIS

When paper consumption analysis gave results,
it was decided to apply statistical Quality Control
techniques so that process should be brought under statisti-

cal control.

AIM

This project was aimed at: computing the
process capabilities. In the begining it was aimed at
Filter Paper which was later on extended to various opera-
tions including side sealing, Dispensing, FCO and Centri-

fuging.

INTRODUCT ION

In this Process Capability Analysis various
SQC tools. were used including Frequency Distribution
Curves, Control Charts (both variable and Attributes),
Pareto Diagram, A Frequency Distribution gives a 'bird's
eye view' of the pattern of variation in a set data.
First of all it tell us where the most of observations
duster around. It also shows the over all . scatter of
the observations. We can also know whether it is having

only one piak of concentration or more than one.

CONTROL CHART

Is a chart on which the values of the
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quality characteristic being controlled are plotted in
sequence. The charts consists of a central line and two
statistical limit lines called upper control 1limit and

lower control Iimit:, which indicate Natural Variation

for a sample 'statistics' being plotted.

Sample constituting rational subrgoups

are taken at intervals as the manufacture proceeds and
suitable 'statistics' computed from the sample measurements

are plotted on control chart.

Product streams can be divided into homo-
genous groups with reference to time or other character-
istics, ensuring that Products in the group have been
made under conditions of statiscal control. Rational
subgroup is a sample which represents a homogenous group.
Assignable causes cause variation between groups. Control
charts check whether the variation between groups measured
by Subgroups difference is an conformity with the variation
within subgroup ‘contrel limits are wusually - placed at
mean = + 3 standard diviation. The standard deviation

represents the variability within a rational subgroup.

In order to ensure that the production
of defectives (not conforming to specification) is mini-
mised, we have to exercise control over a large level

as well as variability. For controlling the average level,



45

the appropriate chart is x. chart where the subgroup
average ( x ) are plotted in time sequence. Similarly
for controlling the variability, the chart to be used
is Range for R - Chart where the statistic plotted is
the sample ranges (R). Assuming that the measurable
characteristic follows Normal Distribution the formulas
for the Control limit in the x and R charts are given

as follows:

Chart for Central line Upper control Lower control

limit limit.
-_— = — - - B3
Average x X Xk AZR X AzR
Range R R D4? Dsﬁ
Where

Average of Sample Average.

Pl
1"

oel]]
[}

Homogenised Average Range.

For routine operation of control chart

X 1is to replaced by target value ;5 ,D3 J)4, are constants

are constants depending on a subgroup size for a given

data, we have

Subgroup size = 5
A2 =007 T
D =0

3
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2,1150

=}
I

2.326

o
I

After we have plotted the ranges on the
chart, we shall detect the abnormally high ranges which
are likely due tc some assignable cause all range values
should fall within 1limits. If any range violates the
limit, it is an indication that it does not belong to
the set of remaining range values. In that case climinate
that observation and re-examine the control aspect for
the remaining observations. This procedure known as 'Homo-
genisation' of ranges is continued till we are left with
a set of ranges which falls within the Jlatest revised
control limits. Average of the remaining ranges is called

"Standard Average Range".

In this process more than 25% of the points
(observations) are to be discarded, this indicated process
is very much disturbed and these should not be used for

future control.

Long run average value of ﬁ/v‘ where
T is the prpulation standard deviation stablises
at a constant value denoted by ‘d2 ' which again depends

upon the subgroup or sample size. So standard deviation

I
=M

(o}

is provided by R 4.5 "
d, 2
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Some procedure of homogenisation is applied

for sample averages i.e. for x chart.

PROCESS CAPABILITY:

When a process is truly under full technical
control, the charts for both the means and ranges will
show compelete homogeneity. The pattern of variation
of individual products can then be taken to be stable
and a measure of the variation is given by the standard
deviation ( v ) of the individuals, estimated by §/D2
from control chart data. The process is then capable
of producing practically every item within plus or minus
3 standard deviations from the objective means. The
widh (6 ) which is inherent variability of the process

is given a special name 'Natural Tolerance'.

If the Natural Tolerance, of the process
is smaller than the specified tolerance, almost all the
items produced will meet the specifications if the process
is appropriately controlled. In this case specification

can be squeezed.

If natural tolerance is equal to the speci-
fied tolerance careful centering of the process is all
the more important and if no defectives are to be allowed,
the process average should be maintained at the specifi-

v

cation mean. Any departure from the standard either
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in average or variability is bound to raise the rejection

rate.

13 Naturai tolerance is greater than the
specified tolerance, production of an appreciable quanti.ty
of defectives is inevitable even if the process average
is centered at the specification mean. Any adjustment

in the process will lead to further a variability.

It may be economical to work at a level
where scrap of waste can be reduced at the cost of an
increase in rework with an eye of total ecnomy. The optional
settling for central value that minimise total loss on
account of scrap and rework is given by

_U+L 7 2 Lu 1
% =4 + L (log57, ). —9Ta7a3

Where U and L are Upper and Lower specified
limits, 6J is the Process capability and Lu and Lo were
the monetory losses due 10 oversize and under size res-

pectively.

Also it will worthwhile to investigate
whether failure to comply with the specifications mecessarly
implies that the product would be unable to serve the
purpose for which it was designed, leading to the possi-
bility of realning the specified tolerances 1o the extent

of Natural Tolerance.
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Alternatively it may be examined whether
it would be economical to effect a fundamental change
in the process to reduce the variability so that all
products conform to the specifications. It may also
be examined whether this job can not be done on another
machines capable of holding precise tolerance, or can
be accomplished through builtable changes and in provements

in the process.

THE ANALISYS:

COMPONENT : FILTER PAPER (PACK):

As the previous study revealed that there
is under consumption of filter paper in pack weight,l
than the specified standard, therefore, further analysis
was done under SQe. A sample size of 5 was selected
to be taken hourly observation were taken by taking §
packs (consective) from the Assembly line and weighting
them. And also GSM of the on going paper roll was noted.
GSM of any paper refers to the weight of one square
meters of paper. In this case, which was taken for
No.72 grade paper, specified GSM wass s LAl = TS and

specified specified pack weight was 22.32 gsm. These

observation were plotted side by side on the control
chart was shown. This study was carried out for ten

days in which 365 readings were taken in all. From these
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X was calculated which came out to be 20.3 gsm., And

R was 1.2. Then the date was homogenised by taking out

Ranges being outside the upper control limit (Range).

It was found out of the Low pack weight,
than the specified, was due to low GSM of paper. That

means either the raw GSM is low or process average

at coating stage.

RESULTS AND CONCLUSIONS:

PART NO. - P 3208

No. of Pleats = 34 Papee, Grade = N072

Specified Pack Weight = 22.32 gem§

Actual Pack Weight ( x ) = 20.3 gemS

Average GSM = 162

Range ( R ) = 1.2 gem,

- = 0.4

PROCESS CAPABILITY ( + 3v ) =+ 1.2
INFERENCE
1. Process is well under statistical control.
2t There is under consumption of 2 gsm/pack

(App.10%).
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3. Process is capable of delivering pack

weight within +# 1.2 gsm, ([ + ©5%).

BECOMMENDATIONS :

y g Specified limits should be revised.
or
2 Process average should be increased.
a) At coating stage.
b) Raw paper GSM.

To meet the specified limits.
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OPERATION: Dispensing

m/c Automatic Adhesive Dispenser.

For applying adhesive to End Cap a pneumati-
cally controlled Automatic Adhesive Dispenser 1is wused,
which 1is connected to a metering unit that controls
the amount of adhesive to be dispensed. This study was
also done on Mico. line (PI-3208). The specified weight
of adhesive was 9.2 gms. less adhesive than the specified
cause loose bending of the cap and more adhesive over

flows the cap and make the filter dirty.

THE ANALYSIS:

Same procedure was applied as it was in
case of filter paper 1i.e. 5§ observations were taken
every hour. For that firstly 5 End Caps were weighed
empty and then they were weighed after dispensing. Thus
weight of the adhesive dispensed was calculated and

plot on the chart. This study was also carried out for

ten days.

Since viscosity of the adhesive also changes
with temperature so this trend was also taken care of.
During the period of study three observations daily one
each in morning, after-noon and evening were taken, to
get an idea how visconsity is changing during the day,

because it also controls the glow of adhesive. These
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observations were taken with the device called Ford Cup.
In this, the cup (with a hole of bottom) is filled with
the adhesive and let it pour down through the note and
time taken by adhesive to flow down is noted and viscosity
is noted as t secs/Fd cup. It was seen that as the
temperature increases during the day the viscosity de-

creases.

It was found as the viscosity changes
during the day therefore worker have to change there
setting through the additional control valve at the dis-
pensing end. Also as there is change in the level of

drum it also effect the metering unit.

RESULTS & CONCLUSIONS:

PI No. 3208

Specified Adhesive Weight. = 9.2 gms.
Actual Pack Weight. ( x ) = 9.3 gms.
Range (R ) = 1.5 gms.
v = 0.32
Process Capability (®3¢2 = + 0.96
INFERENCE
iy, Process is not under Statistical Control.
2) There is over consumption of 0.2 gms/Filter.
3) Process is capable of delivering with

in + 0.96 gms.
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RECOMMENDAT IONS:

Process can be brought under statistical
control and process average can be maintained close to
the Nominal specification by
1) Constant Adjustment in the setting.

2) Checking the dispensed weight once every
two hours.

Since viscosity of Adhesive changes with

change in temperature.

results:
T IME
Morning ( 9.00 A.M):
Afternoon(12.30 P.M):
Evening (4.00 P.M)
COMPONENT : Side Sealing Clip.
Machine Side Sealing.

Observation taken gave

following

VISCOSITY
100 Sec/fd cup.
75 Sec/fd eup.

55 Sec/fd cup.

This machine is used for sealing the 'Pack'
with a metal strip. The factor here under observation
was clip length. Specified <clip length —was 94.6 mm
with tolerance of + 0.4. Observations were taken in the

similar way as in previous study

samples were drawn from the Assembly

for their length but in this case

i.e. Five consecutive
line and were checked
time interval was every
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15 minutes and study was comed out for two days and in
all 250 samples were drawn. There was difference in process
average an Ist day and 2nd day, because of change in
paper weight. But it was found that process can deliver

much with in the specified limits.

Process was capable of giving the «clip

length with in + 0.18 mm while the tolerance was +0.4 mm.

Process Capability = + 0.18 mm.

COMPONENT : FILTER ( Variation in height)
OPERATION : Final Curing Oven.

The factor a under observation, here,

was change in filter height when it is passed thro oven
for Final Curing. Every Filter is passed through oven
fpr" curing its Filter paper and also jelling one side,
as other side was already jelled at previous station.
When Filter passes through oven, which is maintained

at about 160°C cures the paper and jells one side of

Filter.

To get the change in hieght filters were
measured before and other and of FCO. Process average
came out to be in negative side. That is over all the
hieght of the filter decreases after passing through

FCO.

Process Average (x) = - 0.02 mm
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+ 0.21 mm.
- 0.25 mm

UCL x

LCL x
Process capability (#3 v ) = + 0.51 mm

That means process is capable of delivering

with in + 0.51 mm of Filter Hieght.

OPERATION : CENTRIFUGING
(Extracting 0il from Filters)

THE ANALYSIS:

Centrifuging is done to extract oil from
filter after leak Testing of filter. For this is centri-
fuging machine was employed which can centrifuge 12 filters
at a time and two machines were there. For the analysis
5 filter were weighed before feeding them to Leak Testing
then again they were weighed after centrifuging. Then
the o0il content was calculated. Centrifuging time was
also noted which was 10 Secs. This study was done for
five days, which gave process Average (x) = 8.4 gms.
That means on an everage Filter going out were having

with in them 8.4 gms.of oil.
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DEVELOPMENT FOR GENERATING RMC:

SOFTWARE
m/d"tﬂwj
ﬂ_ovf N
AIM: C’)//L
Aim of this project was to develop a computer
software for generating Bill of material of a particular
Part No.(Filter), which should also contain the raw material
cost of each component and 1its value and also at the
end the total value of the Part No.(Filter) { e wELS

price to be quoted. The report containing all this infor-

mation was called RMC.

INTRODUCT ION:

This project was basically aimed at combining
two reports, one was 211l of Materials and other being
RMC. previously the Bill of Material was being prepared
by ENGG. Department and then it was sent to Purchase
Department who used tO prepare its RMC, giving the total
value of the filter, manually on the paper. A software
had to be developed which could do both things i.e. Give
us BOM of a particular part Number and also Raw Material
cost of each component thus giving UusS the total value
of the Filter. The software should be capable of considering
all the costs to be added while calculating RMC 1i.e.
plating Cost, Assembly Cost ( in case of vendor ), Rate,

Cost of Scrap. Job Work (for vendor) and lastly the Profit.
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Hence these all adding to give out value of each component
and Total value of component ( RMC ).
DEVELOPMENT :

This Software was developed in D Base
Iy + package, in which Firstly a Pseudocode was made
giving us our requirements of the software. There were
basically three main programmes :-

1) for Adding New Part Numbers.

2) for Editing Old Part Numbers.

3) for Printing Reports.

First programme takes care of Adding New
Part Numbers which are not existing in Master File. If
a part number is added which already exist this programme

gives the message and person can go in

the Edit Mode.

Second programme takes care of Editing
Old Part Numbers. In this case if you feed in a part
number which is not their it Flashes a Message and you
can go to Add Mode.

This main programme also ask vyou whether

the Part Number contains a particular component,

is positive it goes
and get various data needed for

of Raw Material, Job Work/Profit

to sub programme
generating

ete.

if answered

of that component
RMC e.g.Rate
If it is answered
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in negatives then it skips that programme and goes to
next component. There were 28 sub programmes for taking

the information required for calculation of RMC.

Third programme was made for printing

reports in the form as shown, for a particular Part Number.

So these were the three software programmes

which took care of whole of the RMC report.

Thaper lustitule of Bagg & Toch.
PATIALA - [47wu.
(ENTRAL LIBR A .Y

.......... Ags, NOm-u-c-Dt-munn--
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DETAILS OF MAGSTER DATA BASE FILC
FICLD NAME CONTENTS TYPE WIDTH DEC.
PIND PI-- NO. CHARACTER ?
DESC DESCRIPTIPON CHARACTER 12
PARTND PART NO. CHARACTER ?
RM RAW MATERIAL CHARACTER 7
RMCODE RAW MAT. CODE CHARACTER 5
USAGE USAGE FACTOR NUMERIC 1
FNLWT COMPONENT WT. NUMERIC 8 <
(Gms )
NETWT BLANK WT. NUMERIC 2 3
(Gms)
GRWT GROSS WT. NUMERIC 2 3
(Gms}
UNIT UNIT CHARACTER 3
SHSIZE SHEET SIZE CHARACTER 10
(Lmm#*Bmm)
NOSELK NO. OF DLNKS NUMERIC 4
REMARKS REMARIS CHARACTER 15
RATE RATE OF MATL. NUMERIC 5 2
(Rs/kq)
JOE_FPRO JOE WORK/PROFIT NUMERIC 5 2
(Rs) .
SCRAP SCRAP (Gms.) NUMERIC 5 2
CO_SCRAP COST OF SCRP NUMERIC 5 2
(Rs)
RMC RAW MTL. COST  NUMERIC 4 2
VALUE TOTAL VALUE NUMERIC 4 2
(Rs) SE—
TOTAL 150




* FROGRAM FOR BILL OF MATERIALS
talk off

Coitirm on

satiety oFfF

ECHO OFF

set

=¥ =0

set

TEF

CLEA
SET FROCEDURE TGO GOOD

D0 GO0OD WITH "CORRECTING GLD RECORDS!
SITJIRE SFACE(1)Y TO ANS
8 18,3 SAY "YOU WANT

READ

IF ANS="§"

TO AFFEND (Y3 "

GET

a ln_l.'\-.‘
8 17,3

Th

STORE
STORE
STORE
ﬂTGEE
STOR

STGRE
STOR

STORE
STNRE
STORE
STORE
STORE
BTORE
STOR

“TORE
STORE
- TORE
STORE

STORE

"

»n

]
=
3

;
o
L
b7}

¥
ot

=] Geaf g
)
T e 1 e e

[
mmmmmmm

10 gy U)o g

Ui g
- - -
o N o ot

a

STORE
STORE
STORE
STORE
STORE

E SPRACENT) T0

nmwmo g

GRBa.

SFARCE{1)

SFARCE(T)

TBOINICE OF YOU"

TTHANKS"

S8Y

SAY

-

"WELCOME TO ANOTHE
"GO0D LUCk®"

"

o
=
~
o2

L P

¥
l'
won

n

1;

L]
ik OFF
FiNG
BFATE(1) TO FV
B2@.808 T4O FWFVCL
@ TO UFFVCL
sSFACE(L) 70O GM
0. 208 TO FWGEEDN
@ 70 UFGEGHN

TG GEONCOM
SFACE(1) TO EF
@ 7O UFEFOXY
GoG. 000 TO FWEFGXY
SFACE(L) TO FA
SFACEYS) TO FGFRACH
DD, 600 TO FWFACH

" TO FPACKCOM
"“TEiii T 85
rB FWasl
T8 TC
TB ENETT
TR RMECT
TG RHMCOECT
o :D LiFEET
BOB0. 808 TO

SoE 7O

BoBa. dea 70
DF‘P‘SCE A i:)
SFACE(LIZ
GBEHES TO
BFACE(L)

i}
T
r

) ""GJ
m
f‘i-‘

Bt I El
)

I_a‘:]_-._p-
0

m

1

R

“IJ]
I'i!
L

FWECT
BWECT
GWECT

NOSECT
TG
TGO
70
T0
TG

SHACERNS)

SFACENS) RMCOECE

@ TO UFECR

BB00.230 TO FWECE

AN
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STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
S5TORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
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STUORE
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Uy uw gy u

C
3

TRRE
STORE

iy}

STORE
STORE
STORE
STORE

PEEH. 003 TO BWECE
COO0. 328 TO GWECE
SFACE(12) TO BSECEH
sFACEVIZ2) TO SHSECR
2Bed TO NOSECE
SFACEYL) TO ECECGM
SPATE1) TD EDT
SFACELTF) TO FNEDT
@ 70O UFEDT

Q@R. 208 TO GWEDT
GRG. BB TO RWEDT
SFACE{1) 7O EDTCOH
SFACE(1) TO EDE
SFACENF) TO FPNEDR
& 70O UFEDE

Cad.e0 TO GWEDR
LoD. 868 TO BWEDR
SFACE(1) TO EDECOM
BFACE(I) TOD CT
SFACE?) TO PNCT
SFACEL(I) TO RMCT
SFACE(S) TO RMCOCT
DoDE. 60D TO BWCT
B2R0. 603 TO FWCT
CO0R. 000 TO GWCT
SPACE(1IZ) 70 EBBCT
SFACE(1IZ) TO BH3CT
820@ TC NOSCT

SPACE(1) TO CTCOM
sFACE(LY TO OF
SFRCE(F) TO FNOR
SFACE(Z) TG RMOR
SFARCE(S) TO RMCOOR
CEBG. @80 TO BWOR

LHR@. DEB TO FWOR
GO0, 608 TO GWOR

aid

SFRCE(LIZ) TO B30OR
SFRATEVIZY TO SHE0R
DEBB TO NOSDR
oFACE(L) TO ORCOM
SPACE(L) TO OB
SFACE(T) TO FNOR
BHD. DO TH BWGE

SFACE(L) TO GECGHM
SFACE(1) TO RS
SFARACE (T TO FNRS
SFACELL) TO RSCOM
SFARCEVI)Y 70 Gu
SFACET) TO PHNBU

SFACEIZ) TO RMGU
SFRCE(D) TO RMCOGL

@20.006 TO FWEU,JOBGU,RTGU

Co0%. 300 TO BWGU
00C. 000 TO GWGU
SFACE (1) TO GUCOM



STORE

STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
STORE
S5TORE
STORE
STORE
STORE
5TORE
STORE
STORE
STORE
STCORE
STORE
STORE
STORE
STORE
STORE
STORE
BTORE
STORE

STORE
STORE

STORE
STORE

STORE
STURE

STORE
STORE

STORE
STORE

STORE
3TORE

STORE
STORE

STORE
STORE

STORE

@ TO UFBU
Eace (L) T8 BTy
& TO UFGHTI
SPACE(1) TO GMT1COM
SPACE(1) TD GMT2
SFACE(T) TO PNGMTZ
@ TO UFBMTZ
SPACE(1) TO GMTZCOM
SPACE(1) TO GKTI
SPACE(9) TO PNGKTI
@ TO UFBKTI

SFACE (1) TO GKTICOM
SPACE(1) TO GKT2
SPACE(S) TO PNGKTZ
B TO UFGKT2
SPACE(1) TG GKTZCOM
SPACE(1) TO CBi
SFACE(T) TO FNCG1

2 TO UFCG1

SPACE (1) TO CG2
SPACE (9) TO FNOB2

@ TO UFCGZ

SFACE (1) TO ORI
SFACE (3) TO PNORI

@ TO UFORT

SFACE (1) TO DEL
OTE. 000 TO FWDEL
SFACE(1) TO WSR
SPACE () TO FRWSR
SFACE (6) T RMWSR
SFACE(S) TO RMCOWSR
3 TO UFWSR

SFACE (1) TO WSRCOM
SFACE (1) TO PB
SFACE(S) TO PNPE
CO00. BOB TO FWPE
SFACE (1) TO PECOM

SFARCE{L) TO MFE
SFRCE(F) TO FHNHMFD

G.8080 TO UFMFE
SFACE(12) TO MFBBI
TETB, D03 TO FWHFE
SFRCE VL) TO FMFPBCOH
SFARCE(L) T3 CTN
BPACE(T) TO FNLCTH
SFACE(S) TO RMCOCTN
SFRCE(1Z2) TD CTNBZ
SFACENL)  TO CTNCOM
SFARCE(L) TO MCTH
SFACEYT) TO FPNMOTHN
G.006 TO UFMCTHN
SFACE(S) TO RMCOMCTN
SFACE(1) TO MCTNCOM
SFACEY1) TO MCRT



STORE SFACE(?) TO FNMCRT

STORE ©.00&8 T3 UFMCRT

STDRE SFACE(S) TO RMCOMCRT

STORE SFACE (1) TG MCRTCOM

STORE SPACE(1) TO LBL

STORE SPACE(F) TO PNLBL

STORE 0.06GH TO UFLBL

STORE SFACE(1) 7O LELCOM

STORE BFACE(1) 7O LELCOM

STORE BPACEYL1) TO STKR

STORE SBFACELF) TO FPNSTHER

STORE @.00808 TG UFSTKR

STORE SFACE(1) TO STKRCOM

STORE SFACE1) TO COM

STORE SFACE?) TO COMF.FNCOV

STORE SFACE1I) TO FNLCOM

STORE BB8.08 TO RTCOV,FWCOV, BWCOV, GMCOV , SOBCOV ,,FCOST , BOFRNT
RTECT ,RTECE,RTEDT ,RTEDE,RTEQ,RTS5C,RTRS,A55CH , SFCH, REJ , ABCHR

STORE ©000.@@ TO JOBECT,JOBECE,JOBEDT,JOREDR, JOBED, JORSSC, JOBRS
STORE SFACE(1) 7O ECT,ECB,EDT,EDB,RT '
STORE SPACE(1) TO BD,GED,EFO,ASSY.,COVCOM

STORE SFACE(12) TO BSCOV,SHSCOY

STOR " " TO MEXT

SET TALK ON

DO MENU

BET SAFETY ON

SET CONFIRI DFF

RETURN



#xOUEPROGRAM FOR DILL OF MATCERIALS
CLEA

USE MASTERA

GO TOP !

STOR RECNDC() TO X 8

DO WHILE .T.

GO X

GLET COLO TO W/+

& 10,10 SAY "FOR WHICH PI-NO. " GET PNO
READ =~

CLEA

A &,3 BAY “SIDE SCALING CLIFP 7 (Y/N)" GET 8S PICT "!*
READ

I H5< >N

DN GSG

ENDIF

CLEA

d 8,3 SAY "REINFORCCMENT SPRING 7 (V/N)'" GET RE PICT "'
READ

IF RECIVNY

DO RS

ERNDIF

CLEA

& 8,3 SAY “CT GUIDE 7(Y7N)" GET GU PICT 1%
READ

IF GU< "N

DN GU

CNDIF

CLEA

QD 8,3 SAY "GROMET-1 7(Y/N)" GET GMT1 PICT "!"
READ

IF GMT 1< >N

DO GMT1

ENDIF

CLEA

d &,2 SAY "GROMET--Z 7(Y/N)" GET GMTZ
READ

1= GMEZL >N

DO GMTZ

ENDIF

CLEA

@& 8,3 SAY "GASKET-1 72(Y/N)" GET GKT1
READ

I GKT1<> "N

DO GKTH1

ENDILII

CLEA

& 8,3 CAY "GASKLT-2 7(Y/N)" GLCT GKTZ
READ

IF GKTZL>"NY

DO GKT2

ENDIF

CLEA

8 8,3 SBAY "C GKT--1 7(Y/N)" GET CG1
READ



IFF CG1< >"N"

no CG1

ENDIF

CLEA

® 8,3 GAY "C GKT--2 7(Y/N)" GET CG2
READ

40 SRR o £ o

Do CG2

ENDIF

CLEA

& 8,3 SAY "0 RING 7(V/N)" GET ORI
READ

I QRIS >N

DO ORI

ENDIF

CLEA

D 8,3 5AY "GEONW 7(Y/N)" GET GEO
READ

IF GEO<>"N"

DD GEON

ENDIF

CLEA

08,3 CSAY "EPOXY 2(Y/N)" GET CPO
READ

IF EPDS>1 N

po EP0OXY

ENDLIF

CLEA

8 8;3 SAY “DELFIN TOVZN)Y' GET DEL
RiEAD

I DElL G Y

DO DEL

CNDIF

CLTA

D 8,3 SAY "WASHER 72(V/NX'"  GET WGR
READ

IF WSR< >"N"

DO-WSR

ENDLIE

CLEA

2 &,2 SAY “POLYBAG 7(Y/N}" GET FL
READ

L R 2 NS

Do PD

ENDIF

CLEN

2 8,3 SAY "MUL PER 7(V/N)' GET MPD
READ

IF MFPB< >N

DO MPE

ENDIF

CLEA

a 2,3 SAY "CARTON" GET CTN

DAY



DO CTN

ENDIF

CLEA

@ 8,3 GAY "MUL CTN ?2(Y/N)" GET MCTN
READ

IF MCTNC "N

DO MCTN

ENDIF

CLEA

@ 8,3 GAY "M CRATC 72(Y/N)" GET MCRT
READ

1E T MCRT< >N

no MCRT

ENDIF

CLEA

& 8,3 GAY "LADLE ?2<(Y/N)'" GET LIL

READ

IFE B » N

DO LBL

CNDIF

CLTA

@ 8,3 SAY "GTICHKER 2(Y/N)" GET STHR

READ

1F STHRE >N

D) STKR

ENDIF

CLEA

a &,3 SAY " END CAF TOP ?2(¥/N) " GICT ECT
READ

EE=ECil M

B0 =CT

ENDIF

CLEA

@ 0.3 CAY "END CAP DBOTTOM 7(VY/H)" GCET CCH
EAD

I EER s BNy

O =CB

CHDIF

CLLEA

@ &,3 SAY " END DISC EOTTOM 7(V/H)" GCT LEDB
READ

IF EDE< =*"'N*

30 EDB

ENDIT

CLEN

& 8,3 CAY " END DISC TOP 72(Y/N)" GET EDT
CAD

B EDT pHNY

DO EDT

ENDT

CLLEA

a2 5,3 SAY " BOWL 7(Y/N)" GET BOD

RCAD

IF BO< >N

DO COwL.



ENDI
CLEA

@ 8,3 SAY "COVER ASSEMELY (Y/N) 7" GET ASSY
READ

Il ASSY{>“N"

DO COVER

ENDIF

CLEA

@ 10,3 SAY “NEXT PI-NO. NOW 7(Y/N)" GET NEXT
READ

IF NEXT<3“N"

CLEA

SET COLO TO

STORE X+30 TO X

LOOP

ENDIF

RETURN

ENDDO



%% PROGRAM FOR SSC
@ 15,3 SAY "COMPONENT WT" GET FWSSC PICTURE "99.990u
READ

WALT

LOCATE FOR PINO=FPNO .AND. DESC="SEC

CLEAR ‘

@ 14,5 BAY "R A T E :" GET RTSSC PICT 909 oo
READ

REPLACE PARTND WITH SUEBSTR(PIND,1,4)+"02000"
REPLACE RM WITH “AL"

REPLACE RMCODE WITH “ALO31"

REPLACE USAGE WITH 1

REPLACE FNLWT WITH FWSSC

EPLACE RATE WITH RTSS

REPLACE SCRAP WITH GRWT-FNLWT

REPLACE CO_SCRAP WITH SCRAP*S/1000

REPLACE RMC WITH RATE%GRWT/1000

REPLACE VALUE WITH RMC +JOE_PRO

REPLACE UNIT WITH "GMS*

RETURN

CLEA

# REN SPG
DOSWHEILE T,

a 10,3 SAY "PARTNO'" GET PNRGC

READ

WALT

a 16,3 SAY "R A T E " GET RTRS PICT "9%99.9%"
READ

a 18,5 SAY "JOB WORK/ PROFLIT :' GET JOERS PICT "999.%9"
READ

ILOCATE FOR PINO=FPNO .AND. DESC="REN SPG"
DO CASE

CASE FOUNDC()

REPLACE PARTNO WITH PNRS

REPLACE RM WITH "SPG STEEL"

REPLACE RMCODE WITH "SSPOOY

REPL ACC USAGE WITH 1

REPLACE FNLWT WITH 1.0C00

REFLACE RATE WITH RTRS

REPLACE JOB_PRO WITH JOCDRS

REPLACE RMC WITH RATE#GRWT /1000

REPLACE VALUE WITH RMC +J0OB_PRO

REPLACE UNIT WITH "NOS"

CASE .MNOT. FOUNDC()

CLEAR

@ 10,10 SAY "PART NOT FOUND"

WALIT "Press Any key to continue"

ENDCASE

RETURN

ENDDO



# GUIDE
RO WHILE .T.
o 10,3 SAY "PARTND'" GET PHNGU

READ ;
& 12,3 5AY "RAW MATL" GE1 RMGU
READ _

a8 13,3 SAY "RM CODE" GET RMCOGU
READ

o 14,3 GAY "USAGE FACTOR" GLET UFGU
READ

& 15,3 CAY "COMPONENT WT."™ GET FWGU FICTURE "“999_ ggqu
RCAD

@ 16,3 GAY "BLANK WT" GET DBWGU PICTURD "9 goqu
READ

o 17,3 SAY "GROSS WT" GET GWGU PICTURE “999, 9994
NEAD

CLILAR

@ 10,10 GAY "M A T E 2 GEI RTGU PICT "0, oo ;
RZAD

@ 12,10 CAY "JOB WORK/ PROFIT :" GET JORGU PICT oo g
READ

@ 16,5 SAY "YOU MADE SOMC MISTAKE 77" GET GUCOM
REAN

IF GUCDOM="y"

L.00P

1 AR

LOCATE FOR PIND=PHND .AND. DESC="CT-GUIDLE"
REPLACE PARTHO WITH PNGU

REPLLACE RM WITI! RMGU

REPILLACE RMCODE WITH RMCOGU

REPLACE USAGE WITH UFGU

REPLACE FHLWT WITH FHGU

RICPLACE NETWT WITH BWGU

REPLACE GRWT WITH GWGH

REPLACE RATE WITIH RIGU

REPLACE JOB_PRO WIii JOBGU

REPLACE SCRAP WITH GRWT-FNLWT

REPLACE CN_SCRAP WITH SCRAP:S / 1000

REPILACE RMC WITH RATEAGRUWT £ 1000

REPLACE VALY WIT!H RMC ioB_PRn

REPLACE UNIT WITH “"GMS*

CNDIF

RETURM

ENDDO

CLEA



# GROMET- 1

00 . WHILE .T. :

a 12 3 SAY "PARTNO" GET PRGMT 1

READ ‘ e '

a 14,3 SAY ”UDAGE FACTDR“ CGET UFGMT1
HEQD

@ 19,3 SAY “ANY CHANGE(Y/N)" GET GMT1COM
READ

IF GMT1COM="vy"

L.00P

ElLSE&

LDCATE FOR PIND FND AND DEGC="GROMET-1"

REPLACE PARTNO WITH PNGMT1
REPLACE RM WITH "“SYN RUE"

REPLACE USAGE WITH UFGMT1

REPLACE FNLWT WITH 1.000

REPLACE UNIT WITH "“mMOS"

ENDIF

RETURN

ENDDO

CLEA

* GROMET-2

DO WHILE .T.

8 6,3 SAY “PARTNO" GET PNGMTZ2

READ :

2 8,3 SAY "USAGE FACTOR" GET UFGMTZ2

READ ‘ '

& 10,3 say "R ATE : " GET RT PICT "999, 609u
READ

2@ 12,3 SAY "JOE WORK/ PROFIT :" GET JOB "“999.99"
READ

2 16,3 SAY "YOU WANT TO CORRECT SOME THING 77" GET
READ

IF GMTZCOM="vy"

LooP

ELSE

LOCATE FOR PINDO=PNO .AND. DESC="GROME|-2"
REPLACE PARTMO WITH PNGMTZ

REPLACE RM WITH "SY¥YN RUB"

REPLACE USAGE WITH UFGMTZ

REPLACE FNLWT WITH 1.000

REPLACE RATE WITH RT

REPLACE JOB_PRO WITH JOC

REPLACE RMC WITH RATE#*GRWT/ 1000

REPLACE VALUE WIT!l RMC +JOE_PROD

REPLACE UNIT WITH "MOS"

ENDIF

RETURN

ENDDO

Gr1r2ComM



* GABKET--1

DO WHILE .T.

a 10,3 SAY "PARTNO" GET PNGKT1

READ

a 12,3 SAY "USAGE FACTOR" GLET UFGKT1

READ :
@ 18,3 SAY "YOU WANT TO CORRCCT SOMETHING ?77(Y/N)" GET GKT1COM PICT "“iw
READ

IF GKT1COM="y"

LOOP

ElL&E

LOCATE FOR PIND=PNO .AND. DESC="GASHET-1"
REPLACE PARTMO WITH PNGKT1

REFLACE RM WITH "“SYNRUB"

REPLACE USAGE WITH UFGKT1

REPLACE FNLWT WITH 1.000

REPLACE UNIT WITH “NOS“

ENDIF

RETURN

ENDDO

CLEA

* GASKET -2

DO WHILE .T.

a 12,3 SAY "PARTNDO" GET PNGKTZ

READ

a 14,3 SAY "USAGE FACTOR" GET UFGKTZ
READ

WALT

LOCATE FOR PIND=PND .AND. DESC="GASKET 2"
REPLACE PARTNO WITH PNGKTZ

REPLACE USAGE WITH UFCKTZ

REPLACE RM WITH “SYN RUB"

REFLACE FMLWT WITH 1.000

REPLACE UMIT WITH "“NOS"

RETURN

ENERO

CLEA



% C GRT-1

DO WHILE .T.

@ 12,3 SAY "PARTND" GET I'NCG1

READ

2 14,3 SAY "USAGE FACTOR" GET UFCG1
READ

WAIT

LOCATE FOR FPINO=FPNO .AND. DESC="C GKT--1"
REPLACE PARTNO WITH PNCGH

REFLACE USAGE WITH UFCGH1

REPLACE RM WITH "SYN RUB"“

REPLACE FNLWT WITH 1.000

REPLACE UNIT WITH "NOS"

RETURN

EMNDDO

CLEA

e CeGR T2

DO WHILE .T.

@& 12,3 SAY "PARTNO" GET PNCG2

READ

a 14,3 SAY "USAGE FACTOR" GET UFCG2
READ

WALT -
LOCATE FOR PIND=FNDO .AND. DESC="C GKT--2"
REFPLACE PARTNO WITH PNCGZ
REPLACE RM WITH "SYN RUB"
REPLACE USAGE WITH UFCGZ

REPLACE FHLWT WITH 1.000
REPLACE UNIT WITH “NOSY
RETURN

ENDDO

CLEA



# DRING

DO WHILE .T.

& 12,3 SAY "PARTNO" GET PNORI

READ

a 14,3 SAY "USAGE FACTOR" GET UFORI
READ

WALT

LOCATE FOR PIND=PND .AND. DESC="0O RING"
REPLACE PARTND WITH PNORI

REPLACE RM WITH "“SYN RUB"

REPLACE USAGE WITH UFORI

REPLACE FNLWT WITH 1.000

REPLACE UNIT WITH "NOS"

RETURN

ENEDO

CLEA

#% PROGRAM FOR GEONM

DO WHILE T,

a 15,3 SAY "USAGE FACTOR" GET UFGCON

a 17,3 SAY "“FINAL WT" GET FWGEON PICTURE "“999.79gn
@ 17,3 SAY "ANY CHANGE 7" GET GEONCOM

READ

IF GEONCOM<Z »“N"

LOGR

ENDIF

LOCATE FOR PINO=FNO .AND. DESC="ADHSVR"
REPLACE PARTNO WITH SUBSTR(PING, 1,4) +"33000"
REPLACE RM WITH “GEON"

REPLACE RMCODE WITH "GS5400"

REPLACE USAGE WITH UFGEON

REPLACE FNLWT WITH FWGEON

REPLACE UNIT WITH "GMS"

RETURN

ENDDO

CLEA



#% PROGRAM FOR EPOXY

a 15,3 SAY "USAGE FACTOR" GET UFEPOXY

READ

a 18,3 SAY "FINAL WT" GET FWEPDXY PICTURE "999.79%"
READ

WARIT

LOCATE FOR PINO=PNO .AND. DESC="ADHGVI"
REFLACE PARTNO WITH SUBSTR(PINO, 1,4)+"35000"
REPLACE RM WITH “CPOXY"

REPLACE RMCODE WITH "A2060"

REPLACE USAGE WITH UFEFOXY

REFPLACE FNLWT WITH FWEPOXY

REPLACE UNIT WITH "GMS"

RETURN

CLEA

4 DELFIN

DO L LN T

& 12,3 SAY "FINAL WT" GET FWDEL PICTURE “99.992"
READ

WAILIT

LOCATE FOR PINO=FPNO .AND. DESC="ADHCV4"
REPLACE PARTNO WITH SUBSTR(PIMND,1,4)+"34000"
REPLACE RM WITI! “"DELFIN"

REPLACE NMCODE WITH “DELOO"

REPLACE USAGE WITH 1

REPLACE FNLWT WITH FWDEL

REPLACE UNIT WITH "GMS"

RETURN

ENDDOD

CLEA



* WASHER

DO WHILE .T.

& 10,3 SAY "PARTND" GET PNWSR

READ i :

@ 12,3 SAY "RAW MATL" GET RMWCR
READ

a 14,3 SAY "RM CODE" GET RMCOWSR
READ

@ 16,3 SAY "USAGE FACTOR" GET UFWSR
READ :

@ 18,3 SAY "ANY CHANGE(N)" GET WSRCOM
READ

IF  WSRCOM="y"

LooP

ELSE

LOCATE FOR PINO=FNO .AND. DCSC="WASHER'
REPLACE PARTNO WITH PNWSR

REFLACE RM WITH RMWSR

REPLACE RMCODE WITH RMCOWSR

REPLACE USAGE WITH UrWER

REFLACE FNLWT WITH 1.000

REPLACE UNIT WITH “NOS"

ENDIF

RETURN

ENDDO

CLEA

* POLY BAG
DERIRHILE < T.

@ 10,3 SAY "PARTNO" GET PNPB

READ

2 12,3 SAY "FINAL. WT" GET FWPE FPICTURE B 6 LT
REA

@ 16,3 SAY "YOU WANT TO CORRECT SOME THING(Y/M)* GET PBCOM
READ

IF PBCOM="Yy"

LGOP

ELSE

LOCATE FOR PINO=PNO .AND. DECC="POLYEAG"
REPLACE PARTNO WITH PNPE

REFLACE RM WITH "PTHENC"

REPLACE RMCODE WITH "RBGOO"

REFLACE BLSIZE WITH "GCN 003,005"
REPLACE USAGE WITH 1.000

REFLACE FNLWT WITH FWPB

REPLACE UNIT WITH “GMS“

ENDIF

RETURN

ENDDO




¥ MUL PR

EO0 WHILE .T.

a 10,3 SAY "PARTND" GCET PNMPB

READ

@ 12,3 SAY "USAGE FACTOR'" GET UFMPE PICTURE "9.99%9"
READ

@ 14,3 SAY "FINAL WT" GET FWMPE PICTURE "9999.%9%"
READ

@ 18,3 CGAY "YOU WANT TD CORRECT SOMETHING 77" GET MPECOM
READ

IF MPBCOM="Y"

Loor

ELSE

LOCATE FOR PINOD=PND .AND. DESC="MUL FE"

REPLACE PARTNO WITH PMMPE

REPLACE USAGE WITH UFMPD

REPLACE RM WITH "“PTHENE"

REPLACE RMCODE WITH "RBGOO"

REPLACE BLSIZE WITH "GEN 034, 003"

REPLACE FNLWT WITH FWHMPE

REPLACE UNIT WITH "GMS"

ENDIF

RETURN

ENDDOD

% CARTON

DO WHILE .T.

@ 10,3 SAY "PARTNO" GET PNCTN
READ

@ 12,3 SAY "RMCODE'" GET RMCOCTN
READ

a 16,3 SAY "ANY CHANGE (N)'" GET CTNCOM
READ

IF CTNCOM="vy"

LOOP

ELSE

LOCATE FOR PINDO=PNO .AND. DESC="CARTON"
REPLACE PARTNO WITH PNCTHM
REPLACE RM WITH "BOARD"

REPLACE RMCODE WITH RMCOCTM
REPLACE BLSIZE WITH "“GEN 004"
REPLACE USAGE WITH 1

REPLACE FNLWT WITH 1.000
REPLACE UMIT WITH “NOS"

ENDIF

RETURN

ENDDO



# MUL CTN

DO WHILE .T.

D 10,3 CAY "FARTND" GET FPNMCTN

READ

A 12,3 CAY "USAGE FACTOR" GE! UFMCTN PICTURE "?.999"
READ

& 14,3 54aY "“RM CODE" GET RMCOMCTN

READ

A 16,3 SAY “ANY CHANGE (N)" GET MCTNCOM
READ

IF MCTNCOM="Y"

LOOP

ELSE

LOCATC FOR PIND=PNO .AND. DESC="MUL CTN"
REPLACE PARTND WITH PNMCTN

REPLACE RM WITH "DOARD"

REPLACE RMCODE WITH RMCOMCTM

REPLACE USAGE WITH UFMCTN

REPLACE BLSIZEZ WITH “GEMN 004"

REFLACE FNLWT WITH 1.000

REPLACS UNIT WITH "NOS™

ENDIF

RETURN

ENDDOD

%* LABLE

B8 WiHILE S e

& 40,3 SAY "PARTNOY GET PNLEL

READ

a8 12,3 54aY "USAGE FACTOR" GET UFLEL
READ

2 14,3 Say “ANY CHANGE (N} GET LELCOHM
READ

IF LBLERAM="Y"

Loor

ELSE

LOCATE FOR PINDO=PNO .AND. DESC="LALCLE"
REPLACE PARTNO WITH PMNLEL

REPLACE USAGE WITH UFLBL

REPLACE FMLWT WITH 1.000

REPLACE UNIT WIT:l “NOS"

EMDIF

RETURHN

ENDDO



* MASTER CRATE

DO WHILE .T.

@ 10,3 SAY ”"PARTNO” GET PNMCRT

READ

@ 12,3 SAY "USAGE FACTOR” GET UFMCRT PICTURE ”9.999"
READ

@ 14,3 SAY "RM CODE” GET RMCOMCRT

READ

@ 16,3 SAY "YOU WANT TO CORRECT SOMETHING ??” GET MCRTCOM
READ

IF MCRTCOM="Y"

Loop

ELSE

LOCATE FOR PINO=PNO .AND. DESC="M CRATL”
REPLACE PARTNO WITH PNMCRT

REPLACE RM WITH "BOARD”

REPLACE RMCODE WITH RMCOMCRT

REPLACE USAGE UWITIU UFMCRT

REPLACE BLSIZE WITI "GEN 034"

RETLACE FNLUT WITH 1.000

REPLACE UNIT WITH "NOS”

ENDIF

RETURN

ENDDO

* STICKER

DO WHILE .T.

@ 10,3 SAY "DPARTNO"” GET PNSTKR

READ

@ 12,3 SAY "USAGE FACTOR” GET UFSTKR PICTURE "9.999%"

READ
@ 16,3 SAY "YOU WANT TO CORRECT SOMETHING ??” GET STKRCOM
READ :

IF STKRCOM="Y"

LOOP

ELSE

LOCATE FOR PINO=PNO .AND. DESC="STICKER”"

REPLACE PARTNO WITH PNSTKR

REPLACE USAGE WITH UFSTKR

REPLACE FNLUT WITI 1.000

REPLACE UNIT WITH ”NOS”

ENDIF

RETURN

ENDDO



%% PROGRAM FOR EC-T

DO WHILE

ITI

12,3 SAY "PARTNO" GET PNLCCT
14,3 SAY "RM CODLE" GC RMCOECT

16,3 SAY “"COMPONENT WT'" GET FWECT PICTURE "“9997.999"

a
a
& 15,3 SAY "USAGE FACTOR" GET UFECT
a
a

17,3 SAY “BLANK WT'" GCT BWECT PICTURL "999%9.299"
3 18,3 SAY “GRDSS WT" GET GWECT PICTURE "9797.%277"
a 19,3 SAY "BLANK SIZE" GET BSECT
& 20,3 SAY "“SHEET SIZE" GET SBHSECT
2 21,3 SAY "NOE OF BLANKS'" GET NOSECT

READ
CLEA
& 10,15
READ
a8 12,15
READ
@ 16,15
READ
& 17,12
READ

& 19,3 &

READ

SAY "PLATING COST :* GET FPCOST PICT "9%.9%%9"

say "GCREEMN PRINTING COST :" GET SCPRNT PICT "?9.997"
SAY "R A T E 2" GET RTECT PICT “99%.9%2"

SAY "“"JOB WORK/ PROFIT :' GET JOBECT NICT "“999.99"

AY "YOU MADE SOME MISTAKE ?77(¥/N)" GET ECTCOM

IF ECTCOM<C >"N"

CLEAR
LooPr
EL.BE

LOCATE FOR PINO=PNO .AND. DESC="EC--T"

REPLACE
REPLACE
REPLACE
RCPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPI ACE
REPLACE
REFLACE
REFPLACE
REPLACE
REPLACE
REPLACE
ENDIF
RETURN
CENDDO
CLEA

PARTNO WITH PNECT
RM WITH “CRS"

]RMCODE WITH RMCOSCT

USAGE WITH UFGCT

BLSIZE WITH BSECT

SHSIZE WITH SHSECT

FNLWT WITH FWECT

NETWT WITH CWECT

GRWT WITH GWECT

NOSBLK WITH NOSECT

RATE WITH RTECT

JOE_PRO WITH JOBECT

SCRAP WITH GRWT-FNLWT

CO_SCRAP WITH SCRAP%S/1000

RMC WITH RATE*GRWT /1000

VALUE WITH RMC +JOE_FRO +PCOST+SCPRNT
UNIT WITH "GM3"



*PROGRAM FOR EC-E

D WHILE (T

a 12,3 SAY "PARTNO" GET PNECE

a 14,3 SAY "RM CODE" GET RMCOECE

@ 15,3 SAY "USAGE FACTOR" GET, UFECE

a 16,3 SAY "COMPOMENT WT" GET FWECB PICTURE "“99792.997"
@ 17,3 SAY "BLANK WT" GET BWECE PICTURE "9999.9%9%"
a 18,3 SAY "GROSS WT" GET GWECEB PICTURE "“999%2.997"
a 19,3 SAY "BLANK SIZE' GET BSECB

a 20,3 SAY "“SHEET SIZE" GET SHSECE

a 21,3 SAY "NOS OF BLANKS" GET NOSLCCE

READ

CLEAR

B %0 SAVE SREA AT VB R UGETCRBTECE (\FICTT "S55y
READ

a 16,10 SAY “JOB WORK/. PROFLT :" GET JDBECE PICT "999.9%"
EAD

a 18,10 SAY "YDU MADLC SOME MISTAKE ?77(N)" GET ECEBCOM
READ

IF ECBCOM ="Y"

LOoOoP

ELSE

LOCATE FOR PINO=PND .AND. DESC="EC-B"

REPLACE PARTNO WITH PNECE

REFLACE RM WITH "CRS"

REPLACE RMCODE WITH RMCOECE

REPLACE USAGE WITH UFECD

REPLACE FNLWT WITH FWECD

REPLACE NETWT WITH DRBWECE

REPLACE GRWT WITH GUWECE

REFLACE BLSIZE WITH BSECB

REPLACE SHSIZE WITH SHSECE

REFPLACE NOSBLK WITH NOSECE

REPLACE RATE WITH RTECE

REPLACE JOB_PRO WITH JOBECE

REFPLACE SCRAP WITH GRUWT -FMLKWT

REPLACE CO_SCRAP WITH SCRAP25/1000

REPLACE RMC WITH RATE#GRWT /1000

REPLACE VALULC WITH RMC +JOB_PRO

REPLACE UNIT WITH “GMS"

ENDIF

RETURN

ENDDD

CLEA



% ED-B
DO WHIL
a 10,3
a8 12,3
& 14,3
a 16,3
READ
CLEAR
a 13,5
READ

8 13,5
READ

a 1&,5
READ

E .7,

EAY "PARTND" GET PNEDE

SAY "USAGE FACTOR" GET UFEDE

5AY '"GROSE WT" GET GWEDB PICTURE "“99%.999"

SAY "BLANK WT" GET BWEDB PICTURE "999,999"

SAY "R A T E " GET RTEDB PICT "“999.99"

SAY "JOB WORK/ PROFIT :" GET JOEBEDE PICT "“§99,99"
SAY "YDOU WANT TO CORRECT SOME THING 77" GET EDECOM

IF EDBCOM ="y"

LOOP
ELSE

LOCATE FOR PIND=PNDO .AND. DESC="ED--B"
PARTNDO WITH PMNEDE

RM WITH "ED PPR"

RMCODE WITH “EDOOO"

USAGE WITH UFEDE

NETWT WITH BWEDE

GRWT WITH GWEDE

RATE WIT! RTEDE

JOE_PRDO WITH JOBEDE

SCRAP WITH GRWT--FNLWT
CO_SCRAP WITH SCRAP%571000
RMC WITH RATE*GRWT /1000
VALUE WITH RMC +JOE_PRO
UMIT WITH "GMS"

REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
ENDIF
RETURRNM
ENDDO
CLEA



% ED-T
DO WHIL
a 12,3
a 14,3
a 16,3
a 18,3
READ
CLEA

a 12,15
READ

a 14,15
READ

8 1&, 13
READ

IF EDTC
LoaP

Bl SE

LOCATE FOR PINO=PND .AND. DEEC="ED-T"

REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REFPLACE
REFLACE
REPLACE
ENDIF
RETURN
ENDDO
CLEA

E .T.
ZAY "FAR

SAY "USAGE FACTOR"
SAY "GROSS WT"
"BLANK WT"

SAY

SAY "R A TE
SAY "“JOB WORIL/ FPROFIT

SAY "YOU MADE

DM =IlYII

TND"

GET PNEDT

GET UFEDT

GET GWEDT PICTURE
GET BWEDT PICTURE

ECCGET RIEDT PLOT

PARTND WITH PNEDT

RM WITH
RMCODE

“ED
WITH

FPR"
“"EDOOQ"

USAGE WITH UFEDT
GRWT WITH GWEDT
NETWT WITH BWEDT
RATE WITH RTEDT
JOB_PRO WITH JOBEDT
SCRAP WITH GRUT-FNLWT
CO_SCRAP WITH SCRAP%5/1000
aMC WITH RATE#GRWT /1000
VALUE WITH RMC +JOB_PRO
UNIT WITH “GMGE"

"GeT . 995"

’

"999.999"

959 . 55"

P GET JDEEDT PICT

e o it o

SOME MISTAKE ?77(NM)*" GCET EDTCOM



% FROGRAM FOR BOWL

DO WHIL
12,3
14,3
16,3
17,3
18,3
12,3
20,3
SHEE
READ

a 16,5
READ

@ V7,7
READ

a 22,3

READ
IF BOWL
LOOP
ELSE

oL Le

LOCATE FOR PINO=PNO .AND. DESC="LEOWL"
PARTNO WITH PNEOWL

REPLACE
REFLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REFPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
ENDIF
RETURNM
ENDDO
CLEA

RMCOBOWL

SAY "COMPONENT WT" GET FWBOWL PICTURE e e A

WT'" GET BWBOWL PICTURE "9999,99¢u
WT" GET GWEOWL. PICTURE "9999,999"

GET BSBOWL

E .T.

SAY "PARTNO" GET PNEOWL
SAY "RM CODE" GET

SAY “BLANK

SAY "GROSES

SAY "BLANK SIzZE"

SAY "SHEET

SAY "R A T E " GET RTBO PICT "999.59"

S5AaY "JOB WORK/ PROFIT

SIZE" GET SHSBOWL
SAY "NOS OF BLANKS" GET NOSEOWL

:" GET JOBEO PICT

"99%. 99"

SAY "YOU MADE SOME MISTAKE ?7(Y/N)" GET BOWLCOM

CDM:I'\II!

RM WITH “CRS"
RMCODE WITH RMCOBOWL
USAGE WITH 1

BLSIZE WITH BSEOWL

SHSIZE WITH SHSBOWL

FNLWT WITH FWBOWL
NETWT WITH DWBOWL

GRWT WITH

GWEBOWL

NOSBLK WITH NOSEOWL

RATE WITH

JOB_FRO WITH JOBBO

RTEO

SCRAP WITH GRWT-FNLWT

CO_SCRAP WITH SCRAFPx5/1000

AMC WITH RATE*GRWT/ 1000
VALUE WITH RMC +JOB_PFRO

UMIT WITH

IIGMS..



*FDR CO
DO WHIL
STORE ©
STORE S
STORE S
CLEAR
6,3
8,3
30,3
12,3
14,3
16,3
17,3
8,3
19,3
READ
CLEA

a 10, 15
READ

a 16,15
READ

i Tk
READ
CLEAR
a 22,
READ

8 22,3

READ

IF covc
LOoOP
ELSE
LOCATE
REPLACE
REPLACE
REPLACE
REPLACE
REFLACE
REFLACE
REPLACE
REPLACE
REPLACE
REPLACE
REPLACE
REFLACE
REPLACE
REFLACE
REPLACE
REPLACE
REPLACE
ENDIF
RETURN
ENDDO
CLEA

S
S

(=B >SN =5 = s < <5 <5 = R Y =5

i

VER ASSY.
By e
0.000 TD CPCOST,NDSCOV, GWCOV

PACE(1) TO UFCOV
PACE(4) TO RMCOV
AY "PARTNO" GET PNCOV
AY "RM CODE" GET RMCOV
SAY "USAGE FACTOR'" GET UFCOV
SAY "“COMPONENT WT" GET FWCOV PICT "“9999.999"
SAY "BLANK WT'" GET BWCOV PICT "“99937,990"
SAY "GROSS WT" GET GWCOV PICT "9797.9%99"
SAY "BLANK SIZE" GET BSCOV
SAY "“GHEET SIZE" GET SHSCOV
SAY "NOS 0OF ELANKS'" GET NOSCOV
SAY "PLATING COST :'" GET CPCOST
€AY "R A T E " GET RTCOV
SAY "JOB WORK/ FROFIT :'" GET JOBCOV PICT "“999.99"
SAY " ABSEMBLY CHARGES ='" GET ASCHR PICT "999.%9v

5

AY "YOU MADE SOME MISTAKE ?7(N)" GET COVCOM

OM< 3N

FOR PINO=PNO .AND. DESC="COVER-ASSY"

PARTNG WITH PNCOV
RM WITH “CRE"
RMCODE WITH RMCOV
USAGE WITH UFCOV
ELSIZE WITH BSCOV
SHSIZE WITH SHSCOV
FNLWT WITH FWCOV

NETWT WITH EBWCOV

GRUT WITIT GWCOV

NOSELI{ WITH NOSCOV

RATE WITH RTCOV

JOB_FRO WITH JOBCOV

SCRAFP WITH GRWT-FNLWT
CO_SCRAP WITH SCRAP%5/1000
RMC WITH RATE*GRWT /1000
VALUE WITH RMC +JOB_PRO
UNIT WITH "“"GMS"

1ICPCOST *ASCHR
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