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(1,1.,88 - 30,.6.88)

ON_HERO CYCLES PVT, LTD, - A PROFILE

The idea and spirit enshtined in this adage are
reflected more eloquently in the style of functioning at HERO
where the span of 30 years of its emergence on the industrial
scene has been one of continuous growth and development of
new idzas, éoncopta, Innovations and diversifications rather
than of self-complacency, both in the sphere of Production and
Marketing. It is located on the outskirts of Ludhiana, the
Manchester of India,

Started with a modest production of 7500 Bicycles a
year in 1956, Hero Cycles Pvt.Ltd,, has stridden to 8000
Bicycles per day to-day. Not only on domestic front, but
alsc in international area HERO is an establishedrame exporting
its products to approximately 65 countries of the world., Today
Hero has the proud privilege and distinction of being not only
the largest bicycle manufacturer in the country alone but in
th; world also, To support and substantiate my claim that
Hero is No.l in the world today, I reproduce the world Bicycle
Production Graph from the Cycle Press International No.25 °
(Quarterly) August,1986-(C) Japan Cycle Ppaess - 19863

This achievement has solely been possible with the
furesight and vision of enterprising Munjal Prothers,

dedication and hnrd work of Hero Workers, Staff and vast
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qalexy of dealers. It is quite heartening to learn that duriny
the year 1986, Hero has produced 22,00,000 Bicycles which is
agala an auvliable feat in the International Bicycle scenario.
Cesides being instrumental in the growth and developmant_of
abou. 200 ancillaries, Hero's diversification endeavour is
reflected in the successive formation of the following companies:
1, ROCKMAN CYCLE INDUSTRIES PVT,LIMITED(1961)

Manufacturing
Chains (3.7 million] and Hubs (6.3 million)

2 MUNJAL GASES(1963)
Producing

- Oxygen
= Nitrogen
= Acetylene

3. HIGHWAY CYCLE INDUSTRIES LIMITED (1971)

Manufacturing

- Single Speed Freewheels
- Multi Speed Freewheels(5.8 million)

4, MAJESTIC AUTO LIMITED(1978)

Item of Production
- Mopeds and Parts

Majestic Atto Limited have recently signed tie-up

- arrangement with Steyr-Daimler-PUCH of Austria for the manufacture

of thelr latest light-weight Motorcycles and Mopeds,

5.  MUNJAL CASTINGS(1979)
Manufacture gravity and pressuredie casting alloy
components,

6o *  HERO FIBRES LIMITED (1980)

Produces «Cotton Yarn
-Synthetic Yarn
~Acrylic Yarm
=-Tyre Cord



Ts MUNJAL STEELS(1982)
Manufacture cold forgedcomponents for Bicyclces & Mopeds,

8. HERO HONDA MOTORS LIMITED(1984)

Manufacture 100 cc Motorcycles in technical collaboration
with world renowned HONDA MOTORS CO.LTD. JAPAN,

9. MUNJAL SHOWA LIMITED (1986)

To start praduction of shock-absorbers for Mopeds and

Motorcycles in techmical collaboration with SHOWA

MANUFACTURING CO. LIMITED, JAPAN.

The whole edifice of HERO PARIWAR is sustained by éhe
solid base of human relatioanship, rapport and understanding in
their dealings with customers, dealers, workers and staff who
constitute an integral part in their journey towards progress
and prosperity.

Hero Cycles Pvt.Ltd. is a multinational concefn running
a big name in the cycle industries of the world.An undertaking
of the MUNJAL TRIO, Mr, Satyanand Munjal, Mr.Brijmohan Mohan
and Mr. Om Parkash Munjal, the industry began with a small
shed and was started by (Late) Sh,Bahadur Chand Munjal as
'Highway Cycles'which was later carried to new heights of
glory by the junior Munjals,

Hero Cycles has maintained its target at 10000 bikes
per day within coming years and they're planning it accordingly,

Mr.S.K,Rai, their Director(Works) is leaving no stone

unturned to take the Hero Cycles Pvt.Ltd. to new and new
pinnacles of glory in terms of quantity as well as quality

(The factory is already producing around 24 difterent vurieties

of bicyrle)e
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Their D.G.M. (Persornel), Mr.S.L,Nanda, is a very
efficient nan and he welcomzs everyone with a very cordial
sinile and pounces upon any suggestion for the betterment .of
the Company,

Hero Cycles have a wide ranging variety., The entire
plant works on a piece rate basis which implies that contract
for a worker et a particuler m/c is fixed, In a pericd of eight
hours, he is to provide the requisite amount agreed to in the
contract, Basically the entire factory is dividedinto ten

main units:

1. Tubular Unit

24 Rim Plant

3. Mudgyuard Unit

‘. Paint Shop

Se Packing and Finishing

6. Assly. Lines - Pedal, Handle, Seat, Brake
i £ Tool Room

8. Polishing(Crank, Handle)

9. Cycle Fitting Shop

10. Press Shop

For exporting, they maintain an altogether separate
shed where only export quality is brought in and packed,
They've stores starting from R&D(Receipt & Despatch),
1, F.G. Store
i 8 Raw Mater'al Store

x Elect, Store



4. Saddle Store

S5 Rim Store

&s Pipe Stere

Te - Chem. Store

Be Strip Siore

: [ - Packing Material Stor.
10, Bank Store

31, Main Store

12, C.P.Store

13, Tool Store

Additiorally, the factory has a swaging plant and a
water purifying plant, In the swaging plant, the pipes are

swaged(i.e, diameter of one side is so reduced that it gives a

tapered appearance). In the water purifying plant, the entire
water passing out is seut free of any impurities. They've a

unit manufacturing the Honda and Moped Rims. Hero Cycles

malitains i{its own computer centre,

At Hero Cycles Pvt,Ltd., I was welcomed by Mr.S.L.Ngnda,
their Deputy General Manager(Personnel), on Jan.Ist,1988, I was
“aken to Mr.S.K.Rai, Director(Works) and he asked me what I
could do and my understanding of Industrial Engineering, I

satizfled his queries with my humble replies.



CHAPTER I TIME DURATTON: Jan,Ist to Jan.15th,1988

TITLE: TIME STUDY OF TUBULAR UNIT

1.1 Introduction
I was told to begin with 'Time Study' of the Tubular

Unit and go around various processes, To begin with, I was
placed under Mr.Dhillon, the shop manager, I was told to go .
around the floor on my own, I started with the pipe store,
came to degreasing section but then couldn't keep a track of
things ¢oing on., The next day I was called in by Mr.Rai and
introduced to Mr.Sondhi, Mr.Sondhi was told to give me the
details of each and every step going on the floor starting from
A to 2,

Mr.Sondhi told me that after degreasing’the tubular
unit is divided kroadly into two sections, one was the Frame
Secticn and other was the Fork Secticn., He began with the

fork secticen,
TUBRULAR UNIT: BACKBCNE OF THE INDUSTRY

1.2 Existing Details

1.2,1 Fork Secthon (For Hero Jet)

a. Fork column champhering

b, Fork column bush fitting

€Ce  Colum cup assembly A= T gl ——
d. | Column cup dimpling

e, Blade bush fitting

£f. Blade Axle Fitting
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FLOW IPROCESS CHART (MATERIAL)

PI\PE STORE
MOVE TO DLEG pLANT
DEL AY

DEGREASING

MOVE TO FORK SECTION

DELAY

CHAMPHERING

BUSH FITTING

CUP coL. ASSLY
DIMPLING

MOVE TO THE TABLE

DELAY

BRIDGE FITTING

FINAL FORW ASSLY

DELAN

. DIMPLING

MOVE 70 BRAZING FURNACE

FORK SECTION

<
2
0
-
0
()
m
@

PAINT SHOP

MOVE TO PAINTSHOP

 ALIGNMENT

BENDING

REAMING £, SLOTTING

MOVE TO REAMING wm/C

THREADING

COLLAA TURNING

MOVE TO ™M/¢c 40P

POLISHING

DELAY

MOVE TO POLISH SHoOP

DEBRASSING

L'l‘b"‘?“!‘b A

<y

DELAY 777

¢

ram W

BRAZING

AXLE OPENING
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Cup column Mataka fitting

Fork
Fork
Fork
Fork
Fork
Fork
Fork
Fork
Fork
Fork
Fork
Fork
Fork

Fork

assenbly

cup closing and dimpling
brazing and hot setting

axle opening

movement for d@brassing

debrassing

polishing

collar turning

threading

reaming and slotting
kending

dril1ing(20 No,)
alignment

transfer to paint shop

For Royal Type SRZZZ and S,L.R.

1.?;2

Pork Fitting: 1)
- 11) No Mataka Fitting

111) Nailing operation (Instead of Dimpling)

1,2.3 Fork Machining: Eye Lug Reaming

Alongwith the above stated operations in fork section

we've a pressline,

“1.2:4, pressline

D=-Pressing

(-
be
C.

d.

Mitering
Liner Fitting table & M/c

End Pressing & Slotting

Normally no.col. champhering



OUTLINE PROCESS CHART

JOB — FITTING OF SLR FRAME

©—® O

@006

T8 e
la

o |
~IN

- —@—@—€

3 ==

DEGREASING

INSPECTION

B-B. SHELL, NOT HING
TOP MITERING

TOP BUSH FITTING
SEAT PUNCHING
BOTTOM‘ MITERING
BOTTOM BRUSH FITTIWNG
NEAD FPUNCHING
QRUAD RANT F\TTING

INSPE CTI01
BRAZING OF HEAD TUBE.
BRAZING OF SEAT LUG
ASSLY & WELDING OF FRAME
INSPECTIOMN

BRAZING OF RB.#® SHMELL
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arc

Pressoed Llades/ then taken to racks from where the blades are

taken tc blade bush fitting table,

1.2.5.

Frume Section

In the frame section, there are four main types of

pipes coming in,

2.
b.
Ce

d.

Top Pipe
Bottom Pipe

Sbat Pipe

Head Pipe

1,2,6, For guadrant Fitting

i.
i1,
144,

iv.

Ve
vi.
vii,
viii.
ix.
X

xi

S, & 5 e
xiii

xiv

Top pipe mitered on both sides and bush fitted
Bottom pipe mitered on one side & bush fitted,
Seat pipe slotted and B B shell fitted,

Head pipe slotted on both sides and fixing of top
and bottom lugs,

Seat pipe fitted to bottom. pipe through B B shell
Top pipe joined to head Pipe

Final Asserbly taking place

Dimpling of Assembly

Head Tube Brazing

Seat Tube Brazing

Assembly of chain stay(C/s) and seat stat(s/s) in
B. B shell

B B Shell brazing

Debrassing

Frame machining



FLOW IPIROCEGLS CHART (_‘1vv\;__\_fir-;HlAAL)

S L.R_FRAME SECTION (yusuLAl: UNIT. )

HEAD TUBE STORAGE TO DEGREASING

R
“ut
.

DELAY

DEGREASING

MOVEMENTOF HEAD TUBE TO FITTG SHOP

DELAY

HEAD PUNCHING
INSPECTION

MOVE TO FITTING 5»('39
DELAY

FITTING LUG IN H/T

PRESSING oOF LUGS
TOP TUBE RAITTED N H/T

DELAY |
|

FINAL FITTING OF QUADRANT

DRILLING © NAILING

INSPECTION
MOVE TO BRAZING SHOP

BRAZING OF W/t

TO PAINT SHWOP

ALIGNMENT

| |

POLIEHING & FILLING

|

MAC HITNIING

T

DEBRASSING

T

INSPECTION

28 W L) R ATZING

Nt Nt

ERAZING OF CEA LU6G

MOVE 10 WELLING SHOR

DELAY

ASSLY AND WELDING OF FRAME

HMOVE "T0O VRAZWWG SHOP
INSEFECTION

FINALWELDING OF FRAWME

FINAL WELDYNG OF C/g



XV, Polishing(.nspecting)
xvi. Filling
xvii Frame Alionment
Carried to Paint Shop
1.2.7, For Chain Stay & Seat Stay
We hage press shop for C/s and S/s

a, For Chain Stay

1. C/s Bending press
- & 15 C/s vertical slotting press
111, C/s Liner Fitting M/c

iv, C/s end pressing & slotting

Ve C/s spot welding m/c

b, For Seat Stay

1. S/S Bending Press

1. S/s liner fitting M/c

111, S/s end pre¢ssing press

iv, S/s hole piercing & slotting press

Additionally, we have C/s and S/s bridge welding stands

and assembly M/cs.
1.2.8, Frame machining includes

1. Head tube reaming M/c

i1, Seat cutter

111, Seat reamer

iv, ~Drilling operation TR = 2 SE) T

1.29 Debrassing
Debrassing serves in basicelly remwving brass from the

fork ac well as frame. In all, we have seventeen tankss
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CLEANER - 3

" CLEANER @
CLEANER ©
WATER o RN ©
NEUTRALIZER )

LOADING / UNLOADING ()

DEGREASING PLANT
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i, 4 picﬁling tanks

i 1 water tank(Rinsing)
$1%. 10 debrassing tanks
iv. 1 water tanl.(rinsing)
Ve 1 neutralizer tank

1.2.10. pPickling_section(or Degreasing section)

“His involves degreasing of pipes before bein; sent to

fork and frame sections, It. basically comprises:

e, Neutralizer Tank
b. - Water tank(rinsing)
Ca 3 cleaning tanks
d. Kerosene o0il tank

In degreasing the sequence of working was:
Loading - Kerosene o0il -~ Water tank - Cleaner Tank - Water =
Neutralizer - Unloading

1.3 PROJECT WORK

On the very first day, I was dir=cted to do the
‘Time Study of the complete plant*

I completed the time study of the degreasing plant and
fork section by the end of the first week., I submitted an
interim report on my observations and they receivedquite a

good response,
1.3.1. DATA (On Time study undertaken with a stop watch)

(1) E27d_Tube Punching - (2) B.B,shelling iiotching -
vantity Timg taken(secs) Quantttx Timé takensaecs)
. ‘.-W-P —— T ‘z—-—-.--—-

1y 10 22
ZO 25 10 25
10 25 10 26

10 24 10 23
10 25 10 . 22

Average 2,5 secs/plece Av, 2,3 per plece



e e e e

Quantftg Time!Sec:z

turon

4.

10
10
10
10
10

S«

10
10
10
10
10

20
200
21
21
22

Av., 4,2 secg/pe

Top Bush Fitting

31

29

33

32 :
31 Av,3 secs/pe

Seat Tube Punching

21
22
23
21
21

4
Avs 2.1 secs/pe

6.

10
10
10
10
10

7.

10
10
10
10
10

@

trtuanun

Bottom Tube Mitering

Ays 2,2 secs/pc

Bottom Bush Fitting

« Fitting of lugs in head tube

23
24
23
25
24

Av: 4,6 secs/pe

6

9. Pressing of Lugs in H/Tube

Quantity Time (Sec.)
10 29
10 30
10 27
10 31
10 29

Avs 2,9 secs/pc

10, Fitting of top tube in
TOE Iug & arIEIIng, .

naf{ling
5 76
5 81
5 83
5 79
5 81

Av, 16 :=ccs/pc

11, Fitting of BB Shell, Seat

lug in seat tube and
punching

43
14
42
41
43

muoownm

Av: 8.5 E;Zf.‘CS/;}C

12, FPitting of bottom tube
in BB shell & Punching

5 63
5 62
5 64
5 61
5 63

— AV, 13,7 Sseesrpe——

13. Final fitting of gquadrant

i 21
b 22
1 18
1 23
1 21

Avs 21 secs/pc
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14, Drilling and Kajiling 19, Welding of Frame Ansly

Quant$ty Time (Sec, ) Quantity Time (Sec,)
5 74 1 70
5 76 1 76
5 75 1 64
5 79 1 73
5 74 1 77 ivg.70secs/oc
Ave:15,2 secs/pc 20, Final welding of chain
Stay Bridge

15, Brazing of Head Tube

3 37
5 76 3 41
5 73 3 34
5 75 3 36
5 77 3 34
b 76

Av312.6 secs/pc
Avg 15,2 S@Cé/pc

16, Brazing of eat lug 21, Final welding of frame
10 72 : 3
10 73 1 51
10 71 1 =
10 g 1 45
10 73

A T
AV Tl SFCE/DC v: 45 JIecs /o0

17. Welding of liner & 22, Brazing of EB shell

Chain Stay 1 81
25 373 : (o
1 83
25 381
1 70
25 390 1 68
25 , 365
L ] .
- B AV: 16 :ccs/pe
‘Av: 15 secs/pe
18, Welding of bridge with
Seat Stay d e e e
10 156
1C 148
10 161
10 142
10 151

Av: 15 secs/pc



1,3,2

1.

3.

4.

7o

8.

D
°

10,

11,

12,

DATA

For Fork Sectiocn : Time in Seconds

Fork Column Champering (Qty - 5)

Time 3 32, 28, 31, 30, 29 Av = 6 sec/piece

Col, Bush Fitting (Qty. 5)

Tike : 28,26, 31, 29, 27,Av, 5.6 sec/piece

Fork_ Cup Co}.Asslx,!S!

Time: 33, 36, 29, 32, 31, Av. = 6,4 secs/pc
-Col. Dimpling (20

Time: 61, 63, 59,58, 60, Av = 3, =sccs/pe

Mataka Fitting (5)

Tim ‘ ‘5' ‘2. ‘3‘ ‘0. 44' AV. 8.6 Lot & F‘.", -«'C

Blade D-Pressing(5)

Time: 18,17,20,19,17, Av. ® 3.6 . .o nc
Mitering (5)

Times 19,17,18,20,18, Av = 3,7 < s/pe

Liwmer Fitting(5)
Tin’ 16' 17'19'15. 17' Av.- 3.2 SEecC l.‘.’ :,'\.:

End Pressing & Slotting(5)

17,19,20,18,17, Av, 3,5 secs/pc

Blade Bush FéttingSS)

33, 29, 32, 31, 30 , Av, » 6,2 secs/pe

Blade Axle RPitting(s)
72,73,71,69,75, Av.14,4 secs/oc

Fork cup-col, 7 blade assly(S)

36,39, 34, 35, 37 , Av.7.2 =secs/pc

Dimpling (S)
.'if\".'f;ﬁ 37, 38' 35' 36’ 35' Av. = 7 Sec il."';'r:‘\




REPORT SUBMITTED

1.3.3.C2neral Ohscorvations

(1) Inrut - reaching the fork and frame unit comes in
ma jority from the degreasing plant,

(11)  The supply is often delayed owing to a longer time taken
in degreasing.

(111) The process sequence existing in degr-asing plant is
Loading = Kerosene oil - Water - Cleaner Tank = Water Tank

Neutralizer == Unloading

(iv)  In the first hour of their duty the workers are normally
busy settling down, cleaning the m/c etc. etc.

(v) Again the workers are involved in packing up atleast
half an hour in advance ofAtheir 8 hours duty,

(vi) The arove stated factors no doubt do not make any impact
cn the overall production (production being on piece rate

basis), but it does imply that our plece raters have quite
a loose time,

(vii) The production from three assembly lines is roughly
at 8000-~9000Q

(vii1) In the material movement cf fork, the conveyor is seldom

used, it is rather put to use for storage purposes,

1.3.4, PROPOSAL

(1) On the basis of aforesaid observations, I propose that

the raw material should be gunplicd to the workers

quite in advance,



(11)

(i11)

(1v)

1.35.

(1)

(11)

(114)

10

The delay from degreasing plant may be ﬁvbided by

- changing the process sequence

Loading - Kerosene oil Cleaner tank = water tank

- Neutralizer - Unloading
On the basis of time study, I proposed that the contract
may be increased to 3500 forks per line as the workers
have quite loose time.
I proposedthe use of conveyor for material movement
and for that they needed a chute from conveyor station

peint to the point of loading on debrassing plant,

CONCLUSIONS

The change in the sequence of degreasing plant was

accepted and implemented,
The propcsal for increasing the contract was implemented

only for three operations i.e. fork column champhering,

column bush fitting and cupe-column assembly.,

‘fhe chute was ordered and the material movement

through conveyor was pressed into use.
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CHAPTER - 2 Time duration:(Jan.16th-Feb,20th)

TITLE: LAYOUT FOR SHIFTING OF THE EXISTING TUBULAR UNIT
TO A NEW SITE

2,) INTRODUCTICN

Hero management had called upon a consultant company
from Celhi to work on the change in layout to a new site,
But the proposal which they sent was not meeting their
(managements®) requirements anyway. As per directions of the
managemeni. I prepared the layout, I worked on this project
very indigenously., First of all, I prepared a flow chart of
the whole process taking into account every small step Then
I prepared five proposals., The representsatives of the
Chawla Consultant Company came for discussions, We had a
discussion session of nearly 2-3 hours, We then took them around
the plant and provided them with the process sequence. The
decision was then, finalised in favour cf proposal-2(p&ter

discussed), The details are given in the ongoing paragraphs,

2.2 STUDY UNDERTAKEN
with the help:of the factory Assistant Enginecr

Mr.Ravinder Garg, I prepared five proposals keeping in view
the sequentisl and syhchxonized working, minimum possible man-

material movement and ensuring maximum output. The target was

* fixed at 10,000 forks and frames per day. Foints which had

to be kept in mind before the initiation of the making of

proposals:
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a, The working to be synciitonized and sequential

b, Man-material movements to be reduced to minimum possible
Ce working conditions to be improved

d. Bottle=-necks to be avoided

e. Material inflow and outflow to be smooth

£fe Proper =upervision facilities to be provided
Je Water and tollet facilities to ke in quite abundance

h. Straight and free pathways for free movements to be
provided,

Flaws which exist: . in present Tubular Unit

i. There is .no synchronized pattern of working
i1, Unnecessary man-materis]l movement is quite evident
1ii, There are too many bottlenecks

iv. The furnaces are on both the sides of tubular making,
the conditions of tubular miserable in summers

V. The manpower is much more than is actually required,

vi, There is no proper accounting system

vii, The conveyor working is quite erratic,

I started making the proposals taking care of the
area distribution and sequential working.
a. The total area availabls was 180'x300'

b. Pipe store, strip -~ glore and degreasing plant were to be
sc¢parated from tubular unit,

Cs The furnaces preferably on: one side,

d.  Production target was fixed at 10,000

2,3 SELF ASSESSMENT

2:3+14 Progpsa}_yo.l

. T We had put up furnaces measuring 2U' in length (each on
300' side) (upperside)
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3
i1, The fork and frame scction in the middle
ili. The debrassing on the right side corner
iv, The machining and alignment on the lower side
REa L
a, There is unnecessary material flow from stores to fork
and frame sections,
B There are no straight roads
Ce There is no proper inlet for material,
d. There are no proper vigil points and water facilities

e, The distance of FG to Paint Shop is also quite long,

2.3.2. Prgeosal NO:Z

It will be discussed later on as it stands approved,

2o 3sd Proposal No,3

Flawss

i. There exists a gap between brazing furnaces which is
-objectionable as it separates fork and frame brazing
part and the fork brazing parts quite reduced,

ii. Again the problem of material flow i.e. raw material
to be supplied at a lower point.

111, There are no proper supervision and water facilities.

2e3:4 Proposal No.4.

Flaws

a. The brazing furnaces in an L pattern with its bigger leg
on 180' side and smaller leg on 300' side, ———

b. ¥ -ro was agaln a problem on how to supply material
to foik and frame sections,

Ce There are no straight roads,
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2.,3.5. Proposal No,S

Flaws;

i. In this case the brazing furnaces aren't placed in a
line and the furnaces placed in for frame section
are not sufficient,

ii, Material flow from fork section to brazing and brazing
to debrassing (for fork) will be a problem.

iii, There are no straight roads, It is more of a maze
formation.

i 7 The maintenance is cornered,

Ve There are no water facilities,

2.4, Proposal =2

Which finally stands approved,

2.4.,1, Favourable points

a. The process here is sequential

De The material flow is uniform involving no bottlenecks.
Ce The chemical storage is quite near the brazing.,

> The maintenance is exactly in the middle favouring

access to all departments uniformly.

€. The brazing plant is placed on one side and favours good
working conditions in the tubular,

The next problem was setting up of shed and the pillars,
The first distribution was placed at 60' by 26' but that
stood in the way of debrassing tanks. Then we suggested to

have the pillars at 60' by 35',

————— T was told to £fill in the details of each shop in

tubuvlar unit, Vith cooperation of the factory essistant
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5

'anineer MroRavinder Garg and the Draftsman !ir.Diljeet Singh.

I rested only after I completed the detailed layout, I was
directed to place mudguard unit in the tubular wnit, eand T did
my Jjob to the complete satisfaction of Mr.Rei{our Director) (W),
I then, put up the convevors and carriagzes etc, in the detailed

lavout,

2:5 CONCLUSIONS

Ultimately the floor layout proposal 1,2 stood approved.
Then came the job of placing grids. We received a set of
proposals azain from Chawla Consultant Company, I was called
upon to give my comments on all the proposals., I studied
each proposal meticulously and ultimately the grid sicucture
J0'x50" stood approved as it suited the structure best. Care
was taken that shed be properly ventilated and properly lit
by natural light. I put forward my propossls to Mr,Rai for

his comments on it,
attachked at

s Urarr (
S Lavoor ©F TusuLAr tfe back),
.A-n‘neituﬁc - i ;
Armextune




CHAPTER 3 , Time duraticn: Feb,2Cth-March 5th
LS | 1988

TITLE:  PROJECT ON INCOMING MATERLAL HANILING IN SICRES

3.1 Introduction
'llaterial Handling' involves the flow of raw material
to stores, placement in the stores and the flow of finished goods
to the respective pos;tions of utilization or distributing ggencies,
In Hero Cycles Pvt. Ltd, tnere are a variety of products
which are purchased from outside. There are morc than hundred
companies from whom we purchase various items, These items are
prought in and & sanple is taken to R & D centre. Sample is put
to « test by the inspectors there only. The spproved items are
taken to respective stores, I have already enlisted the stores
which are about 12.in number,

3.2 List of Stores

In C P Store, there are in all 134 items, being purchased.
In pack!ng material store there are 97 items which

are being purchased:
F G Store I &
F G Store II
R M Htore I
R I Store 11

Sank Store

Saddle store

riain store

Handlestore (inspection of polished handles)

Pipe stcre



3.3. Existing pattern of working

At present, the raw material etc., brought in from outside
is taken to respective stores by the workers of outside companies.

. One worker: of R & D accompanies it {or keeping a close
vigil and for counting etc,

I was directed to find out the manpower and implements
required to replace outside manpower by our own manpower.

Our Director Mr, Ral told us that in no company in the
world @ worker of outside company is let in the factory, But,
inHero every outside worker coming with goods is free to go imside the

factory. So he wanted that in order to avoid this intrusion we

should employ our own workers,

3.4 Time study of the incomingmaterial

I, alongwith the factory industrial Engineer lMr,Ravinder

Garg set on the job, We began our project with detailed
observation, In that we prepared a list of items coming in,
Alongwith thit we noted down the jyuantity of items brought in, the
nme of the company, frequency of his trips in a day, conveyance
enployed for the same, vehicle No,(if any) no. o persons
accompanying the item and the timne taken by them in anloading

the things and taking them to the respective stores and the
number of carriages employed for the same., We continued this

for necarly two weeks, Then we nad a list of iteus of the things

n0ing in the stores,

The problen facing us was that the raw material or

the finfshed goods brougnt in by the outside ancillary units
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could not bo aset to clock. As In most of the cases they are
wagufacturing the item in the morning and disposing it off tnae
saue day in the evening, A'ein, =nother problem was that Hero

CUycles is not maintaining eny inventory. So mat erial/it ems

b

cannot be brought in advance. We then prepared a chart bearing

following columns:

a, Materizl or iten

b. Frequency of Trips/day

Co. Jduantity

d. Partys Nane

e, Mode of TrénSpor't ation(with vehicle iy, )

£, ~ Workers

Se To which store

h, Movement of carriagge fNO.Of carriages)
No, of rounds per carriage)

1. Initial Time

Js Final Time

k. Total time taken,

3.5 Interim Report

ie talked to our Di:ector about the problems facing us
and enjuired ir we could not chanie the systan., Ve submitted a

report in the form of Annexure 1.

But Mr.Rai told us to concentrate only on study of

maapower requlired,  He sald we couldn vime them according to

our own convenience and we were again put to a good effort.:



y 4
before we submitted a list of mmpewer and the modus operandi 4o pe
implenchted (for materinl movenent), IHe o uin directed us to take
'into onsideration only those s'sres which lie within the shed

i.e. F GStore (Madn) C P Store and R M Store I

3.6 Conclusions

Je then on the Hasis of our studies ordered two more
workers for ' G store and one more worker in C P store, About
R M store moast of the iteas come to R & D store, only Crank and
héndlie (for polishing) are directly delivered and two workers are

ulr-::izﬁy orn the job to handle them, Alonzwith tiis we ordered a

hoolttype clectric jumbo, which is going to serve for other
cstores as well, The 2dvantage of hook type Jjumbo over existing
Junbo is that a hook type Jjumbo won't remain engaged while the
workers are unloading the‘ respective itens, It can transport the
carriage to the respective store and return to R & D centre.

Qur project sot approved and Fr., Rai told us to £ill in the
indert Ifor the junto the same day., e filled in the indent and

ne oriercd the same,
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NTHEAURE T >

PRESENT

The parties send the items randomly.
As a result there is no fixed time of the incoming items.
Mosi of the parties appear after 1 p,.m.

T4 creates a lot of hoteh-potch nevr = & D leaving
absolutely no privacy.

Foreovei, awing to the pressure built in by the incoming
cuf faws of parties, the R & D stalf are not @ble to inspect
the items properly. :

The trucks-both incoming and outgoin;;;? follow one route ..,

that creates a lot of problem, If the eltry ené exit

points are specified it will smoothen the material flow,

The inspection tables need to be increased to accommocate
properly atleast the present 10 inspeciois,

Parties complain they have to wait for 2-3 hours before
tihey're able to deliver the items (owing to the rush
at the inspection tablel.

One worker from R & D accompanies the incoming materisl
to diiferent stores,

ABQUT T= 1L CHANGE

Te

2,
3.

Cen we time the incoming parties in order of their
significance and our material need?

Cm we enforce the time on the partiesyg
If w2 utilize our present labour of R eD{21) we cdon't

need to send a man from it & D aft or once counting has
heen done,




Annexure I{contd, .}

E
-

STORE Present Addl, Modus operandi for material
workers proposed moveuent
vorkers

F G store(ilain) 20 2 1 Jumbo (Mok type)(No, A)

S5zidle(FC brand)store 2 1 Same Jumbo(Hook type)(No,4)

Bankt store 2 Fork Lifter(X)

Packing moterial store 2 1 Same Jumbo(Hook type)(No. A)
Fork Lifter(X)

CP store 12 2 1 Jumbo (Mook type(lo.B)

R 5 Store-1 F 2 1 Junbo(saune as present ones)

‘ (Mo ,C)
R 1 Store-2 2 2 Sane Nd.-c
Main Store 5 2 No.C JumboiIf needed)

andle store(Inspection _
of polished handles) 1 1 Not reyuired

Total 14-1 2 Junbos with, drivers

-1%
Labour to be added is 15,

At pregent there are 21 workers in R & D, They're used to
: seat alongwith the parties coming (in the respective stores).
of these 21 we can ersily allocate the rESpﬂnqibi’i+y of
counting to tne nurkers and utilize around 8 workers, ‘e need to
have, in that case, Jjust 8 new workers,

boin
Cul

=y
Present lo.of workers in R & D 21
Labour{ manpower)needed 16
‘lecnanized cerrisages 3(Tunbos)
Fanrower in ROD which can be 8

utilized
Mew mienoower needed s 8



Dear

0

March 5th, 1988

Roymat_of the romes: for Jumboel ectric Tugper

e st o i -

S51r,

We're in for a jumboelectric Tugger, We need the same for
transporting the present carriasges(containing items coming from

outsiic,) into respective stores.
we would liko to add 2 more workers in F G store and one worker
in CF store, The details about Jumboelectric Tuszerare as follows:-

Hodel
Towing caprcity in Kg
Motor H P (30 VDC)
Speed unl aden kn/hr
Grudient unladen
Cradiemt laden
From vheel(one No.) mm
Rear wheel (Two Nos)mm

~

Overall HE m
Uverall width o mm
Overall length anm
Wheel track mn(+25)
Wheel Bacge mm(+25)
Turning Radius (+25)
Battery

Chinger

Brokes-Foot & Parking

Tai’ing bracket

Included in the same project,

Jet G
2000
2,3

10

1310

15

435x125 solid rubber tyres
250x125 " : "
1170

864

1496

736

875

1305

30 vt 80 AHor 282 AH

Single phase or taree phase

Mechanical type on two
rear wheels

Provided




CHASTER & ‘ Time duration: March 10 to March

TITLE: REPORT ON PROPER ALLOCATION OF OPERATIO}IS
TURNING AND THREADING

4,1 Introduction
In fork machining section, there are collar tuming

machines and . threading machine, Collar turning involves the
turning operation of the collar of the fork (i.e, 2t the joint of
the blades with th_:a fork column), Thre&ading operation involves the
threading on the front part of the column, There are 9
combinations wherein each collar turning machine in combination
with ‘a threading machine are placed at the disposal of. one
worker, Iy project was to work out a system to improve the
productivity by varying the combination of number of turning or
threading or both machines at the disposal of onc worker, I did
time study of one of the 9 combinations, On that very basis,I
prepared man machine charts which bore loading, nachining ard
unlo«ding for different combinations beginning with two collar
turning machines, two threading machines and similarly 3 machines
on the disposal of one worker, We calculated the utilization %
-faétor respectively for machines and men,

I presented the Report to the Director, He brought to my

notice a practical problem i.e., the worker must be taking some -

~—————time to relax or in moving from one machine to another. He told

me to take into consideration {‘he therbli¢s(micrc.otion movements)

and then prepare man machine charts,



Man machine chart for the existing collar turning and
threadin; operation was quite erratic and so could not be
prepared in a very uniform pattern, However, other combinations
were quite symmetrical, I prepared the man machine chart taking
into consicderation the 'Therblizs' for two machin«s both at the
disposal of one worker each.and similarly for3machines each
g aln at the disposal of one worker, T submitied the report
alongwith men machine charts to Mr, Rai. T was called upon
to explain the details to FMr. Dhillon and ir. Sondhi. List ening
to the details, they were quite satisfied. I snswered all
their queries, UMr.Rai informed me of the new t hreading machine
they had been planming to be brought in (now already installed),
It claimed to produce 2000 thre:ded forks per day, But,for the
production of 2000 threaded fork, they needed a good
(quantitative) input. They thougat 1t. juite satisfying to
put three collar turning'machines at the dispos2l of one

worker,




REPORT

TCOPIC: ALLOCATING PROPER MAN POWER TO FORK COLLAR TURNING

AllD THREADING OPIZATIOWN::

4,2, General Observations(As tuey exd st)

a,
b,

d.

Je

i 4,3
i.

- > 18

111,

i': -

There are 9 collar turning machines aad 9 threading machines,
They're adjusted in a pair (in all 9 pairs) each.
We've 9 workers working on them,

The machines are arranged very haphazardly and prove
quite a bottleneck in materizal flow.

The two operations have not been timed in any.way

We've lot many moment s when either the oper:tor is
free (IILE) or the elther of the machines is free(IDLE)

The worker working ont he respective collar turning and
threading machine is supposed to bring his owm carriage
loaded with forks. .‘

Worker after every 25 ncs or so inspects the fork which
has been turned and threaded, :

The utilization percentaze has been calculated but here
the therbligs have been taken into account. 3> every
idle movement has been taken care of,

They've a contract of 1000 forks off one pair(collar turned
and threaded),

Pronosed (With benefits)

We'are planning to place 3 machines of the sane operation

By adopting this method barrinz a smooth material flow,
we'll also be saving manpower cy having 3 machines
combinations(per operation), Ve need 6 combinations and
6 workers. Saving of manpower - 3

In orderto avoid burden on man working on 3 mochines, —

——an additinnal worker may be provided to make raw material

avajlable from fork polishinz and a:ain to move thé finished
fork on to next operation,

The duty of the inspection should be(in totality) assigned
to the inspectors already existing.

at the disposal of one worker.(instead of 2 o. different operstions



A

v, The utilization peorcentaye is already indicated to be more
(.as” comparcd to the existing metnod.

vi. Res arding contract, we can fix tae contract 2t 1000 off
eich maciine

Check: In 1 cycle(ecollar tuming) 3 Fork s(20 secs)
In 1 mt, 2 Forks
m 1 hr 540 forks
In 7 hrs(1 hr relaxation) 3780 forks{capacity)

Froposed = 3000/3 machines

For Threading

b4l Regarding Timings

a, The problas isthat machiningtimings of different machines
diff er and the charts have becen drawn on an “verage basis,

b. For collar turning: machining timings vary from 7,3,13, 14, 15sec,
For Threading: Machining timings vary from 15,15,..20 sec,

Co For a joint chart I have considered the upper limits,

d. . For independent charts I have taken the averaje values.

L
Considered machining time for only collar turning : -14 secs.
Considered machining time for only threading : =15 secs,

Cycle time for collar turning : - 19,5 sec,
Threading : 27 sec.(roughly 2700-2800
forks/7 hrs)

On this basiswe need to purchase just one more threading
‘machine which is worth going for,

In increasing the contract of a particular operation
stradloht fron 1000 to 3000 some incentive may be provided so as
to facilitate an easy change,

COLLAR TURNING -Cycle time (with 3m/cs)=19.5 sec(machining time 14sec)
)

THREADING = Cycle time 24 sec,(with machining tiic 16 sec,)

(3000/6.6 hrs)

1. «“e need to have machining time of collar turning uniform
at 14 secs, and threading (machining time)at 15 secs,
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SHEEtEL s (March 25 - April 11,1988)

- —

TITLE: PROJECT ON CHANGING EXISTING FORK FITTING LAYOUT

S¢1 Introtuction

Fork fitting section is a part of tubular unit which
involves the assenbly of a fork. In this section we have two
press lines and three assenbly lines, The two press lines
involve thz making of blades part of the fork, One line makes
blades for R/T ,S5LR and Hero 22"; and other line makes it for
Hero 24", In the three assembly lines, I line makes 22" Hero
Fork, II line 24" Hero Fork and III line makes 25C0 22":-:2&"
Hero and 100-1500 R/T and SLR, Forks,
5.2 Bxisting

Foric fitting section involves firstly, in the press line,

making of blades, The swaged pipes are allowed to pass through these

fouwrmain steps:

a) D.Prescing
L) - idtering

¢) Liner Fitting
d) Bnd Pressiug & Slotting _
Iumediately after the blades are formed, they're shifted

to the racks for a teaporary storage, _

In the meantime, in the assembly lines the process

sejquence i3:=
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1) Fork Col.Champhering
1i1) Columm Bush Fitting
11i) Cup Column Assenbly
iv) Cup Coluuul Dimpling
v)- Mateka Fitting(Luz)

Between Cup=-col Dimpling and mataka fitting, blades from
th? racka are brousht in by ancother worker., Two processes taking
place,in between, are:-

i) Blade Bush Fitting
15) Blade A:le Fitting

Roth the mataka £itted Cup=colum assembly cnd Axle fitted
blades are §ien: subjected to
a) Final Fork(Cup=-col-blade)-Assenbly
b) Dimpling.

53, Fluws in the Existing Method

1) There is a lot of unnecessary material movement taking place i.e,
a) Cup=column dimpling to mataka fitting
k) Press line to racks
¢) Racks to respective blade bush fitting tables
d) blade bush fitting table to blade axle fitting

2) There is an additional worker employed for the movemert
of blades
.5 no seguential working e.g. cup-column dimpling is
nvwed by blade axle fitting or blade bush fitting and

mes mat-cia fitting

5.4 Proooadl Tayout
IThis involved a smooth, synchronized and sejuential working

pattems<”
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S0 DESCRIVPTION

1.  FORK COL .CHAMPHER

2. FORK BUSH F\TTI'6 T4 ELs
3. CUP COL. ASSLY PRESS

4 DIMPLING PRE LS

5 FORK BRIDGE FITTING TABLE
5 BLADE PRESS LINE HEROSLR & R.T
Kl MITER\NG PRESS

B LINER FITTING m/c

) END PRESSING & ’E_L'D:T'H\IG

100 BRLADE RUSH FITTING TABLE
I BLADE BUSH F\TTING w/C
12 BLADE AXLE F\TTING ™M/C
13 SUP COoL.ASSLY w™M/C

M FORK ASSLY DIMPLING
5 NAILING ™M/C




5.4.1. Benfits (of the proposed method)

1) There 2re no bottlenecks

2) There is a smoollli sequential and synchronized
working

3) There is saving of manpower by one

4) The material movenent is reduced

5) The \-.=or-ker'.é ef ficiency has increased

6) A continuous production has been facil itated :

7) The production may be increased owing to less

burden on workers now

5.5. Tlemplate Models of the Layouts

To present the state of affairs in a better way we
prepafed a templat e model of our proposed layout. NMr. Rai
told us to prepare a template model for the existing layout
as well., Ve prepared the same for the existing fork section
and showed the material movement with the help of arrows,

Cn comparing the two it could be easily seen that the

roposed layout tenplate model involved a sequential and

e

synchronized working with little or no material

mev ement .,




5.6 Benefits in_chanpine the 1 avout of fork scction

a) Sejnegtial working of operations - Press operations =
Blude bush £itting - Axle £itting - Assembly

b) Reduction in material movement - At preszent Press line -
Facks{aft er in: pe»cionT bBlade bush fitting in respective
lines = Dimpling to mateka fitting ( around 4 metres)

c) Rediction in "Mpower by one - The men who is at present
res;:on sible for distribution of blades from racks to

:spective lines will be freed,

d) Svinchronizins the whole process = Both the lines will be
Working simul taneously (Pressline and Assembly)

e) Ho _crowding of carrifiges @t the output or input stages
or in lznes,

2) Thig will favour theincrease in contract as workers
labour will be reduced a lot,

5.7 Lonclusion

Discussions were held in a meeting chaired by lir.Rai and
att ended by iir.Dhillon, M,S,P,Sondhi and Mr.Ravinder GCarg, I
explained them my proposal as best as I could, «a, rai was all
for it, He, however, informed us that they were planning to
'put up an au-bomatic‘press line and in that c:zse they'll be putting
the proposed layout into practice. As a result, the proposed
layout, although approved, could not be :I.mplémemed in the

egxisting pattern of working,




CHAPTER 6 | (Mpril 11 - April 16, 1983)

TITLE: REPOKT ON DESIGNING OF A JIG FOR REDUCTION IN DRILL
CONSUNMPLLION

-

6.1 Introduction

Drilling is a very common feature here, In fork section,
drilling is done twice, once in fork fitting and once in fork
mnechining, In fork fitting, the drilling precedes the nailing
op eration; In fork machining, the drilling is done after fork
bending for crm\ﬁ mudzuard fitting, In fork fitting we have two
drilling fixtures and in machining part, we have three drilling
machines, In fork fitting 36 No.drills are employed and in fork
machinery 20 No,drills are employed. The purpose of the nailing
operation is that the mateka fitted fork cup-colum fimly holds
the axle fitted blades during brazing.

6.2 Existing iethod

The operation involves two workers working on two fixtures
vhere in after drilling operations immediately nails are fitted.
The drill is quite thin(less than 1/8") and rotates at quite a
speed, so in the process,if the feed is more, the drill net urally
gives way and needs to be changed, As a result, a lot of drills are
_u‘-v;c ed dnd are broken even in less than two hours, I studied the

qty.of drills consumed in the last whole year,




.y il

For prill 36 No,
Sr.No, Year & Months Drills consumed Production Average

of fork production
_per drill

1 Jan 1987 o4 47950 510
2 Ieb 1987 101 543900 543
3 Mar 1987 85 53230 626
4 Apr 1987 70 55550 793
5 Moy 1987 - 85 64700 761.5
6 June 1987 85 57470 676
7 July 1987 75 56800 757, 3
8 Au: 1987 76 ' 58850 TT4. 34
9 Sept 1987 75 51200 683.50
10 Oct 1987 75 58 170 775.4
1 Nov 1987 69 50560 732.5
12 Dec 1987 67 51825 773.5
13 Jan 1938 67 46700 692.5

14 Feb 1988 54 45900 850
6.3 Proposal '

I noticed this fact and decided to have a jig designed
50 a5 to reduce drill consumntion @nd also to have both the
blales drilled simultaneously.I talked of this project to our
Dircctior, HMr.S,K,Rai, He permitted me to go ahead with it.
T got 2 drawing prepared by lir,Diljit Singh. I showed the drawing ——
to Fre. Veruaa, the Manager Tool Room. But “r.Verma turned down the
propoanal staling that this type of Jjig had already been considered
lony before and dropped as part of the drill will be going weste

in the ga,‘f.\ie._t:-bout 1.0 cm).

-~



A6,

I was a bit disappointed and gol back to the floor
observing the process gzain meticulously., For one complete
day, I undertook a study of their material movement,their
timing, the activities and every other minor detail. D1l
normally has a length of around 2"-2,5"(6.6 cm), About 1"(2.7 cm)
is the shank part and remaining is the drill part. On the
very next day I noticed thaf the woikers are cuttinz 1.5 em of
the drill (from front portion the cutting edge side not shanlk
portion) belore beginning the operation, thereby wasting 1.5 cm
of the drill every time., This discovery fired my spirits.
I started studying the feasibility of cutting 1.5 cm from the
shank side, but for a firm grip, the shank has to be kept
intact, But, there was a redeeming feature. If we got the
special purpose machine prepared in‘the form of a (double)
drilling guide, it could naturally save us of 0.5 cm of drill
wastoge, at present, going on, aiongwith the reduction in drill

consumption, The special purpose machine with a pneumatic

control was ordered.

6.5. Conclusions g
- r'-- P — e A——— ; ‘
Mr.Verma was convinced by my finding and was
ultimately all for the machine was immediztely ordered. The

drawing was fairea up. I hope the company will be able to

el e L

TN o -

venetit—itself out of this finding.
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CHAPTER 7 £ (APAIL 16~ APRIL 22, 1988)
IITLE: DEPATLED SAFETY OfECK OF PRESSURE VESSELS AND CHAIN |

PULLYY BLOCKS AND CODIFICARIONS OF TiHk SAME

7.1 Introductiop

Pressure vessels are all those containers or vessels

_which maintain a pressure above the atmospheric pressure, It
mainly comprises t he receiver in which the compressed air is
stored. In our factory, we have around thirteen pressure
vessels with safety pressures around 100 psi.

The chain pulley blocks are the implements eaployed for
lifting the loads. Mainly chains are employed, The capacity of
these blocks differ from 1 ton to 10 tons. They arc either
manual, electrically operated or semi-automatic, A few proformas
were supplied to feed in the details of each pressure vessel
and chain nulley blocks. A copy each of both the proformas has
been attached.

7.2. Procedure Adopted

7+2.1. For pressure vessels

1

On a holiday I ceme to the factory and tés’; gd*the
pressure vessels by firstly having then evacua:ed and then
filling in the compressed air continuously +ill the sa’ety
valve blew off, I noted the safety pressure and a red mark was

made on that particular pressure. All the details were supplied in

a tabular form giving details in saf ety (working)pressure, the tes

preossure, the location was fixed, the utilization positions were



studied. The codes were fixed as 'AC! indicating Air-
Comp1ressor, The sal ety pressure for most ol the prossure

vessels was around 100 psi.

70 202. FOE: Cha.‘l.n Pu1lg! Block s

In the test undertaken we checked the capacity of the
block and it varied from 1 ton to'10 tons, We prepared a chart
giving in details of capacity, location and date of installation,
Aloncwith it, the codes were fixed, The codes were fived as
'CH' indicating 'chain pulley block!'.

7.3. Coneclusion

The fully filled proformas for 14 pressure vessels and
15 chain pulley blocks were submitted t6 ir. Deepak; Deputy
Manager(Persomel), Wé gave an order to get plates bearing
code nos, and capacity of respective chain pulley blocl:s,

These plates were then put up at respective locations,
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WIPCRT OF SUAMINATION OF PRESSURE

VISSIL OR PLANT.

Hem: of ozousive(or factory):

Situetion anc alCdrgg of
factory,

Nama, dogerintion & Gigtinctiva

numbar of prasgure Vasgel or
Plant,

llams end addross of marufacturer

and rofoerancas %o “ha o8t

certificata of compatent parson.

Hature of Drocess i which it
is used,.

Particulars of prassurs vagsgel
or. plant:

(a) Date of constructior
(b) Thicknoss of valls

(c) Dats on which tho pressure
vossol or plant was firgt
takon ipto usa,

/s

(d) Maximua nemmissinle Vol
iig proessuns r2comacndod
by tha manulfacturor,

(2) Degimn Prassura, if known
(Tha history siould be
brisfly givin and tha

minsr saould giats

Wariasr D hag g23n ths

last pravisug Timoxt

Dzale of las+ hydrostatic %agh
(if any)and prossuwrs eppliacd

Is *ha prosguro vascsol or
plsant i0 opon or o%horwigoe
oxposed to woathor or %o camp?

Thzt parts(if any)whare
in zccosgible?

“hat oxamiratior ard tost
wero made? (spocify prassure
if hydrostatic “est vas
carried

Conditian of “he prossure
vesasol or plant,(5%tato any
dofocts matorially affacting
thoe maxzimun poermissibloe worlk-
ing of tho preassure vassel or
plant)

Zxterral

Intornal

e

P.T.O.



(i)
(1)

(111)

(iv)

(v)

(vi)

(vii)

Jev.

A DZEZORD TC EI LINTLINIS UNSIR SUS-CLAUS
LLUSE(a) OF 51 ,hugccx"v( )OF SEZCTICH 29 OF THI ACT

Name of occunier of factory

Iiddress of *the factory

'y, and descripiior suffi-
ent to indeniify <The li’"irv
chine, chain, rope, or ths
fting Tackle.

irguishirg rumber of marlz,
r

=5 a R U
P (3 by

Date whan the lifting machlne.
chain, rope or lifting tackla
was first taken into us2 in
tha factory

Date and number of the certi-
ficato relating to any tast

and examination made under sub-
rules(1) and (7) together

with 4ha nam2 and addriss of
th: parson who issuzd tha
cartificata.

Dats of aach paziodical [ -

“horough sxeningtion mada ]
under sub-clzusgaiiiilof

crausae{a)of sub-paction(1i)of

soctlion 29 of +tho fet z2nd
sub-rula(6)ernc by whom i%
was carried out.

Late of annealing or othar
huat treatment of the chairn
and other lifiirg taclle made
wacer sub-rula{s5)zid by whom
1% wng carried oul.

aiffociing “ae safe vorlking
1uud found at any such
itnoroeurh examination of after
apnaaling and of the btepu
telran “o remady such defectis.

T(i4ii)CF THE




CHAPTER 8 Mme duration(April 29 - May 16)

TITLE : REPORT ON AUDITING OF MANEQWER.

8.1 Introduction

. I was directed to audit the manpower of complete
plant, Auditing innlied studying the various sequence:of
operations wnd re) tive manpower as it exists and then findine
out the standard manpower, Aétually Hero Management wants to
increase the production to 8,500 and so they wanted a standard
munpowcr for the said figure,

8.2  Study conducted

.

I started my Job witn Rim Plant and made a note of
the process sejuence, HRiw Plant basically, comprises: Rim
menufacturing, Rim Grinding, Cutting and Peiishing,
Electropleting, . It also includes the Honda and Moped Rim
Flani, I prepared a note of process sequence alongfwith the
details in terms of manpower «nd producticn contracts, I
presented the results in a tabular form to our Director(w)
ar sl who was immensely glad to see it, He directed me to
extend the findimngs to other parts of the.plant and tdlly then
up with the daily attendance,

The sitandard manpower was prepared on the assumption of

104 23 improved performance of the worker on the producticn

coatract (this being performance ratinz), On adding them in
ine and we added roughly 103 as against absenteelan, This

ageve us a departimiwise standard manpower workeut,



i

2
After rim plb.nft we c.\:";e':n:.‘ted OLIII‘ areas of study to paint
shop, tubular plant, finishing, assly, crank, handle, polishing
and packing and export., By and by we could see that in almost
all the departments the manpower was running quite surplus arid
there were onerations where even the piece rate was not fixed yet,

8.,3%. Renort Submitted

Mr.Rai directed ma to prepare a summary for the complete

olaat., The problem I faced was that in some cases the production
was 6000 or 5000(in place of the desired figure of 8000) and the
rest was purchased from outside, In such cases, I hal to .
calculate the standard manpower for 6000 or 5000. The things
were discussed with the DGM(Personnel) and Dy(Personnel)Manager,
Mr.Rai then took the details of the pr0posals' along with the
sumnary to M,D, (Works) Mr.S:stya Nand Munjal, who evinced a keen
interest in the proposals., I brought my proposals back, prepared
a fair draft and hal it photocopied. My studies showed a surplus
of 65 in the strength of the workers, When I was fairing it up,
T noticed thul in the Rim Plant and the Finishing they had
already kept 10% workers A,A. So the total surplus manpower
went up to.117. I made the submission to this effect to Mr.S,N.
Munjad..

0y, (Personnel )Manazer,Mr, Deepak asked us to round off

the standard figures at the operation level. Tais gave us a

reducce ’ surplus which came at 7h.

We then mode our study on packing and exports. Both of
thea were relatively simpler, Ve completed our job, got it

pliotoconied and submitie? a copy to the Manger,
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CHAPTER 9 (1aY 16 -ufr "23)
TITLE :  CHANGING THE LAYOUT OF FYISTING PRESS SHOP

9.1 Introduction

# Press shop is a part of the Tool Room, It comprises
presses of varyirﬁz toma_ge.. It employes blénking, forging, cutting,
bending etc, The presses are arranged in four rows., The first
row has the automatic presses, The renaining operations follow
these automatic presses. 'Actually; the basis of press shop
study was Just the pro';Ject on manpower auditing., It was during

this study that I noticed .afew flaws in the existing layout

; of the press shop and talked about the same to Mr.Rai. He was
at once impressed to hear it and directed me to prepare the
chang ed layout and put it before him, ‘

9.2 Existing
In the press shop, the material movement is quite

haphazard., In some cases, the material movement is taking

place from one corner to the other corner of the shop wherein

a lot of time is consumed. The facing of pedal cups, both bir

| and sm@ll, is being done in handle brazingz shop.

9.3 Press shop - A Study

A It comprises basically of 4 main rows

- The layout is quite haphazard, giving rise to unnecessary
man~-material movemnents;

L There areca lot many breakdowns in the automatic machines.

4 Inorderto maintain c ontinuous production, tThe addilional

dies(one in each case)may be made available and immediate

replacement should take place.



. 2

% . Problem of power cuts is also there which s_noj.{s the
pieces(if not avoided)

6. The pneumatic working is quite erratic and may be replaced
by a set of planetary gear train system(mechanism)(as
working is reduced to manual as scon as pneumatic worliing
is disturbed).

T Lthe idle tlimé of both the workers and the automatic
machines is quite large, £.g2. worker has to switch off
the machine while loading. But he switches off the
machine and then brings in new packed roll, He removes
the packing and then loads it, something he can
definitely avoid,

- Again the bin employed for containing blanked pcs may
be provided in pairs. Wwhen the worker goes to enpty
that bin after every half an hour or so, he swiiches
the machine off,

- Same is the case with scrap removal carriage,

8. The need of providing chutes from one operation to next,

9. L'he scrap in the chain wheel manufacturing céen be
directly thrown out of the existing wall instead of using
an additional worker to do so. |

10. Similarly, a worker is employed for material movenent

of chain wheel from one operation to the next. This can be

avold ed by putting up a chute,
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9.4, Proposal
T planned the layout of the press shop. The proposal

was Ciccussed with Mr.Ram Singh, He was convinced about most of
the changes. I showed the proposal to Mr, Rai. Mr. Rai
discussed it over with Bhandari and Mr, Ram and ordered its
implementation within a v:eek's time,

9.5. Conclusion/Implementation

Instead of the change in the presshop layout in full,
E.]

a partial change was male, This change involved disturbing

of around five to six presses,




CHAPLER 10 | | (May 23 - liay 30)

TITLE: -TIME SUUDY OF PRESS SHOP AND S ANDARDI ZING THE NC, 8

STROK.SS 07 AULUHALLIC chlsslks AND FINDING LOAD b aliOR
FOR_TifEN - '

10,1 Introdnetion
Autorntic presses involve the blanking operation in
particular and they have a mechanisn of automatic feeding

(through n feeder)., In soune presses, the no, of blanked picces

“ s

coming out per stroke is oné and in a few cases it is more thon

one. The materil movement is quite hanhazard, After finding

out the no, of strckes per minute I calculated the load factor

on e=ch automatic machine.

10.,2. General Obgervations of Press Shop

a, It comprises basicAally of 4 main lines.

b The layout is quite haphazard giving rise to unnecessary
man-material movenent s,

G There are a lot many breaktdowns in the automatic miachines,

d. Tha problem of powercuts is also there, ‘henever t.ere
is a cut, the stroke slows dowa and loses its force.
It results in deformation of the pieces being produced,

e. The picumatic workcing (of feeding in) at two automatic
machines 1is quite erratic and rejuires independent
attention,.. It may be replaced hy a set of planet axry
gear train tem (or mechanisn),

L The idle time of both the workers and the automatic

machiace is quite large.
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10.%. Conclusicn

' Cn the bagls of time study of the autom=tic machines
I Cen salely conclude that the total @wan hours come to around
25 hrs including allowances, This mesns we re;uire Aaround
3.2 workers for the job wherens we are havingy 4 workers. The
éllocation to thfee workers may be made as follows:

V= Fork cup - 8500
I Worker - (< Fork bridze 1900

- Pedal cup small - 1900.

Il Worker =
Pedal inner nlate -~ 17000

2- Fork crown cover - 8500

E Pedal Outer Plate - 17000
ITTI Worker- (- '
(- Pedal Cup Big - 15000
I Worker to be put on machines (10,20 and 30) Ist, 2nd &3rd
Where worker operates Ist & 3rd im 8,30 to 12.70 Nem, shift

Ist & 2nd in 1,00 p.m, = 5,00 p.m. shift

IT vWorker on 4th & 5th (40and 50)
I,I Worker on 6th and 7th (60 & 70)




CUAPTER 11 | (iisy Z0th - June 27th)

TITLE: REDUCTION OF MANPOWER IN STORES

111 Introduction
Stores form an important part of Hero Cycles, Thelr basic

purbose is to cater to the neceds of the shops/departments in
immediate vicinityv, The procedure followed is that the material
cominz from outside party is insnected either throurh sampling
or wholly at Receipt & Despatch staze, he approved material
reaches the respective stores where it is arranged in racks,

As per the order from the shops, the storekeeper arranges

the dispos:l of items to the respective shops, The policy

is thus, of decentralization. I did ask the manczonent during
the course of my discussions if tho stores could be centralized
but the reply was in the negative, 1Two reasons w-rc attributed
to this, One was the shorto:e of space and the second was that
they were not maint ainihg any inventory. in most of the stores,
I realized thut the workers are not allocated any job as such
but work rendomly. As a resuit, the working goes gulte haphazard

and the manpo: 2r becomes surplus,

11.2 Issues discussed for materisl handling i stores

a) Can we have a pang of 6 workers(with 1 Foreaan & 1 ¢leork)
-and—they Yook into tho entire material distribution of

the pl ont?



)

e)

£)

2
‘St andardi zed paclkiing be implarented in full swinz amd
srould be at the 5D level iumediately efter the counting
is doae,
The C¢ store vialch is ruming standardized packing
schelne 1 running short of boxes and thereby the entire
cxdrelse of packing in plastic boxes is proving futile,
I# we have a standardized packing system we can do with
just one or two workers in each storez (8o as to adjust
the hoxzs in the racks and issue the same when demanded)
The order feoa any shop must be in advance at least
by one day,
The stock position needs tTo be maintained properly
by the shop supervigsor on dailv basis (so that he does
nat huwve to send rejquisition orders @iain and again and
he may no.. bother to count the mderial in the shop
everyday)
Lven in the stores, we do noit need to count the

mat eriael everydav, When we know the input, "we know the

pateritl boine issued we can easily have the stock

position, Thiy caninstexl ha.checkal weekly or fortnightlv,
Mainta: '‘nz a stock of atleast 5 dgys should be strictly

enforced md adhered lo.

Even in cace of emergency, when the chop supeérvisor needs

the masorial he sheuwld inform the store incharge at least

. H 2 Yy ¥ - 4 AT A o oty
ane oy 2 hrs in advaace,



3

J) A material broko gutni(Breke ‘ asszembly) is brousht
in tia assz—:.-nbl_,«' shop directly from E&D ang quite a bulk
of them loosen up and are disassembled, These
disassembled brake guthis are sent to C,P,Store where
che workers are called upon to assenble them, These
3pollt pcs should be elther sent back to parties or be
checked at R & D level /

k) Je may provide gamgmen with one whole time Jjumbo,

11.?.1Q Ben‘\fits

{£) . : Manpower reduction
Existing Proposal
Ce P, 12 workers - 2+4
R.M, 10 workers 242
e B 4 workers 1
Bank store 5 workers 3
31 8+6 = 10+4 = 14
(14) wWe don't have to count, f11l and weiel' again and

“&rain at the store level and shoo level,

(111) vorkig: becomes smoth and synchronized,
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11,3 RAW MATERTAL SPORl (iM STORE) -~ A Report 16-56-88

1 1- ..-';o }:i _’,,,;;1 ."'.'-.1.5-
In R store, we have in all 10 woiiers, A Jumbo has been

provided to facilitate the casy amd quick material movement.
There are around 70 i-'ta:us in the store, Cther than the main
Rif store (right nest to press zhop) we have two more RM estabe
lishments (cn2 in the tubularp (RM-III) (to catepr to the needs
of tubnlar werkers) and one near the meinvenance department
(M-I1) to supply material to paint shop workers,,
Digkribution of 10 workers

In Tubuler

ety e e T g e =

3 workers - 8,30 a.m, - 5,00 p.m. (for RM IT & RM ITI solely)

In MainrM

5 workers - 8, %0 a.m, - 5,00 Pem.(For electroplating,tubular,

Barrelling, crank m/c snop, polishing,mud:uard)
- Creank )For

2 workors - Issue to outside Companies - E
1123. 2. :Fiisting = 10 (in a1l)
Details:

enploved in £illing the bars and weighing

2 worker

n

carry the major material movement in Jumbo

rJ
D
4]

poF i 2 g

o

W
T worlkor exicts solelv for crank 1ssuing
T worker exists solely for handle issuing

I worier in moving manual carriage

11.2.3 Peti1a of €ronk movement

B -y

I. Issu'ng to ouvt-ide companies

e ——

m =
ihe

Job of the worker involves Just to £ill up sacs

- Handle)Polishing



.
o

8

with 100 cramnks each and pull them to the gate (Rii store).
He is idle for most of the time,
II, Transfer of olr shed cranks from outside companies to
Crank m/¢ sho
are
Polished crunks/normally brought in trucks which empty the
cranks off the sacs on the floor. The entire area is blocked and
it hinders all sorts of material movement. The inspector then
inspects the cranks., After the inspection two R store workers
are called upon to 1ift the cranks spread on the “loor into
ménual carriage and counting them thereby, These carrigges
are then carried to crank m/c shop for machinins, But everyvtime
10 minutes of RM workers are wasted in lifting and countinz the
crnanks into the carriages. In a day arownd 200 minutes(?.3
man-hre) are wasted which can be easily avoided,
11. 3. 4. Proposed
(1) Cranks be unloaded directly in a carriwge. These can be
‘Anspected in groups of 5 everytime (as is the practice
now)' & put in another carriaze,
(2) Handle and crank workers(2) have ample time to coll ect
all the cranl's and take them to crank m/c shop.
(3) Inst ead of manual carriage novement only jumbo be
aaployed (in tubular), Jumbo can cover the eatire Jjob

in just 5 rounds (replacing around 50-50 rounds using

manual carriage),

(4) The bags brought in from R & D Centre be as such placed
in racks so that the time wasted in first empltylnz the
bag and ggain filling it up and weighing the same may be

saved,



(5) Froposed manpower = 8

(6) The £illing and weighing Job (£ at all it is to be done)be
accomplished in =arly hours so thut thne mmterial
movement workers may not have to sit idle,

(7) For sometime, “fhe ¢rank and handle woikers m&y be
called upon to devote some time in filling up and
weighing of sacs,

11.3.5. Benefits

(1) Swvinz of menpower = 2

(2) Efficiency improved (By employing Jumbo)

(3) Idle time of workers will be reduced

L

(3) No bottlenecks or blocking and facilitating smooth
- material flow(if cranks put up in carriagesz)

(instead of on floor)
(5) Futile effort of first emptyinz and then zsain filling

may be avoided

Annexure 1 : Time study(Man-Hr Chart)

Annexure 2 - Allocation of Jobs to proposed manpower
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11.4.1. Existing Man-power (8,30 a.,m, - 5.00 p.n)

Workers fol movement of pipes = b
Unloader for helping R&D's worker= 1
£
Worker for inspection = 1
Worker of R & D Store = 1

11.4.2, Proposed man-power{(8, 30 a.m, - 5.00 pem.}

Worker for loading = 1
Worker for movement = 2
Worker for Misc,work = 1+1
(Pedal pipe,rejection,

st acking etec, b

11.4. 3., Surplus worker = 7 - 5 = 2
11.5. Data
Main Store

11.5.1., Existing man-power

It

1 (7 a.n. to 3. p.m,)
1 (8.30 to 5.00 p.m,)
1 (8."30 to 5.00 p.m,)
1 (84% to 5.00 pem,)

3{8.30 to 5.00 p.m,)
(9.3 a.m, 0 6 p.m,) >

Wworker for brazing store(Chem, )

vorker for tool store

Worker for elect., store

]

Worker for oil loading/unloading

Worker for lMain Store

———

(Issuing material to workers and 7
receiving material from outside companies,
filling gallons with acids and oils etc,)




11.5.2. Proposal Man-power
Worker for Brazing(Chem, )Store) = 1
Worker for Tool Store = 1
Worker for Elect, Store = 1
Worker for Oil loading/Unload, = 1
Worker for Main Store = 2
R

011 loadinz and Brazing worker(Chem,) will also help the workers
of Main Store in their spare time.
11.5.3. Surptus Worke r =7 = 6 = 1
11.5.4. Proposal

Workers controlling brazing store, tool store, electrical
store, oil loading/unloading do not have a whole time( 8 hrs)
Job, Their working may be =o timed that thoy may do their
respective jobs for half the day and for remaining 34 hrs they
may be utilized in themain store itself (as they are already
helpin; the main store workers at times). In that case,

we can do without one more main store worker,
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11.6. F,G,(Finished Goods) Store

11.5.1. Existin
FG store contains, receives and supplies the finished

goods for outside despatch, In all we have around 23 workers in

F,G.I ., There are around 25 items in A

11.6.2. Detailed distribution of 2B workers

4 workers wp to 10,30 a.,m,(right from 6,00 a, m,onwards) are

involved in counting work (rims, tyres, tubes, franes{on
conveyor), saddles, hub, chain, free wheel, chain-cover, fitted
cycles etc.). After that they are involved in material movement,

5 workers are involved in unloading frames from the
conveyor, moving them anil placing them in a st acking fashion,

1 worker is azainst absenteeism,

1T worker for counting items coming from finishing shop.

17 workers are involved in the material movement taking

place from the F,G., store to packing,

11,6, 3, Existing allocation No.of Shifts
workers h!

1. FI‘ame 5 Bom a.mO-SCOO Dom-) 5

2, Fork 1 8,320 a,m=5,00p.my ) 1

1 (4) 10,30 a.m.-7,00 Pelly) 1

2 2,00 p,me=10,00 p.m,) 2

3 For counting 1 11.302,m,=8,00 p.m, ) 1

4, Chain cover & spokes 1 10, 308, me=7.,00 p.mn,) 1

5. Handle 2 10.3080111.-7.00 p-mu; 2
2.00 pomo-’10-00pomo

6 Brake s<t 2 3.30 5“0“-"5.00 D.In, 2
2000 D.m."10.mp.m.

7 Pedal & chain wheel 2 8,30 a.m. ; 2

2.00 p.m,
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8. Seat 2 10.20 a.m,=2,00 pm, )
R 10.30 a.a.
10 Chain, Hub & Free wheel 3 10. 30 a.n,
8.30 a.m,
1 B, B, Axl e, Hub, Chain, Gut hi, 1 10,30 a.m.
Freewheei
12, Cycle Fitting 1
13. Mudguard 2 . 10,30
2.00
14 A.A, 1
3

11.6.4, Proposed ianpower allocation
For movement of fork,handle & cycle parts = 5 workers
For movenent of brakieset,chéinwheel & pedal m B X
For movement of Tube,R flector,Rim Tape etc, = 1 "
For movement of Chain cover, spokes = 1 "
For movementof Frame . = _ - B
For movement of f“Iudguard g = 2 1
Forv movénent of sezt P . = 2 ”
For movement of Hub,chain,freewheel & CGuthi w 3 8
For counting the items(from tiniéhing) = 1 "
Azainst Absenteeian = 2 "

25

11.6.5. Surplus = 28 - 23 = 5 workers



11,7 DELATLS OF MANPOWER IN STORES(™A SUMMARY)

1177 .1. Raw material store

Workers(total strength) =8
Details: In Main RM

(a) 6 workers - 8,30 a.m. - 5.00 p.m.(For electroplatins tubular
Barrelling cranlt m/c shon
Polishing Mudguard

(b) 1 workers - 9,30 a.m, - 6,00 pm, Issues handle to outside
polishers

(e) y e - 9,30 a,m, - 6,00 p.m,Issues crank to outside
polishers.,
11'.;7'.2. CP_Store (Chrome plated cycle parts store)
Vorkers (Total strerigth) = 12
Details

(a) 2 workers - 6,00 a,m, _ 2.00 pm, - Receivin: material from
El ectroplating, counting,
weignment & placinz in racks,

(b) 5 workers - 8,30 a.m. - 5.00 p.m, - Materfal movement to Assly.
. Finishing, Fitkit assly,
(c) 3 workers -2,00 p.m, .10.00 pm,i - Receiving material from
R & D, Electroplating etc.

(d) 2 workers - 10.00 p.m., -6,00 p.m, - Receive material from
El ectroplating,

11P.3. F.G, Store (Finished Goods)
Workers(Total strength) = 28

Details

F.G.1

(a) 5 workers 8.30 a.m. - 5,00 p.m. Frame movement

éb 4 workers - Fork movement :
1 " - For cauting
1 N - For chain cover & spokes transfer
2 - For handle movement

g 2 For pedal and chain wheel

h) 2 workers - For seat movenent

i) 1 worker - For tubes,reflector,rim tgpe, carrier

side stand

G 0 Sk - For cyecle fitting

gki " - For Mudguard

1 1 " - Against absemt eelsm



F,G, 1T

(m; 3 workers - Chain, hub & [FFreewncel
(n (.B.B, Axle, Hub,chai n,"'reewheel )Guthi - 1 worker

11.6.4., Pipe Store (+ Lug Store)

Workers(Total manpower) - 9

Details
(a) - 6 workers - For movemnent of pipes
Eb 1 worker - Helper to R & D Worker
c 2 workers - For distributing luzs in respective shops

11.72.5. Main Store

Workers(Total Manpower) = 7

(ag 1 worker - Chem. Store

(b - Tool store (Supervisor)

Ecg ;S - Electrical store

d Ve oo - 0il loading & unloading

(e) 3 workers - Issue & Receipt(of material)

11.7.6, R & D Store

Workers(Totalamanpower) - 23

Details , ¢

(a) 1 worker Transferred to Maintenance Deptt.
(b) 1 wo rker Handl e counting(from outside olishers)
Ec) 1 worker Counting in pipe store

d) 24 workers For Receipt, Issue & Movement of

Mat erial
11.7.7. Bank Store
Total menpower - 5

Job involves receiving and issuing material to
various shops.

11.7.8., Packing material store

- 1




CHAPTER 12 , (Feb. 23 & March 15)

TITLE: ACCOUNTING OF MATERIAL IN TUBULAA UNLIT

12,1 Introduction

: Accounting implies keeping of a‘ proper Erack of the
incoming raw material and the outgoing finished goods. Mr.Ral
gave me this project to work out an improved method of accounting
in the tubular unit. I was supposed fto bring into i‘ucu.s' the
stege at which the flaw occurred and any remedy for the same,
12,2 Study Undert aken

I undeiftook my study and daily had the morning amnd

. evening input and output readings with intermittent checks in
between. But this did not help me. There used to be material
on the floor ard in a few cases it happecned that the output
was more than the input. In . such cases I had not tden into
account the material lying on the floor., Then, _I decided to
orient my studies to full one week study where I counted the
material lying on the floor before the study began and I
again counted the material on the floor. On the completion of
the week I could easily see a lot of discrepancy in the
existing pattern of working. -
12.3. Conclusion
I concluded that for accounting we introduce a system

of issuing the material through weighing instead of cowmting,

By this the standard count of a particular weight is known
and can be easily compared with the output claimed (omitting

the rejections in the process).
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CHAPLER 13 ~ (March 5 - March 10)

TITLE: STUDY OF RIM PACKING MACHINE

13.1. Introduction

Rims aft er electroplating are bein: sent for temporary
storaze, The workers in that temporary store have to unload
the rims from the conveyor and arranse them in the stacks,
These rims before beinz despatched on to the trucks are
bound manually in coir packs,., However, a new automatic packine
machine was brought in wherein the pack was accomplished by a
synthetic strip type wrap and the wrap was scaled by application
of-heat at the Jjoin! 6 Two workers were rejuired for holding
the rims in position, Atter wrapping in synthetic strips, they
were packed in coir sacks and then sewed. The Jjob was to study
whet her working with an automatic machine was faster or no%

as compared to manual means,

13.2. Stud ert aken
(a) Existing workire

10 workers -manually packing 1000 bundles, Zach bundle

lhas 8 pairs of rims,

(b) Packing on_automatic machine

Two workers working on automatic machine for rim packing.

o 3
vt e . ¥ ¥4 A e >

Time taken (in secs) for Rim packing = 50,47,55,55,56,49,46 secs,

(8 pairs) by two workers
Av = 50 secs/bundle

Time taken for wrepping and sewing = 45, 41,40,43, 47,45,46, 43 secs,

one bundle(8 pairs)by one worker
AV = 45 secs/bundle



Total production target = 1000 bundl es

Total time taken for packing of 1000 bundles with
Automatic machine by two workers = 1000 x 50 secs

= 14 hrs

Total time taken for wrapping and sewing bundles
by one workers = 1000 X 45 secs, .

= 12.5 hrs
Hence we can make two groups each of three workers which

will work on two automatic machines

T'otal proposed manpower = 6
Lxisting manpower = 10
Surplus _ = 4

13.3 Conclusions
Uwing to the repeated breakdowns of the automatic

machine, the proposal was not able To meet tae zaid target

of 1000 bundles and so was not considered to be viable,
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CHAPT ER 14 - . (MARCH 5 «-MARCH 10)

TITLE: STUDY_CF DIGITAL WEIGHING MACHINL IN COMPANT SON WL 'tH
THE EXISTING ANALOG MIANS

14, 1. Introduction

In finished goods store, there are numerous amall sized
items, like nuts, springs, washers etc, which are being weizhed,
coomted end packed, A physical balance is enployed to weight them
and count them, I suggested to the Manaz enent to switch over
to digital method of weighing in a bid for more accuracy and
for saving manpoﬁer. ‘ A salesman from a .digi‘cal (counter) machine
company (ATCO) was invited.

14.2. Study undert aken

Mr. Rali put me on the Jjob to check the working of the
weighing machine aml study if it could accomplish the weighing
and counting Job in a better way than the analog means, The
sal esmen showed me its working, I checked the working myself,
I then ehquired if it‘ﬁad any maintenance cost, which, e
replied, was negligible, They also provised a two year
guarantee and any time serivce, A

14,3, Conclusion

I save my approval to the digital counting machine,
The machin e cost was placed at R,20000 and it was ordered,

Before the installation, we got a wooden box made aml ultimaiely

the machine was installed.
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CHAPTER_15 : (March 25 - April 11)

TITLE: IMPROVING T HE WORKING CONDITIONS IN TUBULAR UNIT

15.1 Introduction

Tubular unit is the backbone of Hero Cycles Pvi. Ltd..
T+ has around four hundred workers working in this unit, The
fork and the frecne are the main accessories of the bicycle
industry wllich. e;re made in the tubular unit. The working
conditions in the tubular unit have to be excellent,

15+ 2. Project underteken

Tt was during one of my project studies that I noticed

a few flaws in the existing working conditions:

(1) A Tew workers were sitting on met al drums with sacks
placed on them,

(2) The carriages 1lie spreadout hindering all material
movenert,

(3) Workcers have to displace their feet through some
distance for operating the presses.

(&) o adequate cleanliness near degreasing plant

(5) No waste paper bins provided

(6) There wag int ense heat owing to smoke in the tubular,

15.3. Conclusions/Proposals implemented

1e Workers were provided with wooden stools,

Lo }
- . - s

hinderance on the gangway.
e Foot-rests were proposed to be provided so that the wor.er

mey not have to 1Aft his foot everytime he operated the press,



5¢

2
There was already a proposal in consideration for the
provision of air-cooling of the tubular,
All the exhausts were repaired for an easy disposal

of the smoke,
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CHAPTER 16 April 22 - April 25)

TITLE: RECTIFICAT ION OF SUCTION ( EXAUSE) SYSCEM IN POLISHING
DEPTT,

15.1. Introduction

In the polishing section, the working conditions were
miserably, with dust packed all around. A person could not
stand there for more than five minutes. In this miserable
plight, the work ers were called upon to work for eight hours.

16.2. Project undertakén

On seeing the dust cloud engulfing the polishing shop,
I thought of undertaking the project for freeding the handle
polishing shop of 211 dust. I talked bout it to wsr.Rai, He
asked me to go ahead with it, I cam to know that they had
already put up a suctidn system there, but it was seldom
operational, I came to know that the systen denanded an
immediate rectification, I talked over to Mr, Kewal Singh
(Maintenance) and got it rectified to some extent. The shop-
incharge was instructed to keep the suction syst em working

atleast for the time when there was no power cut,

15.5. _Implementation
I made a few surprise checks to see if the suction

£ 5

systen (for exhausts was working or not, and in most of the

cases it was found vorking, making the conditions slightly

improved.



CHAPT IR_17 (APRIL 22 - APRIL 25)

TITLE: TO ¥IND OUT THE 'TOT AL BRAZED SUHACk ARFEA O I'ORKK

17.1. Introduction

brazinzg is a phenomenon wherein, the joints are st rengthened

through the addition of brass and other additives like borax,
bor;ic acid, zinc bricks etc. Other then the joint positions
brass spread in the vicinity of the joints. To know the total
brass consumption, I was c&lled upon to calcula te the total
brazed surface area of a fork and a frame for both 22" & 24",

The selection samples were taken from the brazed lot of forks

and franes and study undertacen. |

17.2. Observations Made

17. 2. 1. FI‘&RIE 22"

(a) Top Tube Length = 70 mm
Diameter = 26 mm

(b) Seat Tube Length 63 mm
Diamet er 28 mm

surface area of joint of Top & Seat Tubes
(incl., seat lug) '

= [{rx70x26) +( x63x28) +(16x18) +16%20) - (13)2
2

(c)  Bottom tube Length 112 mm
Diameter 30 mm

(a) Seat Tube Lenzth 25 mm
Diamet er 28 nmm

(e) Chain stay C/S Length 7 1mm
Dji ameter 26 mm

s

; J
(£) B.B.Sheel Length 67 mm
: Diamet er 42 mm



2
Surface area of joint of seat tube, bottom tube and chain

stay with B.B., Shell
=L"(67x42)+ (112x30)+ (25x28)+2 (71x26)_7-/" (15)%+ (14)2

B, amaY
= 350809 mm2

() Bottom tube: Length 60 mm
Diameter 30 mm

(h) Top tube Length 48 mm
: Diameter 26 mm

(1) Head tube  Lergth 140 mm
Diameter 34 mm

surface area of Joint of Head Tube, Top Tube, Bottom Tube

/- (1ox34)+ (60x30)+ (48x26)_T-/~ (15)%+ (13)27

- 23292 mn”
Total Brazed surface area for 22% Frame is:
10120 + 30809 + 23292 = 64221 mm°
= 642,21 cm‘2
17.2.2. Frame 24"+
(a) Heal Tube: Lensth 190 mm

Diameter 35 mm

(b) Top Tube Length 40 mm
; Jiamet er 30 mm

(¢) Bottomtube Length 70 mm
Diameter 34 mm

Surface area of Joint of Head Tube, Top Tube & Bottom Tube

[ (190x35)+ (40x30)+ (70x34)_7- [ (15) %4 (17)2_7

= 30524 rnm2

Surface area of seat lug amd B.B, sheel Jjoints are the
same as in 22" frame, : A

Total brazed surface area for 24" frame: 71453 3:1;nz
= 714,53 sz



“17:2. 3. . Foxk 22%

(a) Colum Pipe Leng th 168 mm
; Diameter 26 mm
(b) Blade Length 2 2m
Diameter 24 mm

(¢) Cup Surface Area
' /8400+(21x51)_/- x(9.5)2
= 7471 - 283,53
= 7187.47 mm?

Total brazed éurface area of 22% Fork(incl.intern#l surface area
of column,

2 (168x26) +/(5400421 x51)= (9.5)% 7+2 (22x24)
= 37193.9 mn°
= 371.94 cm2

17.2.4. Fork 24"

(a) Colum pipe Length 222 mm
‘ Diameter 26 mm

Blades & cup surface area is the same,

Tptal brazed surface area(including intern& surface area
of column)

2 (222 x 26) + /7671 - (9.5)27 + 2 (22x34)

46015.5 mm2
s

]

= 460,16 cm
17.3. Conclusions

Mat erial used in brazing

1. Brass — 80 gm (including wastage RO

2. Boric acid (Gun power)14.6 gm(app.) ) For. 1 Poome
3 PBorax 7.3 gm '

4, Zinc bricks 7 gms



L
Average variation in thickness of fork = 0,05mm = 0,125 mm
Average variation in £)14 ckness of frame- 0,15 mm 0.525 mm

17 e Da ls surface area for Frane

221 " 642.2 em”
24 A 714.5 cn12
17.3.2. Surface Area for Fork
g92n - With outer surface‘. - 234,71 cn?
With inner surface of 37193 cm2

column pipe
o4 Externsl surface area 278,82 cm>
with internsl included 460.15 cm®




CHAPT ER 18 (April 25 - April 27)

TIPLE: LAYOUT OF FORK MACHINING SHOP

18,1 Introduction

Fork machining is a process after debrassing and
polishing and it involves collar turning, threading, reaming,
drilling, bending and ultimately alignment, The machines are
quite haphazardly arranged. The collar turning and threading
machines have been placed on the disposal of one worker,
There are nine such combinations,

18.2 Proposal submitted

The layout was proposed to be such that it facilitated
a smooth material flow and free from any bottlenecks,

8.3 Conclusion/Implementation

But in the meantime, my proposal that three collar
turning machines and three threading machines be placed at the
disposal of one worker each was accepted. This overshadowed

the change in the fork maechining layout,
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