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CENTRAL FOOTWEAR TRAINING
INSTITUTE (CFTI), Chennai an
autonomous Institution under Ministry of
Micro Small & Medium Enterprises,
Government of India, has been working
for development of Human Resources for
Footwear & Allied Industries since 1957.
The institute was modernized through
UNDP in 1993 and equipped with
complete set of modern infrastructure. It
conducts various Long term, Short term
and Part time techno managerial courses
in Footwear, Leather Goods and allied
subjects. Its premier courses are  the Two
year Diploma course in “Footwear Design
and Production” and 1½ years Post
Graduate Higher Diploma course in
Footwear technology & Management
studies is accredited with Textile Institute,
London and Leicester College of
Footwear, UK.

AIM OF THE INSTITUTE

(a) To provide training and related inputs
to develop and augment a class of
trained personnel in Footwear
Technology and Allied Industry in the
country.

(b) To develop human resources in
Footwear and Allied Industry by
introduction of advanced training
methods and courses, appropriate
knowledge and skills to promote

rapid growth of footwear and allied
industry in the country.

(c) To promote in general and particular,
the Indian Footwear Industry to attain
international standards of production.

INFRASTRUCTURE

 The Institute is endowed with
complete infrastructure for
conducting training programmes.

 Land & Building at prime location in
Chennai.

 Equipped with complete set of modern
machinery, tools & equipments.

 Important Footwear Manufacturing &
Material testing machines.

 Well equipped library with text books,
periodicals, journals design magazine,
SATRA bulletins & handouts related
to footwear technology, industry
management and trade.

 Teaching aids including OHP, Slide &
LCD Projector, Audio, Video System &
Computer, with shoe CAD facilities.

 Qualified, trained and Experienced
Faculty.

OPPORTUNITY FOR STUDENTS

 Highly prospective career to suit the
need of Footwear and Allied Industry
in appropriate levels.

 Self-Employment by establishing own
Industry of the Trade.

 100% placement record till date.

 Suitable base for higher studies in
Footwear field.

 Study at Leicester college of Footwear,
UK.

ABOUT THE INSTITUTE
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OPPORTUNITY FOR ENTREPRENEURS
& INDUSTRY

 Providing Techno-Managers to
Footwear Industries.

 Technical Consultancy Services to
existing and prospective Industries.

 Common Facility Services with
Modern machinery including Shoe
CAD.

 Process cum Product oriented EDP on
Footwear, Leather Goods and Allied
Industries.

 Availability of relevant information of
Footwear Industry.

 Services of Die - Less Cutting System,
PU Pouring Machine & Physical
Testing Lab.

PRODUCT RESEARCH AND
DEVELOPMENT & SHOE CAD

The Institute through PRD Cell,
undertakes:

 Responsibility of New Product
development as per the given
specification and concept.

 Development of Master Patterns and
Grading of the components to
different sizes through latest shoe
CAD.

 Conversion of Different pattern files
and cutting the patterns there of
through Universal Converter system.

 Training on Shoe CAD.

OTHER ACTIVITIES

 Skill Upgradation Courses for Rural
Artisans.

 Exclusive courses for SC/ST, BC/MBC
and Women candidates.

 Courses for International Participants.

 Linkage with Footwear related
Industry, Trade, Association and
Organisations.

 Need Based Training Program for
Industry, sponsored candidates.

 Specialized training programs on
Productivity & Quality
improvements.

 Patronized with “The Textile Institute,
London, UK”.

 Member of SATRA, UK

 2 years Diploma Course approved by
TI / Leicester College of Footwear
Technology, London and Leicester
College of Footwear, UK

 1.5 Years Post Graduate Higher
Diploma course (PGHD) extended
with six weeks of International
training exposure at Leicester College
of Footwear, London, UK 

 100% Placement record

SERVICE TO THE FOOTWEAR
INDUSTRY

CFTI through its State of the art
machinery provides common facility
services to the footwear industries. With
the latest machines the Die-Less Cutting
System, Sole mould making plant and PU
Pouring machine expects to expand the
service network to the industry. Further to
this the Ambur Sub-Centre of CFTI caters
the service needs of the Footwear
Industries of Ambur, Ranipet & Vellore.
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 CFTI conducts Skill Development

Training Programmes for rural

Footwear, Leather Goods artisans of

Tamil Nadu in their locality. The

objective of this programme is to

develop the Footwear , Leather

Goods making skill to the rural

artisans at their door step. These

programmes have good response

among the artisans as they acquire

technical knowledge on material

management, cost effective

programme etc.

Placement Linked entry level training

programme

Placement Linked Entry Level

Training Programme (TNSDC)

CFTI , Chennai completed “Placement

Linked Entry Level Training Programme”

funded by Tamilnadu Skill Development

Corporation (TNSDC), Government of

Tamilnadu through Leather Sector Skill

Council (LSSC) for 2,300 candidates on job

roles like Stitcher (1,250 Nos.), Cutter (250

Nos.), Paster, Attacher, Folder (250 Nos.),

Skiver, Splitter & Table Helper (250 Nos.),

Leather Weaving (300 Nos.) during the

year 2015-2016.

Pradhan Mantri Kaushal Vikas Yojna

(PMKVY)

This Institute conducts training on

“Pradhan Mantri Kaushal Vikas Yojna

(PMKVY)’ (a Phase II of the STAR

Scheme) which aims to skill unemployed

youth by the New Ministry of Skill

Development & Entrepreneurship

(MSDE) on the approved National

Occupational Standards of NSDC. CFTI,

Chennai conduct & completed training for

5,166 candidates on various job roles till

September 2016.

Recognition of Prior Learning (RPL)

Recognition of Prior Learning (RPL) is

a platform to provide recognition to the

informal learning through work to get

equal acceptance as the formal levels of

education. RPL is a process of assessment

of an individual’s prior learning to give

due importance to learning as an outcome

rather than learning as process.

Under PMKVY, special focus is given

by this Institute to RPL by recognizing

prior competencies of the assessed

candidates and provides a certificate and

monetary reward on successful

completion of assessments.

PRESENT TRAINING ACTIVITIES OF CFTI, CHENNAI
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Quality control on-site tests for shoes
are utilized to detect design and
production defects. Inspectors perform
dozens of on-site tests for footwear: some
serve to simulate usage and product
degradation with time, others to make
comparisons. Here are the on-site tests
often lead to the rejection of a shipment:

Footwear: Top 3 quality control on-site
tests for shoes

• Press it - Bonding

Poor bonding is a major issue for
shoemakers. In many cases pressing
into the bonding line can reveal poor
gluing.

• Rub the fabric - Color fastness

Fabric that bleeds color, either to mix
into another color or to fade quickly is
a major issue for buyers of branded
shoes. The rub test can detect such
issues on the spot.

• Rub the logo - Printing

Logos are important, especially for
brands and in the high-fashion
industry. Simulating wear and tear
using dry and wet cloths and even
alcohol as well as the adhesive test  can
detect poor printing.

Top major quality problem with shoes:
Poor bonding

The "press" test during a pre-shipment
inspection can detect unnoticed poor
bonding. Additional tests are performed
on a smaller sample size:

• Performance test

Trying out the shoe to simulate its
intended use: walk, run, jump, etc. to

feel the shoe for comfort and usability.
This test is obviously subjective but so
are the final consumers.

• Abuse test

Check how much the shoe can take -
by tearing, squeezing, pulling…
basically the QC inspector simulates
an angry customer.

Other essential quality control on-site tests
for shoes

• Metal detection test

Broken needles, clamps and tacks are
common in shoes. It is considered to
be a critical defect because it may
harm the user.

• Bend and flex test

Shoes, especially sneakers and sports
shoes, need to support the foot but
stay flexible. Flexing and bending the
shoe repeatedly can detect weak spots
such as insufficient glue or weak
threads.

• Pinch it for curing test

Whether the out-sole has been cured
properly can be tested by pushing a
fingernail into it. If the material
rebounds, it's a good indicator for
proper curing.

PRASANNA S. RAO, 
Faculty/Technical Expert,

Bangalore - Karnataka

FOOTWEAR TOP 3 QUALITY CONTROL ON-SITE TESTS FOR SHOES
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Whether you work in construction,
demolition, mining, rescue, law enforce-
ment, or in a junkyard, the last thing you
want to do is step on a sharp object and
know it without seeing it.  Other than
singing the old tune, "we hate when that
happens," Working Person's Store offers
you a slew of safety boots and shoes to
ward off this evil.  Let us explain …

That old standby, the American
Society for Testing and Materials, in their
valiant effort to help keep you safe, has
spelled out what you can expect from
puncture-resistant shoes and boots in their
classic "F2413-05 Standard Requirements
for Protective Footwear."

In order to pass these standards, the
puncture resistant footwear has to have a
special plate between the sole and insole.
This piece must be installed as an integral
part of the manufacturing process for that
Work Shoe or Boot. Mining boots are great
examples of puncture resistance because
the tasks that the jobs entail. These
hazardous environments require the
bottoms of your feet to stay protected to
lessen the likeliness of injury. They may
also have insulation and an internal met
guard, so make sure you look at all the
features before you purchase a pair.

Secondly, that piece has to resist
corrosion, as we don't want rain or
puddles disintegrating your protection
until you're walking on rust.  So to test

this, the guys and gals in the white smocks
stick the boots in a special fog chamber.
Then they spray them (100% humidity)
with a 5% salt solution for 24 hours. And if
that's not enough, the temperature inside
the chamber is about 95 degrees!  (No, you
can't buy one to get those incredible
creases out of your old shirts because you
didn't iron them.) They must show no
signs of corrosion after this.

Thirdly, the footwear has to show no
signs of cracking after being flexed 1.5
million times.  (And you thought your job
was boring.)

Finally, the sole must resist a puncture
of at least 270 pounds of pressure.

If your work
takes you both in
and out of an
office, you can
find use in
adding puncture resistant insoles.
Although they will not offer the same
protection as footwear that is made
specifically for puncture resistance, they
will put a barrier in between a hazardous
object and the bottom of your foot. Look
around. When it comes to safety
workwear, Working Person's Store has
what you need.

D.V.R. PRASAD, JTO
CFTI, Chennai

PUNCTURE RESISTANT FOOTWEAR
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OCT 12-14, 2016, Pragati Maidan, 
New Delhi
BRICS 1st TRADE FAIR – Organized by
FICCI

Oct 16-Oct 19, 2016 Huntington Beach,
United States 
Footwear Trade and Distribution
Conference (FTDC) 

Oct 19-Oct 22, 2016 Izmir, Turkey
Shoexpo Izmir Footwear and Bags Fair 

Nov 1-Nov 3, 2016 Guangzhou, China
Guangzhou China Shoes Fair 

Nov 3-Nov 5, 2016 Dhaka, Bangladesh 
Leathertech Bangladesh 

Nov 7-Nov 9, 2016 Tokyo, Japan
Fashion World Tokyo 

Nov 7-Nov 9, 2016 Paris, France
Expo Protection The Exhibition for 
Risk Prevention and Management 

Nov 8-Nov 10, 2016 Cape Town, 
South Africa
ATF International Apparel, Textile, 
Footwear & Machinery Trade Exhibition 

Nov 12-Nov 14, 2016 Agra, India
Meet at Agra Leather Footwear 
Components & Technology Fair 

Nov 15-Nov 15, 2016 Poznan, Poland
Polshoes - Poznan 

Nov 17-Nov 17, 2016 Warsaw, Poland
Polshoes - Warsaw 

Nov 21-Nov 22, 2016 Krakow, Poland
Mat-Eco-Shoes 

Nov 21-Nov 23, 2016 Gramado, Brazil
Zero Grau Hall of trends in 
footwear and accessories 

Nov 21-Nov 22, 2016 Lodz, Poland
MAT-ECO-SHOES 2016 

Nov 23-Nov 26, 2016 Istanbul, Turkey
AYSAF Istanbul International Footwear 
Industry Suppliers Fair 

Nov 23-Nov 24, 2016 Cracow, Poland
Polshoes - Cracow 

Nov 29-Dec 1, 2016 New York,
United States 
FFANY - Shoe Show 

Nov 30-Dec 2, 2016 New York, 
United States 
FFANY - Shoe Show 

Dec 7-Dec 8, 2016 Atlanta, United States 
Atlanta Fashion Shoe Market 

Dec 7-Dec 8, 2016 Atlanta, United States 
The Atlanta Shoe Market 

FOOTWEAR EVENTS
IN THIRD QUARTER FY 2016-17



















































43

FOOTWEAR CHRONICLE July - September 2016

1. INTRODUCTION

1.1. Essential of Better Shoe Profile for
Police:

Being physically fit is essential for
police officers, who may find themselves
having to chase down a crime suspect or
face other unpredictable situations. Many
police departments encourage physical
fitness by providing exercise equipment
and sponsoring exercise-related activities.

Police officers are wearing shoes and
boots for more than 15 hours per day. Due
to difficult activities like running and
jumping, they observe severe foot pain
starting from the ankle joint and ending
with knee at the end of the working day.
The users are used to walk and run
around 12 - 15 km during duty hours.
Even during training period also people
used to run continuously more than
10 km.

Police officers are also appear to be at
increased risk of low back pain,
musculoskeletal injuries, cardiovascular
disease, and obesity. It is not clear whether
achieving a certain level of fitness has an
effect on injury prevention and job
performance.

So for this above reason, police officers
are getting tired after certain hours of
wearing the shoes. It is necessary to
reduce the fatigue discomfort of healthy
officers in terms of improve cushioning.
This study will examine the effect of
cushioning insole in relievingpost work
discomfort in healthy individuals whose
jobs requirelong periods of standing and
walking

In a study of New York police officers
who walked an average of 3 miles a day,
20% of them experienced foot pain at the
end of their workday. Insoles can relieve

much of this pain. No studies, however,
have scientifically distinguished between
injuries due to work versus those due to
regular use. This is an important issue
because of its potential impact on
disability claims.

1.2. F-Scan System

The F-ScanSystem captures dynamic in-
shoe pressure and force information and
reveals interaction between foot and
footwear. Unlike traditional visual
observation of foot function and gait, F-
Scan quantifies force, contact pressure
distribution, and timing. The system
includes sensors, scanning electronics,
and software as well as a protocol for
analysis, diagnosis, and confirmation of
the effectiveness of interventions. The
extremely thin, high resolution F-Scan
sensor ensures the most accurate data is
captured.

Applications

1. Analyze patho mechanics related to
foot dysfunctions and gait disorders 

2. Assess effect of orthotics on foot and
gait biomechanics

3. Screen for disorders secondary to
diabetes and other neuropathic issues 

4. Identify areas of potential ulceration

5. Observe foot function and gait
abnormality  

6. Regulate weight bearing after surgery 

7. Compare pre- and post-surgery
conditions 

8. Monitor degenerative foot disorders 

9. Assess high pressures due to ray
hypomobility 

10. Isolate regions of the foot for
segmented analysis

FOOTWEAR FOR POLICE PERSONNEL
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11. Improve orthotic footwear
performance 

12. Manage treatment of foot inside the
shoe 

13. Reduce costs by minimizing the need
for follow-up and orthotic
adjustments 

14. Increase patient satisfaction and
generate more referrals 

15. Provide supporting documentation
for fee-for-service approach and/or
insurance claims 

Measurments using F-Scan Clinical
Software 

1. Force 

2. Contact area

3. Contact pressure

4. Peak force

5. Peak contact pressure

1.3. Biomechanics of Foot:

Definition of Bio Mechanics: 

Webster defines biomechanics as "the
application of the principles and
techniques of mechanics to the structure,
functions, and capabilities of living
organisms". The biomechanics of running
is the "technique" or "how to" component
of the sport of running. Having good
biomechanics (good running form) is an
equally important factor for running well,
as to having a sound physiological
foundation (high VO2 Max, high lactate
threshold, high aerobic capacity, etc). It is
important to note that many running
injuries are caused by faulty
biomechanics. 

The study of the structure and
functions of biological systems by means
of the methods of mechanics;in short we
describe biomechanics as the "physics of
human movement" The foot bio-

mechanicsare the concept where the laws
of mechanics are applied in order to gain a
greater understanding of performance of
movement and reduce  injuries as well.
Elements of mechanical engineering (e.g.,
strain gauges), electrical engineering (e.g.,
digital filtering), computer science (e.g.,
numerical methods), gait analysis, and
clinical neurophysiology (e.g., surface
EMG) are common methods used in foot
biomechanics. 

Motion study

1. Kinematics: describing movements
with respect to time and space

2. Kinetics: examines the forces that
produce the movement and result
from the movement

Factors that can be measured for foot
movement

1. Speed: distance / time (m/s) 

2. Velocity: displacement / time (m/s)

3. Acceleration: velocity / time (m/s2)

1.4. The Mechanics of the Ankle Joint

Lever actions in the foot

During ambulation the foot functions
alternately as a two armed and single
armed lever with smooth transition from
one to the other. During the swing phase,
for example it should be regarded as two
armed lever: the foot moves into
dorsiflextion from plantar flexion mainly
as a result of the force exerted by the
pretibial muscles and in concert with the
yielding force of the calf muscles and in
concert with the yielding force.

Biomechanics during the toe off phase

During the toe off phase the foot
functions almost exclusively as a single
armed lever. At heel contact the apex of
the plantar surface of the caneus becomes
the axis. This axis then moves forward



45

FOOTWEAR CHRONICLE July - September 2016

very slightly and the entire foot rotates
around it. At heel rise the axis is then
transferred to the ball of the foot. In the
interim during the brief period of the foot
flat, it would again be legitimate to speak
of the foot as a two armed lever whose
anterior arm tends between the ankle joint
and the ball of the foot and whose
posterior arm reaches from the ankle joint
to the apex of the plantar surface of the
calcaneus. Here too the resultant of the
applied moments are briefly on opposite
sides of the fulcrum point.

Certain authorities sometimes betray a
measure of illogicality in this area. On a
theoretical level, with regards to the
provision of the orthopedic footwear, they
consider the foot as a single armed lever
because thisis more correct physics, but
they persist simultaneously in referring to
an anterior and a osterior lever because
this is more consistent with practical
requirements.

Alternation between the single and
two armed lever walking occurs rapidly
and continuously throughout the gait
cycle. Footwear can never take full
account of these theoretical considerations
because in physic mechanical terms, many
orthopedic shoes elements tend to
function rather rigidly and without
continuity in the individual phases of the
gait cycle. This also applies with regards
to their influence on anterior or posterior
lever action.

1.5. Plantar Cushioning 

During walking, the ground reaction
force is approximately 1.25 times the body
weight and during running, the ground
reaction force can reach levels of 2 to 3
times the body weight. The ability of a
shoe is to absorb the impact of foot strike.
It is achieved by a soft or resilient material

used to fill or give shape or protect or add
comfort. Thus, cushioning is supposed to
attenuate or dampen the impact forces
acting on the body during usage. Shoe
designs attempt to concentrate on stability
and cushioning in addition to weight and
durability. Good support (that is, stability)
may feel uncomfortable to a person while
too much cushioning will make activities
such as walking and running quite
difficult. Most research has concentrated
on comparing different shoes or materials
rather than comparing the basic physical
characteristics of the materials that are
used.

A great variety of cushioning materials
have been incorporated into the
cushioning systems of modern shoes.
These include foamed polymers,
viscoelastic materials, air, gases, gels and
moulded springs. Materials are generally
selected on the basis of their shock
attenuation, energy absorption, weight
and durability. Although cushioning
materials vary considerably, the principles
of cushioning are common to all of
them. 

1.6. Need of Plantar Cushioning for
Police Shoes

• To attenuate overall shock absorbency

• To reduce peak plantar pressure 

• To relieve foot pain 

• To reduce the incidence of stress
fractures in military recruits 

• To enrich softness and smoothness 
• To support the  body weight in case of

obesity 
• To improve flexibility while running
• To provide the energy return to the

body when cushioning foam is
compressed  
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1.7. Cushioning Insoles

Shoe insoles or footbeds are subjected
to substantial compressive loads.
Particularly in sports shoes, there are
ground reaction forces resulting when the
shoe contacts the ground with the heel
and during push-off at the end of the step
cycle exceed the body weight.
Accordingly, a shoe insole provide a
sufficient cushioning comfort to avoid
premature fatigue or even injuries of the
muscles or the bones. On the other hand, it
must be capable to withstand these forces
over an acceptable lifetime.                          

Insoles are flat cushioned inserts that
are placed inside the shoe. They are
designed to reduce shock, provide
support for heels and arches, and absorb
moisture and odor. The inserts need to be
changed at least every six months because
the shocks wear out. Not only feet will be
happier, entire body will be happier with
some well-cushioned shoes.

Polyurethane (PU) 
Polyurethanes is produced in flexible,

semi rigid and rigid forms with an open
cell structure. It is primarily flexible and
semi rigid grades of polyurethane which
are used in shoe insoles and outsoles. The
shock absorbing properties of PU foams
increase with foam hardness, while
recovery and elasticity decline. Especially
on repeated exposure to identical stresses,
this characteristic may cause problems
with an excessively rigid grade of foam as
there is a continual decline in recovery.
Polyurethane foams are produced as
relatively large moldings, generally by
direct foaming around the item to be
packaged. PU is a stronger, heavier
version of EVA. It behaves similarly to
EVA, except that it takes significantly
longer for it to feel flat, or take a
"compression set."

2. LITERATURE REVIEW

2.1. The influence of footwear on foot
motion during walking and running

There are evidences to suggest that
wearing footwear constrains the natural
barefoot motion during locomotion.
Unlike prior studies that deduced foot
motions from shoe sole displacement
parameters, the aim of this study was to
examine the effect of footwear motion on
forefoot to rearfoot relative motion during
walking and running. The use of a multi-
segment foot model allowed accurate both
shoe sole and foot motions (barefoot and
shod) to be quantified. Two pairs of
identical sandals with different midsole
hardness were used. Ten healthy male
subjects walked and ran in each of the
shod condition.

The results showed that for barefoot
locomotion there was more eversion of the
forefoot and it occurred faster than for
shod locomotion. In this later condition,
the range of eversion was reduced by 20%
and the rate of eversion in late stance by
60% in comparison to the barefoot
condition. The sole constrained both the
torsional (eversion/inversion) and
adduction range of motion of the foot.
Interestingly, during the push-off phase of
barefoot locomotion the rate and direction
of forefoot torsion varied between
individuals. However, most subjects
displayed a forefoot inversion direction of
motion while shod. Therefore, this
experiment showed that the shoes not
only restricted the natural motion of the
barefoot but also appeared to impose a
specific foot motion pattern on
individuals during the push-off phase.
These findings have implications for the
matching of footwear design characteristics
to individual natural foot function.
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2.2 Kinematics correlates of walking
cadence in the foot.

Evidence has frequently been reported
of modifications in gait patterns within
the lower limb related to the cadence of
walking. Most reports have concerned
relationships between cadence and
kinematic and the kinetic charges
occurring in the main joints and muscles
of the lower limb as a whole. The aim of
the present study was to assess whether
significant changes are also measurable in
the kinematics of the foot segments. An
existing 15 marker set protocol allowed a
four segment foot and shank model to be
defined for relative rotations between the
segments to be calculated. Stereo
photogrammetry was employed to record
marker position data from ten subjects
walking at three candences. The slow and
normal candence datasets showed similar
profiles of joint rotation in three
anatomical planes but significant
difference are found between these and
fast cadence. At all joints frame by frame
statistical analysis revealed increased
dorsiflexion from heel strike to midstance
and increased plantar flexion from
midstance to toe off with increasing
cadence. From foot flat to heel rise, the fast
cadence kinematics data showed a
decreased range of motion in the sagittal
plane between forefoot and rearfoot. The
cadence imposed and the multi segment
protocol revealed significant kinematics
changes in the joints of the foot during
barefoot walking. 

Three different and consistent mean
patterns of walking were obtained. The
values of stance phase duration across the
100 trials per cadence group are plotted
for each trial. 

Effect of cadence on sagittal plane
motion: For all joints , increased cadence
appeared t modify the pattern of rotation
in the sagittal plane in two contrasting

ways at different stance phrases, by
increasing dorsiflextion from around heel
strike to mid stance and by increasing
plantar flexion from around midstance to
toe off. 

Effect of cadence on frontal plane:
With increase in the cadence, the
calcaneus was found to be more inverted
with respect to the shank from around the
mid stance to push off. But more everted
just before toe off.

Effect of cadence on transverse plane
motion: The calcaneus was more adducted
with reference to the shank during late
stance. The mid foot was more abducted
with reference to the calcaneus up to
midstance; but adducted around push off
for a shorter period.

Analysis of range of motion: Analysis
of the tri planar joint ROM confirmed the
inference from visual inspection of the
mean temporal profiles of the rotation
angles, that it was only the slow versus
fast cadence comparison which displayed
the evident variation.

3. EXPERIMENTAL METHODS

3.1. Steps Involved in the Study

1. Selection of subjects 

2. Testing of new armed police shoes
using standard test methods such as
tensile strength, stitch tear test, sole
abrasion test, flexing resistance, water
permeability and thermal stability test.

3. Same physical tests will be performed
for shoes after 6 months of usage and
1 year of usage.

4. Infra red spectroscopy method is used
to graph the crack formation in the
sole. 

5. Foot measurement of selected
candidates

6. Circulation of Questionnaire on foot
problems
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7. Collection of foot pressure map of
candidates in CLRI Gait laboratory
and distribution of insole to them with
instructions of using the same.

8. After one month from the date of
using PU insole the pressure map of
candidates will be collected.

9. After three months from the date of
using PU insole the pressure map of
candidates will be collected.

10. Circulation of Questionnaire on foot
problems after using the PU insole

11. Collection of  used PU insole back and
analysis of mechanical and cushioning
properties

12. Analysis of foot scan data and
interpretation of results

13. From the test results of both used and
unused shoes, the causes of discomfort
in the police shoes will be determined.

14. Better specification of their shoes will
be provided.

3.2. Preparation of PU Foam for Police
Sheets of polyurethanes are prepared

by blends of polyetherurethane and
polyesterurethane. The processing
method used to develop PU sheets is
phase inversion or coagulation method.
Dimethyl formamide was used to prepare
PU solution and distilled water was used
as nonsolvent or coagulant. PU solution in
room temperature was taken in poly-
propylene tray to a height of 3 -6 mm and
left for 15-20 minutes to allow evaporation
of the solvent to form a microskin layer
over the surface. Then the coagulant,
water was sprayed uniformly over the
surface to a height of 2 mm and left for 15
minutes. Then the tray was filled with
water at the rate of 10 to 20 mL per minute
and left for overnight. Finally the sheet
was prepared and left safely for dry.

3.3. Experimental Procedure
1. Police subjects are about to come for

the analysis of cadence of their walk.
2. Collection of foot pressure map of

candidates in CLRI Gait laboratory
and distribution of insole to them.

3. Infra red spectroscopy test has to be
taken for the normal and crack part of
used and new issued police shoes

4. Specified physical tests are performed,
once new unused shoes are given.

5. After three months from the date of
using PU insole the pressure map of
candidates will be collected.

6. New specification of shoe for police
foot can be suggested using obtained
results.

4. EXPECTED OUTCOME
From the experimental analysis,
specifications for police personnel shoes
will be developed and plantar distribution
pattern would be improved by the
addition of extra cushioning insole in
conventional police shoes.

5. REFERENCES:
1. G.Kumaravel, Study of Bio Mechanics

and Design Better Shoe Profile for
Armed Police Personnel, M.Tech
Thesis Entitled, Anna University-
CLRI, 2011

2. Dr. (Mrs). G Saraswathy*, Dr.
Gautham Gopalakrishna, Dr. BN Das,
Dr. Y Lakshminarayana, Dr. Ganga
Radhakrishnan and Dr. AB Mandal,
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Footwear industry falls in the green
category of industries in India, where
there is no direct pollution from the
production activities. At the same time
this industry depends on human
resources, thus there is a need for sewage
treatment facilities. It is common that
these sewage treatment plants are not able
to handle the treatment when there is
increase in staff strength or not able to
meet the new regulatory norms. Most
commonly when factories are closed on
Sundays, without incoming sewage the
plants loose the activated sludge. 

There is a need for STPs to meet with
varying load, increase in water usage due
to increase in staff strength, decrease in
load and no load coming on a holiday.
Above all there is a need for these plants
to run with minimum attention, which is a
dream come true to maintenance
manager.

EcoTec Engineers and Consultants,
has developed fully automatic STPs that
can be on the ground or even under the
ground depending on the regulatory
requirement which takes care of all the
issues presently faced in treating footwear
sewage water. EcoTec Sequencing Batch
Reactor STPs are capable of adjusting the
treatment cycle in accordance to the
incoming load. On a Sunday or a holiday
the plant can go into a vacation mode,
where the plant operates to only conserve
the activated sludge (MLSS).

EcoTec STPs are operational in more
than 100 location and running
successfully for many years.  Above all
EcoTec has simple and practical solution
for overcoming the issues of sanitary
napkins that are the cause of pump
problems in many STPs in leather and
footwear industries.

Please write to info@ecotec.in or call
Suresh Kumar  +91 9042000713

Advantaged of EcoTec SBR Process

• Reliable- Fully Automated Sewage
Treatment Plant (STP), error
indication facility is available in our
display

• Safe- No Motors/ No pumps/ No
Electrical Parts in sewage water,
unless absolutely 

• Eco Friendly - No chemicals required
for our treatment process

• Aesthetic- No need large space at the
ground level, fully underground
plant is possible

• Adorable- No Noise and odour issues 

• Efficient- No need for operator and
Electricity cost is 75% lower than
other  STP'S

• Sustainable-Future upgradation is
very simple and easy

• Economical- Maintenance free system
when preventive maintenance is
carried out systematically

• Long Life - No need revamp
periodically

• Advanced Technology- Installation
and operation is very simple within 1
day possible

• Future Ready- Treated water quality
surpass statutory (PCB) norm 

- Kannan Pasupathiraj
Ecotec Engineers and Consultants

HEAD ACHE STP FOR FOOTWEAR INDUSTRY
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The sustainable and preventive
approach to HSW emphasizes the
strategic role of each organization
management and employees, when the
condition for achieving strategic
objectives in HSW, meaning employees
injury and health damage prevention, is a
systemic approach (connection between
the organization requirements and legal
requirements), order and complexity.
Linking legal requirements for HSW to
systemic approach in CR is addressed in
the Standard OHSAS 18001: 2008. In the
European Union (EU) there is a system of
laws, Health and Safety Directives.

Units describe the important issues for
sustainability in the shoe industry us one
of the interesting topics describes Safety of
machinery, production equipment and
maintenance equipment and Process risks
in the footwear industry: cutting machines,
bottom parts warehouse, closing and
preparation, lasting, scouring, soles and
heels bonding molding, finishing, cleaning.
Every employer must seek the risks, assess
them and identify the measures to either
eliminate or minimize them which is step
for sustainable of HSW.

With regards to the level of risk, the
molding machines (cutting, punching,
riveting, sole pressing) present the highest
risk levels. Particularly in the footwear
manufacturing, the technology and work
practices are not always fully respecting
the guidelines given either by machine
design (due to their age) or the
construction perhaps addresses the
general principles to prevent access to
dangerous parts of machinery, however
their applicability due to the operation
effectively is highly questionable. Special
attention must also be paid for a ban on

putting the protective covers of machinery
and equipment out of operation or
blocking functions on protective covers of
machinery and equipment.

Two handed control devices should
meet the following standard:

• The hand controls should be placed,
separated and protected as to prevent
spanning with one hand only; being
operated with one hand and another part
of the body, or being readily bridged.

• It should not be possible to set the
dangerous parts in motion unless the
controls are operated within
approximately 0.5 seconds of each
other. Having set the dangerous part
in motion, it should not be possible to
do so again until both controls have
been returned to their off position.
This effectively discourages two
people operating the machine together
by coordinating their actions, and also
prevents the operator from locking
one control in the start position which
would allow him to operate the
machine by means of the other control
leaving one hand free.

• Movement of the dangerous parts
should be arrested immediately or,
where appropriate, arrested and
reversed if one or both controls are
released whilst there is still danger
from the movements of these parts.

• The hand controls should be situated
at such a distance from the danger
point that, on releasing the controls, it
is not possible for the operator to reach
the danger point before motion of the
dangerous parts has been arrested or
where appropriate, arrested and
reversed.

PRASANNA S. RAO,
Faculty, Bangalore

HEALTH AND SAFETY AT WORK (HSW) IN FOOTWEAR INDUSTRY
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