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"Designiﬁgv¢f=inter$or of Railway Cbach for
Lc»ng.Jcn,u?ne‘ys’;:l wasvuﬁdértakenxas the dipldmaA'
project,ih-partiél fulfilment of tbe;requirements
for the postgraduate diploma in 1ndustria1
"design, Bven though the problem has immense
practical and factualsbackground, it could be_
treated only in a llmlted way due to the :

-constralnts of time and’inadequacy of technlcal

data.

@
@

There is ‘scope for detailed study for furtber
improvements to make the design appear more

~ _practical and feasible for adoption.

It is earnestly hoped that whatever little
could be achieved withinytheée constraint s

would commend itself to the examiners.l
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of 3rd class Railwey

'Intefior
onsiderat—"

To design the
1ong Journeys'
raiﬁts.

coach for : with the c

ion of,following const

. Yo major changé*iﬁ'thevcuter dimen51ons
of en e :
_ Ra;lway standards_Should'be follcwed o
,'far‘as-ﬁossible. e
.'Existiﬁg~reseﬁvation-system"gnould be
aed suitably i

-

commodation c

_regar
. ux1sting ac aﬁacity'shguld

_preferably be maintalned




,Traﬁsportation and travelling are the set of

and military repercussiohs.

ipights for travel. Basieailyg‘however;'the"
problem is lack of well—equipped transit

‘ system and availabilit& of accommodation to

_;_-'mmonucfﬂon

aetivities involved with the movement of

‘paSSengers and goods into, out of and within

o orural and urban areas. Travelling is an

esﬁential ingredient in the functioning of our

L.,-- h '“_‘

society, which has the great variety of

e : '.—.}

functions having social,%cultural, politicad

9

India being a vast country, has seven differentf"

zonal railways and all of them cover a long

rangevof:distances,»requiring two or more

£l

the common oeonle. Present system nelther

functions oroperly nor operate at the expected

level.. -

L

; Railwajs being:theimajor source of reVenue
. -there exists a. need for regionalfarrangements

'ﬁnd planning to bring’innoVative 1mprovement3“}

in moving oeople and goods within our technolo—-

gical capabilities..v"f ,»,.. _ " "’_._,

A
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3. PROBLEM BACKGROUND | 2
2 large percentage of population in Indjia,

travels by railroad. Present system of raii

vtransportation.has been observed for lack of

3

accommodation and comforts to the passengers

'of 3rd class. BEven the advanced reservation

¥

‘system has not been proved very fruitful in
e ;‘ e -9 > ey

solving the problem of space availability %o

g@

: the majority class of people. In Iﬁdia; 1t ig

a need to perform long distant journeys by

9 . train, whereas it could be considered an
alternative choice in other adVanced countries.
For long journeys, passengers seek a place to
‘get in comfortably at*thé~time of boarding the
E&ti‘e}d.n and a space should preferably be »

°   évailable to them. Availability of seat might
relieve them from thelr bhysical and mental

stresses. &

ExiStihg movement pattern of pasééhgers and

<

tthelr luggage need to be revised A layout
1 . 3

plan for compartments can be worked out to
éresolVe entry, ‘exit ciass nomnts, and making

the system more ccmfortabley



. INFORMATION 11 ~ .
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Four main types of accommodation are existing

on the broad gauge of Indian railways.
. Air-conditioned class
. First class

. Second class =y
. Third class : :

A proposél to canert‘p%esent 3rd‘class into

‘ond class is going to be introduced very shortly.

>

Mg vl = Lo

Categories of 3rd class gccommodation.

o Ordinary 3rd class compartmenﬁ o
.v2~tier sitting~cﬁm~sleeping compartment .
o‘3rd c1asé break'#an and lugéage cOm@artment
. A néw dbuble-decker design is to be introduced
shortly. ° o . o -

(S A Ry o : o
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The latest datas are not available, however,

?

following is the schedule of amenities provided

by railway board as up%c 1965 for various 3rd

class categories: :
S.No. Amemities  3rd t 2-tfer:3- tier:Break
~class : van

1. Sleeping - ‘2% - 75 -

capacity . =
g ﬁeating”} 80 80 75 40
. - capacity _ = -
B Peeruesige B 3 2
- Lavs. aside . -y -
P . Pass, /door 38 a9 a8 g
- 6. Pass. /lav. 2 - w1 20

?;,Seating» Trans. Trans; Trans. Trané,

- arrangement & long.& long.

8. No.of fans %% 8
.9, No,of fahs" ' >2‘ ‘ 2 L g -2
o bay - . e v

10, No.of lights 22 - fome ok . 12
A1. Ho.of bluellghts - 6
12, Alarm pull 8 9 9 .
& - :
9




3]“b)'Not1cas

e 7

c) leed 1adder/nbtnh

f}id) Wash basin and water cock plug noint (110?)
=

o

for sleepe? comnartmeﬁts only

: M 5 |
'%atefial for 1nterior furnishing of couches,

-fa) Partitlons and si&e wall Laminated plastics,;

panelling o '1 . . (Sunmlca)

lepet asbestos

ﬁb);ﬂqu panelling?f
- or 2. V C..

;¢)f?1¢éfiﬁgf}: ‘ Mag oxychlorlde

WOoden nlanks

_ ) Seats and ber

over a steel

underframe.}

*%Qﬁi&,é@ﬁigrfbéiﬁﬁ';are foam.cushloned and

ﬁ ébvéfadtWiﬁHfr

- Steel and timber

o R




= .
. - :
- . . . = L - -
et - ;5 e ’o,‘%ﬁi:,
Toilet fitiiﬁgs and amenities as predcribed are
a) Wash basin . .
b) Toﬁel ;ail 2
¢) Flushing van v .
‘§ fd} F1ushing wall protractor -
;§3,§iiibtah'tap and shelfl | _ o
*f}‘Cqmmode Wl e
. g) Mirror and shélf : . :
R 'A;ﬁiﬁimum area of 1.45 sqg.m. ié prescribed;
- * ,'éapééiﬁy5éf5water“tahk per lavatory is 270 -
i : Vo 320 1itr°s and number of passengers per
:  3‘  {  ‘  71avatory shall be 20
e e
’Dlmensisns of berths andiéaats as prescrlbed
= }by rallway board schedule of amenlties.
: HVf;a) Mln. hin width per passengeL - 495 mim
b Min. denth of seat from faco
" 2,,of partition to the odge v;“ - :535‘mm
c§ Win. denth of beﬁ%b for sleep o 572§mm
- ;;ifrom centrgq of bartition to edge | : -
2_é§iﬂe1ght of seat v va,}? ’ - 405 mm
f‘e),wln. knee room - | '; v~';535 it
: '- f57M1n._he1ght of unber bunk i = 1250 mm
. - ~ from the séat }‘v s - | ',
. , 'i - g) Min, dleer space below seat ¢ = 305 mm :
- \ : , “
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"E'Afﬁhiﬁ;qut type:lower“éérﬁﬁé f;r longitudnal |

arrangements and»folding 'backrest-cum-bed! type
lower bevth for the:bransvarae arrahgement are(-
being used for 3-tief.$ieeping compartments. 

@

Two luggage racks over the lower bunk in
ordlnarv 3rd class, one 1mmed1ate iy above the

lower bunk suitable for lying down and the

,.,(,. oy

upnar most rack sultable for llght luggage only.

£ ¢ ® &
e
& @

. i:w’ .
i L. 8 '

B L i

D1mensions ol toilet flttings

2) W1dth of flushing pan | 257w
- Side clearance - 422 mm
 ~;c) Jlstance between wall g =" 355 mm

| L e

protract?r & cenﬁLe of lav.

‘chute

"An average weight of a nerson.is‘taken-6315 kg
”.nfand 1t's Lo is con31dered as luggage weight»

@

s
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g "
endral observations - =
Ll
S : i
It has been observed!
, , =

@

that ordinary 3rd class
compartments are gengrally overcrowded, and
~public is, therefore, attracted towards 2-tier

and 3-tier compartmernts,

Worst effected is 2-tier because of the chances

of getting availablé seats, which creats a |
feeling of insecurity .amongst thes.genuine

v v

passengers.

The 3-tier is found 'comparatively more secure
and attractive for the passengers which is

entirely for sleeping'minim&g/for one night.

Narrow corridor space 1ls. the cause of clash-
between passengers and‘luggage in.2 & 3=tier
compartments, at the time of boarding the

- - - S oy
. train specially when four or more:people
e : ® -

accompany a single person to see him off.

- @

Middle Bunk of 3-tier compartment causes

unrest to tée passengers of lower bertl, as
v i A\ . : 5
its height above the lower seat is very less.

Due to lack of ventilation, suffocation is
caused to the passengers specially in summer. -

o
-

Fans and light points are provided as per bay
&

and are not to the individual Tequirements.

2 @ 3 @ 2 =
]

e Lol “

y ‘ ®
.
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Storing the luggagg;b%bomes*a;proolem righty

from the time of»bbaﬁéihgﬁthetfafn as no

special space is provided for that in 3-tier

v

compartments.

« The luggage racks provided in 2-tier compart-

ments are mostly misused for sleeping by

)
v

unreserved passengers and some times by staff.

®
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5 1 Structural analysme X

. 5 . = v 2
5 1.1 -

v+ Seats and berths are called bunks in sleepers.

~ Bunks consist of steel underframe, and’ timber‘

planks on top. The 2-tier bunks are foam

i
c

A
cushioned Steel underframe iz for strength
e i
apd wooden planks are pgeviding a uniform
surfaca and foam cushioned bunks prbvide better

9. 0

comforts against jerks.
5.1.2 ;
Luggage fecks~ere steel frames with steel bars
or wooden stfipSg Wooden strins need more -
%detailing like screws,‘nﬁts,-gg;. luggage
mj‘e;;ecks provided in ordiné?& 3rd class over o
transverse seats, are used as sleeping planks
by passengers, Longitudnal luggage racks af%fe
provided over single seats..w
sete 4 ‘
In old couches ply was used for side wall
ﬁm% gpanelling, w%ich has §ore chanees-of fire
3 ‘eatehing. Lem%nated plastics ere used in new:
couches which are good in appearance andrpermitf&—

easy maintenance, ' | o i



‘f;Limpet asbestos was génarally used for roof
g.panelling but P.V.C. hgs started'replacing
that. ’It is easy for maintenanée butAan extra
note 'Not to be painted"bas ﬁo be provided. k
5.1.5 ;

 Traditionally Mag. oxychloride plaster is |

o

e

#, Pprovided ‘for floor figis@ over compressed conk
andfwooden‘fibres mixed with tar. ThlS floor
Plnlsh develops cracksgﬁas1ly and is liable to
decay soon, resulting the visibility of lower
layer. It doesn't provide any uniform
appearance, and sweeping doesn't make it
completely clean. v -

Doors are heavy.and equgl.to side walls in |

section, they are openable inSide and the

e

opening size is 782 mm. o

Windows are,provided with bars from outside for

sleeper compartments. One sliding louvré and

one glass wifh minimum two stops is provided

Louvres are nf aluninxum to protect agalnst
e }sun, and glass.to Drotectxagalnst wind, .

drizzling, etc. Glass shutters are invariably

inzide,



. Q', , 5 , .&" : ¢

’V\ - ‘)517 | . ” L

e " Sixteen light points of minimum 84D am lux
above the floor, are prescribed in each“
compartment. Holder take is fitted to ceiling

with reflector around it snd covered with a

bowl shape trahsparent glass.

'Size of the fans in compartment is 400 mm.

‘No fan is provided in,the lavatory. Switches
for lights and fans areﬁprovided onueach side

@

wall of the compartments

€

L5 1.0

rLavatory pans and wai;'protractors behind

them, are made up of stainless steel. -
Aluminium has been used for trial only in wa;%’;~f;
protractors because the 1év. ﬁans are load

9

bearing members.

9

‘Wash basins are either of steel or aluminium,
with an outlet at the bottom and tap fitted °

above it. A few latest couches are having -

FRP wash basins also.
» i<




_5.2& Functional analgsis -

Bed.] -

Seats and berths are rnot flexible aécofding to
the variable requirements of comforts.

Keeping the legs on the opposite seat, squatting
énd leaning are very common postures of indian
sitting behaviour. Present design of seats
does'nt allow to change the postures frequently.
Adjustable head—fests and arm-rests are nét
pro&ided which are essential for'long Jjourney
seats.

In cage of 3- iér compartmeﬁts, height of
middle bunk is very less above the lower seat.
Ge2.2 .

Luggage racks above transverse berths are not

fixed suitably and obstruct the space for

7

sitting. = ' .

5.3 - .

Width of door openings is 78§ mm which is less
and is not éuitable to give easy access to the
Passengers and their luggage. Hinged a@d.'
inside openable doorsjoccupy extra space and
need a wall-ré%t.

Size of windows is fixed as 610 mm which is :

less for proper outside view and ventilation.

v
9



’" “}“*5 2 M : ‘ ”i . - ]
nghts are fitted to corridor spaoe and in the

; compartments whlgh—arevhurtlng te the eyeS‘of

| Passgngers during sleep.

i Fans are fitted at particular angles and

provide ventilation at particular points.

-~ b 'Switch boards are generally provided inside the
7! Jinner panelling and have been observed exposing
their wires and fuses outside. They are easily
-  removable also. - 4
. 5,215
. Followznﬂ drawbacks have been obsorved in the
functlonlng of lavatory pans.
. : Y )
L. In case oi}imprqper use water is unable to&
% flush the waste out.
. TFlushing is from one side only and not | e
4 throughout the circumferenze of the pan. 3 gt
, - : |
. It's use is for more than one purpose which
 makes .the pan more dirty and gives bad smell.
'3’ ‘ o { ‘ { ! ’ P “
| ‘ « Tap is supposed to-be pressed ‘with ore hand
. and other hand is used for taking: water Iﬁ
e : actual practice it is not so. : : (ﬁ%£g4
_ e iy
e . . Hand grip is not always on the right hand f +
side. : .
K - :
® @ »



water 13 scattered around in the use of

o

’ ' vash ba&in. .

Standaré dimensiqns are nat followed in the
fix1ng of wash basiﬁe. ~f , / ﬂvmmmw

'}“5' 2. 6 . - g

= R \’ : ' '!

 ¥Mag. oxycbl@ride flaawing is rough textured ﬂw;f  
sweeping is nat suffieient t‘o Ql@@,n it well.

It absorbs wat? fwhich might cause corrcsion“

N
[ B
|

|5

»to ﬁhe undar;ram@;la‘ o
-
T “* ‘
» =~
, : i
;s -
| .
i
i% e
=
@
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U
4
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;5 3 ,Ergonomical ana1981s

5.3.1 | .

9 9,

]
Dimensional seat proportions adopted by British

3

Railways are shown in fig.

s

Back-rest is adJusted at an angle of 105° and
mlcely contoured aocording to thoric region.
5.302 - 5 -
Following body dimensions of seats end berths

are prescribed by railwsy board.

Min. hip width -~ 495 mm

Min. depth of seat from
partition to the edge - 535 mm

Min, dépth of berth for sleeping

from centre of partition to the

edge ' - 572 mm °©
Helght of seat - 4o5 mm
Min. clear space below seat o = 305 mm
Be3:3

o

Squating is very common in Indian sitting
:W habits, which requires a lesser seat height for -

freauent changes in postures,



5.3
Peoﬁle.tend to change postures in order to be
at ease, present furniiure design is not
flexible enough to allow more changes in
posture. Angle of back-rest‘ffom theVseat is
100° which is less for a comfortable posture.
5¢3.5

Uncushioned seats andeerths do not protect
the body against Jerks, v
e - -

No head-rest is provided separately and people
in sleep are faiiing to their sides.

bede? }

Major points of conéideration in érgonomicé

of lav. pans.

. Dimensions of lav. pan are more than required

and hence need more toilet area. -

& P ¢
®
"L\f: Z.

.. Dimensions are not tothe standards, that
makes it3~gse more inconvenient while thg

train is in motion.

U

9]

» Posture required for using lav. pan doesnlt

suit to all passengers specially to the old .

people, j;ii,é

. The slope of lav. pan is not sufficient to
":”‘-cvf,,“ oo

keep the waste out. B

» Side tap is very hard to press which requires

the 1nvolvement of both hands.j F»wﬁxkg
J o



5.+ Visual analysis .

5.1 \ :
Sests and berths are of straight wodden planks,
uncushioned and roughly painted, which gives a
rigid and uncomfortable féeling. Rdges are not
very sharp but they are'prominently visible.

In sleeper compartments planks are painted
yellow, light blue or® light green, whereas in

ordinary 3rd class they.are left in, wooden

= >

texture only.
Colour of furniture and side walls is generally
kept same whichdmakes the inner environment
monotonous. ‘

54,2

For side wall panelling, most of the design in
laminated plastics do not give a uniform
appearance. Laminates used for partition are
dark coloured, light absorbing, and do not
illuminate the compartment.g

543

Roof finishing is of PVC white painted,uwhich

)

js required for goodaillumination during day.

and night @



.~ 6. HYPOTHESIS

6.1 'SBtructural
6.1.1 |

-~

Structure of furniture should be simplified to

avold unnecessary detailing operations.

6. %. 2

Luggage racks should be of single material

3 .~ for easier fabrication. :
F 6ty ’
. Doors and windowsvsho;lé be spring loaded and
‘ : light in structuze. A wire mesh should be
; : provided with shutters for prevénting heavy
dust particles. - k

f : 1\ 601.14‘

Fiooring in corridor space should be rough

textured and sound absorbing. A proper outlet
for water is eséential. :
6.1.5 v
All electrical fixtures should be concealed.
6.9.6 7
Lav. pans and wash bas}ns should be strong

7 and of lighter material.  Pans should be-able
to keep the wasgg and water away from the

surface.



“ 6,2 Tunctional

= comforts.

U

- 6.2.1 .
Fléxibility of furniture is required“fog comfort
adjustments of passengers. Additional fixtures
should be provided to the furniture for a multi
use in various conditions. :
6.2.2

For sleeping accommodation 2-tier arrangement

should be fcllowedehichgprovides better

i)

6.2.3

w
o

Door and window openings should be more wide

for proper ventilation, easy access of

v

passengers and their luggage.

6.2, | |

For better visibility indirect, incandescent
lights should be provided. '

6.2.5 ‘ 2

]

Fans should be revolving type for uniform

9

ventilation}

6:2.6 .

In the design of lav.’pahs and wash basiﬁ,
standérd anthropometric dimensions should be
followed. :
6,27 ; - .
Lav. pans shéuld be of Indian style W.C. of

steep slope, for clearance. Wall hung wash
basin of concealed outlet shall occupy a
lesser space. o

6’ o

i @

4
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-1 16.3 Ergonomical
5 603b1 " : ; ' -

A lesser height of seat should be provided in
order to change the postures easily according

9

to optimum comfort.
6.3.2

“All seats should be provided with adjustable
head and arm rests. -
6.3.%

Berths and seats should preferably be cushioned

9.

for minimising the jerks.

6.4 Visual
[6.1,1

All sharp edges and corners of furniture.
should be provided with suitable curvatures:
- 6.4,2

‘Brighf colours should be used for furniture.

6.4.3

w

Roof and sige wall panelling should be painted
suitably in light colours for distributing
uniform illumination. .



y
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7. SINTHESIS

Y]

| 7.1 Layout and interior arrangement

7:3:1

7

The new layout should provide more flexibility
and accommodation capacit} should be increased.
Increased capacity will accommodate passengers

on waiting list as per provision of reservation

system.

7.4 B : -

The new design of do&bfe decker should be
adopted and existing standards are to be
maintained.

7e143 ’ :

Sleeping accommodation may be limited, but

- seating capacity should be increased and hence

more number of seats should be provided.

7.2 PFurniture and fixtures

T ' 5

The basicqurm of-fufniture should be according
to physiological functions and needs of
passengers, the shape-should be attractive and
in prgportion to standard sizes, with bright
colours and soft texture. :
72 '

Folding type berths and seats are to be‘providedq
for better flexibility. Other fixtures should be

prominent against the light colours of panelling.



Y

(743  Toilets o s

7i3.1 |
A toilet space shouid sufficiently be minimum
for accommodating one lav. pan and a wall hung
type, concealed wash basin.

432 '

One additional toilet space for sleeper class
1s to be provided.
7.3.3

A changing—cum—dressing room is required to

minimise the queue in toilets.

7.+ Doors and windows

7.1 ‘ :

. All doors should be sliding type

. Main doors and wi;doﬁs should be spring
loaded and easily operating.

. A normal door opening should be between
1000 to 1400 mm. e

. A normal window opening should be between

550 to 1000 mm.



7.5 Materials .

3

Following plastic materials could bedusedyfor

4 3
9

railway compartments: °

a)

9

Thermoplastic resins

P.V.C. - flooring and roofing.

Polyvinylidene chloride - roller blinds

on windows.

9

Polyvinyle alchohol - seat coverings and

9

berths. ; :

(<)

Polymethylé methacrylate - plates are used

for electr;cilamps and name plates.

Polystyrene - plates for lamp gloves,

foams for heat insulation. - ‘
Polyamide (nylon) - mouldings for door
sheaves of sliding doors, fibres for seat
coverings. .
Cellulose acetate - coated steel pives are

used as horizontal bars Jf baggage racKs,

and hand holds,arm rest (injection moulded

with steel core).
Polycarbonate - grill of air exhaust,

ceiling, arm rest.
Ny

Polyurethane foam - cushions, sound

absorband.

(5 )



'

.. b) Thermosetting resifs

. Phenol resin - moulding made witH paper

: . cloth, armatures, etc. .

» Urea resin - flaps bof lavatory pedestals,
paper towel holders, hand traps, sockets of

F - fluorescent lamps, small parts.

A + Melamine resin -‘laminated aluminium
decorated éheets used on iﬁ%ide walls,
where non-inflamability is required. Wails
‘of tdilets for waterproof gquality.

. . Alkyde resinJ- painting material on exterior.

o > .. '« Polyster resin - insulated roof sheets,

polyster film, lined on the back side with

aluminium by vacuum evoporation, lace window

curtains.
c} BP.R.P, -
7 « Roof ventilator .
. Wash‘basins > -

« Water and fuel tanks

e
@
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8. DESIGN DECISION AJD SOLUTION

o ?

The study revealed that main emphasis in the
> @

‘design of imteriors of’ 3rd class railway coach

°

should be placed on, apart from technical
aspect, the cbmfort and’convenience of the

passengers.

‘The suggested solutiop consists of three main

parts, viz, interior aryangemant agﬁ layod%,

a folding type seat znd toilets. Other
suggestions regarding the size and shape of
interior fixturés, doors and windows are also
been made in the solution.

Because of high invested cost of’ about

33.3.5 lakhs, new suggestions won't cause much

variations to its economy.

®

The changes envisaged in the new design are’

°

as follows :

@
®

1. Layout and interior arrangement.

In order ‘to accommodate more passengers, the
structure of shell has been chosen as that of

a double decker‘pompartment. Keeping the

9
°

entrance level at the same position, space
available between the two boggies has been
lowered to provide tweo decks. The lower deck

is for sleeping aceqmmodation, having a 2-tier

°

type arrangement. An additional toilet-cum=

changing room is provided-.within this sleeper.

®

LJJ.CLLJ?&?rY"
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Upper deck is entirelﬁﬁfér“se%ting@accommodation

with luggage storing space above the seats.
Seats are specially ‘designed, folding type to
allow frequént changesein postures during the

Journey. All seats are facing towards the same

direction and hence a minimum knee room is

required for sitting. For easy access and

rmovement the corridor, space is® increased upto-

600 mm which is 100 mm more than the existing
space. Two separate«iqgermediate Q;mpartments
above each bogie'having W.Cs. and entrance
vestibules are ﬁ%ovided for seating. Luggage
storing is on}ovefhead longitudinal racks and
below the seats. ‘<

Window width of lower deck is 915 mm and upper
deck is 500 mm. Lower windows are break up l

into two glass panes of which upper is sliding

~over the lower one and lower «ig fixed inside

invariably to avoid any splash from the

platform. iyo pairs of sliding doors on each

side, haﬁingwan opening of 1200 mms are provided

®

2. TFolding type seats for upper deck -

The seats are of ‘FRP having adjustable folding
type head rests. The rests can be brought
forward for ysing as a tablet or tea table.

It will also enable various comfortéble sleeping

@

postures. The head rest can be taken back to

(3

()

Q o

its original posftion in order "t6 relax against

°
®

o
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“back completely. Tuedﬁack'rest isdcontoured .
according to average thoric region’ of passengers.

- The .seat can be sliﬁedjforward for rgigxing.

P

3. Toilets :
Four toilet spaces are provided at the
extremities of compartment. Two spaces are
having specially designed 1&v@jpans and wash
basins, while the oth;r two are to be used
as changing and dressing rooms. The hand grip
in lav. spaces is invafzably on right hand side
}which also operates a lever for tap water,

The lav. pan platform is raised from the floor
and properly sloped to avoid the water splash
inside the lavatory. &n additional hinged seat

| lof FRP 15 provided over the lav, pan which can
be folded against the wall. This shall be -
useful for old people. Cloth hangers are to be .
provided on sliding door which will act as-
locking latch.

)
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Materials}

Melamine resin coated laminated plastic
sheets are used for inside panelding with
foam polystyrene and glass wool for heat

insulation. : .

. 1i1) P.V.C. is used for flooring and roofing.

'11i) Timber frames céi'fére@; with nylon moquettes|

%)

are to be used for berth cheringé. Tﬁe
berths will be cushioned with polyurethane

foam,

Seats are of F.R.P., foam cushioned with

rexin cover.

Rigid P.V.C, will be used for window =

sasi.,

Urea resin will be used for various

9

toilet fixtures like towel rail holders,

U

hand traps etc.
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