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To Satisfy a Desire for Relaxation
- An Essay on Various Seats -

Train Car and Sedts

Among various train fadlities seats have the greatest
chances of contacting directly with them. Occupying a
large propartion of vehide space, seats dso play a pivotd
roe in deemining the impresson of a car in terms of
design.

With the evdution of vehides, the comfortableness of
seets has been improved deadily. In Europe where a
culture of chairs has devdoped throughout its higtory,
techniques for seat manufacture represent a long tradition.
Like furniture vehide seats were fird manufactured using
such materids as kapok, pam, horse fur and cow fur fdlt.
In about 1955, cushions using Izumi type net springs were
devd oped. These cushions use cal (caging o
cup-shaped) sorings aswdl ashair locksas padding.  This
invention hdped reduce the weght of a seet and enhanceiits
comfortableness

Recently, seat design is baing improved further through
theintroduction of human enginearing.

Introduction of Human Enginearing

Human engineering provides a beds for creging more
user-friendly machines through scentific research; itsaim is
to degpen the underganding of human body and mind, and
thereby supplement conventiond rules of thumb in
menufacture  In Japan, former Nationd Ralways and
other rallway companies dated ressarch on  the
improvement of vehide accommodation. Reaults of this
ressarch have been applied to introducing humen
enginegring-based improvementsto seets

For us humans a ganding pogture is the mogt naturd.
In this podture, our upper body is free of any dress. A
sitting posture causes gressto our pavisand spine. A chair
isan adto remedy thisstress  Human engineering sudies
on the comfortableness of seats have reved ed the falowing:
a comfortable dtting pogture is one in which load is borne
only by less sendtive parts of a human body. Also, it is
desrable to adjugt the rdationship between pdvis and spine
S0 asto goproximeate the condition in agtanding posture

Design of the Seat Surface for Bearing Body Weight

In a dtting posture, mogt of the load is borne by the
nodular pats of the hipbone A cushion is used to
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digribute the load over a wider area. Comfortableness is
influenced sgnificantly by cushion characteridtics, induding
the degree of softness, thickness, and the areain contact with
thehuman body.  Inview of these factors, the padding for a
seet cushion usudly festuresametd frame with cail springs,
on which two layers of cushion materid (comprising the soft
upper layer and the more solid lower laye) are lad.
Findly, the padding is envdoped with mudin and surface
covers then sawn together. This desgn is amed a
enauring a soft fed during use diminating the impression
that you have “battomed,” as well as the unevenness of the
contact area caused by a hard materid; adjugting the body
pressure digribution appropriatdy; and reducing the
pressure on thethigh back caused by excessvesnking.

Beddes stisfactory cushioning, other charadteridics are
required of a padding, induding good bregthing, heat
diffuson and, in case of vehide gpplications the aosorption
or mitigation of vibration. Hair locks, a fedure of the
origind lzumi type seet, were a padding that met these
conditions.  This padding was manufactured as a netted
solid by joining pieces of a fibrous maerid with crude
rubber. Though hair locks proved effective in cushioning
and the aosorption or mitigation of vibration, they have been
replaced with resin fibers to achieve a better durahility.
Incidentdly, hair locks usng pam fibers, aswdl ashorsefur,
aredill usad for the seets of Benz modds

In the pag, urethane foam was mainly used as cushion
materid. Recently, however, there has been a growing
tendency to use payester-based padding without springs,
duetothetightening of combustion gas regulation.

Back Padding and Posture

The back padding contacts the pelvis and the spine.  If
the angle between the cushion and the backrest is amadl, the
padding supports the second to fourth lumber vertelrae. I
the angle is larger, it dso supports the lower pat of the
dorsd vetera.  In case of an extremdy large angle, ahead
support is added to maintain a comfortable podure
Espeddly, the part that supports the second to fourth lumbear
veatelrae (which is cdled the lumbar support, and generdly
amed at the third lumber vertera) isimportant.  Recently,
some seats, such asredining seats for Green Cars fegture a
Zigzag spring ingdled over the entire back padding, as well
asacal gringingdledin thelumber support.  Genedly, a
lumbar support is made of about 30 mm-thick urethane
foam, and isnat provided with any springs  An additiond,
about 10 mm-thick padding is often attached to the surface



of thesupport toimprovethefed.

Problemswith aHuman Enginearing-based Approach

Even if a seat has a dedgn that is excdlent from the
gandpoint of human enginexring, it may nat prove redly
comfortable for usars  In the 1960s for indance, seats
made of FRP, with padded vinyl leather cushions ingaled
on the back and the bottom, were introduced to some
subway lines  Though these seats had been touted as
comfortable long seats bassd on rexults of humen
enginegring dudies, they proved unpopular among
passengers.  The new seats were regarded as deficient in
service qudity, dueto poor cushioning and thelack of syle

Ancther problem with human engineering is that in the
disdpling dedgn is bassd on human body dimensions.
This means that even if the same design procedures are
followed, the resulting seet form varies according to which
figuresareusad asindices of the “standard body form.”  As
a mater of fact, the body forms of passengers are widdy
different from each cther. Also, the types of passengers
vary from line to ling and from time to time.  In case of
sraps, the recent tendency is toward providing variationsin
height to accommodate the difference among passengersin
dature  However, it isdifficult totakea similar gpproach in
st design.  Thaeforg it is necessary to work to cregte
more comfortable seat design by taking the characteridics of
particular lines and types of passengers into account, and
corroboraing results of ressarch through sensory tests (that
invave actudly stting on a set to judge on whether it is
comfortadle).

It is dso important in redizing comfortable design to
determine the degree to which a passenge’s podure is
restricted by a seet in relation to vibration and shaking during
train movement.  Seatsfor atrain car don’t nead featuresto
protect passengers againg rdling, such as bucket seets for
automobiles Rahe, they need a degree of latitude that
permits passengersto changetheir posture fredy while baing
seeted for alongtime. On the ather hand, acompletdy flat
bottom or back provides little protection againg raling,
which ultimatdy results in discomfort due to fatigue
Accordingly, fegtures to support a passenger’s body should
be designed optimdly, to suit such conditions as train line
and operation, gpeed and trip time.

Regiond Differencesin Spedifications

Snce ralroad is a highly locdized means of
trangportation, its spedfications vary with country and
region. This is true dso for seats. For ingance, seets
made of FRP and vinyl lesthe ae manly used for
U.S-bound LRV.  Seats bound for tropica regions mogtly
use wood or vinyl lesther. Sainless ged seats (without
cushions etc.) are manufactured as exports to Hong Kong.

For dl thesetypes of seets, the design of basic features (back
and battom angles, the sections of various parts €¢.) is based
on human engineering. However, details are modified to
medt locd nesds As a reault, they dearly reflet the
charatteridics of alocd region and culture

Sertsasthe Main Pat of Sarvice Fadlities

Aslong asseatswill remain themain part of train service
fadlities, designers will have to incorporae an increasing
number of new functions to seats to enhance thdr
comfortableness. The devdopment of new materids and
mechanisms will reault in the introduction of new methods
for podture halding. It is dso important to develop body
supports for barrier-free movement from or onto a sedt; large
tables, pockets, hooks, in-arm tables, cup haders and cther
auxiliary fadlities mechaniams for turning or rotation; and
footrests as supportive features of seets  Many tasks dill
remain to be fulfilled regarding rdationship with separate
services measures to prevent accdents and fires, production
costs and equipment weight.  Theimportance of providing
seets is growing in our aging and increasngly Sressful
society. | think that the devdopment of better seets is the
sngle mog important task in redizing tran desgns
comfortable for passengers.



