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A Moving Work Space
- Comfort in the Driver’s Cab -

In designing train cars the firg priority is given to
enauring comfortableness and safety for  passengers.
Comfortadeness is indigpensable dso for drives A
comfortable cab dlows the driver to operate equipment and
perform other duties correctly to ensure safe train operdtion;
it is a goace that causss little physicd and psychdogicd
faigue to him or her. In view of this important fact, a
design team takes charge of cab design from its earliest sage
on, to examine cab goace from the angle of humean
enginesring.

Human Body Dimensgons

Human body dimendons represant the bedc
information for cabdesign.  In most foragn-made vehides,
95 percentilest for men and five percentiles for women are
used as references for design, to ensure that drivers can
comfortably work in ther cab regardless of variaions in
ther height. (For indance 95 percentiles for men
correspond to 1905 mm and 5 percentiles for women to
1540 mm according tothe U.S. dandard.)  As human body
dimendons vary according to ehnidty and age cab
desgners use daa collected in the region for which the
desgn isintended, whenever such dataare available

Human body dimengions, thus determined, cannat be
used for design without any modifications in using them,
necessary margins must be provided to various parts.  In
some cases, the human body proves to be more adaptable
than originaly expected, making such margins unnecessary.
However, there are dso some factors, such as seat height,
which mugt be adjugted to optimize the distance between the
pat in quesion and che equipment. Somdimes, a
lifedzed mock-up is manufactured to chedk a pratotype
incorporating such condderations. Use of a mock-up, in
addition to the check of dimendons on a drawing,
contributes greetly to reflecting feedbacks from actud users
in a design process. The manufacture of mock-ups is
obligated for the design of some cab parts

Vighility

Thevidhility of the forward visud fidd, as wel astha
of the equipment console, isimportant for adriver.
Espeddly, the forward visud fidd is a criticd dement in
cab desgn. Regarding the visud fidd, there are some
requirements to be met.  Frd, the driver mugt be able to
recognize sgnds in front correctly.  Secondly, the driver
mugt dso be able to check for obgtructions and moving
objects ahead of him or her, and natice necessary signasand
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equipment when the train is & rex.  Smulation using 3D
data has made it possble for designers to check design
features rdaed to the forward visud fidd more accuratey
than in the pagt, when the check was based only on
drawings.

During work, the driver s attention is focused mostly on
the fronta view. A consdlemay nat be designed in such a
manner that it obdructs the driver physcdly o
psychologicdly in weatching this view. Also, the driver
mugt be able to recognize and opaate eech pat of
equipment quickly and with few eye movements A
widdy used method to stisfy these conditionsisto dassfy
switches and indicator lamps into duders, or cdor-code
them according to the degree of importance Sgns are
composed nat only of characters, but of pictograms tha
enal e the ingantaneous recognition of the function of some
equipment part.  In some vehides only pictograms are
used for cabdgns

In many cases, a cab has windows on its three 9des.
Therefore, adesigner must condder the use of a sunshade or
an appropriate wal color to avoid reflection or glare that
may proveahindrancefor thedriver.

Equipment Operahility

The mascon is the main tod in a vehide for power
running and braking. It isdesigned for operation by dther
the right hand or the left hand, depending on the
conventiond practice a a ralway company, the nead to
colledt ral fare éc. Some vehides are switched to the
power running mode by pushing the masscon forward, and
others by pulling it backward. Regardiess of the vehide
type, a desgner mugt take due care to ensure that the driver
can effect power running and braking in his or her natura
podure  Masscons are dso dassfied into the dedtric type
(induding the joystick and dide lever types) that requires
rdativdy smal body movements, and the gear typelinked to
a key o front and back levers Thee is a dgnificant
difference in operahility between thesetypes  In designing
a masscon, data on the driver pogture during operation are
used to examine the required operating force and the quality
of dicking at particular postions.

In mogt vehides the driver operates the masscon in a
stting posture  Accordingly, the postionad rdationship
between the seat and the masscon represents an important
factor for the sudy of operdality.  Also, the seat postion is
rdated to the above-mentioned reguirements on the fidd of
frontd vison. Due conddeations mus be made to
maximize opeahlity while sisfying these various



conditions

Equipment parts on the consd e are operated mainly by
the hand that is not occupied with masscon operation.
Therefore the driver mugt be ableto operatedmod dl parts
of the console carretly by thisonehand.  All switchesand
controlers on the consdle are critica for train operation.
They indude contrdlers for emergency brakes and wipers;
switches for front lamps and the broadcaging system;
switches for manua door apening/dosing; and monitors and
indicator lamps that show current eguipment operation
conditions  On the other hand, thereare naturd differences
among the switches and contrdlers in the frequency and
importance of operation.  Accordingly, they arearranged so
asto ensure that the driver can operate a necessary part in a
required timing in a naturd pogture, by taking operation
condition and the characteridics of human movements into
account.

Comfortald eness of Work Space

In many cases, it is difficult to dlat alarge paceto a
conductor’s room or a cab. A generd practice is to
maximize the aress for compartments and other gpaces for
passengers.  Other conditions o contribute to limiting the
cab space to a bare minimum, induding the need to ingdl
many pieces of equipment and, in case of a vehide desgned
for coupling, provide a space for gangway. Under thee
conditions, equipment units must be laid out appropriatey
by determining the space necessary for the driver’swork.

SAfay is an essantid dement of a comfortade cab.
Without safety, a space agreegble for the driver cannat be
cregted.  Some fordgn-made vehides have such safety
features as a safety zone that preventsthe cab from suffering
an extendgve damage in the event of a arash, and a safety
pillar thet pratectsthe driver againg apossble crash.

Todesign the cab asawork spacefriendly for thedriver,
more features should be devdoped tha are amed at
removing physca and psychologica obgadesfor hisor her
work.  Such features indude a seat that does not cause
faigue to the driver even after many hours of wark in a
dtting posture an ar conditioner that kegps the room
temperature a an optima levd; and an gopropriate aethetic
design of the cabinterior.

We continue to make postive proposa s to improve the
design of work gpace for the driver, and deve op cab designs
that offer ever morecomfort.

* “Percentile” isatechnicd term usad in detidics It refers
to a vaue assigned to some datum, which bd ongsto agroup
of ordered data A percentile is rdated to a paticular
percentage, which represents the proportion of a sub-group
condding of data that are lower in order than the
above-mentioned datum.



