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ot from one pedal in order to avoid striking the edge or underside of a

pedal. The optimum lateral spacing will vary widely depending on the size

e 0f shoes or bogts normally used on the job. Clearances should not be

necessarily large, however, especially between pedals to be used in rapid

since this may increase application time.

;of the aims of foot-pedal design is to lower the energy demands on the -
This can be accomplished in part by a lever-arm ratio requiring rela-

1l amounts of work. The machine layout may sometimes place the leg

‘hxjal. positions or may require the driver t6 make complex compensatory

hts: in order to move the foot from one pedal to another, thus resulting

any desired direction by shifting the position of a foot. It is necessary, therefore,
that a satisfactory area be provided for him to carry out compensatory. shifts of
his trunk or foot. If operations must be conducted from the standing position and
involve such movements as manual adjustments with extended arm reach, or the :
removal of one foot from the ground to operate controls, suitable hand or foot rests
should be provided. These furnish not only an additional point of postural support,
* but also eliminate unnecessary energy requirements that would otherwise be
needed for support of the extended extremity.
The lack of a stable platform of operations will force the worker to divide his
attention between maintaining his posture against unusual disorienting forces and
operating his machine. Further, the additional energy utilized for maintaining
balance is nonproductive. In consequence, unstable or slippery footing, madequate o
seating, and poor body support all adversely influence control operation, reduce
efficiency, contribute to muscular and perhaps mental fatigue, and greatly increase
g . the opportunity for injury.
k. Emergency Controls. An emergency control is generally operated by the
worker making the error or having the accident. Hence, it should be placed so that
it can be operated by other members of the body than the one likely to become:
caught or injured in the apparatus. Whether the safety stop should be operated by
hand or foot or by either is dependent on the task and on certain other factors;
involved.in rapid control operation. Hand-operated controls have some advantages
1 _ —in-that-the-reaction-time-of-the-hands-is-less.than that.of the feet. Moreover, if the. e
| operator is standing, he may have to shift his weight from one foot to the other. i
]

vement of the leg or legs during operation of the controls. In order to
essary leg motion, the height of a foot pedal in the rest position should
ed_ 10 inches above the floor, 8 inches being preferable. In all cases there
a reasonably large contact area between the sole of the foot and the

ialeifoot is desirable.®® However, since the arch of the foot can exert a greater
he toe, the foot should be applied to the pedal so that the distance from
0ithe pedal axis is about 4 inches.®® This fact is confirmed by the research
‘gnd Weddell, who state that maximum force with minimum fatigue is
then the bones of the lower leg are in a direct line with the pedal axis.
10f contact is toward the front of the heel. It was found, in addition, that

1eg position, of those {ested, for exerting meximim pressure without

order to manipulate a foot control, thereby adding time to the operation.
If the emergency control is to be operated by the hand, it should be posmoned
within easy reach by either hand when the operator is at or near the normal worky
place or near.the area where the injury is likely to occur. The same; of course, is
true for a.foot-operated control. The control should not have to-be used accurately:
| and should require only a small amount of force. Since speed of operation is.prob=
ably the.most important factor in ‘determining the success of an emergency control}
i any arrangement. that can only be operated by one particular limb (such as the
j right foot) is likely to be unsuccessful.? :
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atesthat about 8!/; inches of adjustability will be necessary in order to
te persons (males) of different body size.?® |

3. Standardization of Equipment’

@ 1ERD he major factors that may cause a worker-to deviate from the best
( d a job is the variable nature of the controls and equipment pro-
«:I;a #Frequently the individual i§ called Upon t6 employ differént
Tam ime- type of device in order to effect a given end. The arrangement of

ever, especmlly in vehicular or other types of equipment where frequent use of GGk and G. M. Weddell, The preasure which can be exerted by the foot of a
several pedals is esgentia] both to the operation of the machine and to the safet} «@*Ztn ﬁg;i: tﬁe;egﬁzs::::ua posnt;oné, Rb N. P. 44/163, Royal Naval Personpel
of the operator. When foot controls are crowded, many operational difficulties are Ps'ychologxcnl requxrer:::;lln a:?;n”:ge Umveri]tg' aglond, 194

often present, especially with heavier footgear, such as the unintentional applica; on equipment design. J. Aviation M¢d.,
tion of one pedal while attempting to depress the other, or undue delay in remov:

Psychology and aircraft design. Mech. Eng,, 69, No. 2, 135 (1947)
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