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of one- and two-handed controls depends on the specific type being studied, per- an.dri

formance with a two-hand control is generally superior to that with & one-hand n-grivers measured by the Harvard School of Public Health gave a maxi-
control, both with and without frictional load.®®® The double handcrank has
advantages where the load is appreciable and where the steadying effect from both
hands on the wheel is desirable, such as under conditions of unsteady footing. It
has disadvantages in that it must be mounted almost directly in front of the
operator at an appropriate height, whereas the single handwheel can be operated
easily within a wide range of positions.

Other than the two-handed crank, a single crank mounted on a transverse
axis was found to be most efficient for continuous-control tasks where accuracy
over a period of time was necessary.%®7 This was true particularly where a load
had to be overcome. Reciprocating hand and arm movements, in a horizontal
plane, are generally smoother, less {atiguing, and more accurate than are vertical
movements. Furthermore, movements.outward from the middle of the body in any
direction are usually smoother, less tiring, and more accurate than movements

00 university men-the maximum strength of the right hand was 108 + 21
ds and of 1_3he_ left hand, 95 =+ 18 pounds. During the one-minute period—_that
: test was given the maximum strength was quickly obtained and thereafter
I was a gradual but irregular falling off in strength,™ '
easurements of hand strength on a group of 552 male, manual, industrial
T8 showed. the maximum hand strength in. the middl’e twenti’es with
inuous decline thereafter, At the age of 60 this decline amounted’ to 20:11
ls, or .16.5 per cent from the maximum. Maximum strength was at the a.e
% _f.-?a to 27 years.™ The findings agree with other data which show thst
cength increases up to the middle or late twenties and de(;]ines continuousl
eafter. In most studies the rate of decline increases with age. i

2. Principles of Control Design

inward.
e. Handedness and Hand Strength. The percentage of left-handed and Location. In the placement of controls i .
. o . < ! o . ol y
ambidextrous people always increases when dextrality is determined by objective %}t:on should be given not only to the m:g;nofthfi ;g?;gtcl)r 8 workplace, con-
tests rather than subjective judgments. The latter are extremely inaccurate and i bove, but also to the frequency with which each con:rofril:t;egch’ a(si dtlg-
: e used, the

should be avoided. As an example, schoolteachers reporting on 225,000 pupils control and manner in which it §
from grades 1 through 12 found that a total of 8.2 per cent of this population was and 8o forth), the forces in\:gilvletd“:; E:at:?re:i?c: i}:t:lsh 'buf,totljl, lever, crank,
‘left-handed. However, when-10-types-of-gross-muscular-reaction_were _tested on ch it is to be used with respect t,o other controlsp andr:l?mre ,T,h.e Seduence
190 subjects, 21 per cent proved to be left-handed (18 per cent male and 23 per i 15 to be used—especially iis Sportanse in et,n~é Q the Pogél,txons unc{er
cent female). On 4 specific motor tests, with and without vision, given to 100 s, for example, must occasionally reach for conl';gexlm'les‘.t,h ome mach}ne
subjects, this percentage rose to 34 per cent male and 38 per cent female with yes from their work. Sometimes contro Is are reached fO Sb IYVIdiout removing
between 1 and 2 per cent ambidextrous,™ It has been convincingly demonstrated es could be used. Studies have been conducted to dmt: indly even though
that handedness is a continuous variable and not an all-or-nothing attribute, The eed with which individuals are able to locate Dos; 5 ermine the ’&chracy
dextrality index, or left-hand strength expressed as a percentage of the right-hand, e area easily reached from a seated position P! ;1 101;5t :,t arm’s le.ngf,h
of 360 civilian drivers was 93 per cent for dynamometer hand grip and 92 per.cent ‘one study, 50 men were tested for the accurag wotlll1 h? ;ld of v1sual‘
for repetitive squeezes to exhaustion. ifferent targets mounted in different areas aré}:i'ndl iy whic fihey could
Hand strength, measured by dynamometer, showed 161 Naval enlisted men Hes from the mid-point of the shoulders, Visua] refer om ot dxst.g nces of
to have a maximum grip of 119 pounds = a S.D. of 14 pounds.”™ A group of 350 ibgt they could not see the targets or tiieir own -bodgzcesltwgm Bf_"l%llafble to
= D. C:Ellson and D: R CTaig, A omparison o artiwo-handéd-atdvséveral-one-handed: 3§ was best for forward areas. For side areas, accurac; wa:l?:st 2und i
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