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: the numbers and dial markings and mark off this range by hgavy l'ine§ on the dial 4. Principles of Display Design
: circumference. The operator then merely notes whether his p;?mter is thh}n, a'bovef,
below, or moving in a particular direction with regard to'thls range. This type o

instrument is termed a qualitative display. A group of dials of this type may be

arranged in a pattern to show at & glance which of severa} instruments may be lude shape, size, type of scale markings, distance between markings, type of
malfunctioning. For this purpose they should be arranged in rows or columns so tinter, direction of increase on scale, and the design of multirevolution instru-
that their normal operating range is similar (see Figure 7).* The third and cop- ' : SSts. Some of the more important findings are summarized below.

' e\, a. Shape of Dial. The five most commonly used dial shapes have been ex-
upentally tested for accuracy of reading by Sleight. All were equated in terms
oisize and shape of numerals, illumination, and so forth, so that any differences in

In addition to general factors involving the visibility of objects within the
torking area, sufficientresearch has been done within the field of visual display
ign to warrant some fairly specific recommendations. The areas of research

*'o' e the fewest reading errors in this test was the open window type of direct
ing counter. Mistakes were made in only 0.5 per dent of the readings. The *
tfmost accurate dial, although very much inferior to the open window type, was
itound or circular type; 10.9 per cent of errors were observed with this display.
lollowing, in order of mistakes, were the semicircular dial, 16.6 per cent; the
1, 27.5 per cent; and finally the vertical shape with 35.5 per cent errors.4”
marked superiority. of the direct reading counter is evident only under
conditions of rapid viewing during short exposure. Where the viewing time may be
iz <i"sxfén‘ed, the number of errors observed in the other types of dials would be
eLyE ub'sbaﬁt@lly reduced. Also, for check reading in a group of instruments
pepe-87)-the-moving-pointer-type-of -display-is- definitely superior.
btSize of Dial. The optimum size of the dial is, of course, related to the viewing

i ?g For a distance of 30 inches between the display and the eyes of the
BRETAtOr it has been found that a dial 3 inches in diameter can be read faster and
siewerserrors than dials of smaller size. The diameter must be ihgr’éased for
¢es above 30 inches and. decreased for those below 30 inches*84® An addi-
Al iable, however, is the number of scale markingg, or indices that must be
fable. 5.shows the minimum.dial diameters undérwvarying conditions, No
dibe less than 1 inch in diameter regardless of the circumstances.®
: ale- Markings and Numberings. The ease of. quantitative dial reading
ventional type of indicator is called a quantitative display. Here Eheh\lzvorkg‘r‘ ﬁgds ; iﬁ ’ﬁ‘éétéd"bj"'.scgl'e markings and nu el;.{‘x‘l{ Tlle“ggqn;mqg ‘ij,:g(;_t‘,vice
o HUerioa] BEr en'hie reads the display, as»m-sp?a”e’dmi‘fﬂ"mi'-‘ﬂr’jm iridic 3 iinggtie: umb*ered*dxvxsro‘n*'marksmlonger-than‘th‘e*ha}_fway"mgrks'is good.
tors, TH ?ﬁéfaffg‘ﬁs‘tmﬁeiﬁt can give not only the directiohi’buit the Tate of' change uy 7 sreadings, the fewer the marks the better. When accuracy is desired as
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Figure 7. Patterned and unpatterned disl displays. Dials .that are only required bto mdxcat;
whether or not a certain activity is within a normal gpgratmg range may ofteg. et;glw:ﬁge
together in a patterned display in which the normall pointer readmgs' are one:.\teii in N ; come
direction. A quick glance can then determine which of many activities 1?8.3 epar eh- :
vormal, a8 in the display at the left. In the unpa.tternfad dlspnl‘a.y at the right a much-mor
time-consuming examination is necessary. (From Chapanis et al.®) )
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as 'well. In many casés a quantitative indicator could be réplace"d by orie 9f Ethe
other types. This sort of Tédesign should be one of the‘ﬁ-rs’t con@deratxons m@h;
Kiman engineering of visugl“displays: *fW‘hen«-'qu‘anma-tl-'vemdl‘spla-ys.-:.am::qse. o
however, they may consist of either a moving pointer with a fixed sca}e or 8
moving scale with a fixed pointer. For general purposes thelformer is most

|
advantageous.*® !
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