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a1'Y~1 (10 f01~LL'U'U)~.:jt'1v'lr;h -rrvm11JvleJ1LJdtln'VI1v~1'l-rrv~rl1t'1vutlnl'i'v.:j1Jl1 f01~LL'U'ULLvltl1rl1t'1vU~ ~
hltlnl'i'eJ.:j~~~I'l~U 0,5 f01~LL'U'U..

no. tln ~I'l rl1m1J~,/ X

1 Arrangement of controls according to sequence of operation should be

organized) for example primary move should be horizontal and secondary

move should be vertical .
2 For control device, the appropriate distance between controls for finger should

not less than 20 mm apart and for whole hand should be approximately 50

mm apart.

3 For control device, we should design on using fingers and hands for quick and

precise movement, and using arms and feet for operation requiring force,

4 The signal and warning light detectability depends on size, luminance, and

expose time.

5 Flash rates of warning light should be 4 times/see.

6 The'-tellow color of light is more detectable than red.

7 Clock is a fixed pointer display.

8 In comparison of 3 display types (Moving Pointer, fixed pointer, digital), moving

pointer is the best change detectability,

9 In the man-machine system, operators of manual systems use their own

physical energy as the power source.

10 Photo, map, movie are examples of representational information type,



a'UJ~2 (15 fl:m'U'U): ~-:I~~3JfhVl8'U~-:l1'U-d8':l'h:l~1VfhlVi8hlii

right, left, upwards, downwards, on, off, toward, outward.
('Ul.:JfOll81'iilH'3Jlnn11 1 F1~.:J'Ul.:JfOlTeJT'illJJ1moff~v)

The ergonomists have proposed some rules for controls and corresponding displays. The

rules are valuable for industrial equipment allover the world. An important principle is that

controls and instruments, which are functionally linked, should make corresponding

movements that comply with our own stereotypes. Some rules can be summarized as

follows:

A) When a control is moved or turned to the right, the pointer must also move



a1'Y~3: liI.:1~v'Uf'hm:ulJiv1t1d (75 fl~LL'U'U)

1. 'U~~'V1l'1v.:Jnl'~1~flruvvm~'U'UVl'lJ'1u~~~?l~.:J~~nm 1'Unl'H,J~~~v'jv'U ?l~nm~:uyj1"1'U~~~~~~'U?l~yj3 -t'Jl:u.:J
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I'1v.:Jm'j1~Yl'li'n.:J1'Uyjmivh.:Jhh.b~:U1ru30 ~:U~'j~~'UoUv:u~rK.:Jnr\1'J"il.:Jvvm~'U'lJ'jtJ~~'U'U"lJv.:J?l~n~~~~~
'U 'U 'U

~~'U~'l11"lJ'U1~yj~Vl:U1~?l:U"lJv'l?l~n~"lJ'U1~~'J~~"lJ'U'U?l~n~rK.:Jn~1'J 'V'l~v:U'j~'U"lJ'U1~~'Uyjyj~1~iJ'Ul'1v.:J105'~'JCJ(10,
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2. U~~V1~€l'lfl1~~\9IU1CJ'H1J~'lFill" Honesty First"

'l'l€l€lnLLUU'U'\.Jl\91U1CJ(fr)l'lxCJTJ) LL;;'1:::~lCJ;;'1:::L~CJ\9I'U€l'l'U'\.Jl\91~'JVl'Ir'l~€l'V'l~B:lJ~vhi"'ill'\.Jl'\.J2 U1CJ (~:::~

'U'\.Jl\91~'U~~"'illLU'U~€l'l1i~lCJ) L~€l

1) ~\9Il'Ul~'l'll'U (~:::CJ:::f11~~€l'l 20 ~.)

2) ~\9I'U€lnb'l'll'U (~:::CJ:::fl1~~€l'l 100 ~.)

(10 Fl:::LL'U'U)



3. 'l1n'Vh'Vn:ln1':i'Vh:l1'I.JLba::6'lmi1-:l1'U~-:l':iu#l1'U~1-:l (15 fI:: bb'U'U)
'U

1) "il-:lu':i::dJ'Um':i'V11-:l1'Ull'ltJ1.ub'Vlfl'Ufi RULA (elTI'U1tJ.rr'U~el'Um':i'V11RULA bba::meln1'U~1':i1-:l RULA

m~mbba::1~elTI'U1m.Ja6'l':iu#l"w),
2) 'l~ bbCU~,jlbbtJ~111fll100J \11i;lf tlli1.:J lCUbL~~15f11~v11~llJVibVI~1:5 {;1~~ llJvr~ fl fll~ tl f11?' \911



A. Arm and Wrist Analysis SCORES B. Neck, Trunk and Leg Analysis

Step 1: Locate Upper Arm Position: Table A: Wrist Posture Score
Step 9: Locate Neck Position:

+1 ~., g 0-10· +2 1o-~o' 20-. in exten&ion
+2 +1, +3 41ii, fi ~

i ',~J C +4 ~1 I I\ i 1 2 2 2 2 3 3 3 \ /(
20· 20· 20· i i \ +3 t +4 2 2 2 2 3 3 3 3 Step 9a: Adjust. .. Neck Score

\ i 2 3 3 3 3 3 4 4 If neck is twisted: + I
Step la: Adjust ...

2 3 3 3 4
If neck is side bending: + I

If shoulder is raised: +1 3 4 4
If upper arm is abducted: + I 3 3 3 3 3 4 4 4 Step 10: Locate Trunk Position:
If arm is supported or person is leaning: -I UpperArm 3 4 4 4 4 4 5 5 .~ ~t +3 +4Score

( ~Step 2: Locate Lower Arm Position: 3 3 4 4 4 4 5 5 r·

~ t' ~~~

3 4 4 4 4 4 5 5 (
,~ (( \

4 4 4 4 4 5 5 5
), / (

4 4 4 4 4 5 5 5
~:: ,J#M

Step lOa: Adjust..( LowerArm 4 4 4 4 4 5 5 5
If trunk is twisted: + I------:--- Add +1 Score 4 4 4 5 5 5 6 6 If trunk is side bending: +1 Trunk Score

Step 2a: Adjust. 5 5 5 5 5 6 6 7
Step 11: Legs:

If either arm is working across midline or out to side of body: Add +1 5 6 6 6 6 7 7 7 If legs and feet are supported +1 I I6 6 6 7 7 7 7 8 Ifnot: +2
Step 3: Locate Wrist Position: ,.. +Y-j~+l 7 7 7 7 7 8 8 9 Table B: Trunk Posture Score Leg Score
-------~o'

~

9
Ned<- ----- -- 8 8 8 8 8 9 9 Legs Legs Legs Legs Legs Legs;' Posture

+1 +2 IS' +3 Add +1 9 9 9 9 9 9 9 9 1 2 1 2SCOre 1 2 1 2 1 2 1 2
1 1 3 2 3 3 4 5 5 6 6 7 7Step 3a: Adjust..

I I 2 2 3 2 3 4 5 5 5 6 7 7 7If wrist is bent from midline: Add + I Table C: Neck, trunk and Ie score 3 3 3 3 4 4 5 5 6 6 7 7 7

Step 4: Wrist Twist: I I
WristScore 4 5 5 5 6 6 7 7 7 7 7 8 8

5 7 7 7 7 7 8 8 8 8 8 8 8
If wrist is twisted in mid-range: + I 1!! 1 2 3 3 4 5 5

•• 8 8 8 8 8 8 8 9 9 9 9 9
If wrist is at or near end of range: +2 WristTwist 0

Score <X 2 2 3 4 4 5 5

I IStep 5: Look-up Posture Score in Table A: I I ~
3 3 3 4 4 5 6 Step 12: Look-up Posture Score in Table B:
3 3 3 4 5 6 6 Using values from steps 9-1\ above.

Using values from steps 1-4 above, locate score in "t) locate score in Table B Posture Score B

Table A Posture Score A c: 4 4 4 5 6 7 7 ++ ro
~ 4 4 5 6 6 7 7 Step 13: Add Muscle Use Score I IStep 6: Add Muscle Use Score I I ~ 5 5 6 6 7 7 7 If posture mainly static (i.e. held>IO minutes),

If posture mainly static (i.e. held>IO minutes). 5 5 6 7 7 7 7 Or if action repeated occurs 4X per minute: + I MuscleUseSCore
Or if action repeated occurs 4X per minute: +1 MuscleUseScore ++ ScOril1g:~fi e from Tablet) Step 14: Add Force/Load Score
Step 7: Add Force/Load Score

I I lor2= stUre If load < .4.4 lbs (intermittent): +0 I IIf load < .4.4 Ibs (intermittent): +0 30r4= ion, chang!i!mi'lY -be needed Ifload4.4t022Ibs(intermittent): +1
If load 4.4 to 22 Ibs (intermittent): + I 501'6= ation, cha If load 4.4 to 22 lbs (static or repeated): +2 Force/LoadScore
Ifload 4.4 to 22 lbs (static or repeated): +2 ForcelLoadSCore If more than 22 Ibs or repeated or shocks: +3 --7 = it'lY and implement --
If more than 22 Ibs or repeated or shocks: +3 ---- -Step 8: Find Row in Table C - [ I Step 15: Find Column in Table C

Add values from steps 5-7 to obtain Add values from steps 12-14 to obtain
Wrist••ArmScore Final Score Neck, Trunk and Leg Score. Find Column in Table C Neck.Trunk"Leg

Wrist and Arm Score. Find row in Table C Score

provided by Practical Ergonomics

rbarker@ergosmart.com (816) 444-1667

mailto:rbarker@ergosmart.com


4. ~ru<fi',m:n)flbb uu ring-pen (#l-:l~'lJtilTUci1-:l) ~ru<fi11UeJf1'hthf1fi1db U'U'lJ1f1fi1~mJnbb UU l\iltJ 1-rr'Vl~f1m1Vm

ergonomic design. flrufl\il11fi11eJeJf1 bbUU'lJeJ-:l~ru<fi11iJrn1~ b'Vl~1:::6'l~'Vl~eJ11,J "il-:li"il11rufi11eJeJ f1bbUU 1'U

bb~G'1:::'lJ1:::b~'U1'l1~'Vl~f1fi11 hand tool design b'll'U handle, weight, shape, wrist posture, bbG'1:::~'U'1

( 10 fl:::bb'U'U)

1 (Center of Cravity) different Ulan
2 (Peint of Support) and raquiroll
3 (Gt'lp Foree Loeationl to. write

Wj)pott /1
~ (\/... ))~}jl
!/(in(j ·Pen



5. 1i11fN1'U'I..J'V1m1~1~CJ~btJ'U'l1'U'tJ';j~~1b'V1€l~1i1'l611'tJ';j1CJ6'l~bBCJ~~1'l1~'l-d
d '" OJ1) "il€l'l1'U1Ii1CJ

2) 1\11f1'tJ';j~61'lR'1J€l'l'l1'Ul~CJ,
3) ~'U\Pl€l'Ufj5m';j'Vhl~CJ

4) e.J6'l"''V'l5/e.J6'l61';j'tJ"lffi'l'l1'Ul~CJ,
5) bb6'l~vi1'UFi~11e.J6'l'1J€l'l'l1'U~1~1i1~'I11m'tJ';j~CJn~ tl'U'Vl1'U1~€l ~1'l1 ';j,J1'l,



6. ~'Ulh 'VlV'll~-rtJ~'VtJVl~ltJ 1,x'V'VflbbtJtJG'\mu-:Jl'UG11Vl-r"Nl'U'IA'V'lJ,€N·lrJru~-:J'Vll-:J1~l?lG'\~:::vr-:J~'Uv1~lVl-rtJtJ1 m~
, u

~ n~lv1~'V-:J m~'IA'V'lJ'V-:J'lJlru1 'U"li1-:Jb'Vli'1m~fl~G'\I?i:lJ1G'\bb~:::m Vl~ 1~ tJ~:::i1rult;lhvllVlihv1 biJ'UV'lirn-:J1 'U'IA'V
\I" QI 'LI

'lJ'V-:J'lJlqj'tJ~:::')lUl:::fl'Ub~tJ1 bvht!'U 1~l?lG'\~'V-:Jm~ 1,x~'U~b 'VlV'lnlVl'U~'lJ'Ul~'lJ'V-:J~'Uv1b'Yhv1,)lb iJ'Ubb~:::1 ,xi1~'Uv1

b~tJ-:JV'l'Vvl'Vm~'tJ~tJ1\-:Jl'U bb~:::1,xi1m~,y~11-:J~'tJmruvll-:J 1b"ll'Ub'Vl'tJ1G'\m~ 1m i1~ 'U'Vn~lnt!'U'Vll-:J,xl-:Ji1

lG'\~1,x~n~lb~'Vn'Y'l~b-rl'V1-ll'tJ~:::n'VtJ1'Um~'IA'V b"li'Um:::~l'to}'IA'V'lJ'V-:J'lJlruml'V-:J ltJl mi~ 1~tJmJmrubb~:::
" \I lV"

lG'\~~:::~'V-:Jtln,y~11-:J1 'U1'11bbVltl-:Jv1bVl~l:::G'\~ V'l~'V~1-ll-:Jl'U'VVl-:Ji1'tJ~:::~'Vl~mV'lbb~:::tln~'V-:J\?11~Vl~nm~tJ
, '\J '\J

i'11G'\\?1i~-:J"li1tJ~'Uth'VlV'l1'Um~'V'VflbbtJtJG'\mu-:Jl'U 1~tJ~:::mltJ~:::bBtJ~ ~-:Jd, ,
1. the arrangement of materials, tools and equipment

2. working posture (sitting or standing work or etc.:

3. work area

4. working method
.,J

5. bb~:::'V'U'l

'lJ'V1,x'V~tJ1 tJ~ltJ~::: bBtJ~ bb~:::11~mV'l'tJ~::: n'VtJ 'Vvl-:Ji~ b~'U~1tJ

;r'V~~'lJ'Ul~~~G'i1'Uch-:JmtJ'lJ'V-:Jrul(lhnlVl'U~ 111'U\?11~1-:J~1'UVl~-:J(20 fl:::bb'U'U)
'\J u u

Vl~lmVl\?1: mrum,xi'V~~~l bib ~tJ-:JV'l'VmrulG'\~~~;r'V~~~'Ub'Yhv1bVl~l:::G'\~bb~:::"ii'lb U'U (~:::tJ1,x'Vl~ltJ~1tJ)
, 'U ", \I ,



"lJ'I..nmr(;)~l'l.l'h~ fl1CJ"lJe:J\It1J 1qj1
~1Eln1~'U'U1(;)iY(;)~'J'u.yfd1~ru 6lI:lJ ••..

1. 'I.hVl'lrn~l (body weight) nn. 53.1

2. ml:lJ?l\l~'U (stature) "/l:lJ. 151.2
\l

3. ml:lJ?l\lm~(;)nf1e:J(cervical heioht) "/l:lJ. 128.2
\l \l ::>

4. ml:lJ~\I~11'\t'1ci(acromial height) "/l~J. 124.7

5. ml:lJV11"lJl~l'U'U'U (thigh length) "/l~J. 51.6

6. ml:lJn11\1"illnflle:Jn-i'1e:Jn(elbow-elbow breadth) "/l'-J. 39.5

7. f111:lJtll1bb"lJ'Ucil\1~\IUf11CJ.Ql(lower-arm length) "/l~J. 41.3

8. ml:lJn11\1"lJe:J\lbVll(foot breadth) "/l:lJ. 8.7

9. ml:lJV11"lJe:J\lbVll(foot length) "/l:lJ. 22.2

10. ml:lJ?l\l~'UUf11CJ.Ql-bte:J:lJ(functional reach) "/l:lJ. 67.9
\l

11. ml:lJ?l\l~'UUf11CJ.Ql-b'\t'lVCJ(;)(functional reach-extended) "/l~J. 75.7
\l

12. f111:lJn11\1ije:J(hand breadth) "/l:lJ. 7.4

13. ml:lJV11ijeJ (hand length) "/l:lJ. 16.9

14. ml:lJ~\Ifhijm'\t'lvCJ(;) (overhead reach height) "/l:lJ. 183.1

15. ~~CJ~~e:J'Ubb"lJ'Ucil\1(forearm circumference) "/l:lJ. 24.2

16. ~~t1~~eJ'Ubb"lJ'U'U'U(biceps circumference) "/l:lJ. 25.4

17. ",j~CJ~~eJ'U'I1eJ\I(calf circumference) "/l:lJ. 33.6

18. ",j~CJ~",jeJ'U"lJleleJ'U'IJ'U(upper thigh circumference) "/l:lJ. 50.7

19. ~~CJ~1'\t'1ci-flleJn(shoulder-elbow height) "/l:lJ. 31.9

20. ml:lJ~\I,r\l"illntl'U-ph~~ (sitting height) "/l:lJ. 78.8

21. ml:lJCJ11bb"lJ'U'IJ'U(upper-arm length)"/l:lJ. 31.9

22. ml:lJ~\IbeJ1-~'U(standing waist height) "/l:lJ. 92.7

23. ml:lJ~\I-UeJ~'lJb·lh-,r\l(popliteal height-sitting) "/l:lJ. 37.9

24. ml:lJV11~1~1"illmeJ1~\I~11'\t'1ci(torso length) "/l:lJ. 32.0


