PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Final Examination : Semester 1 Academic Year : 2012
Date : 12 Oct 2012 Time : 9:00-12:00
Subject : 225-456 Ergonomics Room :ﬁaaﬁ'ﬁu
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1 Arrangement  of controls according to sequence of operation  should be
organized ,for example primary move should be horizontal and secondary
move shoutd 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/sec.

6 The yellow 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.
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right, left, upwards, downwards, on, off, toward, outward.
(UnmettuinnIi 1 afe viesmenalillaldiay)

The ergonomists have proposed some rules for controls and corresponding displays. The
rules are valuable for industrial equipment all over 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 turmned to the right, the pointer must also move
6D over a round or horizontal scale; on a vertical scale the pointer must

move (2)

B) When a control is moved upwards or forwards, the pointer must move either

(3 or to the (4)

C) A right-handed or clockwise rotation instinctively suggests an increase, so the display
instrument should also record an (5) .
D) A moving scale with a fixed indicator should move to the (6) when the

control is moved to the right but the scale values should increase from

@ to (8) , so that a rotation of scale to the right gives
9) readings.

E) When a hand lever is moved upward, or forward, or to the (10) , the display
readings should (11) or the equipment should be turned (12)

To reduce the reading, or to switch “off”, it is instinctive to pull the lever

(13) the body or move it to the (14) , or

(15)
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RULA Employee Assessment Worksheet  wser ar ruLs: 2 survey method for the investigation of work-related upper limb disorders, McAtamney & Corfett, Applied Ergonomsics 1993, 24(2), 91-99

A. Arm and Wrist Analysis SCORES B. Neck, Trunk and Leg Analysis
- le A: Wrist Postu or
Step 1: Locate Upper Arm Position: Table A st re Score Step 9: Locate Neck Position:
+a G N 3 w2 1 . 2 \3 4 ; 1 2T 2 O 20°+ in extension
1121 201 2 +4
11212(2(2|3/313
Vo 212]2]213|3]3]3 Step 9a: Adjust. .. Neck Score
Step 1a: Adjust 213]3|3|313l4]|4 Ig neck is tygsted: dfl |
If shoulaer is ra.j-s-ed: +1 213]133]3]4[4]|4 [Fneckis side bending: *
If upper arm is abducted: +1 . 313[3]3[3]4]4]|4 Step 10: Locate Trunk Position:
If arm is supported or person is leaning: -1 Upgsr Arm 3lalalal4lal5]5 . +2 (}g@a
ore
Step 2: Locate Lower Arm Position: 313[414]41]4]5]|5
: 3(al4|a[a]|4l5]5
— ‘ N
w 4ta|alalals[5]s
’;ﬂ : w»; {4|4a|4|4|ai5|5]5
' 4l4a314!4l4]5{5]5 Step 10a: Adjust...
If trunk is twisted: +1
: +
T Add 414]/4|5|5|5|616 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[(61616|7]717 If legs and feet are supported: +1
. " 6|6(6(7|7[7]7]8 If not: +2
.?fi‘.)_s_:_ I:o«zaten.erst Posntlpr}i . e AR SN 717171717 18l 8 |9 Table B: Trunk Posture Score Leg Score
oy Neck
: f " - %’5‘* J i 8(8|8|8/8|9(9]9 postwe] Legs | Legs | Legs Legs Legs | Legs
+1 +2 +3 ] Add +1 9lojolalolefale soe | 1 [2] 12l T2l T2]4]2]1]2
' e e aaE
If wrist is bent from midline: Add +1 Table C:  Neck, trunk and leg score P PR I Ra I R P R Sy R ey R
. . Wrist Scoi
Step 4: Wrist Twist: rist Score - ; j : : : j : ; : ; ; : :
If wrist is twisted in mid-range: +1 oebll1]2|3|3|4]|5]|s T e Tela el o Ts s s e lslelo
If wrist is at or near end of range: +2 Wrist Twist 5’; W 2l 2[3j4l4ajs5]s>5
Score . 313 |3]alals]e Step 12: Look-up Posture Score in Table B:
Step 5: Look-up Posture Score in Table A: §: . 3131312516156 Using values from steps 9-11 above,
i i . . Posture Score B
'LrI:ll)Ts xalues from steps 1-4 above, locate score in P —— g 504 s 215 Te 717 locate score in Table B sture Score
w pBf4al4als5|6]6[7]7 Step 13: Add Muscle Use Score
Step 6: Add Muscle Use Score § \ 515 |6i6|7{7]7 If posture mainly static (i.e. held>10 minutes),
If posture mainly static (i_e. held>10 minutes), s|s5|e|7|7|7]|7 Or if action repeated occurs 4X per minute: +1 Muscle Use Score
Or if action repeated occurs 4X per minute: +1 Muscle Use Score +
Sten7: Add Scoring: (final écore from Table C) Step 14: Add Force/Load Score
Iftlepd.,; {4&4 l Force/Load chre 1 or 2 = aceeptable posture [f load < 4.4 lbs (intermittent): +9
oad < 4.4 lbs (mt;rmme_nt). +> 3 or 4 = further investigation, change may be needed If load 4.4 to 22 lbs (mtepmttem). +1 —
g :gag :: :o gg :Es Eut\tf‘rrmnent). :rld Y e 5 or 6 = further investigation, change soon IE load 4.4 to 22 lbs (static or repeated)l:( f2+3 orce/Load Score
I£ more than 22 Ibs or ;;ce;re:ieg:z:oc)ks- 3 7 = investigate and implement change {f more than 22 lbs or repeated or shocks: —
amy
Add values from steps 5-7 to obtain - - § f : Neck, Trunk & L
Wrist and Arm Score. Find row in Table C. Wrist & Arm Score Final Score Neck, Trunk and Leg Score. Find Column in Table C. S’;m g
Task name: Reviewer: Date: / / provided by Practical Ergonormics

This tool is provided without warranty. The author has provided this tool as a simple means for applying the concepts provided in RULA . © 2004 Neese Consulting, Inc rbarker@ergosmart.com (816) 444-1667
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the arrangement of materials, tools and equipment
working posture (sitting or standing work or etc.
work area

working method
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srensvuadnguiddny .
1. i (body weight) nn. 53.1
2. ANNgaBu (stature) va. 151.2
3. ANNEINTEANAD (cervical height) . 128.2
4. Augailug (acromial height) . 124.7
5. AMUEMVIEILUY (thigh length) o, 51.6
6. AuNIIneen-eon (elbow-elbow breadth) w. 39.5
7. euemuwuansieUatsii (ower-am length) @ a1.3
8. ANuUNIYBINA (foot breadth) wy. 8.7
9. AuYMTEWY (foot length) %, 22.2
10. mmqaﬁuﬂmaﬁa—ﬁ;au (functional reach) @. 67.9
11. mmqaﬁuﬂmaﬁa—mﬁam (functional reach-extended) @ 75.7
12. munieie (hand breadth) wu. 74
13. AUyl (hand length) o 16.9
14. pugeinidlombion (overhead reach height) o, 183.1
15. S¥HE5aULYUAN (forearm circumference) . 24.2
16. svayvsaULIUUU (biceps circumference) Yu. 25.4
17. s38250UUB4 (calf circumference) ¥. 33.6
18. 5¥yEIOUVIODUVY (Upper thigh circumference) ¥4. 50.7
19. szwzlua-men (shoulder-elbow height) . 31.9
20. pugatisandu-Aswe (sitting height) 2. 78.8
21, ANUEMILVUUU (upper-arm length)wal. 31.9
22. ANUFU7-TU (standing waist height) @, 92.7
23. mmqﬁaﬁ’w&h—ﬁa (popliteal height-sitting) . 379
24. pugMIEaNnIieva (torso length) . 32.0
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