36 buzxo 38 (0gig8 )l (W jg0T 0598 Sl

OF Caodl g (s09igF 5 £ oo *

U o 4o INas SISl OYWS o
SNhas SIS ODYNS! 9 oo Jolgs
I b ol g o (2150 (5 Jgo!
2b Fwd Joo 50 Suogig 51 Joof ¢

I 3 owl b (S 4 S598g0 0 ¢
P10 59 T 9910 9 550929 55T

S S )1l 0gigF 1

I o Byl v (09395 f ©




(L plxil Zuno ous) ogiss

235l 5 L9l (S & Gusast 9 LU s @ o, Sl aels 5 5 (Glil (6lay S paige b (sosisS )l ¢

LS laow g 5 code ollai o Lo)I5 laes b bLs,1 jo Lplidl sode asdllae 5l casl &)l 0gisS )l @
b e o sl el 0,00 39350 oale Sl 5,15 5 lasl s 5 Ko peb Sl
39 28 @ Ol L6l 6 ledy) b by ¢ lamme ol 5 Gkl 6l o5 Sl pole (09855 ¢

Worker
Capabilities

Task
Demands

-~

Worker _ c




T B
L Bl 6l ) o oo g Jelie (>l Oloe g ple (0gisS )
St slepiails 5 5 e byt 08,5 caslite ol pasisS)

Las ) 5,5 Sl g Sloma lo Cugasme g o SUlg sogisS )]
0)9.4 w‘ J.QL!J )d )lS .‘a.,_?c.«o 9 wL]osc)lS LSLQ.‘AJﬁ)‘U‘)—A—Q:?U‘UY‘)‘JJ‘
D23 (o 18 wyp g a9



ol oyl gy S 9 515 03055 cenwlivo :(TLO) L5 hodl oyt ko jlw?’

bu)ld)o@f S Lol 0 9 Ll sallas ole gogin?l : Sle wu@uu,u/
W5 Glbgy 9 (rb )b‘)umww‘s)seﬁﬁshwsﬂﬁ obw W:w
Sl 0

(Sl oyl Y gazmo b |, ¢| Jolsi' 5 il &5 Coul cole cogigh)l : jyaile v
&)‘OJ.;SU&‘P‘é'ﬁ&bﬁg@‘ﬂagubw|ﬁ(O)'O).g‘:oug.aégl.b@g&'dqumc\f)

S Lhe) 9) Ll 03l y8 39250 sade SleMbl 5 )5 5 Cund s 053555 ;AR (i ylo v
ol b i o ol (TN (oaie s oole

(Jelino b1y Sludl pole 51 fols pdls a5 cawl code ‘503;95)| ‘509;3.7)#&‘& u-°-’=" v
Lgl.ibua.bgm 9 P9y 9 Sl b olley 4> b Conn
Q)ngohu)» Lsal.wa‘



0995 31 @Sl

S el easl T8 5l

u’.u“‘ J““‘J-”‘ .

oS 3 ‘;<.w.>-" > ui.:o\S .

g!u"‘:‘:‘..uj Q‘}-:‘ ﬂ‘pb ﬁ)\S > c..)‘,..n.o u:aj}a! .
u‘““".’é%‘ ui.a\s :

(S 3580) 6,0 o,Lss/ Sl slalhs zals |
4.25) Wb}‘)\s ‘_SLA}") u:;..als ]

‘;\.w" g3 S pals

CJLLL;J‘ .5‘9'..64..

v O 6 €t <« —



buxo 30 (09995l &
,

‘Q‘S)-S)lS“(‘:ULU

dad Solg 3l 6 iy 4 S5 ®
OLSLE g Cols, ol olisl @
.QL:S)lS u:;:a.il.u." 5 Olé) uﬁ«.}"}é‘ hd

OB 50 855 0pe Gl 4 SeST e



PSS Jos (50999 5l 4 5

D)l anze ailys) God plp VBT ojlail cons 55, S

.

el (Lo (aBL el )0 3o, 0 Y B Y 0 [0 ascl> sl (598 430
g (oo Sbml (SeegisS )

Sgas dwo,0 Yo LY 6@3.35.?)‘ Cole, pAL 5 wumuw 40y



0Pyl Sl Ay W Cudlo

o (b >
Sl 4 o Ciilng >
Sy ”
wbailgy >
@3357 >
SiP 9 >
Swllogy >



L 2 — PR ¢ o
L 2
- ay o o -

NPl 2ok
Ol g (1 5b
5 oKt > b

Jag Joo



309995 5 ylaw

235 3 (e 10



Salow 9 2140

bl S
#S gl S
s plusl« a6l
g’s:)fga-l}

$reS 4ol



ole> 30 Ghas ISl OIS cunog
S 3 A0 598 5 hilig M0 o 30 SINGE _ ilSul WS NIOSH gy b bl 9
il (o0 P90 4y 51410

oo i GNas | Gl sleslont 1y S 31 (A0 sl slowt JF w08 T WS (o leT Ll
D

NG St ol5wd 4 51 31 o les slont 31 030 FF ¢ 53 50T S5 4o 5,410 b 4135 bl
ol 009) L g g0

e 1y ais sty ks Jolge 31 LYY 1230 508 ¢ Yool Jlu 40 Lt Sle2 plojlw il ¥ ply
Cwling Sle Glojle il (o 1518 41 51 (b Ol bbe g lgslow (i 1) Jgl o> &5 s (0
SIS U (Ligels vl Blgis @) GSNas SISl (0158 L o )lo 403 pL a9 1y pgw 85130 Jol 400
Oy



ol #1 90 IHas S YN Cunog

oW has UKW SIS Yoo F Jlw 30 11 30 15 e Jolgs g Lgs ylow 3 (o axdllao 4Ly 9 @
ol ool AL JU 31 (b sl slow g 4y 39 (B9 28 (D Sl slow

015, S5 51 dol e 5 Jdad gleanT 5 lgslen o 2uls

(!l Sas Sle slow
analer 55 lgoslew JST AoV @
Q&&ﬁqm\fu\,p):\f‘

Ol los 53 (S )l 50 Ao 3 V4 @




(MSDs) SHhas dsw! ¥ N

MDs s 4lis g pds

B g ovigw il (> (608 e
ofas K85 o

Jolio Gw g Sledl o

oS > awld gl e

31943 ybe MSDs Jghoio E1gi!

o slog y slasylow

Syl ol o il wbolbwo



Shas — Sl D¥Ns10
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Cumulative Trauma Disorders
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Avoid

Criteria

A. Normal Reach

B. Extended Reach

C. Work Distance

D. Normal Reach Width

E. Extended Reach Width

Design Guidelines

Dimension

Max. 12" (30 cm)

Max. 18" (46 cm)

1-4"(2.5-10cm)

Max. 40" (102 cm)

Max. 60" (152 cm)
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e Vertically adjustable |
15°- 30° «—

e Top of screen not to exceed the
operator’s eye level (preferably 1-2

18-24"

A

o
»

inches below eye level)

* Viewing angle 15°- 30° W/R to
horizontal

* Horizontally adjustable

 Directly in front

e 18-24" distance

e Same for document holder




DON'T rest

your wrists on
the desktop

DO let your
wrists float
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Neutral wrist posture

Awkward wrist posture
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Biomechanics.

101b S\L 1,150 lhs\l/

100 Ibs \L
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Lifting and Twisting

,

Disc 2 -
Force
(arbitrary
Units) 1

2D Lifting 2D Lifting
and Twist
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PULLING HOLDING



CURVED SEMI-CURVED STRAIGHT
BACK BACK BACK

— Haq—r

+— H{ —»

CRITERIA STOOP LIFT- SQUAT LIFT- DEEP SQUAT LIFT"
- PARALLEL STANCE PARALLEL STANCE STRADDLE STANCE

PEAK L5/S1 5300 N 7002 N 4527 N
COMP. FORCE

MAX. LUMBO- 9.3% 3.7% -0- (WITH
DORSAL FASCIA FLATTENED
STRAIN BACK)

% MEN CAPABLE 20% 73% 31%
STRENGTH (HIP LIMIT) (HIP LIMIT) (KNEE LIMIT)

Figure 13.3 The typical “stoop lift” posture on the left is compared with two different types of
squat fifting of a 400-N box (as adapted from Anderson and Chaffin, 1986).
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The 192\"& back as a lever

MF x MM = W x MW

MFx2=20x12
MF = (20 x 12) / 2
MF = MF =120 lbs
120 Ibs

Effects of reaching on muscle and compressive

forces
a5

MF x MM =W x MW
MFx2=20x25
MF=(20x25)/2

MF MF = 250 |bs

250 Ibs|

T 4 )

Fulcrum @
(LS/S1

Diac) W = 20} |bs
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1. Design for the RANGE
e Adjustable car seat, elbow rest height

2. Design for the EXTREME
e Height — design clearance for tall people
e Reach —design to be reached by short people

3. Design for the AVERAGE

e Public seating, designed to accommodate the median of
the population in use



STATURE

EYE

SHOULDER 62" (157 cm)

KNEE

75" (190 cm)
70" (178 cm)
STATURE 61" (155 cm)
EYE 57" (145 cm)
8" (122 cm) SHOULDER 49" (124 cm)
! { ELBOW 38" (97 cm)
\
/ :
- \ HAND REST 27" (69 cm)
A
ETlﬁJ
22" (56 cm)
KNEE 17" (43 cm)

95th PERCENTILE MALE
(North American Large Male)

5th PERCENTILE FEMALE
(North American Small Female)
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’‘Man is a tool-using animal, without tools he is nothing’

Thomas Carlyle (1795-1881),
Historian, philosopher, author,

archaeologist, from Scotland




Tool/Target

ENGINE
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Struck or

hammered tools

Examples:

« Punches

. Chisels —
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Single-Handle Tools

HANDLE
DIAMETER
for power tasks
is I /4 inches to

2 inches
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for power tasks 1s not

more than 3 1/2 inches
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CLOSED GRIP SPAN
for power tasks is not

less than 2 inches
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Single-Handle Tools

HANDLE DIAMETER for precision

tasks 1s 1/4 inch to 1/2 inch
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OPEN GRIP SPAN
Lor precision tasks 1s

not more than 3 inches
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CLOSED GRIP SPAN
for precision tasks is not

less than 1 inch
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If you are sitting ...
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If you are standing ...
Reposition your

work piece

Work on a lower

work surface
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Closed grip span Open grip span
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If the handle is too
short, the end will press

against the palm of ﬁ
your hand and may 3

cause an injury.
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Tools and sleeves
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A, Asm and Wrist Analysis
Sl:hp 1 Locate Upptr.lum Pl-srl:l-m

7y
I‘!
Ll e
Soep la: Adjuse. . '
I thoulder isoaised: +1
Ifspparam iz abductas: =1
If igmn ir supposted or parvoe is leeming: -1 Upper Arm
Seare
Stzp 2: Locate Lower Arm Fosition:
l; A sz |
I =
I-\ i o,
I_‘ [ L1 {w Lower Arm
L % I Focne

Sp 2a: Adjrse...
If sithararm i working acros moding o owtbe side of 1ody- Add+1

Step 3: Locate Writt Position: |,

Stap &: Look-up Posture Score in Table A-
T“EA“‘ Evmasteps 14 shove locats soore in
a

Step 6: Add AMuscle Use Score
If poscem manly szdc e, Bald= 10 mizuzas)
Crif acdon repaated ccoars 45 par muzmtsc +1

St:p 7: Add Force/Load Score
Iflead = 4.4 [bs (iztermissey: +0

If lead 4.4 oo X2 Fbi (intermicsac): +1
Elead +.4 vo 22 Thi (stic or repeatad): =2
If eogw tham 12 Ths oo repasted or dhecks: +3
Stzp 8: Find Rew iz Table C

Asd valsss fom saps -7 o obiain
Tiis2 and Arm Scecw. Fimd rewr im Tabie C.

[ ol
—— e, |'|’?1

+1 +2 " +3 == h Add+1
Swp Sa:Adjuse. .
If wrist = bas Eor mxiclimac Add +1

1 i . Wt 8
Stap 4: Wrist Twist e
I wrst o rwiised 2 saic-range; —
If wrist = 2t or zaer aod of raggm: =2 Wrist sl

Soare

B. Nedk, Trunk and Leg Analysis

Step 8- Locate "M-r]: P'D..:I.tln:l‘.
iy +2 +  Th e

. I.-* _}"‘. P

V. o
3 fh (F 1Y
Eup S2: Adjusa. .
Ifonckis taisted: +1
Ifpeckis sida berding: +1

5Iep 10: Locale Tﬂlk?ﬂﬁn“

W

Swp Lla: Adpasa..
Ifeunk i tristad: +1
Heuel is side beading: +1

Fe Ay

NeckSoore

Step 11: Legs:
Iflags and fiat are supportad +1
Ifnos: +2
Tabie E- Tunk Foslurs Score
Hnck -
Peanm _Le mn Laws Loy | Logw |
wom 1V J2] 0 ]2]e]a] '] 1|z
N EEaEEEEED T |-
F] z Jalz]afa]s ] T I
& [N EEERERERE 4 Tl
a s s aslalals i CH I
= T ir]lrlr|r|m 1 o | K
& o jon|aflala]|e |« o |»

SCORES
Tazle &: Wris: Posture Score
1
Upgsr |Lower Tu
A [loe 121 2]1 2|1 2
LIS R e R B
1 2 |z|2|=2]|203 3]33
2 2|2 alz]a]ala]s
1 |z2|1]a3f[a]a]d|a]s
2 2 |s|a]a|als]alala
3 |slafajalelals]s
1 sl alalefal=s]s
a |2 |s[4]ala]e]ale]|s
3 |ala]alalels|s]s
RESEIEIE IR -
4 2 |alalalale]sls]5
3 |al4]a]ls|s]s|6]s
1 1s5]|s]s]slslels]"
§ 2 slelslels|7[7[]
2 |e6lels|zlv|7|7 s
1 TITI7FITIT|6B|B |9
] 2 |&|z]s|[ela]|=]|c]a
S EHEEHEEE
[Table C;  rveck, runk anc leg score
w (1 |2 |a|2]2]|3]s
B (2 1=z |3 [a|=][=1¢=
E = 3 3 4 & 5. L]
= 3 3 4 5 5 ]
E & 4 4 |= | 8 L 7
] BEooaoE
=
= = = E T T L 7

Scoring: (firal score from Takde C)
acosztabis

larz = pasturs
3 ar 4 = further invests , o ,nw,.he.

Sard = l'l.nﬂ'ﬂ"-‘r.!ﬁtl]abnﬂ
7 =imvestigale and Mdﬂm

Final Scere

Step 12: Look-ap Posture Score m Table B:
Uhing vahuei from tha;ps B-11 aboros,

locare wcorsiz= Tazle B

Siep 13: Add Muoswle Use Score
Ifpesters painky static (.5 2ald=10 mauted),
Or 3f ation swpeaed ovcurs €3 pe pavate: +1

Step 14: Add Forcy'Load Score
Iflead = 4.4 Ibs (ztemmitisat): +)
Ifboad4.4 es 22 Ths (insrmitees) =0
Ifload4.4 o 12 [bs (static o rapeated) =2
Ifmcex tham 22 Iks or mpsakd orshocks: +1

Step 15: Find Colume in Table C
Add vilnes Tom mepes 12«15 o obtain

Nack, Tronk a=d Lag Scors. Fizd Columom ia Takle C. ot

Frmyen Szl

Hascds Jos Soes




