
Ergonomics analyze the capabilities of the human body. It is 
derived from the Greek words: “ergon”, meaning work and 
“nomoi”, meaning natural laws.

In this phase we focused on the JCB backhoe cabin.  We analyzed the space 

inside. Specifically, we tested the knobs, levers, and buttons of the cabin to 

see what was comfortable and what was not.  From these tests we decided 

to focus on the rotational knobs of the climate control panel because they 

were very difficult to turn the total degree..  

We constructed a mechanism that tested the rotation of the forearm, 

specifically the Ulna and Radius.  We also measured how long the users fore 

arm was, what their gender was, and what their dominant hand was. We 

gathered this data from a combined fifteen men and women. 

Overall we found that women were able to rotate their hands further than 

men.  However, we were unable to find any correlation between fore arm 

length and total degree rotation of fore arm.

For all of the users tested all of them had a hard time passing 250 degrees of 

rotation.  From this statistic we determined one way to solve this problem is 

to limit the number of degrees the user would have to rotate their wrist.  For 

example limiting the hot and cold knob to 180 degrees would allow the user 

to easily adjust the temperature.  Another way to solve the rotation issue 

would be to incorporate sliding faders into the design so that the user would 

not have to rotate their wrist. 
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In this phase we focused on dimensions of the human hand and arm.  We 
took our own personal measurements for males and females then grouped 
them by gender and got an average for each. We then compared our own 
personal measurements against that of the class and of the measurements of 
the U.K.’s 50th percentile.

In many cases my personal measurements showed that the dimensions of 
my hands fell to either extreme of the U.K.’s 50th percentile. In a few 
circumstances my percentile is so low that it is not visable on the graph.

In Phase 1 we also compared our individual arm measurements to the male 
average of our class, the 50th     percentile population of the U.K., and the 
50th percentile population of the United States. I found that my arm 
measurements were not as extreme in varriation compared to my hand 
measurements.

I found that it is easy to find an average for a certain specific measurement, 
such as total hand length or finger width.  It is easy to design if only one 
measurement is necessary. However, once many more measurements are 
taken it is much harder to try and design for the majority of the population 
because overall the human body has no correct average, or one size fits all 
motif.  
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Anthropometric dimensions are necessary to understand in 
order to design correctly and comfortably for a user. These 
dimensions of a human can be either static measurements 
such as proportion and size or dynamic measurements like 
range of motion and rotation. Measuring physical 
dimension, proportions, shapes physical strength, reach, 
and even sensory abilities.  

21
22

23

24

27

28

1 Hand Length 187.325mm
2 Palm Length 105.5mm
3 Thumb Length 64.73mm
4 Index Finger Length 72.93mm
5 Middle Finger Length 79.58mm
6 Ring Finger Length 73.63mm
7 Little Finger Length 64.95mm
8 Thumb Breadth 19.43mm
9 Thumb Thickness 16.83mm

10 Index Finger Breadth 13.7mm
11 Index Finger Thickness 11.14mm
12 Hand Breadth (Metacarpal) 79.34mm
13 Hand Breadth (Arcoss Thumb) 80.27mm
14 Hand Breadth (Minimum) 61.08mm
15 Hand Thickness (Metacarpal) 22.28mm
16 Hand Thickness (With Thumb) 49.5mm
17 Max Grip Diameter 49.52mm
18 Max Spread 219.075mm
19 Max Functional Spread 153.82mm
20 Minimum Square Access 77.33mm

Measurements

21 Shoulder Breadth (Bideltoid) 381mm
22 Shoulder Breadth (Biacromial) 431.8mm
23 Shoulder-Elbow Length 381mm
24 Elbow-Figertip Length 508mm
25 Upper Limb Length 736.6mm
26 Shoulder-Grip Length 660.4mm
27 Span 1854.2mm
28 Elbow Span 812.8mm
29 Vertical Grip Reach (Sitting) 1270mm
30 Forward Grip Reach 762mm
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: Anthropometrics

In Industrial Design

: Ergonomics

In order to create objects and work environments for the human 
body designers need to understand human anatomy; what the el-
ements of the body are and how they interact and react to stimu-
lus.

In this phase we focus on the muscle and bones of the arm and hand.  It is important 
to know the rigid structure that our muscles move, especially where that rigid 
structure bends. If we are designing for the cramped interior of a backhoe cabin we 
need to know where a user can reach or perform tasks comfortably. If a designer 
does not take the human body into consideration when designing repetitive actions 
can lead to injury.

Injuries can happen from repetitive actions, accidents, or from using poorly designed 
tools.

Carpal Tunnel Syntrome
This injury can occur when the median nerve, the connection between the brain and 
spinal chord down to the wrist and fingertips, is pinched in the wrist.
The compressed nerve cannot function properly and can also cause pain.

Hand and Wrist Arthritis
This problem can cause joints to swell up and become irritated. Users may have a 
hard time gripping or picking things up.

Ganglion Cyst
A ganglion cyst is usually a swelling of the wrist or back of the hand. The benign 
cysts are filled with fluid from the small joints of the hand and wrist.

: Anatomy
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The principle idea of human factors is 
studying and understanding human 
capabilities.   As a designer, it is important to 
be wholly aware of the subject or user in 
order to design safely as well as comfortably.  

Kyle C. Lawson | Idus 221 
Injury information curtsey of webMD.com

Some of the goals of applying human factors to 
design are to improve efficiency, safety, 
operation performance, and overall comfort. 
The focus of this project is to study and 
understand how the human hand and arm 

work, and interact with their environment; 
specifically targeting the JCB Backhoe Cabin 
and the knobs, buttons, levers and switches of 
the interior. 


