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Fig. 1. Anthropometric measurement of operators: (1) Standing height (2) Full hand length (3) Popliteal length (4) Seat
pan width (5) Seat pan height (6) Elbow height (7) Seat back support height (8) Hand pan width (9) Hand grip (10)
Full-leg length

1- Anthropometric data
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1- Seat reference point
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Fig. 2. Measurement of tractor dimensions: (1) Tractor

height (2) Steering wheel height (3) Footrest height (4)
Footset height
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Fig. 3. Measurement of tractor seat geometry: (1) Seat pan width, (2) Seat pan height, (3) Seat pan support height
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Fig. 4. Measurement of steering geometry: (1) Distance of steering wheel from seat reference point, (2) Steering wheel
radius, (3) Steering wheel thickness, (4) Steering wheel inclination to the horizontal, (5) Seat reach adjustment
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Fig. 5. Measurement of levers and pedals distance from seat reference point: (1) Gear lever, (2) Parking brake lever, (3)
Hydraulic control lever, (4) Clutch pedal, (5) Accelerator pedal, (6) Prake pedal, (7) Front panel, (8) Workspace width,

(9) Workspace length
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Table 1- Anthropometric for tractor operators in studied regions

baogo ol Gl B gl Gl Okl
Mean Kerman Karaj Fars Khorasan Isfahan Province
78.37 69.11 74.77 86.36 79.91 81.71 e s
Full hand length
L Jso
104.41 95.14 97.29 110.64 115.88 103.1 ’
Full leg length
ob Jsb
46.83 50 45.18 45.72 47.63 45.62 ‘
Popliteal length
171.73 168.70 171.81 171.51 171.64 175 Mtﬁ‘&wfl
Standing height
3549 3096 4192 3561 3466 3431 ol o200
Seat pan width
46.09  50.29 51 47.89 38.86 42.43 °E'*"‘““‘~""£L“_""'
Seat pan height
. Y L&:]
101.07 93.22 98.74 104.17 103.52 105.73 e A Bl .
Seat back support height
i) el
2413 21.09 2385 21.88 29.17 24.54 &y e
Elbow height
11.12 10.33 11.33 12.23 10.76 10.98 - "'é’&_
Hand pan width
3.5 3.3 - 3.38 3.28 4.07 o s ’J”
Hand grip
72.51 69.14 77.23 74.23 69.51 72.43 28 i

Operator weight
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Table 2- Mean anthropometric data of 5™ and 95" percentile operators in studied regions

P 909 S iy Sdwe slro Bl ol lwgio o3ld
95" percentile 5" percentile Standard Deviation Mean Data
83.16 73.58 7.11 78.37 e g
Full hand length
111.07 97.74 9.89 104.41 b s
Full leg length
49.90 43.76 4.55 46.83 oh Jsb
Popliteal length
178.62 164.84 10.22 171.73 ”%‘ twfl
Standing height
38.61 32.37 4.63 35.49 ol 20
Seat pan width
50.07 42.11 5.91 46.09 ol ;_-ln.s)l
Seat pan height
105.64 96.51 6.77 101.07 ki i)
Seat back support height
26.89 21.32 4.13 24.13 &)l i)
Elbow height
11.78 10.46 0.98 11.12 e “’0’;
Hand pan width
3.84 3.17 0.50 3.5 o > o8
Hand grip
79.58 65.43 10.49 72.51 25 o5
Operator weight
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Table 3- Information about comfort rate for riding in various tractors

dags 15y YAR e 53 YAO (yusgS 53 2515
New Holland  Valtra Ferguson 399 Ferguson 285 Tractor
o 5l L glasyl
57 50 15 40 (S UKLu’f )
Footrest height
20 35 48 35 oSk )
Footset height
2O g pie )8 (65il5 g5
78.07 86.53 90.09 97.11 5515

Operator knee angle during
getting on tractor
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Table 4- Seat geometry Information of various tractors

dags 1l YA puisS 3 YAS cpuisS 3 2SI
New Holland Valtra Ferguson 399 Ferguson 285 Tractor
50 50 50 40 e S o
Seat pan width
45 42 35 40 o S5 Gas
Seat pan height
50 42 35 40 e i )]
Seat pan support height
20 15 15 15 o sl ol B e

Seat adjusting ability
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Table 5- Steering geometry information of various tractors

Sl g 1,dlg
New Holland Valtra

YAR (S5
Ferguson 399

YAD (g 3
Ferguson 285

29515

Tractor

72-92 75-90 70-85 77-92
123 110 120 136
8 10 8 8
10-35 0-45 10 15

39 35 38 43

(acsle) (o g2 po dbais jl ol b aSds alolé
Distance of steering wheel from SRP (cm)
(pobe) ol 450 L
Steering wheel perimeter (cm)

(k) ol 455 ol
Steering wheel thickness (cm)

33 o b gl oS gl
Steering wheel inclination to the horizontal (cm)
(o sl olesh o515
Steering wheel diameter (cm)
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Table 6- Controls lever and workspace geometry of tractors
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Tractor

KWEYWE, 15314 YAQ s 58 YAO (ywoS 8
New Holland Valtra Ferguson 399 Ferguson 285
57-71 60-72 78-92 70-85
54-73 50-62 42-54 75-90
150 140 90 82
155 160 150 70

(o L) g2 yo dlai jl 050 pyal dbols oyt 9 (33508
Min and max distance of gear lever from SRP (cm)
(o slo) g2 yo dlail I Sdg)aum pyol dlold (i 9 o yieS
Min and max distance of hydraulic lever from SRP

(cm)

(eislo) I sLad 2 s
Workspace width (cm)
(il S sLab b
Workspace length (cm)
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Table 7- Information of tractors steering evaluation based on feedback from users
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New Holland  Valtra Ferguson 399 Ferguson 285 Tractor
0.25 0.24 0.2 121 ole i
Steering speed
1.94 1.93 1.7 1.26 S Cwd g9y ooy L

Steering pressure on operators’ hand
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Table 8- Results of tractors control levers activation evaluation
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New Holland  Valtra Ferguson 399 Ferguson 285 Tractor
05> pyal gilo Jled jd 1 5 Cuwd &S >
1.8 1.51 1.08 1.22 Body and hand movement during gear lever
activation
Sgen oyl (giloJlsd pllin (b g Cows 08 >
1.87 1.87 1.22 1.32 Body and hand movement during hydraulic
lever activation
12.64 11031 167.16 158.19 2 2l sl s gl asly
Elbow angle during gear lever activation
Sidgyen pyal (il b pSin )] s
116.93 109.74 139.24 165.01 Elbow angle during hydraulic lever
activation
ciliseo (gloygsTy p by (gilo b Cundy L) mbs -4 Jgua
Table 9- Results of tractors pedals activation evaluation
Sass 1y YA S d YAO st 3 29515
New Holland Valtra Ferguson 399 Ferguson 285 Tractor
200 sl Jlad oK - Les
1.73 1.44 0.92 12 & I ilodi plin pugb s
Body and foot movement during clutch pedal activation
€€ . R T T "
1.7 1.8 0.96 128 I e il i o b <8 .
Body and foot movement during accelerator pedal activation
oy Iy (il b Al o 5 b S
1.69 1.45 0.92 1.01 pp A ailedud pa g b e,
Body and foot movement during brake pedal activation
‘ . a e. o ‘.
12533 12791 144.6 119.38 & Jrjladud plin gl gl
Elbow angle during clutch pedal activation
11464  117.12 11281 137.34 B Iy iledd plsa gl gy
Elbow angle during acceleration pedal activation
5oy Iy (sl b plSam i3 el
11222 130.06  126.43 107.1 307 Jy sl plSin o 5

Elbow angle during brake pedal activation
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Introduction: Different models of tractors have been imported from foreign countries or assembled in Iran for many
years. Consistency of foreign manufactured products with native specifications and the improvement of locally
manufactured tractors are important problems that must be considered. Moreover, tractor dimensions, sitting space and
some other important factors such as the ability of Iranian users to operate them must be taken into consideration. In this
study, we surveyed the proper proportion of tractors dimension, location of control tools and driver’s work space, with
Iranian users’ anthropometric data of drivers from five provinces. Human factors are of paramount importance in
developing farm machinery given that these machines will often be operated by persons with minimum skills.
Therefore, farm machinery should be made simple to operate and as free from hazards as possible.

Materials and methods: Firstly, the anthropometric data for 250 users 20-60 years old was calculated. The drivers
were selected randomly. Then the specifications of 4 tractors including: Ferguson 285, Ferguson 399, Valtra and New
Holland were compared with the anthropometric data of user in 5th and 95th percentile value and their adaptation was
studied. Anthropometric Data of subjects consisted of: standing height, full hand length, popliteal length, seat pan
width, seat pan depth, elbow height, seat back support height, hand pan width, hand grip and full-leg length. Getting on
the tractor is the first contact of an operator with a tractor. In assessing the suitability of the provision made for getting
on the tractor, an experiment was arranged in which operators tried to get on 3 tractors. The mode of getting on the
tractors, the agony on the operator’s face, the muscular reactions and individual opinion on the difficulties or comfort
while undertaking the task were observed and recorded. The specifications of tractors compared with Anthropometric
Data were measured, whiles the tractors were positioned on a level ground for measurements after the tires had been
ganged. These specifications were tractor height, steering wheel height, footrest height, foot set height; tractor seat
geometry as seat pan width, seat pan depth and seat pan support height; steering geometry as distance of steering wheel
from seat reference point, steering wheel radius, steering wheel thickness, steering wheel inclination to the horizontal
and seat reach adjustment; levers and pedals distance from seat reference point as gear lever, parking brake lever,
hydraulic control lever, clutch pedal, accelerator pedal, brake pedal, front panel, workspace width and workspace
length.

Results and Discussion: The experiment that was conducted with operators attempting to get on the tractors indicated
that tractor steps heights were higher than the desirable limit. Therefore, based on the ideas of the researcher and
tractors drivers, getting on all tractors is difficult. With an increase in the number of steps or a decrease in their heights,
the desirable condition can be created. Seat depth of new Holland and Valtra tractors were great for drivers in the 5th
percentile value. A variable thickness pad can solve this problem. Results of studies indicated that Seat depth of Massey
Ferguson 285 and 399 was shorter than driver’s leg length of 95th percentile value. To solve the problem an increase of
10 centimeters to pad height of these tractors was suggested. Seat pad of tractors were short for drivers in the 95th
percentile value. Distance of steering wheel from seat reference point (SRP) in Massey Ferguson 285 and Valtra was
further than drivers hand length in the Sth percentile value. Therefore, the drivers hand is short for driver’s good
operation. Surveys indicated that drivers had problems for gear lever access in Massey Ferguson 399. Therefore, for
good access on gear lever we must increase seat stroke range by 5-10 centimeters. The record available from
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Meteorological Organization indicated that air temperature and rain throughout the year in the study area is between 20
to 40degrees Celsius and 100to 300mm change. Valtra and New Holland tractors having a driver cabs with heating and
cooling equipment have the ideal space for the performance of their driver. Massey Ferguson 285 tractor does not have
any driver cab and Roll Over Protection Structure (ROPS).

Conclusions: This research was conducted in five provinces of Iran to assess ergonomics of some commonly and new
used tractors in Iran containing Ferguson 285, Ferguson 399, Valtra and New Holland. As there was no data base with
required details, data was collected directly by personal contact with tractor users. A questionnaire was filled out for
each person and anthropometric data was calculated in all provinces for 250 users 20-60 year old that were selected at
random. Then relevant specifications of 4 tractors were measured and compared with the relevant anthropometric data
of users in the 5th and 95th percentile value and their adaptation was studied. The results indicated that tractor steps,
Seat depth, distance of steering wheel and distance of some levers and pedals from seat reference point should be
amended.
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