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The Tractor Factor!

The Tractor! The Old Ironsides
of the Farm! The gas-powered
Clydesdale of the Fields! It rode
into town in the early 1900°s and
changed forever how farm work
was done. Tractors are used to
pull, plow, plant, prune, fertilize,
cultivate, harvest and haul. They
replaced millions of laborers and
hours of backbreaking work for
humans and animals. How is it
that this Miracle Machine is the
most dangerous tool on the farm?

CalAgrAbility research shows
tractor incidents are the leading
cause of death in agriculture,
44% from overturns, as drivers
and riders are usually crushed to
death (Figure 1) (OSHA Fact Sheet
No. OSHA 91-39). Even though
tractors alleviate much trauma to
farmers’ weary bones, they may
present unexpected hazards.
CalAgrAbility staff considers
how tractors can be modified for
safety, comfort and accessibility.

Rattled Bone
Syndrome...RSI

Some may think there is little
risk when you are just sitting
there, riding through farm fields
all day long. However, the
tractor is the farmer’s “office,”
where s/he sits and conducts
business hour after hour.

In fact, there should be a special
injury category, Rattled-bone
Syndrome for farmers, who
experience bumps, jiggles, and
jolts that pop them out of their
seats while plowing.

Figure 1: Simulated Tractor Rollover with Dummy (Source:
Dennis Murphy, Penn State University)

Repetitive stress injury (RSE} often not recognized soon
enough by tractor operators. It occurs when excessive stress is
placed on joints and the same actions are performed repeatedly.
Vibration is the leading cause. Operating a tractor can result in
RSIs from riding on rough terrain and engine vibration causing
injuries to backs, arms, hands, shoulders, and spines (UC Davis
Western Ag Center, 2002).

CalAgrAbility has found low-cost, simple solutionsto
prevent RSIs from tractor use. For instance, installing a new seat
can protect the back. Independent suspension seaim be
installed in some tractors to help absorb shock and vibration
from rough, bumpy terrain. If this is not possible, the suspension
on the old tractor seat can be overhauled. Seat cushiongan
also be replaced to reduce jarring of the spine. (NASD Review:
04/2002).

There are several types of seat suspension systemschoose
from (Figure 2): pneumatic (air), hydraulic (oil), mechanical, or a
hybrid combination of the three. Ergonomic seathave
adjustable lumbar support, arm rests, and thigh support to
distribute weight evenly across the seat. There is also height and
suspension adjustments, and back support to reduce pressure to
the lower back. Ergonomic seats can be installed in older
tractors to keep farmers comfortable acre after acre. Farming
with spinal cord injuries can be made easier with equipment
modifications. CalAgrAbility can assist with evaluations and
consultations to determine the best seat for your needs to reduce
secondary injuries.

Article continued on page 2



Upcoming Events

November 7-10, 2005
National AgrAbility

Training Workshop
Wyndham Hotel

Burlington, VT
http://www.agrabilityproject.o
rg/events/workshop2005/

February 2006 (check site
for dates ) 12 Annual
AgSafe Conference
Embassy Suites Hotel &
Conference Center

on Monterey Bay

1441 Canyon Del Rey
Seaside, California
http://www.agsafe.org/confer
ence.htm

April 1-3, 2006, Unite For
Sight's 3rd Annual

International Health
Conference , "Empowering
Communities to Bridge Health
Divides" Yale University New
Haven, CT 06520
http://www.uniteforsight.org/200
6_annual_conference.php>http:
[Iwww.uniteforsight.org/2006 _a
nnual conference.php

Did You KnowE
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The Tractor Factor! continued

TWIST AND SHEOUCH!

Repeated twisting of the spine and back muscles can also
cause lower-torso injuries Many CalAgrAbility farmers
complain of lower-back pain that may be caused while
operating a tractor. It is common practice to turn and twist to
look behind while backing up or attaching implements (Figure
3). Lower torso twisting can cause severe injury and, for those
with back problems, can be very painful and cause secondary
injuries.

CalAgrAbility recommend using swivel seatand extended
mirrors to reduce repeated lower torso twisting. A swivel seat
pan can be added to turn or rotate the driver to look behind the
tractor. If swivel seat installation is not possible, operators
need to ensure the body is rotated properly. Seat cushions
should never restrict movement when sliding legs to turn tl
body Installing additional and extended mirrors inside and
outside of the cab can reduce upper torso turning. This
expands the visual range of the operator.

Whether you have a back injury or not, CalAgrAbility staff
recommended getting out of the tractor every two hours.
Stretch and move your legs to increase circulation.

The Ups & Downs of Mounting &
Dismounting

Getting off the ground when mounting a tractor can be a
challenge, one that CalAgrAbility can assist farmers and
workers in meeting. A common problem is the tractor
step system. Most factory tractor steps are 24” from the
ground and some small tractors do not have any steps
between the ground and the floorboards. For people with
arthritis or injuries that limit range of motion in legs or
hips, stairs and steps should be installed to reduce the
likelihood of falling. To ensure safe mounting and
dismounting install additional steps or repair existing
damaged ones.

Simple solutions recommended by AgrAbility include
fabricating steps or installing aftermarket step kits. Steps
should not be uncomfortably high off the ground, should
be easy to reach and reduce the need to jump or stretch.
CalAgrAbility can assist in finding the step system for you
if you choose add-on kits or to fabricate your own. The
American Society of Agricultural Engineers (ASAE)
offers standards to guide your choices. For instance,
ASAE recommends a height of 21.6 inches for the bottom
step. Any lower and steps may be damaged in the field.
The 21.6 inches may be too high for many tractor
operators. There are several options including hinged,
telescoping, hydraulic or pneumatic designs so the bottom
step is lifted during operation (Figures 4-6).
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Figure 2: Suspension Seat (Source:
Oklahoma AgrAbility)

Figure 3: Turn torso safely when attaching
or releasing implements (Source:
National AgrAbility, Madison,WI)

The Ups & Downs...(continued)

The recommended distance between
steps is 11.8 inches and they should
be at least 9.8 inches wide. ASAE
suggests depth of step plus toe space
be at least 5.9 inches. With any step
system it is important to install grab
bars or integrated handholds to
assist in mounting and dismounting.
Steps must be made of sturdy, non-
slip material that prevents buildup
of dirt and mud
(http://www.agrabilityproject.org).

Figure 4-6: Add-on Step Kits
(source: National AgrAbility, Madison)

Article continued on page 3
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ROPS Need A Lift?
Some California AgrAbility consumers use wheelchairs and other assistive technologies to
Resources enhance mobility. They face challenges when using tractors and could certainly use a lift. Lift

solutionscan be purchased commercially or built and designed by farmers or local fabricators.
There are four main types of lifts. The AgrAbility Project briefly highlights ideas for farmers to
consider (AgrAbility Tip Sheet #1):

AgrAbility Project 1. platform lifts for those who can stand but not climb, such as the Lectra lift (Fig. 7).
Database of Assistive L. . o . . .
Technology Products 2. chair lifts to transfer from a wheelchair to a chair lift, such as the Pilot Lift from Life
National AgrAbility Project, Essentials.

Madison, WI

3. portable or independent multipurpose lifts used with several pieces of equipment, such as

. . the Freedom Lift from Freedom Technologies (Figure 8).
http://www.agrabilityproject.or

g/search/index.cfm 4. homemade sling lifts for those who cannot transfer to a chair lift or whose tractor has a
narrow entryway.

Breaking New Ground
Resource Center
Purdue University
1146 Agricultural

For more information contact California AgrAbility and check the National AgrAbility site for
suggestions (http://www.agrabilityproject.org/assistivetech/tips/1_tractorlift.cfm).

Engineering Bldg

West Lafayette, IN 47907-
1146

317/494-5088 (V/TTY)
800/825-4264 (V/TTY)
317/496-1115 Fax

Figures 7 & 8:
Lectra lift and
Freedom

Technologies
(Source: National
AgrAbility Project)

Univ. of Colorado Health
Sciences Center Assistive
Technology Partners

http://www.uchsc.edu/atp/libra

ry/fastfacts/hand_controls.htm Let Your Fingers do the WalkingEHand Controls
For persons with limited lower and upper body functioning, CalAgrAbility recommends use of
Hand controls hand controls for brakes, clutch, and differential locks (Figures 9-10). Even when using hand
controls, the farmer should be cautious about RSI’s from vibration to hands and wrists. Always
Tip Sheet on Hand Controls wear gloves padded with visco-elastic or other vibration-absorbing materials. Wrap controls in a
Visit the AgrAbility Project visco-elastic material for added protection (http://www.agrabilityproject.org/). CalAgrAbility can
Website at: assist with modification assessment of your tractor.

http://www.agrabilityproject.or
g/assistivetech/tips/handcontro
L.cfm#4

TRACTOR SEATING
TIP SHEET

http://www.agrabilityproject.or
g/assistivetech/tips/tractorseat.
cfm

TRACTOR LIFTS TIP SHEET

http://www.agrabilityproject.or
g/newsletter/summer 2001/1.c

fm

Figure 9: Fingertip braking control Figure 10: Mechanical Advantage & Umbilical
(Source: National AgrAbility Project) Control Box and Toggle Switch (Source: National
AgrAbility Project)

Article continued on page 4




Rollover Protection
Systems

Figure 11: Tractor with
Retrofitted ROPS

(Source: Dennis J. Murphy,
Penn State University)

Note:

Tractor manufacturers
recommend that seatbelts
not be worn in tractors
without ROPS (Deere,
1994).

We’re on the Web!

http://calagrabilitv.ucdavis.edu/
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Shop For ROPS!

Tractor rollover fatalities are preventable by using a Rollover
Protection System (ROPS)ong with seatbelts. ROPS are sturdy
metal frames attached to tractors or built into cabs to protect
operators from being crushed during a rollover (Figure 11).
Seatbelts are used with ROPS to keep the operator in the protective
zone.

OSHA (1976) mandates installation of ROPS and all
manufacturers are required to have ROPS on their tractors.
OSHA issued regulations for using ROPS:

"Agricultural tractors manufactured after October 25, 1976,
shall meet the following requirements:

1. A roll-over protective structure (ROPS) shall be provided by
the employer for each tractor operated by an employee.
2. Where ROPS are required by this section, the employers
shall:
1.) Provide each tractor with a seat belt that meets the
requirements of SAE standard J4C;
2.) Ensure that each employee uses the seat belt and
tightens the belt sufficiently to confine the employee."
(There are exceptions. Go to
http://www.cdc.gov/nasd/docs/d000801d000900/d000892/d000892.html

Retrofit ROPS

CalAgrAbility recommends retrofitting older tractors with a
ROPS. Manufacturers sell low cost ROPS kits for tractors
manufactured between 1960 and 1985. The cost can be $600 or less.
Have qualified agricultural equipment dealers install retrofit ROPS
and seat belts. For more information on ROPS for your tractor
contact CalAgrAbility for a copy of A Guide to Agricultural Tractor
Rollover Protective Structurest no cost.

About CalAgrAbility E

Be Tractor-Wise

A Install Roll Over
Protective Structures
(ROPS and seatbelts

A Attach Slow Moving
Vehicleemblems on
tractors and implements

AMaintain a "no seat, N0
rider" policy

A Allow No childrenon or
near tractor

A Remove keyset brakes,
and lock the transmission

A Lower implements
before leaving the tractor.

A Wear seat belts/hen
operating a tractor equipped
with ROPS

A Use extreme care when
operating tractors on or
near sloped terrain

A take frequent breaks

A Enroll in tractor safety
training

A Offer laborers training
in their own language

A Install safe steps and
grab barsfor mounting and
dismounting

(http://www.cdc.gov/nasd/d
0cs/d000901-
d001000/d000918/d000918.
html)

The California AgrAbility Project’s primary goal is to help farmers, agricultural workers,
ranchers and their families to continue working in agriculture regardless of physical limitations,
impairments and disabilities. Staff will help conduct on-site assessments and identify appropriate
assistive technologies to make the job safer and easier. This is supported by the CSREES USDA

under special project number 2003-41490-01584.

1-800-477-6129




