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Guick Facts

Tractor turnover, overturn or roll-over is

the major cause of tractor- related
, deaths. ,

Most overturn deaths couldhave been pre-
vented with seat belts and roll- -over
protective structures (ROPS). o

The Occupational Safety and Health Ad-

' ministration (OSHA) has issued regu-
latmns_for ROPS utilization. . '

All agricultural tractor operators shall be
informed of the operating practices
issued by OSHA and effective June 1,
1975 '

* Tractor turnover is by far the major cause of
tractor-related deaths. In a Johns HOpkms Uni-
versity study of tractor-related deaths between
1975 and 1981, 45 percent of 1,163 of the 2 566 total
deaths were caused by roll-over accidents. Sim-
ilarly, a five-year study of Colorado agrlculture—
related deaths (1978-1982) revealed more than 50
percent of the tractor related dea,ths were due to
roll-over.

Most of these deaths could have been pre-
vented if the tractor had been equipped with a
roll-over protective structure (ROPS) at a cost of
$500-600. A ROPS is a cab or frame that protects
operators and minimizesthe possibility of serious
injury in an accidental upset.

Of the 175 tractor turnover accidents reported
in Nebraska from January 1966 to January 1972,
78 were fatalities, 93, injuries and four, non-
injuries. Eight of the 175 tractors were equipped
with ROPS and resulted in four non-injury and
four injury cases.

ROPS Regulations

The Occupational Safety and Health Admin-
istration (OSHA) hasissued regulations for ROPS
utilization.

Tractor overturn
protectmn and
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“Agricultural tractors manufactured after
October 25, 1578, shall meetthe following require-
ments: ‘ ‘
i.-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 sectlon the
employers shall:
a. Provide each tractor with a seat belt tha,t
meets the reqmrements of SAE standard
CJ4C;

b Ensure that ea,ch employee uses the seat
belt and tightens the belt" sufflmenﬁy to
confme the employee

Exempted Uses

¢ ‘Low profile’ tractors while they are used in
orchards vineyards orhop yards where the verti-
cal clearance requirements would substantially
interfere with normal operations and while their
use is incidental to the work performed therein.

‘Low profile’ tractors while used inside a
fa,rm bulldmg or greenhouse inwhich the vertical
clearance is sufficient to allow a ROPS equipped
tractor to operate, and while their use is inciden-
tal to the work performed therein.

s Tractors while used with mounted equip-
ment which is incompatible with ROPS (e.g.,
cornpickers, cotton strippers, vegetable pickers
and fruit harvesters) :

Deflmtlons

‘Agricultural tractor’ means a two- or four-
wheel drive vehicle, orirack vehicle of more than
20 engine horsepower, designed to furnish the
power to pull, carry, ‘propel or drive implements
thatare designed for agriculture. All self-propelled
implements are excluded.

‘Low profile tractor’ means a wheeled tractor
possessing the following characteristics:

1Paul D. Ayers, CSU extension agricultural engi-
neer (7/85)
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The fro 'kwheel spaemg is equal to the rear

aing

—~The elearanee from the bottom of the tractor
chassis to the ground does not exceed 18 inches.

—The highest point of the hood does not
exceed 80 inches.

—The tractor is designed so that the eporater
straddles the transmasswn when se&’ged

Remeuntmg

Where ROPS areremovedfor any reason, they
shall be remounted so as toaneet the performance
reqmrements spemﬁeeﬂ in zhe sta,ndard e

Lahelmg

Each ROPS shall have a la,bel permanently
affixed to the structure, stating: manufacturer’s
or fabricator’s name and address; ROPS model
number (if any); tractor makes, models or series
numbers that the siructure is designed to fit; and
whether or not the ROPS model was tested in
accordance with the requiremeénts of the standard.

Operating | Instructmns

Effectlve June 1 19’75 every employee Who

onment Such mformatmn shall )
time. of initial assignment and; at leas
thereafter. o

» Securely fasten sea,t belt 1f the tra.ctor ha.s a
ROPS.

» Where poss1b1e avmd operatmg the tra,ctor
near ditches, embankments and holes.

¢ Reduce speed when turning, crossing slopes
and on rough, slick or muddy surfaces.

» Stay off slopes too steep for safe operation.

* Watch where you are going, especlally at
row ends, on roads and around trees.

¢ Do not permit others to ride.

e Hitch only to the drawbar and hitch pomts
recommended by tractor manufacturers.

» Operate the tractor smoothly—no jerky turns
starts or stops.

« When tractoris stopped, set brakes securely
and use park lock if available.

Background

At the 1984 Sessmn, the Na,tiona,llnsumte for
Fa,rm Sa,fety NIFS) and the Agnc tural
% ’ S , b

Agricuitura.l Engmeers {ASAE) requestmg ROPS
be standard equipment on agricultural tractors..

ROPS were designed in the early 1960s with
the intended features of:

—Limiting most upseis 1080 degrees.

—Protecting the operator in upsets beyond %
degrees,

in 1966, ROPS became available on John Deere
farm tractors. The ASAE published their first
standards for ROPS design and utilization in 1967.
The 1984 ASAE Standard: ASAE 5383.1 “Roll-
Over Preteetl ve Structures (ROPS} for Wheeled

ned enly for Weather protec-
‘ tractor ma,nufacturers are

dea,lers can ins ell a ROPS en older model trac—
tors. Numerous roll-over injuries have been re-
ported with the use of small garden tractors with-
out ROPS. OSHA does not require the use of ROPS
with these small tractors, but installation can be
very bensficial to the operator.

Goals and Preventions

Tractor overturns can be prevented Tractor

i

c es or overturn a.cmdents Operator en-
an reduce stresses by filtering air a,nd

factors that determine tractor turnover potentw.l
Mathematical computer models, designed to sim-
ulate tractor turnovers and ver1f1ed by full-scale
tests, have been useful for de51gn1ng more stable
tractors (Denny, 1974) A system for determmmg
tractor turnover potential utilizing the simula-
tion model and sensored field and tractor operat-
ing conditions—is being developed (Murphy, 1982).
The ultimate goal is an audible warning system
that informs the operator of high turnover po-
tent1a1



