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Introduction

Agricultural machinery is involved in all major aspects of
crop production and handling and many aspects of 1livestock
production. For crops, there are tillage tools, planting tools,
pesticide, herbicide, and fertilizer application equipment,
harvesting equipment and haying tools, and grain handling
equipment. For livestock, there are feed handling equipment,
animal handling equipment, and manure handling equipment. And
there are numerous miscellaneous or general purpose machines such
as ladders, skip loaders, fork lifts, and irrigation equipment.
All of these machines, which greatly increase the labor
productivity of farmers and ranchers, can present significant
hazards to the people using them.

Perhaps because of its extensive involvement in the everyday
chores and major, seasonal activities of farming, agricultural
machinery has been identified often as the most common agency
involved in farm work injuries. Studies of fatal and nonfatal
injuries by the Pennsylvania Department of Public Instruction
(1957), Gadalla {(1962), Jensen (1972), Novack (1971), and Paterson,
Novack, and Bertrand (1972) all identify machinery as the most
frequent agency of accident. Several studies of fatal injuries
have also ranked machinery, together with tractors, as the leading
agencies of injuries (Fritsch, 1976; Fritsch & Zimmer, 1980; Wardle
& Hull, 1975; Baker & Stuckey, 1973; and Kansas State Department
of Health and Environment, Bureau of Registration and Health
Statistics, 1978). Data from the 35 state farm surveys indicated
that agricultural machinery was the leading agency of accident
accounting for 17.6 per cent of the injuries, followed by animals
with 16.9 per cent.

The analysis of agricultural machinery-related farm work
injuries reported here was suggested by the frequent involvement
of machines in farm work injuries and by their widespread use in

farm and ranch work. The objectives of the analysis were to



identify the role of agricultural machines in injuries and to
identify possible interventions that, if implemented, could reduce
the frequency and severity of such injuries.

Two related analyses of the farm survey data were performed
in conjunction with the work reported here. One was a general
analysis of all occupational injuries including a comprehensive
literature review and suggestions for interventions (Hoskin,
Miller, Hanford, & Landes, 1988a). The other was an in-depth
analysis of the survey data on tractor-related work injuries
similar to this report on machinery-related cases (Hoskin, Miller,

Hanford, & Landes, 1988b).



Literature Review

Most comprehensive studies of farm accidents mention the role
of farm machinery as an important agency of accident. The studies
reviewed in this section include only those which have more detail
on agricultural machinery accidents than merely a listing of the
most common agencies of farm accidents. For a more complete review
of general farm studies the reader may refer to Hoskin, Miller,
Hanford, and Landes (1988a).

Many studies reviewed in this section exclude tractors as a
type of agricultural machine. Other studies include tractors when
estimating aggregate deaths or injuries due to agricultural
machines, or treat them as one of many agricultural machine types
with estimates for each. The studies in this section do not
include any dealing with tractors exclusively, since these were
reviewed in a separate study (Hoskin, Miller, Hanford, & Landes,
1988b) . The separate tractor study also included injuries
associated with power takeoff (PTO) drive shafts since these are
usually classified with tractor-related injuries rather than
machinery-related.

Most of the studies reviewed in this section represent results
of original data-gathering efforts. Alsc reviewed are articles
which present useful descriptions of the agricultural machinery
problem or propose countermeasures without reporting statistical
data. The studies are grouped as follows: machinery fatality
studies, those dealing with nonfatal injury as well as fatalities,
those concerned with specific agricultural machines, and

nonstatistical reviews of machinery safety and accident prevention.

Studies of Machinery-Related Fatalities
Studies on a national scale of fatalities involving

agricultural machines are very limited in number. The National
Center for Health Statistics publishes tabulations of all
accidental deaths in the U.S. by type of accident and location of



accident, with farm as one of the location values. (Farm excludes
farm home and home environs). Fritsch and Zimmer (1980) analyzed
these data for the 1970 through 1976 period and found 377 machinery
accidents (including tractors) on farm locations for the latest
year, 1976. This was the most common agency of nontransport
fatalities for farm locations. Age groups less than 35 years had
fewer than expected machinery fatalities based on the distribution
of all farm fatalities by age. Age groups of 35 years and over had
greater than expected. Those 55 years and over accounted for
almost half of the farm machinery fatalities.

Farm machinery fatalities (including tractors) based on
National Center for Health Statistics data are also published by
the National Safety Council (1987). The latest published figures
show that of 989 nontransport fatalities on farms in 1984, 469 were
machinery-related. This was the most common agency for all
accidental fatalities. Unpublished data (National Center for
Health Statistics, 1987) show 477 machinery-related nontransport
fatalities on farms for 1985. It should be noted that these
figures include deaths from all types of machinery--tractors,
agricultural machinery and other nonagricultural machinery such as
bulldozers, cranes, and power saws. Tabulations are understated
because not all death certificates indicate place of accident.

The National Center for Health Statistics also tabulates a
figure specifically for agricultural machinery deaths. This
includes tractors but excludes transport deaths and other
nonagricultural machinery deaths. It is not available by location,
but rather includes farm and nonfarm locations. For 1985 (the
latest year available), 693 such agricultural machinery deaths were
tabulated.

Although these death figures in the U.S. are not distributed
by type of machine, information from Canada has shown that only
about 22 per cent of such deaths involve machines other than
tractors (Donaldson, 1968). Of 598 farm machinery deaths tabulated
from 1952 to 1966, 466 involved tractors. Combines and balers were



the next most common specified machines, with 17 deaths each. For
nontractor fatalities, skull fracture was the most common nature
of injury followed by crushed chest.

Fatality information is much more likely to be collected at
the state level than nationally. State studies are based on deaths
identified by farm safety personnel using death certificates or
reports from police authorities, newspaper accounts, medical
examiners, wvital statistics authorities, witnesses or family
members. Figures may be understated due to the possibility of
machinery-related fatalities which are not identified and reported
using these methods.

Of 241 farm fatalities in Wisconsin from 1965 through 1967,
41 nontractor machinery-related deaths were identified (Wisconsin
Department of Health and Social Services, 1970). This was the
second leading agency of fatalities after tractors. Corn pickers
were the most common specified type of machine followed by wagons,
balers, manure spreaders, hay mowers, and forage choppers. Almost
half of the machinery fatalities occurred to those aged 45 years
or older.

Fatalities in Iowa from 1947 to 1971 were analyzed by Wardle
and Hull (1975). Of 457 nontractor machinery-related fatalities
on farms during those years, the most common machine was wagon or
trailer, associated with about one fourth of the cases. Next
highest were elevator or auger (11 per cent), corn picker (8 per
cent), electrical equipment (8 per cent), baler (6 per cent),
grinder or mixer (5 per cent), tractor lcader or blade (4 per
cent), combine (4 per cent) and forage harvester (3 per cent).
Almost 90 per cent of the machinery fatalities occurred on the
farm; the remainder occurred on roads, highways or other locations.
In about 20 per cent of the cases, the victim was less than 10
years of age. The researchers estimated that while the number of
corn pickers in use in Towa has dropped about 12 per cent from 1947
to 1971, the number of combines has almost tripled and the number
of pickup balers has almost quadrupled.



Researchers in Kansas reported that of 211 fatalities in
agricultural accidents during the 5-year period from 1976 through
1980, 11 involved combines (Jepsen, 1981). Over half the accidents
occurred in the header area, with most victims being crushed when
the header fell on them. Researchers in Nebraska identified 7
fatalities involved with haying during the period 1975 through
1978, with 4 fatalities resulting from victims caught up in balers,
and 3 resulting from tractors moving large round bales (Schnieder,
1983). The author identified only 4 fatalities from corn pickers
for the ten years 1973 through 1982.

Of 253 farm fatalities in Pennsylvania from 1980 through 1984,
34 were machinery-related (Murphy, 1985). This was the second
leading agency of accident after tractors. The most common
operations for machinery fatalities were forage harvesting, manure
handling, grain combining and hay baling. Only about 8 per cent
of the fatalities occurred to those 65 years of age and older.

Studies of Fatal and Nonfatal Machinery-Related Accidents
Nonfatal injury information about machinery-related accidents

is more difficult to gather than information about deaths. It
usually involves collecting information from medical treatment
facilities, workers' compensation authorities (for hired labor),
or surveying farmers themselves. The data collection effort can
be national in scope, or localized to one state or even one
treatment facility.

Rivara (1985) used information collected from a sample of
hospital emergency rooms in the U.S. by the Consumer Product Safety
Commission to study farm injuries nationwide to children and
adolescents. For farm equipment-related injuries to persons aged
0 to 19 years, the most common machinery involved was tractors (26
per cent of the total), followed by wagons (14 per cent), combines
(11 per cent), tillage equipment (8 per cent), forklifts (7 per
cent), silo unloaders (4 per cent), elevators (4 per cent) and tow

chains (4 per cent). By severity of injury, the author found that
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silo unloaders produced especially severe 1injuries, with
hospitalization or death occurring in about 12 per cent of silo
unloader cases conmpared to 2 per cent for all equipment types
combined.

Using information from 3 hospitals in Saskatoon, Saskatchewan,
Simpson (1984) identified 42 farm machinery-related hospitalized
injuries in 1980. The most common machine type was tractor and PTO
(43 per cent of the total), followed by auger (17 per cent),
combine (9 per cent), and baler (7 per cent). The most common
injury types were fractures and crushing injuries. Of the
nontractor cases, only 1 resulted in amputation.

Cogbill and Busch (1985) collected information on 375 patients
at one hospital in Wisconsin who were admitted for treatment of
agricultural injuries. After tractor- and animal-related injuries
the most common types were auger (9 per cent of the total), corn
picker (6 per cent), and other farm machinery (13 per cent). For
corn picker accidents, the most common scenario involved an attempt
to unjam the rolls of the machine by removing stalks without first
turning off the machine. About 58 per cent of the corn picker
accident patients were left with serious permanent disabilities,
the highest proportion of any agency of accident.

Workers' compensation information from California in 1976
showed that of 14,709 injury and illness claims by agricultural
workers, 1,140 (8 per cent) involved machines other than tractors
(California Department of Industrial Relations, 1978). Machines
were the fifth leading agency of accident after working surfaces,
vehicles (including tractors), hand tools, and containers. By
specific machine type, those involved most often in injuries were
harvesters (including combines, pickers, and viners), mowers, plows
(including harrow and tillage equipment), presses, spray rigs, and
grinders. Of 6 fatalities reported, 3 involved hay stackers or
loaders, 2 with combines, and 1 with a front-end loader.

The most common accident types for machinery injuries in the

data base were struck by or against an object and caught in or
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between an object, each accounting for about 35 per cent of the
total. Strains or overexertions represented about 17 per cent of
the cases.

The remainder of the studies dealing with nonfatal farm
machinery injuries report the analysis of data gathered from
surveys of farmers. A sample of Michigan farmers was surveyed
during a one-year period in 1969 and 1970, and information was
gathered on 280 work and nonwork injuries (Hofmeister & Pfister,
1968; Pfister & Hofmeister, 1969). Of the 144 farm work injuries,
40 (28 per cent) involved farm machinery other than tractors. Farm
machinery was the agency most often involved in farm work injuries.
Specific machine types most often named as agencies of injury were
wagons (9 cases), balers (5 cases), combines and elevators (each
with 4 cases), and corn pickers (3 cases).

Information from 4 surveys of Ohio farmers between 1957 and
1972 was reported by Stuckey and Pugh (1973). Farm machinery
(excluding tractors) represented about 16 per cent of the cases
for the first survey in 1957, but dropped to between 9 and 11 per
cent for the later three surveys. For all four surveys of work
and nonwork injuries, farm machinery was one of the four leading
agencies of accident along with motor vehicles, tools and animals.
For the latest survey reported (1972), farm machinery was the
second leading agency after motor vehicles. Specific machines most
often cited were wagons, corn pickers, elevators, and balers.

Schafer and Kotrlik (1986) surveyed farm operators in one
parish in Louisiana about various practices including farm
machinery usage. Although all farmers reported using tractors,
the other major equipment most commonly used was hay equipment
(used by about 57 per cent of farmers surveyed), planter or drill
{44 per cent), wagons (38 per cent}, combine or picker (27 per
cent), and feed equipment (10 per cent). About 79 per cent of the
farmers reported that all or most of their combines and other
equipment had seat belts, and about 35 per cent said their combines
were equipped with fire extinguishers. About 90 per cent reported
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that they always or wusually turned off their combine while
refueling, although almost 60 per cent said they occasionally rode
combines with more than one rider.

A special class of surveys are those which collect information
on hours of exposure to the farm machine as well as injuries
involving it. Using this information, accident rates based on
hours of exposure for specific farm machines can be compared with
each other, with rates for tractors, or with rates for farm or
industrial work in general. Gadalla (1962) surveyed farmers in
Missouri during 1959 and 1960, who were asked to keep a log of
several items including the number of hours major items of farm
machinery were in use. The study found that corn pickers had the
highest accident rate, 208.4 accidents per million work hours,
followed by combines (185.2), hay balers (106.5), and harvesters
(82.7). All these rates were significantly higher than the rate
for tractors (47.6). Seasonal variation in injuries was observed
which closely matched patterns of use.

Farm machinery usage of Michigan and Ohio farmers was studied
in a 1971 survey (Doss & Pfister, 1972, 1974). Over 95 million
hours of farm machinery use (excluding tractors) for the two states
was projected from survey data. Of the major types of agricultural
machines, wagons were the most commonly used, with about 15 per
cent of the total farm machinery hours. Corn pickers, balers, and
combines each had about 5 per cent of the total.

Rates of accidents per million hours of exposure were much
higher for farm machinery than for farm work in general. Farm
machinery accident rates for all machines combined were calculated
as 40.9 per million work hours in Michigan and 40.1 per million
work hours in Ohio, both about twice the rate for all farm work
established by an earlier Michigan survey (Hofmeister & Pfister,
1968). In contrast, rates for tractors were much lower than the
overall rate for farm work. By specific machine type, rates in
Michigan were as follows: elevators (573.6), combines (112.0),
balers (106.4), wagons (71.9), and corn pickers (48.6). In Ohio,
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the following rates were calculated: elevators (981.5), combines
(90.1), corn pickers (62.3), and wagons (51.0). In both states,
elevators had by far the highest rates, followed by combines.
There was insufficient data to calculate a rate for balers in Ohio.

Nonfatal farm machinery injury information on a multi-state
scale was summarized in reports of the National Safety Council farm
accident survey data pooled from participating state surveys.
General descriptive data on farm machinery accidents, and detailed
analysis of wagon, elevator, and combine accidents were reported
in the 8-state and 10-state summaries (Hanford & Conrath, 1972;
Conrath & Hanford, 1973). Researchers in the 10-state summary
found that farm machinery (excluding tractors) was the leading
agency of accident, involved in about 15 per cent of the cases.
Wagons were the machine type most often involved followed by
elevators or augers, and combines.

For wagon injuries, about 44 per cent resulted from falls and
about 20 per cent resulted from being caught in or between objects.
Fractures resulted in about 25 per cent of the wagon-related cases.
For elevator or auger injuries, the most common accident types were
caught in or between objects (47 per cent), and struck by or
against object (20 per cent). Cuts and bruises were the most
common injury type for elevators or augers, followed by
amputations. Fingers were involved in over 40 per cent of the
cases. Cuts, bruises, and amputations were alsc the most common
injury types for combine-related accidents.

Information from the detailed farm machinery bi-level reports
in the national pool of standardized farm surveys was summarized
in two reports (Hanford, Burke, Fletcher, Recht, Hoskin, & Miller,
1979; Hanford, Burke, Fletcher, Hoskin, & Miller, 1982). The
latter report summarized data from 31 states, of which 29 provided
detailed bi-level reports on agricultural machinery injuries. It
was reported that farm machinery (excluding tractors) was the
second leading agency of farm injuries after animals, and accounted

for about 16 per cent of the cases on file. Of the farm machinery
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cases, harvesting equipment and haying tools together accounted for
about 39 per cent of the injuries, and grain, feed, and fruit
handling equipment represented about 16 per cent of the total. For
harvesting equipment, the most common specific machines associated
with injury were combines with grain head, combines with corn head,
and corn pickers. For haying tools, the predominant types were
balers, forage harvesters, and mowers. Auger elevators and chain
elevators were the most common grain, feed and fruit handling
machines associated with injuries.

Field work was involved in 39 per cent of the farm machinery
injuries while machinery maintenance accounted for 30 per cent.
Prior to the accident, the victim was operating the machine in 20
per cent of the cases, repairing or installing (17 per cent),
adjusting (15 per cent), cleaning or lubricating (11 per cent) and
hitching up (5 per cent). The most common contributing factors
were reaching over, under, or into machine (18 per cent), loss of
balance (13 per cent), and unsafe position or posture (12 per
cent). Extra riders were a factor in less than one per cent of the
cases. Approximately one half of the farm machinery involved in

accldents was less than 5 years old.

Specific Farm Machinery Types
A study of over 4,000 persons injured in corn harvest

accidents in Iowa over a l6-year period from 1947 through 1962
showed that over two thirds of the injuries involved corn pickers
(Wardle, 1963). The researchers found that corn harvest injuries
were especially severe, with amputations being the most common
type, accounting for about 47 per cent of the cases. Most often
involved were fingers, hands, and arms.

By type of corn picker, mounted pickers accounted for about
two thirds of the cases, and pull-type pickers about 30 per cent.
Accident rates of corn picker injuries per 1,000 pickers in use
decreased over 75 per cent during the 15-year period 1948 to 1962,
from 4.73 to 0.94. Despite the common belief that snapping rolls
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were the most hazardous part of the machine, the researchers found
that husking rolls and stalk ejector rolls were both associated
with more injuries. Belts, pulleys, gears, and chains were also
found to be involved in an increasing number of accidents.

Regarding contributing factors, unsafe methods by the operator
were cited in about two thirds of the injuries, and operator haste
in about one third. Fatigue was noted as a factor in only about
5 per cent of the cases.

Nachlas and Schlenker (1981) described medical treatment of
three corn picker accident patients with crushed or amputated
fingers, hands, and arms, and noted a decline in corn picker
accidents in Illinois from 300 per year in the 1950s to less than
20 per year in the late 1960s. The researchers attributed this
decline to three factors--changes in the corn plant itself to a
smaller, more easily harvested plant; safety education programs;
and increased use of the corn combine, a more powerful machine with
less susceptibility to clogs.

A study of 51 patients injured by corn pickers and treated at
Mayo Clinic found that only 40 per cent received medical treatment
within 1 hour of injury, with amount of time caught in the machine
averaging 27 minutes (Campbell, Bryan, Cooney, & Ilstrup, 1979).
About 65 per cent of farmers required help extricating themselves
from the machines.

Virtually all the patients injured parts of hands or arms when
attempting to clear stalks from a clogged machine. Fractures
occurred in 60 per cent of the cases, and amputation at time of
injury occurred in 36 per cent. Length of hospitalization averaged
19 days, and average length of disability was 135 days. Almost 90
per cent of the patients experienced some permanent impairment of
hand function.

Carelessness of the operator was cited as a cause of the
accident by 58 per cent of patients. In only one case did a
patient cite inexperience as a contributing factor. Corn pickers
in this study averaged 10 years in age.
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Injuries invelving hay balers have been the subject of several
studies. Hardin (1967) discussed medical treatment of two patients
injured by standard square bale machines. Both patients had arms
caught in the intake mechanism and required forequarter amputation.
Gainor (1983) discussed medical treatment of three patients injured
by the newer technology round baling machines. All three patients
had arms caught in the intake rollers or bale-forming belts. Two
patients were adjusting the twine-feeding apparatus and the third
was inspecting the machine. All three patients suffered a
combination of crushing and burn injuries with amputations either
at the time of accident or eventually as part of treatment.

Baker, Fletcher, and Zeglen (1977) discussed the history of
new round baling technology and its safety implications.
Information on 14 accidents involving round bales or balers was
collected and separated into machinery-related (5 cases) and bale
handling (9 cases). Bale handling cases were of three types--bales
rolling down hills causing property damage, raising bale too high
on front-end loader with bale rolling upon operator, and overturn
of tractor while transporting bale. Machinery-related cases most
often involved an attempt to clear a plugged machine. All
machinery-related injuries were serious, involving death or
amputation of one or both arms.

McCarthy, Robinson, and Brand (1985) attempted to quantify
the safety impact of round bale technology by calculating and
comparing injury rates for three hay baling technologies. Numbers
of fatalities for the various types were collected using
information from the Consumer Product Safety Commission, cross-
checked with other sources. Numbers of injuries were estimated
using the Consumer Product Safety Commission's survey of hospital
emergency rooms. Rates were based on the amount of hay baled for
each technology, estimated by two methods.

The researchers found that the proportion of hay baled by
large round bale technology increased over the survey period (1976
to 1980) so that by the end of the period usage of large round and
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square bale technologies were approximately equal. ©Only a small
portion was baled using stacker-type balers, the third technology
investigated. Rates demonstrated a marked safety advantage of
large round balers over other technologies.

Elevator and auger accidents were the subject of a study which
collected information on 100 fatality and injury cases involving
such equipment from 9 states (McFarland & Fletcher, 1969; Fletcher,
1969, 1982). Injuries were dquite severe, with fatalities in 18
cases and amputations in an additional 26 cases. By age, two
thirds of the victims were between 30 and 70 years, and 20 per cent
were less than 20 years of age. Augers were involved in 15 cases,

Lacerations, amputations and fractures accounted for 75 per
cent of the injuries, with the most commenly injured parts of body
being fingers (30 per cent), legs (16 per cent), and hands and feet
(10 per cent each). The most common activities at time of accident
were picking up spilled ear corn, unloading corn from wagon into
elevator hopper, and trying to start auger or elevator.

The authors also formulated operating procedures and equipment
changes or additions which would have prevented a significant
portion of the elevator and auger injuries encountered. Among the
operating procedures were keeping clear of PTO shafts, adjusting
belt tensions, keeping children away from the work area, and not
using hands to unplug machines. Among the equipment meodifications
were provision of fully shielded or guarded PTO shaft, tumbling
rod, V-belt, pulley, driver chain and auger intake.

Grain auger injuries involving 24 patients treated at one
medical facility were the subject of researchers in TIllinocis
(Beatty, Zook, Russell, & Kinkead, 1982). All the injuries
involved soft-tissue crushing and compound fractures, with 19
injuries to the upper extremities and 5 to lower extremities. Many
of the injuries were at multiple levels because of the spiral
arrangement of auger blades. Many amputated fingers, hands, and

arms were successfully reattached.
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Thirteen of the 24 patients were involved in a reaching
activity when the accident occurred. About 50 per cent admitted
that protective devices had been removed or altered, although the
true incidence of removal or tampering may be as high as 95 per
cent based on observations by the authors. Almost 50 per cent of
the patients suffered significant permanent disability. It was
estimated that use of grain augers has tripled since large combines
began to be used to harvest corn instead of corn pickers. While
this has reduced corn picker injuries, the authors noted a marked
increase in grain auger injuries.

Grain auger injuries were also studied by researchers in
Canada (Small & Dennis, 1975). Of 198 such injuries requiring
hospitalization over a 2 1/2 year period in Saskatchewan, about 6
per cent involved children under 10 years of age. Teens and those
aged 40 to 59 years were most commonly injured. For all persons
injured, fractures and lacerations each accounted for more than 30
per cent of the total and 22 per cent were amputations. About 20
per cent involved the lower extremity; the remainder were primarily
upper extremity or head injuries.

Accidents involving the intake mechanism of the auger
accounted for the greatest number of cases, about 40 per cent of
the total. The next most common portions of the machine associated
with injury were the V-belt (16 per cent), winch (10 per cent), and
drive shaft (9 per cent). The intake accidents resulted from such
actions as the operator tripping, sliding into the intake without
realizing it, or stepping into an intake covered with grain. The
authors determined that virtually all these injuries would have
been avoided had a suitable guard been present.

Moving grain from a bin was the most common task at time of
injury and accounted for more than twice as many injuries as moving
grain to the bin. Time of hospitalization for all injuries
averaged 7 days, and average time to resumption of normal work
activities was 53 days.
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Because of the physical dimensions of elevators and augers,
the problem of electrocution due to contact with overhead power
lines has been studied by researchers. Fletcher (1974) found that
of 66 electrocution cases identified as involving farm equipment,
elevators and augers were by far the leading type representing
about 45 per cent of the cases. Youths less than 20 years of age
were victims in over 60 percent of the farm electrocutions
identified by the study.

Machinery Safety and Accident Prevention

Many publications have discussed accident countermeasures
aimed at making agricultural machines safer by design, urging users
to follow safer practices, or adjusting environmental conditions
to maximize safety. Hanford (1985) stressed that farm machinery
accidents can be avoided through the use of properly installed
shields and guards. Operators should replace these when they are
damaged or removed for maintenance. When purchasing used
equipment, any missing shields should also be replaced.

The author also felt that training of operators should be
emphasized since young and inexperienced workers are especially
vulnerable to machinery accidents. Persocnal protective equipment
such as hard hats, gloves, safety glasses, ear plugs, safety shoes,
and respirators when appropriate should be used by all operators.

The practice of always shutting off power before adjusting,
lubricating, unclogging, clearing, refueling, or servicing a
machine has been stressed by other authors (Canada Safety Council,
undated; Manitoba Workplace Safety and Health Division, undated).
After turning off power, the authors stated the importance of
waiting until all moving parts (flywheels, belts, etc.) have
stopped before working around the machine. Any hydraulically
raised parts should be blocked before working on or under them.
When the machine is running, the authors stressed keeping persons
and tools clear of moving parts, wearing close fitting clothing not

likely to be snagged, never stepping over belts or PTOs, watching
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for slippery conditions around moving parts, and never pulling hay,
corn, or other material from intake mechanisms.

Other articles ("Safe hay harvest," 1967) have suggested that
equipment be run only as intended and stated in the owner's manual.
Machinery should be kept in good repair, with replacement of belts
and cables when appropriate. Children should be kept away from
machinery and extra riders should be forbidden on all types of
machines. Watching field conditions for bumps and holes, adjusting
speed to conditions, availability of fire extinguishers, and use
of slow-moving vehicle emblems when on roads were also suggested.

Several authors have discussed the importance of correct
extrication procedures and medical treatment at the scene of the
accident. Murphy, Grottenthaler, Lindstrom, and Rapp (1980)
suggested that basic life support, if necessary, and first aid for
serious bleeding are immediate concerns to a rescuer. When these
are accomplished, help should be summoned with specific directions
to the scene. Victims should be moved only when there is a
probability of fire or other 1life-threatening hazard, since
movement may aggravate bleeding or injury. The author suggested
that at least one person on every farm should be trained in cardio-
pulmonary resuscitation techniques.

Due to the variation in types of injuries from one farm
machine to another, extrication procedures may also vary (National
Safety Council Farm Department, 1981). For balers, in addition to
open wounds caused by getting caught up in the baler mechanism,
there are also burns associated with moving belts. Suffocation and
fires may also be problems with this machine. For combines,
falling headers present a major problem along with reaching or
falling into the combine. Many injuries occur when farmers run
fingers or hands through the belts. For augers and elevators,
injuries are associated with electrocution from contact with power
lines, toppling due to wind or uneven ground, or being caught in
the power drive or flighting. For this machine, stoppage of
bleeding and shock are important first aid considerations.
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Method

The survey design, data collection, and data processing
involved in the management and execution of the farm surveys was
described in detail in the procedures manual (National Safety
Council, 1979) and in Hoskin, Miller, Hanford, and Landes (1988a).
Important details concerning the machinery bi-level and related

issues are reviewed here.

The Survey

All data were collected by trained, volunteer interviewers in
face-to-face interviews with randomly selected farm or ranch
families in 35 state surveys.

The General Accident and Illness Report (F2) form (Figure 1)
was used to collect basic data about each person injured in an
accident and the circumstances surrounding the event. It was also
used to indicate which bi-level forms were to be used to obtain
additional detailed information on certain kinds of injury cases.

The Medical and Cost Information (F3) bi-level (Figqure 2) was
used to acquire data on the health status of the injured person
before and after the accident and on the costs related to the
episode. An F3 form was completed for 55 per cent of the work
injuries.

Most of the remaining bi-level forms used in the farm survey
were designed to identify the specific agent involved in the
accident and to determine any hazardous conditions or unsafe acts
that contributed to the accident.

The Farm Machinery (F5) bi-level (Figure 3) was used to
identify the specific type of machine including its power source,
mounting or hitching requirements, age, condition, and safety
features; the specific part of the machine that was the source of
injury; how and where the machine was being used and what the
injured person was doing: and any unsafe act that may have
contributed to the accident. Thirty-two states used the form and
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727 forms were completed.

The interviewers mailed all completed forms to the county
extengion agent in charge of his or her territory. The agent
checked the forms to see that none were missing and that the forms
were complete and free of contradictory statements. He then sent
the forms to the project staff. The project staff re-checked and
re-edited the forms and returned them to the extension agent for
follow-up when necessary.

The project staff in each state was responsible for preparing
its own state-wide summary report of the survey results. Some
states included an analysis of the machinery bi-level data and
these were discussed in the literature review section. When the
state had completed its work, the survey data were sent to the

National Safety Council in machine readable form.

Data Processing
At the Council, the survey data were further edited and then

combined with other states into pooled data files. A file was
maintained for the combined general accident/illness report (F2)
and medical and cost (F3) bi-level data.

Creating the general injury/illness file out of the F2 and F3
data required matching the two forms using the state, county,
interviewer, household, and accident numbers. This matching
process resulted in discarding a number of the F3 forms because
they could not be matched with F2's.

In addition to the general injury/illness file, a special work
injury file was created by extracting from the general file those
records for which the "work or leisure?" gquestion had the "work"
response and the "injury or illness?" question had the "injury"®
response., Of the 5,753 total cases in the general file, 4,105 were
work injuries (and 2,242 of these had matching F3's). This was the
data file used in the analysis of general farm work injuries
(Hoskin, Miller, Hanford, & Landes, 1988a).
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A matched bi-level file was also created for this analysis of
machinery-related work injuries. To build this file, the state,
county, interviewer, household, and accident numbers on the F2/F3
records in the work injury file were matched with the corresponding
numbers on the F5 bi-level forms. When an exact match was found,
the two records were combined and written to the special file. The
combined records then contained all of the basic data from the
general accident/illness and medical/cost forms plus the
specialized, detailed data from the machinery bi-level form.

The matching process resulted in the loss of some otherwise
usable F2/F3 and F5 bi-level records when one half of the pair
could not be found. The work injury file contained 721 machinery-
related injuries and there were 727 machinery (F5) bi-levels, but

the matched file contained only 555 records.

Analysis Technigques
Multi-dimensional crosstabulations and treesearches were used

for most of the data analysis. 1In particular, all of the scenarios
were developed using these two techniques.

Treesearch is a computer program developed at the National
Safety Council (Hoskin & Miller, 1979). It is used to identify
frequencies that are statistically higher or lower than expected.
It does this by comparing the observed frequency distribution of
cases meeting selected criteria to the expected frequency based on
the distribution of all cases in the file. The expected value is
determined by applying the percentage distribution of all cases to
the total of cases that meet the criteria. An approximate 95 per
cent confidence interval of two standard deviations about the
expected value is calculated. (Each expected value is considered
to be an independent Poisson variate so that its standard deviation
is the sguare root of its mean or expected value.) If the actual
value is greater than the upper bound of the interval, then the
value is statistically greater than expected and is labeled "HI."
Similarly, if the actual value is less than the lower bound, the
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value is statistically less than expected and the value is labeled
"10." The treesearch procedure is effective at identifying items
of statistical significance only. The researcher must determine
if the item is of practical significance in the investigation.
Treesearch also does not necessarily construct scenarios which are
most common, only those which occur with a statistically greater
than expected frequency.

Table 1 shows a treesearch on the activity variable for
combines with grain heads. About 15 maintenance-related injuries,
with a range of 7 to 23, would have been expected based on the
distribution of all machinery injuries. Injuries during machinery
maintenance occurred more frequently than expected and were also
the most frequent in absolute numbers, though the most frequent
occurrences do not always show up as HI's in a treesearch. The
researcher may then examine another variable, such as unsafe act
or use of the machine, using the two criteria combine with grain
head and machinery maintenance. In this way he or she may follow
one or more branches identified by the "HI"™ and "LO" labels and so
build a "tree."

Limitations

There are several factors that limit the interpretation or
generalizability of the results of these analyses. First is the
representativeness of the sample of farms. Each state sample was
selected to be representative of the state, but the states together
were not necessarily representative of the total United States.

Data quality is another 1limiting factor. Some of the
questions were not clearly worded or were misinterpreted by the
interviewers.

There were some problems with inconsistent responses. The
most obvious involved situations where the reported sex does not
agree with the family status, e.g., female sons or male wives.
These cases do not affect the outcome of the analysis, but there

are also less obvious cases that might affect the analysis.
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A change in the content of the general injury/illness report
form in 1979 affects the interpretation of crosstabulations that
involve one variable that appears only on the original F2 versus
another variable that appears on both the original and revised
F2's.

There is the problem mentioned before of matching bi-level
forms with the general injury/illness forms. If there is any
systematic bias in the rejection of unmatched forms, then that
could affect the representativeness of the cases on the matched
file.

The number of cases, while large to start with, diminished
rapidly as more criteria were added to the crosstabulation or
treesearch specifications. Generally, not more than three or four
criteria could be used. This limited the specificity of the
scenarios generated in the analyses.

The number of statistical tests performed in the treesearches
meant that a number of spurious associations were probably
identified. These were, for the most part, culled out and
discarded using the judgement of the investigators. Some may have
been missed, and some true associations may have been discarded.

The state surveys were performed over a period of more than
ten years in the 1970's and 1980's. New equipment models and new
methods introduced over that time may have influenced the injury
patterns. 1In particular, because the make and model of machinery
were not recorded, it was not possible to associate injury patterns
with particular machines. This made it difficult to recommend
specific engineering countermeasures or interventions.

Definitions

Some of the important definitions used in the farm surveys
are restated here.

A farm is a place consisting of 10 or more acres of land and
selling $50 or more of agricultural products annually, or

consisting of less than 10 acres and selling $250 or more of
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agricultural products annually.

A reportable accident is an occurrence that results in death,

an injury requiring professional medical care, or loss of one half
day or more from usual activities ({work, school, etc.) that
involves a person (a) living on a farm, regardless of where the
accident happened, (b) working on a farm when the injury happened,
or (c) visiting a farm when the injury happened.

Professional medical care is one or more contacts with a
physician either by telephone or in person. The service may be
given by the physician, a nurse, or by another person acting under
the physician's supervision.

The levels of severity of injury are defined as follows:
Slight injuries require no medical treatment except bandage,
antiseptic, etc. Severe injuries include broken bones, cuts
requiring medical care, sprained backs, etc. Permanent injuries
include any loss of full use of any body part, amputation, etc.
Fatal injuries are those that result in death during the survey
period.
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FIGURE 1

ACCIDENT AND ILINESS REPORT FORM

Form No. NSC-F2{Rev.}

GENEBAL

1-2

Accident/Illness Report IDentification Number

3=y 5=6€ 7-8

9-10

County No. Interviewer No.

Household No.

Accident/Iliness No.{CIRCLE Event)

Date of event{Fill-in)

Read instructions before filling out the

Name of person invelveds

(First name only)

Check bi-level report(s) used to complete

this report:

11DF3 stF? 13[]?11

12l Jr4 16178 20[Jr22
[ JF13

13[JFs ITDF9
[ JF6 1 JF10 zzDE‘lh

form below.

l. Use a separate Report Form for each
injury or each illness for each person

2+ Fill-in your County No. and Interviewer
No.. The Household Ne. is obtained from
the Household IDentification List.

3. Assign the Accident or Illness number in
the order that each is investigated.

4, The ID Number assigned to this report is
to be used for identiflying the bi-level
accident or illness report form also, if
they are required to complete the regport
investigation.

l. Injured or Ill verscn identity:

1-A. Resident Class
23 [Juusbana « [ J=oployee(full-time)
o[ wife »[_JEwployee(part-time;
o[ Json e_JVisitor
o[ JDaushter s [CJouest

s[_Jother, specify

1-2. Aze
S ————

(Fill-in)years
2-C. Sex

26,1 BMale
2DFemale

2. If this is an accident report, check
the number of persons injured in this
accident{check cne):

231 Jone +[JFour or more
2 DTVO 5 BU nknown
k] DThree

3. When injured or taken il1, individual
was doing(check one):

20,1D:n’ork
2[ JLefsure(not work related)
3DUnlmoun

24-25

Sheet 1 of &

4.Time of Accident or Illness:

4-A. Month event occurred:
29-30,0 1mJa.n. o7DJu.ly
oz[_Jreb. os[_JAus.
0 :DHar. osDSept.
ouGApril :nDOct.
[ 5DMay 1 1DNov.
0 sDJu.ne xzDDec.

13DUnk.nown
4-B. Day accident or illness occurred:
310 DSunday 5 D‘I‘hursday
2[J#onday ¢[JFriday
s[JTuesday »[Jsaturday
o[ Jwednesday [Junknown
4=C. Time(Check nearest time):
AN, P.M. AM. P.M.

s2-3301[11:00 ;;[7]
02 ]2:00 ,.[]
0353:00 |5D

|9D
2]
.

07D 7:00
”D 8:00
os[ ] 9:00

ous[J400 , [ (o[ o:00 2[]
os[_]5:00 12 R0 2.
os[(16:00 , [J [ 200 ,.[]
25{_JUnknown
DATE EDITZD
(Office use)
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FPIGURE 1
(continued)

5. Was the Person:
n.J,DInjured

o[ J111(1f 111, complete RSC-F10, also)
6. If injured, how sarious?(Check one)®

35)1D5115ht(no medical treatment except
bandage, antiseptic, etc.)

ZDSevere(broken bones, cuts requiring
treatment, sprained back, etc.)

s[JPermanent{any loss of full use of
part of body—-amputation, etc.)

..D-Fatal
sDUnknown

*Complete Supplemental Medical & Cost(F3)
Data Form when information is avagilable.

7. What was activity of victim when
accident/illness occurred?

7=A. Type(Check one):
361 DBuilding maintepance & repair
2[JField work
3 D‘xousework
«[[JMachinery maintenance & repair
s DRecreation
€ DRoutine chores
7DTreating livestock
o[ JYard work
s Dother, specify
7-B. Action{Check one, if applicable):

373,01 JClimbing o7[_JRiding
0 zDDriV:Lng 0 .DRun.ning
o3[ JJumping os[Jsitting
ou[ JKneeling 10 DS tanding
os[_JLifting 11 JWalking
os[_|Lying down [ Jother,

8. Who administered first aid?
39 ,1DDoctor
2DFamily member
3DNurse
aDSelf—treatment
5DHore than one, specify
e[_Jother, specify

Sheet 2 of 4

NSC=-F2{Rev.)

9. Professional treatment by doctor:
“og DNot required
;UOM time
,D'L‘wo or more times

of injury(Check one):
{NCTZ: If illness report, skip to 3. 1l.)

41~ 2,0 1D Amputation

v2[ JAsphyxiation

0 3DBmise

o«_]Burn

0 ;D Cracked, fractured or broken bones

06[_JCut or laceration

0 7[] Sye injury

¢ .D&tangled

0 QDPinched

1 nEIPuncture

1:[Isprain

1 zDHultiple y specify

13[_Jother, specify
11. wWhat part of the body was involved?
4 3=4 40 1DA1‘ m

° Zstack

o ,DChest

0 uDEye

os[_|Finger

o sDF‘oot

o7[_Jeenital

° ,DHand

0 gDHead

10[_JLeg

1 ,DN eck

1 zDShoulder

1 ,DToe

1 uDTru:nk

1s[_JMultiple, specify

10.

lsDOther, specify

DATE EDITED
{Office use)
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FIGURE 1
{(continued)

NSC-F2(Rev.)

12. How did injury or illness occur?{Check 1l%. Scene of accident or illness:

closely describing event):
part of body in object
part of body between objects

response

w60 1DCau5ht
0 2[_JCaught

0 ;DCaught

[} a.DStruck

0 5D5truck

oe[ JStruck
07[_JContact with sharp object(knife, etc.)

quForeign object or material struck or
lodged in victim

0s[ JFall, same level®

10DF311, different level®
nDFall, unknown

1:DContact with electrical current
,3DContact witiz fire or hot object
lhDContact with hot substance(steam, etc.
15DContact with corrosive or toxic item

leDContact with other harmful liquid
{fuel, paint, etc,)

part of body under object
against or by object, etec.
by falling object or material

by flying object or material

w

|7D0verexertion(strain exhaustion)
1s[JInhaling gas or vapor
1gDEb:posure to or reaction from material

20 E_']Other , specifly

*If this is a factor and Item 7-B. in-
volved running, walking or climbing,
coxplete Supplemental Fora LSC-F9.

13, Where was person treated?
wr,iJctinic

zGDoctor's office

,DHome

uDHospital, admitted

sDHospital. emergency

3 DNO treatment

1D!~iore than one place, specify

Sheet 3 of 4

l4-A, Weather conditions{time of event)

le Temperature
.,sJJGO“ or beliow

le’ to 32¢

3D33° to 50°
2. Precivitation
TH DClear

2 DFog

3 DIce

. DRain

J[151° to 85°
s[_]86° to 100°
¢ [_JOver 100°

5 DSnow

& D’Phreatening
7DOther. spzcify

3. wind

50, DCalm
zDLight breeze
3D10 to 25 mph

J14-B, General location:

q ~52,0 1DBarn

¢ 2DKarnyard

0 3DDriveway

2 uGFront/back yard/garden,

¢s[_JFarm building, other(not house)

0 SDField( cropland)

o 7D}{ighway. state or federal

0 gD House

0 QDLand( pasture, range, woods)

xoDLagoon, manure pit

I,DZG to 40 mph
5DOVer 40 wph

UDPond, pool, stream, river
1z JPublic place
UDRoad, county or ‘townskip
1uD0ther, specify

4. Surface condition:

ss,JDD!'S' 6Doily or greasy
zDICy ,DSnow covered
s[Jruddy s[)et

,,DStrau, hay, sawdust, etc, covered
5D0ther, specify

DATE EDITED
(Office use)
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FIGURE 1
(continued)

NsC-F2(Rev. )

14, Scene of accident or illness{con't,) | 1lb. Scene of accident or 41lress{con't,):

14-D. Surface types 14-G. Aprroximate time wictim was with
s Dl L e
2[JBrick 5,}1D0ne hour or less
3DConcrete 2[T]2 to 4 hours
«[_|Floor covering(carpet, vinyl, etc.) 335 to 8 hours
s Jetal uDOver 8 hours
s[Jscil(clay, sand, ete.) 14-H. Estim,te experience with the
1DVegetation "Thing involved':
eDwood 59-¢1 (Fill-in approx. no. days)
9D0ther, specify 15. General Information:
14E. Light conditions: 15-A, Major tyve of agricultural operation:
5 SJ,DArtificial light, good §2-530 1DBeef lsBHogs
zDA_rtificial light, poor ozDCOPn umPoultry
s[ Jpaylight vs[ JCotton 17[_JCorn & Beef
o[ Jpark o..DGrain 18{_JCorn & Hogs
s[_|pawn or dusk os[_JRice 19DCorn &k Soybeans
GDReduced due to dust, smoke or fog ,SDSoybeam. ”DDairy & Hogs
14-F, Thing involved{check one): i o,DSugar cane NDSheep
s6-57,01_JAgricultural machinery® (F5) i os[_JTobacco zzE]Nuts
(except tractors) i ogDBeef & hogs z;DCut flowers
o2{_JAnizmal* (F6) . vo[ JFruit 2 [Field flowers
03[ Janother person .3 11[JTruck crops 5[ JNursery
U“DChemical‘ (F7) ! uDDairy “DContainer Plants

osDElectri&l power
osDFireams
o7DGas or vapor
os{_JHand tool® (F8)
usDHousehold items
IODPOHEI‘ tool* (F8)

! 13D82ed Crops 2 7D‘Fie1d Crops
' u.DOther, epecifly

15-B. Acreare in agricultural operation:

| 64=69 (Fill-in actual acreage)
i 15-C. Do you vroduce 31,000 or more
i of agricultural vroducts annuzlly?
D i 70{] Yes 2DN0
11l |Sports j16. Addificnal inferrmtion concerning the
:2D‘I‘ractor' (Fi) | accident or the cause of the illness
i will be helpful~-how event hapmened
13[JTrucks (F14) ; e Aoty
|
i
i

victim's action or movement, thing
1uDAuta, Bus, other vehicle involved, etc,
lsDNone

Check here if you supply inform-
ation on another sheet,

16[_Powered lawm &/or garden equipment*(F12)

Also Snowmobile or other recreational equipment, DATS EDITZD

(Dffice use)

*If item with * is checked, complete
aporopriate Supplemental Form,

Sheet L4 of 4
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FIGURE 2

SUPPLEMENTAL
ACCIDENT AND ILINESS REFORT FORM

Form No. NSC-F3(Rev.)
1-2

MEDICAL AND COST INFORMATION

Accident/I1llness Report IDentification Number

1=k 5—6 7-8

a=10

County No. Interviewer No.

Housekold No.

Accident/Illness No. (CIRCLE Event)

Read instructions before filling out the

Sorm below.

l, Use Report ID Number from the Genmeral
Accident and Tliness Report(NSC-F2-Rev.)

2. Completed form to be attached to Accident
and Illness repor: referred to above,

1. Health status of person involved
(before injury or illness):

1 1}: DG’OOd
2[JUnder doctor's care

3[:]Taking medication
;.DIll on day of accident®
s[]Mentally handicapped

3 DPhysically handicapped
7[Jother, specify
g[:]ﬂnknown

*I1f a factor, complete Illness Report
Form No. NSC-F10, also.

2. Total days lost from usual activities:

6. Number of days hired help was used to
replace injured or ill person:

28-30 (Fill-in sactual number)Days

7. Cost of replacement labor:
(Fill-in actual cost)bollars

1135 §

8. What was the health status of victim
following recovery from injury or illness?

26,1 [_]Good
2 D}'.entally handicapped
s[JPbysically handicapped
»[JOther, specify

9. If handicapped, were rehabilitation services

1214 {Fill-in actual number) Days

3. Days in hospital due to injury
or illness:

15-17 (Fill-in actual number) Days

4, Medical expense(doctor, medicine,
hospital, etc., including that paid
by insurance)incurred as a result of
this injury or illness:

i8-22% (Fill-in actual amouzt

of expenses)Dollars

5. Total poperty damage{all parties
involved)~--injuries only:

23~27§ (Fill-in actual amount

of damage)Dollar

necessary before returning to gainful

employment?
: 7’1DYes
e

:D Unknown

1C. If victim suffered loss of full use of

part of the body, did they return to
farming?

3:,1DYGS
zDNo. to other occupation
3DNO, unable to work
».DUn.known

DATE EDITED
{Office use)



FIGURE 3

SUPPLEMENTAL Form No., NSC-F5(Rev.)
ACCIDENT REPORT FCRM 1-2

FARM MACHINIRY
ACCIDENT REPORT IDENTIFICATION NUMBZR

3=14 5—3 7—8 s-10
County No, Interviewar No. Household No. Accident No.
Machine Identification: Read instructions before filling out the
Make form below.
1. Use Accident Report ID Number from the
Model General Accident Report{Form No. NSC-F2)

previously completed for this injury.
2. This form, when completed will be
attached to the report referred to above.

l. Check type cof farm machinery involved
in accident:

11,:]Chenical, Fertilizer
:[[]JGrain & Feed Handling
,DHaying Tools
..B'darvesting Zquipment
5DManure Handling
¢ _JSeed planting
-;DTillage tecols
,DMiscella.neous, specify
s Junknown

2. Check the farm machine that was
involved in the accident:

2-A, Chemical, Fartilizer
Dust
12’]D uster
2[_|Pistributor, spreader
3D.Spraye:r
»[_JAirplane
5DO?.her, specify
2-B. Grain, Feed & Fruit Handling

Ti-1u,0 1DBlower-—forage, grain
ozDBunk feeder
o3[ _Conveyor, auger
o« _JConveyor, belt
nsDCouveyor, chain
“DCorn sheller
D?[:]Dryeﬁq grain
“DElevator, auger
osDElevator. cihain
1nDFeed grinder
11[_JFeed grinder-mixer
Sheet 1 of &

2-B Grain, etc. Handling (con't.)
I-1n zDFeed Mixer/blender

13[_JSilc unlogder

uDOther, specify

2-C. Haying Tools
15-1 &0 1DBaler, hay
ozDForage harvester
03[ _JHay conditioner
o« JMower, sickle bar

MDHower, sickle bar w/conditioner

[ 5EM0wer' rotary
0 1D3ake, hay
¢ .Dﬂay cuber
0 sD‘n’indrower

10[_JOther, specify
11[_JRound baler, hay

2=D. Harvesting Egquinment
7-1480 1DCombine w/corn head
nDCombine w/grain head
03[ JCorn picker
..DCorn picker-sheller
o,DCotton picker
osDCOtton stripper
n7DSuga:rbeet harvester
"DF‘ruit harvester
ngDVegetable harvester
1 uDThreshing machine
”DOther, epecify

-

DATZ EDITED
(Office usey
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FIGURE 3
{(continued)

2-E, Manure Handling

1 9}1DBa.rn cleaner
2[Joutter cleaner
[ JLiquid manure pump
o[ JManure loader, tractor
SDMa.nure spreader
¢[ JManure spreader, tank
-,Dother. specify

2~F, Seed Planting

2 n,x[:l Broadcaster
2[J6rain drill
s[_JPlanter--cotton, corn, etc.
4[_JOther, specify

2-3, Tillage Tools

2 1)1D Cultivator
2{_|Disc harrow
3DPlow, disc
uDPlou, moldbodrd
SDRota.ry tiller
s[_Jother, specify
7DPlow, chisel
sDSpring tooth harrow

2-H. Miscellaneous Equipment

22-23p 1DEngine, power unit
uzDImplement carrier
] 3D1n‘igation equipment
] uDLadders
v SDSkiploaders
0 sDForklii'ts
[ 7D Truck
0 aDPrum'.ng equipment
osDPump Jack
10D5talk shredder
11[Jwagon(w/grain box) *
1zDWagpn(w/ﬂat bed) =
1:D Wagon, self-unlcading®
14[_Jother, specify

*If item with * is checked, complete
Sugplemental Torm, NSC-Fll, also.

Sheet 2 of &
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2-1., Animal Handling Equipment
“JJDSqueeze Chutes
2[ ]Branding
s ]JShears
«[_JOther, specify
3. Approximate age of machine:

zs,;DOne year or less.
ZDZ to 5 years
s[]6 to 10 years
.,DOver 10 years
sDUnkno\m
4. Machine mounting or hitching:
z;}lmDoes not apoly
zDIntegral
3DMounted, front
‘,DHou.nt,ed, rear
5 DSelf—propeL’Led
GDSemi-mounted
7DTowed
gDDther. specify
S. Use of machine at time of accident:

27, IDHarvesting
2DIn-transit
sDLoad:'..ng
l'Dli’la.nt,ing
SDSpreading
sDStopped, ot running
7DStopped, but running
o[ JTi21age
9D0ther, specify

§. Equipment powered by{Check one):

2 3_'IGDoes not 5pply
zDElectric motor
s[J¥ngine, gas, diesel, LP
«(Jeround arive
s[JHand
¢ [Juydraulic
7DP’I‘O
eDOther, specify

DATZ EDITED
(Office use)
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FIGURE 3
(continued)

7. Portion of machine causing injury:
29-30,0 1DAuger

v2[ |Bale ejector

o;DCable or linkage

0s[ JChain & sproket

os[_]Control devices(pedals, levers, etc)

o .—,D Cutterhead
oyDFeeding mechanism

“DGears

usDHamers

10D Hitch or drawbar

1:[]dydraulic fluid

12DHydraulic hose

,3D Knife blade

uDKnotter mechanism

15[] Lifting mechanism

15DPTO shaft and/or knuckles

17] ] Plungerhead

15DR0115, snapping, husking, crusher
HDRotating shaft, .scept PIC
2¢[_]Spindies

z;DTire or wheel

zzDV-belt & Pulley

23D0ther, specify

za.DNone

8. Condition at time of accident:
31-329 [ JPamaged guard

02[_]Squipment failure

o3[_JGo0d condition

“DGrease, oil present

o s _JGuard not provided

,,GDGuard removed

”DImproper hitch

o0s]_JLleaking or spilled fuel

ogDNo brakes

1»DP001‘ brakes

“DOther, specify

Sheet 3 of &4

NSC-F5(Rev.)

9, Safety features in place at time of
accident:

33 [ JFiag

34 DLishts

3 5DS}‘.V emblem
35‘D Reflectors

37 D Other, specify

10. Activity of injured persom vrior
to accident:

s3=39,01 JAdjusting
s ZD Bystander
] 3D Cleaning
o‘,DFeeding material
nSDFilling seed boxes, etc.
osDLubricating
o 7D0perating
0 aDRefueling
nsDRepairing, installing equip.
1o JRiding
1 xDOther, specify
12[_JHitching-up
13[_] Unknown

1. Act permitting the accidental injury:
wo=4 1,01 _|Pistracted

nzDFailu.re to use protective
equipment (guards, shields}

o 3DH°rseplay
o« _JImproper use of equipment

¢ SDInAtteut ive

os[_|Jumped

0 7DLcst balance

oaDPemitted extra rider(s)
0s[_JReaching(over, under, into)
1oDToo fast for corditions
uDUnsafe pesition or posture
nDOther, specify

1 QDUDRDOH‘D

DATE EDITED
{Qffice use)}



FIGURE 3
(continued)

NSC-F5(Rev.)

12, Specific scene of accident:
“2ounp [ ]Barn

o02[_]Bridge

s3] JCattle shed

o+ _]Corn or cotton field

0 SD Driveway, lane

0 SDF eedlot

a,[:]Grain field

ug£:]Granary or feed storage

o09{ ]Greenhouse

10[ JHay field

11[:]Hog house

12[ JHighway

13]_]Machine shed

lu[:]Orchard

1s{_]Pasture

15[:]Poultry house

1 7D Shop

1e[]5i10

19 D Woods

2o[_]Other, specify

z;[:]Unknown

DATE EDITED
Sheet 4 of & {0ffice use)
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TABLE 1
TREESEARCH ON ACTIVITY FOR
COMBINE WITH GRAIN HEAD

[ ALL [ COMBINE WITH GRAIN HEAD INJURIES
[ MACHINERY | Expected | -2S.D. | +28.D. | |
ACTIVITY [ INJURIES [ (x) | (x-2¢%) | (x+24%) | Observed | sig.
Building maintenance | 6 | 05 | -0.9 | 2.0 | 0 |
Field work [ 205 | 183 | 9.7 | 2.9 | a0 |
House work | o | 0.0 ] 0.0 | 0.0 | 0 |
Machinery maintenance | 168 | 15.0 | 7.2 | 2.7 | 28 | HI
Recreation | 1 | 0. ] -0.5 | 0.7 | 0 |
Routine chores [ 67 | 6.0 ] 1.1 | 109 | 0 | to
Treating livestock | 5 | 0.6 ] -0.9 | 1.8 | 0 |
Yard work | 6 | 0.5 | -0.9 | 2.6 | ] |
Other | 91 | 81 | 24 | 13.8 | 1 | o
Total | 549 | | | | 4 |

Note: Six cases were not classified by activity.
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Results

The bi-level reporting system utilized in the farm surveys
permnitted the creation of a separate file of detailed farm
machinery injury data. Combining the bi-level records with
corresponding general accident and illness reports resulted in the
loss of certain records for which no match was found and reduced
this file to 555 machinery-related work injury cases. This
represents information from 32 states and approximately 14 per cent
of the original 4,105 work injury cases in the farm survey file.
(3 states from the entire farm survey file did not use machinery
bi-level forms). Frequency and per cent distributions for all
variables in the machinery-related work injury file are included
in the Appendix.

Of the 555 cases in the farm machinery work injury file, about
78 per cent were family members (Table 2). Family and hired males
made up over 92 per cent of the injury cases, with family males
accounting for about 72 per cent of all injuries. Female family
members were involved in 6 per cent, and female hired workers in
1 per cent.

The distribution of injuries by age revealed that about two
thirds of the injured persons were aged 25 to 64 years and about
24 per cent were 15 to 24 vyears. The 5 to 14 year age group

accounted for 5 per cent of the injuries, and persons 65 years and
older were involved in 5 per cent of the cases. For family

members, those aged 25 to 64 years accounted for 72 per cent of the
cases for that group. Persons aged 15 to 44 years, however, made
up 82 per cent of the hired worker injuries. Family members of
both sexes in the 5 to 14 year age group experienced a higher
percentage of injuries than did their hired counterparts.

The distribution of injuries by type of agricultural operation
and size of farm is shown in Table 3. Grain farms experienced the
greatest percentage of machinery~-related injuries of all operations
(nearly 31 per cent of the total). The "other" category, which
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included a large variety of operations, accounted for the next
highest portion with 27 per cent. Dairy, beef, and fruit farms had
25 per cent, 12 per cent, and 5 per cent of the total,
respectively.

Farms of 200 to 499 acres in size accounted for about 41 per
cent of all machinery injuries; more than twice the number of cases
of any other acreage group. Operations of 500 to 999 acres had
about 20 per cent, and farms of 1,000 acres and more had about 18
per cent of the cases. Within each of the agricultural operation
categories, the 200 to 499 acre group accounted for the largest
number of injuries.

Table 4 lists the distribution of injuries by nature of injury
and part of body. Cuts were the most common injury type,
representing about 35 per cent of all injuries. Fractures and
bruises followed with 14 per cent and 13 per cent, respectively.
Fingers were the most common part of body injured (26 per cent of
the total). Injuries to the hand accounted for about 14 per cent
and leg injuries another 12 per cent.

Fingers were the most common part of body injured for
amputations, cuts, and fractures. More than 70 per cent of the
amputations were to fingers, Hands ranked second for both
amputations and cuts. Legs were involved in about 20 per cent of
bruise injuries and 18 per cent of sprains. Foot injuries
accounted for about 22 per cent of sprains, 20 per cent of
fractures and 18 per cent of bruises. Back injuries represented
more than 42 per cent of the sprains, and head injuries accounted
for 13 per cent of cuts.

Activity at the time of accident was examined in relationship
to age (Table 5). Field work accounted for about 37 per cent of
all injuries, followed by machinery maintenance with 30 per cent.
Chores and other activities accounted for the remaining one third
of the cases.

Field work was the most common activity at time of injury for

all age groups except those 45 to 64. For those aged 45 to 64,
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field work and machinery maintenance both had about 35 per cent of
the injuries. In the 5 to 14 year age group, machinery maintenance
accounted for a much smaller percentage than that for all ages, and
chores accounted for a much larger percentage.

Table 6 shows the distribution of injuries by type of machine
and use of machine at time of accident. Harvesting equipment
accounted for the greatest percentage of all machine types with 24
per cent of all injuries. Grain and feed handling equipment and
haying tools followed with about 15 per cent and 12 per cent,
respectively. For machine use, the stopped (not running) category
accounted for the greatest number of cases, 31 per cent of the
total. The stopped (running) category was next highest with 17 per
cent, and harvesting accounted for 15 per cent. Combining the two
stopped categories, stopped machines were involved in almest half
the cases.

By type of machine, stopped (not running) accounted for the
greatest percentages of 1injuries for chemical and fertilizer
equipment, haying tools, manure handling, and tillage tools.
Stopped (running) was assocliated with the greatest number of grain
and feed handling machine injuries.

General machine type was further examined as it related to the
type of accident (Table 7). For all machine types combined, caught
in object was the most common accident type accounting for about
21 per cent of all injuries. Caught between objects was the next
most frequent accident type (20 per cent), followed by struck by
or against object (12 per cent). For grain and feed handling
equipment, haying tools, and harvesting equipment, the most common
accident type was also caught in object. For the remaining machine
types, caught between objects generally accounted for the greatest
number of injuries for the category.

For haying tools, contact with sharp object accounted for twice the
number of injuries as expected from the distribution for all
machine types. Similarly falls from different level were

overrepresented for manure handliing equipment.
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Sixteen specific types of machines, representing 48 per cent
of all machinery-related injuries, were evaluated in terms of
several variables. Table 8 shows one such distribution of injuries
by specific machine type and severity. Combines with grain head
were associated with almost 9 per cent of the cases in the
machinery work injury file, more than twice that for any other
specific machine. Next highest were baler (4 per cent), auger
elevator (4 per cent), hay harvester (3 per cent), and combine with
corn head (3 per cent).

For all machine types, about 26 per cent of the injuries were
slight, 67 per cent were severe and 5 per cent were permanent.
Another 0.5 per cent were reported as fatal and about 2 per cent
were of unknown severity. In total, farm machinery work activities
accounted for 3 fatalities, one of which was attributed to a hay
baler. About 31 per cent of corn picker injuries were permanent,
as were 18 per cent of hay harvester injuries. More than three
fourths of the injuries for the following categories were reported
as severe: baler, auger elevator, combine with corn head,
cultivator, seed planter, grain unloader, and manure loader.

Specific machine types were similarly evaluated by activity
at time of accident (Table 9). Field work was the leading activity
for most categories of machines. The exceptions included grain
grinders and mixers, for which chores accounted for the greatest
number of injuries, and grain unloaders and seed drills, for which
machinery maintenance was the most common activity at time of
injury. Although most combine with corn head accidents occurred
during field work, about 57 per cent of accidents involving
combines with grain heads occurred during maintenance.

Table 10 lists the number of injury cases by specific machine
type and portion of machine involved. The hitch or drawbar was
involved in the greatest number of injuries for all machine types
combined. Chain and sprocket assemblies were the next most
numerous specified group, and augers ranked third highest. For
combines with grain heads, v-belts, pulleys and cutterheads
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accounted for the greatest number of specified injuries. The
greatest number of corn picker injuries were related to the rolls,
and many of the self-unloading wagon related injuries were
associated with PTOs. For balers, the most common portion was the
bale ejector and for hay harvesters, the feed mechanism. A number
of the flat-bed wagon injuries were identified under the "none"
category, suggesting fall-related causes.

The distribution of injuries by portion of machine and
severity is shown in Table 11. About 18 per cent of the permanent
injuries were attributed to chain and sprocket assemblies, while
another 14 per cent were associated with rollers. Rolls also
accounted for one of the reported fatalities. The greatest number
of severe injuries involved the hitch or drawbar, followed by
augers, chain and sprocket assemblies, and "none." None and hitch
or drawbar accounted for the greatest number of the identified
slight injuries.

Portion of machine was further evaluated in terms of part of
body injured (Table 12). Augers accounted for about 12 per cent
of arm injuries and tires or wheels were involved in 10 per cent.
The hitch or drawbar was associated with about 21 per cent of foot
injuries, 12 per cent of back injuries, and 12 per cent of finger
injuries. Chain and sprocket assemblies accounted for nearly 13
per cent of hand injuries and 12 per cent of finger injuries. V-
belts and pulleys were associated with another 13 per cent of hand
injuries. The greatest number of injuries (42 per cent) were
attributed to other specified and unspecified portions of the
machine.

Many different variables were examined as they related to the
farm machine itself. For example, the age of the machine was
reported to be 5 years or less in about 47 per cent of the
incidents. Machines 6 to 10 years 0ld were involved in another 25
per cent of the cases, while those older than 10 years were

associated with 15 per cent.
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The number of days experience with the farm machine prior to
the accident was also evaluated. An operator with less than 1 day
of experience was involved in 33 per cent of the injury cases.
Those with 1 to 7 days experience were involved in 11 per cent,
while 8 to 181 days experience was associated with 27 per cent of
the cases. Individuals with more than 6 months of experience were
involved in 29 per cent of the accidents.

Exposure refers to the amount of time spent with the farm
machine on the day of the accident. Exposure of one hour or less
was reported in about 52 per cent of the injury cases, 30 per cent
occurred after 2 to 4 hours, and 14 per cent followed 5 to 8 hours
of exposure. Over 8 hours of exposure was associated with nearly
5 per cent of the farm machine injuries.

Environmental conditions did not appear to play an important
role in the occurrence of farm machinery-related work injuries.
In fact, most injuries occurred under what would be considered
optimal environmental <conditions. For example, outside
temperatures were reported to be between 51°F and 85%F in 54 per
cent of the specified cases. Only about 5 per cent occurred at
temperatures below freezing, and slightly more than 20 per cent
occurred at temperatures greater than 85°F. The weather was
described as clear in more than 90 per cent of the cases, and rainy
conditions were reported in less than 4 per cent of the accidents.

Wind was also not an important factor, as only 8 per cent of
the cases reported winds in excess of 9 mph. Light conditions were
described as "daylight" in 88 per cent of the cases and as dawn or
dusk in another 3 per cent.

Survey data were also available in slightly over half the
cases regarding the consequences of farm machinery injuries in
terms of medical treatment, lost workdays, and costs. In the
majority of reported cases, professional medical advice or
treatment was sought. A single contact with a physician or nurse
was reported in about 28 per cent of the specified cases, while 69

per cent required more than one contact. The remaining 3 per cent
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of the injury cases required no treatment or were treated at home.
About 41 per cent of all injuries were treated at a doctor's
office, while 36 per cent were treated in hospital emergency rooms.
The injured person was admitted to the hospital in about 9 per cent
of the incidents.

Most injuries, 74 per cent of the total, involved seven or
fewer lost workdays. About 10 per cent of the injuries resulted
in lost time lasting one to three months. Of the cases classified,
4 per cent reported a physical handicap after recovery from
injuries.

Cost information from the survey is of limited usefulness
because it was collected over a time period of many years, and does
not reflect changing costs, inflation, and so forth. Nonetheless,
certain general aspects of the data may be helpful. For instance,
in about 86 per cent of the specified cases, there was no
expenditure for replacement labor. Likewise, there were no
property damage costs associated with approximately 93 per cent of
the cases. Medical costs were reported at less than $500 for about
88 per cent of all classified cases, but greater than $1,000 in

about 8 per cent of the injury incidents.
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TABLE 2
MACHINERY-RELATED WORK INJURIES
BY AGE, SEX AND FAMILY STATUS

FAMILY MEMBERS HIRED HELP ALL

AGE Male Female Male Female PERSONS
5-14 5.1 11.4 G.9 0.0 4,7
15-24 17.3 20.0 44.3 57.1 23.6
25-44 36.5 37.2 36.3 42.9 36.6
45-64 35.8 31.4 15.0 0.0 30.4
65+ 5.3 0.0 3.5 0.0 4.7
Total 100.0% 100.0% 100.0% 100.0% 100.0%
All Ages 71.7 6.4 20.6 1.3 100.0%
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MACHINERY-RELATED WORK INJURIES

TABLE 3

BY ACREAGE AND AGRICULTURAL OPERATION

AGRICULTURAL OPERATION ALL

ACREAGE Beef Dairy Grain Fruit Other FARMS
1-49 4.5 2.9 0.0 14.3 6.7 3.8
50-99 8.9 0.7 5.8 10.7 3.4 4.3
100-199 20.9 23.0 10.5 10.7 6.0 13.5
200-499 28.4 54.0 37.8 35.7 38.9 40.9
500-999 20.9 14.4 23.2 28.6 17.5 19.7
1,000+ 16.4 5.0 22.7 0.0 27.5 17.8
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
All Injuries 11.7 25.1 30.8 5.0 27.4 100.0%
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TABLE 4
MACHINERY-RELATED WORK INJURIES
BY NATURE OF INJURY AND PART OF BODY

PART | NATURE OF INJURY

ok | I L I

BODY |Amputation|Bruise|Fracture]| Cut |Sprain|Multiple]| other|INJURIES
Arm | 0.0 | 8.5] 13.2 | 8.2 | 67| 2.9 | 4.6| 7.4
Back | e0 | 9.8 0.0 | 1.0[42.2] 2.9 | 4.6| 6.1
Chest | o0 | 42| 1.5 | 0.0 0.0 0.0 | 6.9] 2.0
Eye | ©0 | 28| 1.3 | 6.0| 6.0| 0.0 |17.4] 4.0
Finger | 72.0 | 85| 22.4 |35.9] 0.0 17.7 | 25.7 | 26.1
Foot | 4.0 183 19.7 | 3.1|22.2| 5.9 | 55| 9.6
Hand | 120 | 85] 6.6 [23.1] 0.6| 8.8 | 11.9] 13.5
Head | 0.0 | 85| 1.3 [12.8] 0.0 2.9 | 4.6 | 6.8
Leg | 8.0 ]19.7| 10.5 | 10.3 | 17.7 | 11.8 [ 11.0 | 12.3
shoutder | 0.0 | 42| 4.0 | 0.0 45| 0.0 | 0.0 1.4
multiple | 4.0 | 4.2 1.3 | 1.5] 2.2 41.2 | 4.6 | 5.0
Other | 0.0 | 28| 92 | 41| 45| 5.9 | 9.2| 5.8
Total | 100.0% ]100.0%| 100.0% [100.0%]100.0%] 100.0% [100.0%| 100.0%

]

All Injuries 4.5 |12.8) 13.7 |35.2| 81| 6.1 [ 19.6 | 100.0%
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TABLE 5
MACHINERY-RELATED WORK INJURIES
BY AGE AND ACTIVITY

| AGE | ALL
ACTIVITY | 5-14 | 15-24 | 25-44 | 45-64 | #5+ | AGES
Field work | 44.0 | 34.1 | 38.8 | 34.9 | 44.0 | 36.9
Machinery maintenance | 12.0 | 27.9 | 30.9 | 34.9 | 24.0 | 30.3
Chores | 2.0 | 16.3 | 10.4 | 10.7 | 4.0 | 12.1
Other | 20,0 | 21.7 | 19.9 | 19.5 | 28.0 | 20.7
Total | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
|

ALl Activities 4.7 | 23.6 | 36.6 | 30.4 | 4.7 | 100.0%
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TABLE 6

MACHINERY-RELATED WORK INJURIES
BY GENERAL MACHINE TYPE AND USE AT TIME OF ACCIDENT

GENERAL MACHINE TYPE

| ALt

USE OF | Chemical,|Grain, Feed|Haying|Harvesting| Manure | Seed |Tillage| Misc., |MACHINE

MACHINE |Fertilizer] Handling | Toots| Equipment|Handling|Planting] Tools | Other | TYPES
Harvesting | 0.0 | 3.7 |19.4| 435 | 0.0 | 0.0 | 0.0 | 6.4 | 14.8
In transit | 143 | 24 | 30| 00 | 00 ] 3.4 | 3.8 | 3.5 | 2.7
Loading ] 19.6 | 195 | 3.0 23 | 9.7 ] 69 ) 6.0 | 9.2 | 7.8
Planting | 4.8 | 1.2 | 0.0] 0.0 | 0.0 | 345 ] 0.0 | 1.4 | 2.5
Stopped, not running | 38.1 | 17.1 | 35.8 | 28.2 | 48.4 | 24.1 |50.9 | 29.1 | 31.2
Stopped, running | 0.0 | 32,9 |22.4| 16.8 | 2.6 | 0.0 | 5.7 | 14.9 | 17.1
Tillage | o0 | 00 | 15| 00 | 00 | 00 226 | 07 | 2.5
Other | 23.8 | 23.2 | 14.9] 9.2 | 19.3 | 3.1 | 17.0 | 34.8 | 21.4
Total | _100.0% | 100.0% ]|100.0%| 100.0% | 100.0% | 10G.0% ]100.0% | 100.0% [100.0%
ALl Uses ] 3.8 1 14.8 |12.1 ] 236 | 5.6 | 52 | 9.5 | 25.4 [100.0%
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TABLE 7
MACHINERY-RELATED WORK INJURIES BY
GENERAL MACHINE TYPE AND TYPE OF ACCIDENT

| GENERAL _MACHINE TYPE ] ALL
TYPE OF |chemical, |Grain, Feed |Haying|[Harvesting] Manure | Seed |[Tillage] Misc.,| MACHINE
ACCIDENT |Fertilizer] Handling | Tocls|Equipment [Handling|Planting] Tools | Other | TYPES
Caught in | | I | | | !
object | 143 | 463 | 23.9] 27.5 | 12.9 | 10.4 | 5.7 | 1.6 | 21.4
Caught between | | | | | | | l |
objects | 95 | 159 2.9} 183 | 25.8 | 31.1 |18.9 | 21.3 | 19.8
struck by or | | L ! | ! ! 1
against object | 4.3 | 7.3 [ 10.4] 145 | 9.7 | 10.6 | 7.5 | 16.3 | 12.3
Fall, different | | | i | ] ] | ]
Level | 48 | 3.7 | 3.00 9.9 | 12.9 | 6.9 | 3.8 | 1.4 | 7.8
Fall, same | | | [ | | | | |
Level | 48 | 00 | 15| 1.5 | 00 | 0.0 | 3.8 | 0.7 | 1.3
Contact with | | | | | | | | ]
sharp object | 0.0 | 4.9 (169 ] 9.2 | 65 | 3.6 | 9.4 | 5.0 | 7.4
Caught under ! | [ | | | | | |
object [ 4.8 | 85 | 3.0 3.8 | 97 | 3.4 |17.0 | 85 | 7.2
Struck by I I l | 1 | I I I
falling object | 9.5 | 49 | 7.4 23 | 97 | 104 {132 | 7.4 | 6.7
struck by I | | [ | | I | |
flying object | 4.8 | G.0 | 3.0 3.1 ]| 3.2 | 3.4 | 3.8 | 35 ] 29
Overexertion | o0 | .o | 3.0] 23 | 3.2 | 34 | 75 | 214§ 2.5
Foreign object I oo | 24 ) 30 w5 ] 3.2 | 3.4 | 19 | 24 | 2.2
other | 332 | 61 [ 60| 61 | 3.2 | 13.8 | 7.5 | 10.6 | 8.5
Total | 100.0% | 100.0% [100.0%| 100.0% ] 100.0% | 100.0% ]100.0% | 100.0% | 100.0%
All Injuries | 3.8 | 14.8 [12.1] 23.6 | 5.6 | 5.2 | 9.5 | 25.4 | 100.0%
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TABLE 8
MACHINERY-RELATED WORK INJURIES
BY SPECIFIC MACHINE TYPE AND SEVERITY

SPECIFIC | SEVERITY [ ALL

MACHINE TYPE | Slight | Severe [Permanent| Fatal | Unknown | Total |INJURIES
Combine with | | | | | | |

grain head | 28.6 | 67.4 | 2.0 | 0.0 | 2.0 | 100.0%] 8.8
Baler | 13.7 | 77.3 | 4.5 | 45 | 0.0 | 100.0%] 4.0
Elevator, auger | 15.0 | 8.0 | 5.0 | 0.0 | 0.0 | 100.0%] 3.6
Hay harvester | 17.6 | .8 | 176 | 0.0 | 0.0 | 100.0%] 3.1
Combine with | | [ | | | ]

corn head | 60 | 93.8 | 62 | 0.0 | 0.0 | 100.0% 2.9
Harrow | 43.8 | 56.2 | 0.0 | 0.0 | 0.0 | 100.0%] 2.9
Cultivator | 20,0 | 8.0 | 0.0 | 0.0 | 0.0 | 100.0% 2.7
Seed planter | 0o | 8.8 [ 7.1 | 0.0 | 7.1 | 100.0% 2.5
Wagon, flat bed | 38.5 | &1.5 | 0.0 | 0.0 | 0.0 [ 100.0%] 2.3
Grain grinder, | | | ] ] | 1

mixer | 25.1 | 6.2 | 7.7 | 0.0 | 0.0 | 100.0% 2.3
Grain unleader | 23.1 | 76.9 | 0.0 | 0.0 | 0.0 | 100.0%] 2.3
Corn picker | 30.8 | 38.4 | 30.8 | 0.0 | 0.0 | 100.0% 2.3
Irrigation | | | | | | |

equipment | 385 | 61.5 | 0.0 | 0.0 | 0.0 | 100.0%| 2.3
Seed drill | 36.4 | 63.6 | 0.0 | 0.0 | | 100.0%] 2.0
Wagon, | [ | | | | |

self-unloading | 27.3 | 72.7 | 0.0 | 0.0 | 0.0 | 100.0% 2.0
Manure loader } 20,0 | 8.0 [ ©.6 | 9.0 | 0.0 | 100.0% 1.8
Other, unknown ] 28.0 | 3.7 | 5.2 | 0.7 | 2.4 | 100.0%] 52.2
All Machine Types | 25.8 | 67.0 5.1 0.5 | 1.6 | 100.0%]100.0%
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TABLE 9

MACHINERY-RELATED WORK INJURIES

BY SPECIFIC MACHINE TYPE AND ACTIVITY

| ACTIVITY |
SPECIFIC | Field | Machinery | | | | ALL

MACHINE TYPE | Wort [Maintenance] Chores | Other | Total |ACTIVITIES
Combine with i | | | | |

grain head [ 40.8 | 571 | 0.0 | 2.1 | 100.0% | 8.8
Baler | 68.2 | 31.8 | 0.0 | 0.0 | 100.0%| 4.0
Elevator, auger | 20.0 | 5.0 | 15.0 | 60.0 | 100.0% | 3.6
Hay harvester | 412 | 41.2 | 17.6 | 0.0 | 100.0% | 3.1
Combine with | I ] | | |

corn head | 56.3 | 35 | 0.0 | 6.2 |100.0%]| 2.9
Harrow | 62.5 | 313 | 0.0 | 6.2 |100.0%| 2.9
cultivator | 33.3 | 333 | 0.0 |33.4 | 100.0%| 2.7
Seed planter | s0.0 | 4.3 | 7.1 | 28.6 | 100.0% | 2.5
Wagon, flat bed | 6t.5 | 7.7 | 0.0 | 30.8 | 100.0%] 2.3
Grain grinder, I | | | | |

mixer | 0.0 | 15.4 | 69.2 | 15.4 | 100.0% | 2.3
Grain unloader | 7.7 | 53.8 | 38.5 | 0.0 }100.0%| 2.3
Corn picker | 53.8 | 4.2 | 0.0 | 0.0 |100.0%] 2.3
Irrigation | ] | ] | |

equipment | st.5 | 30.8 | 0.0 | 7.7 | 100.0% | 2.3
Seed drill | 36.4 | 545 | 0.0 | 9.1 | 100.0%| 2.0
wagon, | ! | | |

self-unloading | 45.5 | 18.2 | 9.1 | 27.2 | 100.0% | 2.0
Manure Lloader ] 20.0 | 1.0 | 20.0 | 50.0 |100.0%] 1.8
Other, unknouwn L 32.2 | 27.0 | 14.8 | 26.0 | 100.0% | 52.2
All Machine Types | 36.% | 30.3 | 12.1 | 20.7 | 100.0% ] 100.0%
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TABLE 10

NUMBER OF MACHINERY-RELATED INJURIES BY
SPECIFIC MACHINE TYPE AND PORTION OF MACHINE

I
|
|

I
|
I

|Husking]wheel |Pul ley |None]Dther

-
-
—
A
_ >
-
@
[
-
-
[ ] -
— O om
T g
oo 0
-1
]
=~
o @ 2
= o
D.lnblK
' )
- i =
- D O
w— O 0
wl o o~ ¥
2| — — —
- [
x =
%] —
£ k=
x L™
m -
£
[T §
= - &
O “w—
[aad X O
=] — ——_—
[+
[=]
a

|
|ter- |Mech-|
[viceslhead |anism|Gears|bar

[Con- |
|Bale |Chain, |trol |Cut- |Feed |

Au- |Ejec- |Sprock- |De-

SPECIFIC
MACHINE TYPE

JOTAL

|Blade]anism]les

let

o N O M O N Y S D M Mo M - - Q O
NN e — - — o - — - .I.Im
0 o MmO N o o MNN o O D — 0 - NNQ
(YR ] -— ~— od
—
M- 0 ~ NN - O N o oo - O 03”
o NO — 0 0 o O N o (= = o o O
(= = = =) - N o oM - o o — - - — O
— e e —_—————— e —_————— e — e et
- O O [oV R = = I B = } QoW QQ o o n
[= = - o 0 C Q « L= = = Cc Q 14.0421.
QO — O N O O Ny O N o O C = O — ®
- O N o oo oo o o « [= 3 (==
—
QO oo~ O N O N ~N oo [= 2,V ?_2%
- 0O = - (== = I = i = I = ] - CQ O [ =T ] — O =
——— e e ——
N — e 3 (=2 = I o I = I = ] (= A = [= 2 - O O
O O N [=RE =T =R o oo o o O O
o o0 oo o 00 o0 © o oo o o o - O
YR Y N O O -~ O o - o o o .IOB
(=T A = I =] o0 0 o0 o o o (= =) [= I o I
MO = - -0 o0 O O M N O (=R =1 o -
- -—

o

[ C
¢ M.. [ "~ [
= [N [ T C 3
£ 7 3 o £ [N [ = ©T @ C
~ @ T & + T et.m T & - c T C
-y O = & [T -] O W £ C o~ - G X
x o -0 x O O £ = = — X O — cC O L
- > = M e c 0 = — I3 = 3

[T = o L w @ — [— S T R I ¥
£ = ~ o £ C X > A - o Q @~ T -8 O o
= O L @ O e o O e E & x O oD 3 € e L
- L > Ortrmo..l.l:ln:lqdoeue
SR TN O Lo D8 E @O L L O Q@ @@ L .C
@ — @ @ 3 O © . O L O U T &
(=)} | w x O T oW 3V QD O o~ w 32 x Q

|

[

All Machine

| 48 | 233 | 555

22

|

32 |

Types

53



TABLE 11
MACHINERY-RELATED INJURIES BY
SEVERITY AND PORTION OF MACHINE

PORTION OF | SEVERITY | ALL
MACHINE | stight | Severe |Permanent| Fatal ] Unknown |INJURIES

Auger | 14 | #5 [ 7.+ | 00 | 0.0 | 5.8
Bale ejector | 14 | 16 | 00 | 0.8 ] 0.0 | 1.4
Chain, sprocket | 2.1 | 7.3 | 1w7.8 | 0.0 | 0.0 | 6.3
Control devices | 2.8 | 1.4 | 00 | 0.0 | 1.1 | 1.8
Cutterhead | 2.8 | 14 | 3.6 | 00 | 0.0 | 1.8
Feed mechanism | 4.2 | 2.4 [ 3.6 | 0.0 | 1.1 | 3.4
Gears | 28 | o8 | 7.1 | 00 | 0.0 | 1.6
Hitch, drawbar | 84 | 99 | 00 | 00 | 0.0 | 8.8
Knife, blade I 07 } 32 | 7.4 | 0.0 | 14 | 2.9
Lifting mechanism [ 2.1 | 4.0 | 3.6 | 0.0 | 0.0 | 3.4
PTO shaft, [ [ | ] | |

knuckles [ 1.4 [ 35 | w7 | o0 | 0.0 | 3.2
Rolls, (snapping, | | | ] | |

husking) | 07 | 1.4 | %3 | 333 | 00 | 1.8
Tire, wheel | 49 | 3.0 | 3.6 | 0.0 | 0.0 | 3.4
v-belt, pulley | 35 | 43 | 3.6 | 0.0 | 00 | 4.0
None | 14.7 | 67 | 3.6 | 00 | 111 | 8.6
Other, unknown | 46.1 | 41.9 | 14.3 | 66.7 | 55.6 | 42.1
Total [ 100.0% [ 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
All Injuries | 25.8 | 7.0 | 5.4 | 0.5 | 1.6 | 100.0%
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TABLE 12
MACHINERY~-RELATED [NJURIES
BY PART OF BODY AND PORTION OF MACHINE

PORTION | PART OF BODY |
OF | I | | | | | | I | | AL

MACHINE ] Arm | Back | Eye |Finger| Foot | Hand | Head | Leg |Multiple| Other|INJURIES
Auger |12.2] 0.0 ] 0.0 97| 7.5] 53| 0.0 4.4 | 3.6 | 2.0 5.8
Bale ejector | 24| 2.9 0.0 1.4 006] 27| 0.0 1.5} 6.0 | 2.0] 1.4
Chain, sprocket | 2.4 2.9] 0.0 1.7 0.0 13.3] 0.0 2.5| 3.6 | 58| 6.3
Control devices | 0.0 | 2.9] 4.6 0.7 0.0] 2.7} 2.6 44| 3.6 | 6.0] 1.8
cutterhead ] 0.0] 59| 0.0 34| 00| 2.7 00| 1.5 0.0 | 0.0 1.8
Feed mechanism | 4.9 0.0 0.0 2.1 ] 5.7 4.0 53] 4.4 ] 0.0 | 2.0} 3.1
Gears | 0.0 2.9| 4.6 2.8 0.0 1.3] 2.6 1.5] 0.0 | 0.0 | 1.6
Hitch, draubar | 2.4 | 11.8] 0.0)11.7|20.7] 67| 00| 88| 7.1 | 58| 8.8
Knife, blade ] 0.0 2.9] 9.0 48] 0.0 53| 2.6) 0.6| 3.6 | 0.0 2.9
Lifting mechanism ] 0.0 8.8] 0.0 41| 5.7 13| 7.9} 15| 3.6 | 2.0 3.4
PTO shaft, knuckles | 49] 5.9] 0.0 3.4| 38| 0.0 0.0[10.3] 0.0 | 0.0] 3.2
Rolls (snapping, husking)|] 0.0 ] 0.0 | 6.0| 2.8 | 0.0 | 4.0} 2.6 | 1.5] 0.0 | 2.0 1.8
Tire, wheel | 9.8] 5.9] 0.0 00| 5.7 27| 0.0 59} 3.6 | 5.8| 3.4
v-belt, pulley | 4.9] 0.0) 0.0| 4.8 3.8|13.3[ 0.0 0.0| 3.6 | 0.0] 4.0
None | 4.9] 2.9140.9| 41| 9.4 1.3 [13.2] 7.3 10.7 | 21.6 | 8.6
Other | 51.2 | 44.3 | 40.9 | 32.5 | 37.7 | 33.4 [ 63.2 | 44.1 | 57.0 [ 51.0 | 42.1
Jotal 1100.0%]102.0%]100.0%]100.0%[100.0%[100.0%[100.0%[100.0%| 100.0% [100.0%| 100.0%
All Portions 1 7.4]1 511 40]2.1] 9.6 ]13.5] 6.9 ]12.3] 5.0 | 9.1 100.0%
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Work Injury Scenarios

Based on Crosstabulations

Scenarios were developed by first running a 3-way
crosstabulation of nature of injury by part of body by type of
accident; second, identifying the cells or cell combinations with
the largest frequencies and running a crosstabulation of activity
versus agency of accident for each; and third, identifying the most
frequent combinations of activity and agency for the given type of
accident/nature of injury/part of body combinations. The scenarios
are given in the following general format:

I. Type of Accident (N,)
A. Resulting in [nature of injury] to the [part of body]

(N,) while performing [activity] involving [agency of
accident] (N;).
B. Resulting in [nature of injury] to the [part of body]

(N,)

1. while performing [activity] involving [agency of
accident] (Ng).

2. while performing [activity] involving [agency of
accident] (N;).

N, is the total number of cases of the accident type; N, and
N, are the number of cases of the accident type/nature of
injury/part of body combination; and N;, N;, and N, are the number
of cases of the accident type/nature of injury/part of
body/activity/agency of accident combination.

Reading I-A, I-B-1l, and I-B-2 gives complete statements of
three accident scenarios. If there are no cells or cell
combinations in a particular crosstabulation that indicate a
pattern, then that is stated in the scenario and the largest

marginal frequencies may be identified instead.
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I.

II.

III.

Iv.

V.

Caught In Object (119)

A, Resulting in amputation, cut, or mangle to finger or
hand (59)
1. Involving grain/feed handling equipment, haying

tools, or harvesting equipment (50) with no
dominant activity.
2. While feeding, adjusting, or operating (31) with no

dominant machine type.

Caught Between Objects (110)
A. Resulting in fracture, cut or mangle to finger or hand

(46)

1. While repairing, adjusting, operating, hitching, or
cleaning (33) with no dominant machine type.

2. involving harvesting equipment, misc. equipment, or
grain/feed handling equipment (31) with no dominant
activity.

Struck By or Against Object (68)
A. Resulting in bruise or cut to leg (11) with no dominant

pattern of activity or machine type.
B. Resulting in cut to head (8) with no dominant pattern

of activity or machine type.

Fall, Different Level (43)
A. Involving harvesting equipment (13) with no dominant

pattern of nature of injury, part of body, or activity.
B. Involving misc. equipment (9) with no dominant pattern

of nature of injury, part of body, or activity.

Contact with Sharp Object (41)
A. Resulting in cut to arm, finger, or hand (20)

1. Involving harvesting equipment (11) with no
dominant activity.
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2. While cleaning or repairing (10) with no dominant

machine type.

VI. Caught Under Object (40)
A. Resulting in bruise or cut or fracture to foot (10)
involving tillage tools or misc. eguipment (7) with no
dominant activity.

VII. Struck by Falling Object (37)
A. Resulting in bruise, cut or fracture to head (9) while

operating (5) with no dominant machine type.

VIII. struck by Flyving Object (15)
A. While operating or adjusting (11) with no dominant

pattern of nature of injury, part of body, or machine
type.

IX. Overexertion (14)

A. While hitching (3) with no dominant pattern of nature

of injury, part of body, or machine type.

X. Foreign Cbiect (12)
A. With no dominant pattern of nature of injury, part of

body, activity, or machine type.

Additional scenarios were generated for each of the most
common specific types of machine. The scenario descriptions follow
the same format as those above, but additional information about
the use of the machine, unsafe acts, and the machine part involved

is also given in some cases.

MACHINE TYPE (n)
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I. Type of Accident (n)

A,

Resulting in [nature of injury] to the [part of body]
while performing [specific activity](n). Injuries
involved [use (n)]: [unsafe act (n)]: and [machine part

(n)1.

COMBINE WITH GRAIN HEAD (49)

I. Struck By or Against, Falling or Flying Object, Sharp Object
(18)

A'

Resulting in cut to finger or hand (10) while repairing
or cleaning (7). Injuries involved the cutterhead

(2), v-belt (2), auger (1), sprocket chain (1), none
(1), or other parts (3).

Resulting in bruise to head or shoulder (4) while

operating (2).

II. cCaught In or Between Objects (14)

A.

III.

Resulting in amputation, bruise, fracture, cut or
mangle to arm, finger, or hand (11)
1. while adjusting (3}.
2. while operating (3).
3. while repairing (3).
4. while cleaning (2).
--Scenarios 1, 2, and 4 occurred while harvesting (5)

or stopped but running (3). All involved v-belt (4),
sprocket chain (1), gears (1), rolls (1), or other

parts (4).

Falls, Same or Different lLevels (11).
A. Resulting in cut, sprain, bruise, or fracture to arnm,

back, leg, hand, or head {(11).

IV. Overexertion (3)
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A. No dominant pattern.

BALER (22)

I. Caught In or Between Objects (11)
A. Resulting in cut or mangle to arm, finger, or hand (8)

while adjusting (5). Injuries involved reaching over,
under, or intoc (4):; harvesting (3) or stopped but

running (1); and the ejector (3) or knotter (2).

II. Struck Against, Falling Object, or Sharp Object (8)
A. No dominant patterns.

ELEVATOR, AUGER (20)

I. Caught In, Between, or Under Objects (16)

A. Resulting in amputation, fracture, or cut to arm,
finger, or hand (8)
1. While feeding (3) or operating (2). Injuries
involved reaching over, under, or into (2) and the
auger (4).
2. While adjusting (2). Injuries involved the cable
link (1) or sprocket chain (1).

HAY HARVESTER (17)

I. cCaught In or Between Objects (12)
A. Resulting in amputation, cut, mangle, pinched, or

puncture to finger or hand (10). Injuries involved
harvesting or stopped but running (7) and the sprocket
chain (3) or feeding mechanism (3).

II. Struck Against or Sharp Cbject (4)
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A. Resulting in cut to arm or hand (3) while adjusting,
cleaning, or repairing. Injuries involved the cutter
head, feeding mechanism, or blade.

COMBINE WITH CORN HEAD (16)
I. cCaught In or Between Obijects (9)

A. Resulting in amputation, cut, fracture, or pinched to
arm, finger, or hand (8). Injuries involved harvesting

(5) or stopped but running (3); reaching over, under,
or into (4); and the sprocket chain (2), v-belt,

auger, or rolls.

HARROW (16)

I. Struck Against, Falling Object, or Sharp Object (6)
A. Resulting in bruise, cut, or puncture to leg or arm.

ITI. Caught Between or Under Objects (5)
A. Resulting in cut, bruise or pinch to arm, finger, hand,

leg, or foot (5).

IITI. Fall, Same or Different Level (4)

A. Resulting in bruise, fracture, or sprain to arm, back,
chest, or foot.

CULTIVATOR (15)

I. cCaught In, Between, or Under Objects (11}

A. Resulting in bruise, cut, or pinch to finger or hand
(5). Injuries involved stopped not running (5), and
the hitch or 1lifting mechanism (3).

B. Resulting in fracture to foot (3) while hitching (3).
Injuries involved the hitch (2) or lifting mechanism

61



(1).

SEED PLANTER (14)

I. Caught In or Between Objects (6)
A. Resulting in amputation or cut to finger (3).

B. Resulting in cut or pinch to foot (3).

II. Struck Against Object (3)
A. No dominant pattern.

WAGON, FLAT BED (13)

I. Caught Between or Under Obijects (6)
A. Resulting in bruise, mangle, pinch, or fracture to leg,

foot, or toe (4).

IT. Fall, Different or Unknown Level (3)

A. Resulting in fracture to arm or shoulder (2).

GRINDER/MIXER (13)

I. Caught In, Between, or Under Objects (9)

A. Resulting in amputation, bruise, fracture, cut, or
mangle to finger (7) while adjusting, feeding,
operating, or repairing (6). Injuries involved
stopped, but running (5) or loading (2); reaching over,
under, or into (3); and the auger (3), v-belt (2),

gears, or hammers.
UNLOADER (13)

I. cCaught In, Between, or Under Objects (6)
A. Resulting in cut to finger or hand (4).
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II. Struck Against or Falling Obiject (5)
A. Resulting in cut to hand, head, or leg (4).

CORN PICKER (13)

I. caught In, Between, or Under Objects (9)

A. Resulting in amputation or cut to finger or hand (9).
Injuries involved stopped, running (6) or harvesting
(2); improper use (3) or reaching over, under or into
(2); and the 1rolls (5).

ITI. Struck Against, Flving Object, or Sharp Object (4)

A. No dominant pattern.

IRRIGATION EQUIPMENT (13)

I. Struck Against, Falling or Flyving Object, Sharp Obiject (5)

A. No dominant pattern.

II. cCaught In or Between Obijects (4)

A. Resulting in fracture or cut to finger (4) while

operating (2) or repairing (2).

SEED DRILL (11)

I. cCaught Between Objects (4)
A. Resulting in cut to finger (2).

II. Falling Obiject, Flyving Object, Sharp Obiject (3)

A. No dominant pattern.

WAGON, SELF-UNLOADING (11)
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I. cCaught In or Between Obijects (7)

A. Resulting in fracture, pinch, or puncture to finger

(3).

MANURE LOADER (10)

I. Fall, Different o1 Unknown Level (5)
A. Resulting in fracture (3).

II. Caught Between or Under Objects (3)
A. Resulting in fracture or cut to finger (2).

Based on Treesearches

The treesearches of the machinery-related injury file are
displayed in the format shown on the next page. Starting with each
of the most common machine types in the file, a treesearch was done
on four variables: general activity, specific activity, accident
type, and location. HI's on these variables together with the
number of cases are shown at the first branch (variable #1). These
HI's were added to the machine type criterion and treesearches were
run against 14 more variables: age, sex, employment status, action,
type of accident, nature of injury, part of body, severity,
exposure, experience, use of machine, machine part, unsafe act, and
condition of machine. HI's on these are shown at the second branch
(variable #2). These HI's were in turn added to the first two
criteria and run against several other variables including some of
those already mentioned. The selection of variables for the third
and final treesearch run depended on the results of the first two
runs. HI's identified on these runs are shown at the third branch
(variable #3). |
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Machine Type /N[=number of cases]

---~ variable #3 = option /N

Combine with grain head /49

--—-- general activity = machinery maintenance /28

---- use = stopped, not running /16

---- accident type = struck bg or
against/

---- action = kneeling /4
--=-- part of body = back /3

---- machine part = cutterhead /3

---- accident type = overexertion /2

---~ unsafe act = lost balance /9

---- accident type = fall, different
level /5

---- action = climbing /7

---- action = climbing /7

--—-- experience = 29-91 days /6
-—-—— age = 65+ years /4

---- machine part = v-belt /4
cutterhead /3

--—- machine part

[continued on next page]
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Combine with grain head /49 [continued]

—— . ——— — ———— T ————

~==w« part of body = hand /7
---- action = kneeling /4
---- machine part = v-belt /4

---= accident type = fall, same
¥p level /2

-——-— part of body = hand /9

—-—-- action = climbing /7

--—- action = kneeling /5

---- machine part = v-belt /4

---- accident type = fall, same level /2

---= sgpecific activity = cleaning /9

1

3

1

|
o
Lo
g
]

45-64 years /7
harvesting /4

|
|
|
|
c
n
o
I

---- accident type = fall, different level /3
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Baler /22

---~ location = hay field /18

---- unsafe act = reaching over, under, into /9
----~ activity = adjusting /8

---- machine part = ejector /6

--—-- condition = equipment failure /4

---- machine part = knotter /2

---— general activity = field work /15

-=-=-- uge = harvesting /6

-=--= activity = adjusting /6

----~ unsafe act = reaching over, under, into /6
---- machine part = ejector /5

---- action = walking /3

—-=-=-- activity = riding /3

---- machine part = knotter /2

--—- specific activity = adjusting /8

---- location = hay field /8

---- nature of injury = cut /7

---- unsafe act = reaching over, under, into /5
~==- machine part = ejector /4

---- condition = equipment failure /3

--—- machine part = Kknotter /2

---- experience = 8-14 days /2
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Elevator, auger /20

————————————— ——————

---- location = granary /13

---- unsafe act = reaching over, under, into /8
---- accident type = caught in /7
wwww part of body = arm /4

--=-- accident type = caught in /11

---- machine part = auger /8

~-==~ unsafe act = reaching over, under, into /6
---=- usie = stopped but running /5

--=-- nature of injury = multiple /4

---- condition = guard removed /2

--=-- accident type = caught in /8
cattle shed /3
shop /2

]

—-—-- location

---- location
Combine with corn head / 16

———- location = corn field /7
---- gpecific activity = cleaning /4

Harrow /16

—-——- location = grain field /7
---- gpecific activity = lubricating /3

-——- accident type = fall, same level /2

Cultivator /15

---~ gpecific activity = hitching /6
~~=-- location = machine shed /4
---- accident type = struck by flying object /2
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Seed planter /14

-=--=- location = machine shed /4
--—- specific activity = bystander /3

Wagon, flat bed /13

--=-=- accident type = caught under /4
—---- location = hayfield /3

Grinder/mixer /13

---- general activity = chores /9

---- location granary /4

feed lot /3

-=== location

Unloader /13

---- location = silo /8

---- general activity = chores /5

---- specific activity = adjusting /5

Corn picker /13

-—-- location = corn field /8
Irrigation equipment /13
-—-- accident type = struck by flying object /2

Seed drill /11

——-- location = grain field /7

Wagon, self-unloading /11
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Manure loader /10

---- specific activity = riding /5

—--- accident type = fall, different level /4
---- location = feed lot /3

---~- general activity = building maintenance /2
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Interventions

Interventions aimed at reducing the number or severity of
agricultural machinery-related injuries can be classified in a
variety of ways. The target of the intervention can center on the
machinery operator, the machine itself, or the envircnment in which
the machine operates. By method, interventions can utilize
educational techniques, engineering techniques, or enforcement
techniques.

Education is the responsibility of the safety educator. He
or she can assist farmers and their families in understanding how
to deal with work-related hazards around the farm and ranch by
recognizing and eliminating them. Educational techniques are aimed
at the machinery operator or his family but the safety information
that is conveyed may rezlate to the machine itself, the operator,
or the environment in which the machine operates.

Enforcement techniques often involve the machine by requiring
manufacturers to provide certain safety equipment or design
machines according to safety standards. The farmer and his
operations may also be subject to enforcement through workplace
safety legislation, but historically the small farmer has been
unaffected by interventions of this type. Enforcement or
regulation is a phase of agricultural accident prevention that is
not well accepted by the agricultural population. However, many
voluntary standards and recommendations for agricultural
requlations are supported and complied with by the agricultural
industry.

Engineering interventions almost always involve the machine
itself--improving its design or implementing safety equipment.
They often relate to the operator as well, however, improving his
ability to operate the machinery in a safe capacity.

With this in mind, the following represents an inventory of
possible countermeasures for the various agricultural machinery-
related work injuries discussed in this report. Most of the
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countermeasures listed consist of operating procedures that can be
utilized by the farmer himself. As such they fall into the realm
of education or enforcement countermeasures. Engineering
countermeasures in the form of design changes can also be utilized
by the farmer in many instances, but most must be implemented by
equipment manufacturers.

The first 1listing refers to machinery in general and is
arranged by accident type. Listed first are those accident types
identified by the scenarios in the previous section as being most
common. Within each accident type, countermeasures are given for
the most common activities or agencies of accident identified by
the scenarios.

The second listing of countermeasures is arranged by specific
machine. Countermeasures are listed for those accident types which
differ from the scenarios for machines in general.

Caught In Object

To avoid being caught in agricultural machinery, operators

should follow manufacturers' recommended procedures for adjusting
and operating agricultural equipment. All shields or guards should
be kept in place and in operating condition. Machines should be
stopped before adjusting or lubricating. Operators should wear
proper fitting clothing to prevent accidental entanglement. Gloves
should always be worn to protect the hands.

Engineering countermeasures include interlocks to prevent
operation of machines without guards in place. Improved design in
shields would eliminate the desire or ability of the farmer to
remove them and better protect those portions of the machine which
are implicated in entanglements. Shutoff mechanisms which activate
when no operator is present may be used in some instances.

Should entanglement occur, emergency stop mechanisms can
reduce the severity of injuries. The presence of an assistant who
can summon medical personnel or administer first aid and CPR can

also reduce the severity of injuries,
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Caught Between Objects

Countermeasures for being caught between objects involving
agricultural machinery include stopping the machine before
repairing, adjusting or lubricating. All guards and shields should
be 1in place Dbefore a machine 1is placed in operation.
Manufacturers' recommended operating procedures should be cbserved
at all times. Many of the engineering countermeasures for "caught
in object" accidents can be followed.

Struck By or Against Obiject

Interventions for being struck by or against agricultural
machinery include the wearing by operators of protective headgear
to reduce head injuries. The manufacturers' recommended safety
procedures should be followed when servicing or operating any
machine.

To avoid being struck by or against the machine during
machinery maintenance, all hydraulic or mechanical equipment should
be lowered before leaving the operator's platform. All servicing
should be performed before starting the machinery, not while it is
running. Engineering countermeasures could also be implemented
such as engine stoppacge devices that detect the presence of an
operator and shut off the engine when no operator is at the

controls.

Fall, Different ILevel

To avoid different level falls involving machinery, operators

should wear protective skid-resistant footwear and keep all working
surfaces (platform, pedals, steps) free of dirt, grease, trash, and
all foreign materials. The operator should be alert when mounting,
dismounting, or operating a machine.

Platform and steps should be constructed of slip-resistant
surfaces and in such a way that reduces or eliminates the

accumulation of foreign material. Steps should be used as
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intended, facing the steps when dismounting.

Contact with Sharp Object
Countermeasures for contact with sharp objects involving

agricultural machinery include the wearing by operators of
protective clothing, and stopping the machine before attempting to
clean out, adjust or service it. Guards should be provided for
sharp objects located in areas where the operator may be working.
Personal protective equipment for hands and arms should be worn.
Engineering countermeasures include improved design on
guarding of sharp objects and locking mechanisms to keep sharp
objects from falling. Automatic locking devices could be activated
when the machine is not running such as during machinery

maintenance.

Caught Under Objects
To avoid being caught under agricultural machinery, operators

should not attempt to dismount the machine while it is still
moving. Safety shoes should be worn at all times. Equipment
should be lowered to the ground before dismounting from the
platform.

Struck by Falling Object
To avoid being struck by falling objects inveolving
agricultural machinery, bump caps or hard hats should be worn to

protect the head. The machine should be completely stopped before

operator begins to service or adjust the unit.

Struck by Flying Object:
Countermeasures for being struck by flying objects involving

agricultural machinery include the use of safety goggles and
protective headgear. Operating procedures should be followed and
the machine should be stopped before approaching it to uncover or
open doors to rotating parts. Design of the machine could be
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modified to disallow movement when covers or doors are opened.

Overexertion

To avoid overexertion involving agricultural machinery, heavy
hitches should not be manually lifted. Hydraulic or mechanical
jacks should be used. Design of machines should facilitate
operation so that strenuous tasks are reduced.

Foreign Object
To protect against foreign objects requires that the operator

wear the correct personal protective equipment such as safety
shoes, goggles, bump cep or hard hat, and a proper respirator when
applicable. Manufacturers' recommended operating procedures should
be followed.

COMBINE WITH GRAIN HEAD

Caught In or Between Ohjects
The combine should be stopped before adjusting, repairing or

cleaning. V-belt tension should be kept in proper adjustment to
prevent slippage, and operators should never pull on the belt.

All guards should be kept in place until the machine has stopped.

Struck By or Against, Falling or Flying Object, Sharp Obiject
When performing machinery maintenance, the operator should

always wear protective gloves. The machine should always be in the
stopped position before work is begun. Operators should also wear
safety headgear at all times.

To avoid being struck by a lifted cutterhead, blocks should
be put under the cutterhead or locking devices should be utilized
to keep the cutterhead from falling. Design changes could make

locking devices automatic during servicing.

Fall, Same or Different Level

75



All working surfaces should be kept free of foreign materials.
Proper protective and slip-resistant footwear should be worn and
operators should be alert when mounting or dismounting the combine.
The platform and steps should be constructed of slip-resistant
surfaces and in such a way that reduces or eliminates the
accumulation of foreign material. Steps and handrails should be
provided and used as intended.

Overexertion

Operators should not attempt to move or 1lift heavy objects
without assistance from hydraulic or mechanical jacks or another
person. Design of the machine should facilitate operation so that

strenuous tasks are reduced.

BALER

Caught In or Between Ohjects
The PTO should be completely stopped before attempting to

unplug or clear the baler. Operators should stay clear of moving
parts and make sure bystanders are clear before operating the bale
ejector or opening or closing the rear gate on big round balers.
Guards should always be kept in place and interlock systems
can be utilized to prevent operation of the machine when guards are
removed. Knotter heads should not be adjusted while the machine
is running but rather, the machine should be turned over manually.

Bale ejectors should have screens or guards in place before
operating.

ELEVATOR, AUGER

Caught In, Between, or Under Objects

Auger elevators should always be stopped before servicing.
Operators should keep clear of blades, the PTO shaft, and other

moving parts when working near them, especially when picking up
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spills. V-belt tension should be kept in proper adjustment to
prevent slippage, and operators should never pull on the belt.
Hands should never be used to help the machine along when it
clogs or slips. Children should be kept away from the work area.
Guards or shields should always be in place while the machine is
in operation. Interlock devices may be utilized to prevent

operation of the machine when guards are removed.

HAY HARVESTER

Caught In or Between Obijects
Hay harvesters should always be stopped before servicing or

repairing, and operators should keep clear of all moving parts,
especially the sprocket chain and feeding mechanism. Shields
should be provided and the machine should be in operation only when
all shields are in place. Children and bystanders should be kept

away from the work area.

Struck Against or Sharp Object
Hay harvesters should be completely stopped before attempting

to service the cutterhead or blade. Shielding should be provided
to prevent contact with the sharp edge of the knife. Interlocks
can prevent machine operation without all guards in place.

COMBINE WITH CORN HEAD

Caught In or Between Ohijects

Combines should be completely stopped before performing any
kind of servicing operation. Hands or feet should never be used
to unplug rolls. Guards should always be kept in place while

combines are operating.

CULTIVATOR
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To avoid getting caught in, between, or under objects when
hitching a cultivator, the operator should stay clear of pinch
points. The cultivator needs to be in a stable position on smooth,
level ground while the hitching operation is taking place so that
no shifting occurs. Engineering countermeasures include the design
and utilization of hitching mechanisms so that cultivators can be
hitched to the tractor hydraulically without the operator leaving
the platform.

WAGON, FLAT BED

To avoid injuries to the feet from getting run over by flat
bed wagons, the tractor driver should be able to see his assistant
at all times when backing up to hitch the wagon. Quick-connect
hitches could also be used to eliminate the need for manual
hitches. Wagons should be hitched on smooth, level ground and
should be blocked so they stay firmly in place during the hitching

operation.

GRINDER, MIXER

To prevent finger injuries that occur during adjusting,
feeding, or operating a grinder or mixer, shields for all
v-belts, augers, and gears should be in place while the machine is
operating. Adjusting or repair should be done only when the
machine is stopped. Hands should be kept away from the feeding or

throat area.
CORN PICKER
To prevent amputations and cuts to the hands and fingers while
operating corn pickers, plugged rolls should never be cleared while

the machine is running. Machines should always be turned off
before cleaning out clogs and hands should never be used. Design
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changes have produced corn pickers which can be mechanically or
hydraulically controlled so that rolls can be opened up or reversed
to unclog material without the operator leaving the platform.
Increased use of these newer machines will eliminate many hand and

finger amputations.

79



Discussion

Today's modern farms are equipped with both engine- and PTO-
driven machines for producing and handling farm commodities and
other materials. These machines are used in almost all aspects of
farm work. Unfortunately, each year many farm workers are injured
by these machines.

Most of the farm population is well aware of the hazards of
working with farm machinery. Warning signs and decals are placed
on the equipment, most hazardous areas are guarded or shielded, and
there are more tractor and machinery safety programs and materials
available to farmers and ranchers than ever before. And vyet,
tractors and machinery continue to be major sources of accidental
farm work deaths and serious injury. While the farm tractor is
involved in many accidents, agricultural machines have higher
injury rates in terms of hours of use (Gadalla, 1962; Doss &
Pfister, 1972).

Studies of farm machinery-related deaths and injuries
generally agree on the most common machine types with respect to
their involvement in farm work injuries. Wagons were cited as the
most common type in five studies. While wagons would not seem to
be particularly hazardous, farmers may be exposed to them more than
other machine types. Doss and Pfister found that wagons were the
most commonly used implement--about 15 per cent of total machinery
hours. Other machine types were used for no more than 5 per cent
of the hours. Other studies of farm injuries, including the 35-
state survey, consistently report four machine types (in addition
to wagons) as being most often involved: combines, balers, corn
pickers, and auger elevators.

Gadalla and Doss and Pfister alsc computed injury frequency
rates per million hours of use for specific machine types. On the
basis of these rates, elevators, corn pickers, combines, wagons,
and balers were the most hazardous. This agrees with the result

based on frequency alone.
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The age, sex, and employment status of persons injured in
machinery accidents is significantly different from all farm work
injuries. Family males are overrepresented and family females are
underrepresented. This is not unexpected in view of the data
reported in Doss and Pfister which show that females accounted for
only 2.5 per cent of the machinery exposure hours.

The distribution of machinery-related work injuries by acreage
and agricultural operation is also significantly different from
that for all work injuries. Grain farms and "other" farms (i.e.,
other than beef, dairy, grain, or fruit) were overrepresented. By
size, farms of less than 100 acres, 200-499 acres, and 1,000 or
more acres were overrepresented. No other studies examined the
effect of these two variables so it is difficult to put this
finding into perspective.

Hay baler injuries result from a few basic injury scenarios.
Reaching over, under, or into the intake rollers or ejector
mechanism and adjusting the knotter were the principal hazard
patterns. Schnieder (1983) described the most common scenario as
being caught up in the baler. Hardin (1967) was more specific--
arms caught up in the intake rollers. Gainor (1983) added to the
scenario--arms caught in intake rollers while adjusting the twine
feeding apparatus or inspecting the machine. Baker, Fletcher, and
Zeglen (1977) described clearing a plugged machine as the most
common scenario for the big round baler. Despite the hazards
associated with big round bales and balers, McCarthy, Robinson, and
Brand (1985) found that it was the safest of the three baling
technologies that they evaluated.

Corn pickers were associated with particularly severe
injuries. Wardle (1963) found that amputations accounted for
nearly half the injuries and in the 35 state surveys 30 per cent
resulted in permanent impairments (the most of any machine type).
In all studies of this machine, the snapping, husking, and stalk
ejector rolls were the principal hazard points. Most injuries

occurred while attempting to clear stalks from a clogged machine
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(Cogbill & Busch, 1985).

Several authors noted a decrease in corn picker injuries as
farmers switched to combines for harvesting corn. This resulted
in an increase not only in combine-related injuries, but also in
auger-related injuries. Auger elevators, used to move the shelled
corn produced by combines, replaced chain elevators which handled
ear corn.

The combine, with either grain head or corn head, was not the
subject of any special studies identified for the 1literature
review. Perhaps this was because the consequences were not as
dramatic as for corn pickers or augers. Nevertheless, combines
were the most frequently named machine type in the 35 state surveys
and among the most frequent in most other studies reviewed. There
was no dominant hazard pattern for combines although Jepsen (1981)
reported that more than half of the accidents happened in the
header area, most when the header fell on the victim. Cuts and
bruises while repairing or cleaning the machines were most common.
But, there were also more serious cases resulting in amputation,
fracture, or mangle while adjusting, operating, or cleaning during
the harvesting operaticn. These cases involved v-belts, sprocket
chains, gears, and rollers. Falls were also associated with this
machine.

Auger-related injuries, however, result primarily from one
hazard pattern--reaching into or slipping into the feed mechanism
and being caught by the auger. Because of the avulsive nature of
the injuries, they commonly result in amputation or other permanent
disability. Many are fatal. The upper and lower extremities are
involved almost exclusively.

Preventing these auger injuries would seem to be simple: guard
the intake area. Small and Dennis (1975) said that virtually all
of the grain auger intake injuries they reviewed could have been
prevented by a guard. And yet, Beatty, Zook, Russell, and Kinkead
(1982) reported that 50 per cent of their patients admitted

removing or altering the guard on the auger that injured them.
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Moreover, the authors inspected 100 grain augers in the area and
found "95 per cent had shielding altered or removed" (p. 99).

Another elevator-related accident type that is less common but
very often fatal is overhead electrical contact. According to
Fletcher (1974), 45 per cent of the electrical contacts studied
involved augers or elevators and 80 per cent were fatal. The most
commonly recommended countermeasure is to "be careful" when around
power lines. A more effective intervention would be to raise,
shield, or bury the power line, or ground the equipment.

The last machine to be discussed is the farm wagon. Although
it was named as one of the most common types of machines involved
in farm work injuries, 1little detailed information has been
published about these cases. Even this analysis of the machinery
bi-level data provides 1little insight intoc the matter because
detailed data on wagon-related injuries was recorded on a separate
bi-level--Agricultural Wagons (Fll). Nineteen states used the F11
and 89 forms were completed. These data, however, were not within
the scope of this project.

The work injury scenarios in this report were constructed to
define the most common hazard patterns in machinery-related farm
work as documented in the 35 state farm surveys. The various
combinations of accident characteristics, taken together, create
outlines of the injury events. The outlines are not complete
because some elements are not defined. But sufficient information
is present to suggest possible countermeasures as set forth in the
section on interventions. The scenarios were presented in
descending order of importance as measured by the frequency of
injury. Interventions aimed at high ranking scenarios should be
considered first for implementation because they have the greatest
potential benefits.

When one thinks of machinery-related injuries, particularly
in an industrial rather than agricultural environment, the most
ocbvious intervention is guarding--i.e., physically separating the

operator from the point of hazard. That approach would seem to be
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the most effective. Where guards must be removed for access to
parts for adjustment, service, or unjamming, then the guards can
be interlocked with the power source to prevent access while the
system 1s energized.

There are areas of the machines, however, that cannot be
adequately guarded because the crop must feed into the machines.
For these areas, instructions and warnings may be the only
interventions possible. Lehto and Miller (1986) give a
comprehensive analysis of the design and evaluation of warnings.

A broad range of interventions are possible. Each one must
be examined to assess its value in an overall injury prevention
program. Although all three types of interventions have a place
in a comprehensive injury prevention program, research has shown
that engineering approaches are more effective than enforcement,
and enforcement more effective than education (National Research
Council Committee on Trauma Research, 1985). Many factors must be
considered in evaluating each potential intervention. Among those
factors are potential effectiveness, cost, feasibility, effect on
productivity, time required to begin implementation, time required
for full implementation, and acceptability by those affected.

It is essential, too, to plan for the administrative and
effectiveness (impact) evaluations of the interventions that are
finally implemented. The fact is that there has been virtually
no formal evaluation of injury prevention measures on the farm.
The extensive 1literature review undertaken for this study
identified only a few research reports that could be considered to
be evaluations. None c¢f the studies reviewed, however, were true
evaluations using experimental or even quasi-experimental designs.

A systematic, scientific approach to the farm work injury
problem congisting of injury surveillance and intervention
selection, implementation, and evaluation will bring about the most
effective results and the most prudent use of limited resources.

In recent years new technology in agriculture has resulted in
new and different equipment and procedures. Changes from
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traditional methods are often associated with new technology and
equipment. As a result, the farmer is faced with new hazards.
Recent examples include the big round and jumbo-sized square hay
balers and their related equipment, increased guantities of on-farm
grain processing and storage, and new systems for handling manure
and other solid wastes associated with livestock (Young, 1980).
Preventing injuries or deaths due to farm machinery is a constant
challenge to all members of the farm family, their employees, and
implement designers and manufacturers.

Some areas for further research are suggested by the analysis
and discussion of machinery-related farm work injuries. More
recent data on the amount of exposure to various machines would
greatly increase our ability to interpret the injury frequency data
and thus would increase cur understanding of it. Our ability to
establish priorities for the injury scenarios would also be
enhanced. Doss and Pfister and Gadalla established the
feasibility of obtaining detailed machinery exposure data through
diaries.

It is also very important to collect data on the particular
makes and models of machinery. There is a wide variety of
equipment available with various designs and features. It is
impossible to tell from the injury data whether the injury was
attributable to a design element common to all machines of the
given type or if it was due to an element unique to one model or
manufacturer. Knowing this would directly influence the choice of
intervention strategies.

Napier, Goe, and Fugh (1985) suggested that attention should
be given to factors not usually studied. We agree that most
studies of traditional factors have yielded as much information as
can be expected and that a new approach is needed. It is necessary

now to identify true causal factors that produce injuries. This

means not just identifying a hazardous condition associated with
an injury but finding out why it was not recognized or corrected.
It means finding out if the person knew the safe way to perform the
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job and why he or she deviated from that procedure. It means
finding out if training and supervision were adequate, and if not,
why not. Knowing the true causes of injuries will lead to more

effective interventions.
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APPENDIX

FREQUENCY AND PER CENT
DISTRIBUTICNS
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VARIABLE: 01,,,STATE

MALUF

00,.NS/NA
01...ALABAMA
02.4¢CALIF
03,.-.MARYLAND
04,,.MISSOURY
05,.,.UTAH
06,.,ARIZONA
07,..1DAND
08,..,GEORGIA
09...XANSAS
10...PENNA
11, ..NISCONSN
12, .. T0OWA
13,, OKLAHOMA
14.,MONTANA
15,.+53 DAKQTA
16...,INDTANA
17,.08 MEXICO
18...NEW YORK
19,.,.VERMONT
20.. . NEW HAMP
21eePELAWARE
22...NEBRASKA
23...COLORADD
24, .., ARKANSAS
25..«CONN
2bess VASHNGTN
27 ..+ OREGON
28...VIRGINTIA
29..,1TAH 11
30,..,MICHIGAN
31...TENNESSF
3P..KANS TI1
33,,,GE0R II
34,...5 CALINA
3I5...10WA 11X

TOTAL

EREQUENCY
0
7

17
29
0
10
5
41
0
27
e8
0
78
13
4
12
14
4
31
13
3
0
eb
4
22
0
8
2o
b
2
15
11
0
13
2e
64

555

FILF: GTFFAI

DATE:

PER CENT DISTRIBUTION

IhgL ZEBD

.00
1,26
3,06
5.23%

00
1,80

.90
7.39

,00
4,86
5,08

900

14,05
2.34
a2
2,16
2.52

J2
5.59
2.34

.54

W00
4,68

72
3,96

.00
1,44
4,68
1,08

.36
2,70
1,98

.00
2.34
3,96

11.5%

99,96

4

EXCL ZERQ

1.26
3,06
5,23
W00
1,80
.90
7|39
00
4,86
5.05
.00
14,05
2,34
W72
2,16
2.52
o7
5.59
.54
.00
4,68
.72
3,96
L00
1444
4,68
1,08
.36
2.70
1,98
.00
2.34
3,96
11,53

99,96

04/1c/88



VARIABLE: 02,..RESIDENCY

FILE: GYFFW] DATE: 04/12/88

PER CFNT DISTRIBUTION

VALE EREQUENCY INCL ZERO EXCL ZERD
00,,+NS/NA | .18
01,,.HUSBAND 272 49,01 49,10
024 WIFE 2e 3,96 3,97
03,.,s50N 102 18,38 18,41
04,,.PAUGHTER 12 2,16 2,17
05...0THER 21 3,78 3,79
06,0FT EMPL S8 10,45 10,47
07...PT EMPL 61 10,99 11,01
08,..VISITOR 4 .12 ol
09...GUEST 2 .36 <36
TOTAL 555 99,99 100,00
VARIABLE: 03...AGE FiLE: GTFFWI DATE: 04/12/88
PER CENT DISTRIBUTION
VALUE EREQUENCY INct ZERO EXCL ZERN
00,..NS/NA 0 .00
01... 1= 4 YR { .18 .18
02.,.+ 5=14 YR 29 4,50 4,50
03...15=24 YR 124 2¢.34 22,34
04...25~44 YR 192 34,59 34,59
05,.:45=64 YR 160 28,83 28.83
06,..55, DVER 29 4,50 4,50
07 4o INKNDWN 28 5,05 5.05
TOTAL 555% 99,99 39,99
VARIABLE: 04,..5EX FILE: GTYFFWI DATE: 04/12/88
, PER CENT DISTRIBUTION
MALUE EREQUENCY INCL ZERO EXCL ZERQ
00,,.NS/NA 2 .36
01..sMALE 510 91.89 92,22
02...FEMALE 43 7.75 7.78
TOTAL 555 100,00 100,00

o
Sen i



VARTABLE: 05,,,liMBR TINJRD
JALE EREQUELLY
00,.,.NS/NA 0
01.,.¢INE 548
OZQOITWO b
03, .. THREE 0
04,..4, MORE 0
0S5, ., UNKNOWN 1
TOTAL 555
VARIABLE: 06.,.WK=LEISURE
JYALIE EREQUENCY
00.-.NS/NA 0
OloolNORK SSS
02...EISURE 1]
03, .. UNKNOWN 0
TOTAL 555
VARIABLES: 07,,.MONTH

MALUE

00,...NS/NA
01,..JANUARY
02...FEBRUARY
03,.sMARCH
04,,.APRIL
05,.eMAY
06,0+ JUNE
070..JUL?
08,..AUGUST
09,..5EPTEMBR
10,..0CTOBER
11,..NOVEMBER
12..DECEMBEK
13... UNKNOWN

TOTAL

ERERUENLY

4
18
16
29
33
50
68
a8
56
54
75
52
13

i

555

FILF: GTFFWI

DATE: 04/12/88

PER CENT DISTRIBUTION

JALL ZERQ EXLCL ZEROD
L0n
98,74 98,74
1,08 1,08
.00 .00
.00 ,00
.la ’18
100,00 100,00
FILE: GTFFWI DATE: 04/12/88
PER CFNT pISTRIBUTION
JNcL Z2ERD EXCL ZERQ
,0n
100.00 100.00
,00 .00
oon .00
100,00 100,00
FILE: GTFFWI DATE: o04/s12/88

PER CENT DISTRIBUTION
Ihci ZERJD EXCL ZERD

36
3.24
2.88
5,2%
5,95
9,01

12,29
15.84
10,09
9,73
13,51
9,37
2,34
.18

100.00

3,25
2.89
S5.24
5,97
9,04
12,30
15.91
10,13
9.76
13.56
9,40
2.35
18

99,98

(R



VARIABLE: 08

MALUE

00,.,..NS/NA
01,...5UN,
02,, cHON.
03...TUES.
04,..%WED,
05..,.THURS,
06...FRI,
07.,..5AT,
08, .. JNKNOKN

TOTAL

VARIABLE: 09
MALUE
00,..NS/NA
01.'- 1 A’M.
02..+ 2 A.M,
03... 3 A.M,
GQCIO 4 A.M.
05... 5 A-Mo
06,0 6 ALM,
07,00 7 ALM,
0B..e 8 A,M,
09.. 9 A M,

10,..10 A.M,
110..11 A.M.

12...NOON

13..- 1 P.M.
14... 2 P.M,
15..4 3 P,M,
16"0 a P.Mo
1700' 5 POM.
18... &6 P.M,
19... 7 P,M,
20... B P.M.
21000 9 P'M.
aa.‘.lo P.M.

23...11 P.M,

24, ., .MIDNIGHT

25. .+ « UNKNOWN

TOTAL

evs DAY/WEEK

EREQUENCY
127
21
58
75
67
64
60
62
el

555

» e TIME/DAY

FREQUENLY
127

12
11

38
59
40
13
el
33
45
43
24
12
12

= Y s e (D

555

FILF: GYFFWI

DATE:

PER CENT DISTRIBUTION

1dMcL ZERQO

22,88

3,78
10,45
13,51
12,07
11,53
10,81
11,17

3,78

99,98

FILES GTFFWI

EXCL ZERD

4,91
13,55
17,52
15,65
14,95
14,02
14,49

4.91

100,00

DATE:

PER CENT DISTRIBUTION

dbhcl ZERD

22,88
.36
.36

1,44
2,16
1.98
1,44
1,62
1,62
6,85
10.63
7.21
2.34
3.78
5.95
8.11
7,75
4,32
2.16
2.16
1.44
.72
18
.18
.36
1.98

99_98

EXC)L ZERO

'y
247
1.87
2.80
2457
1,87
2.10
2,10
8.88
13.79
9.35
3,04
4,91
771
10.51
10,05
S.61
2480
2.80
1.87
o3
.23
W47
2457

100,00

3D

ob4rs1e/88

04s12/88



VARIABLE: 10,..INJRY/ILL
MALUE EREQUENLY
00,..NS/NA 0
01,..sINJURED 555
02...ILL 0
TUTAL 555
VARIABLE: 11.,.SEVERITY
VAL UE EREQUENCY
00,,.VS/NA 0
01...SLIGHT 143
02...5EVERE 372
03,..PERM, 28
04,..FATAL 3
05, .. INKNOWN 9
TOTAL 555
VARIABLE: 12...ACTIVITY
MALUE ERLQUENCY
00,..NS/NA b
01...BLDG MAT 6
02...FLD WORK 205
03,..HSE WORK 0
04...MACH MNT 168
05,..RECREATN 1
06,..CHDORES 67
07...LIVESTCK 5
08...YRD WORK 6
09...,0THER 91
TOTAL 555

FILF: GTFFWI DATE: 04/12/88
PER CENT DISTRIBUTION
LML ZERD EXLl ZERQ
.00
100,00 100,00
.00 .00
100,00 100,00
FILF: GTFFNWI DATE: 04/12/88
PER CENT DISTRIBUTION
JMclL ZERD EXCL ZERQ
,00
25,77 25477
5,05 5,05
.54 .54
1.627 {.62
100,01 100,01
FILE: GTFFWI DAYE: 04/12/88

PER CENT DISTRIBUTION

ANCL ZERD EXCL ZERQ
1,08
1,08 1,09
36.94 37,34
00 .00
30.27 30,60
.18 .18
12.07 12.20
.90 .91
1,08 1,09
16,40 16.58
100,00 99,99



VARIABLE: 13,,..ACTION FILE: GTFFWI DATE: 04/12/88

PER CENT DISTRIBUTION

JYALUE EREQUENLCY JhcL ZERD ELLL ZERD
00,.. . NS/NA 7 ‘ 1,26
01,..CLIMBING 33 6.31 6,39
02,.sDRIVING 19 3,42 3,47
03,,.JUMPING 18 3.24 3,28
04,,.KNEELING 37 6,67 6.75
05,,.LIFTING 68 12.25 12.41
06,..LYING DN 5 .90 .91
07..«RIDING 16 2,88 2.92
08,.+.RUNNING 1 .18 .18
09,..3ITTING 19 3,42 3,47
10,..STANDING 239 43,06 43,61
11,.,.WALKING 29 5.23 5,29
§12..«0THER 62 11.17 11.3¢
TOTAL 555 99,99 99,99
VARIABLE: 14.,..15T AID BY FILFS GTFFWI DATE: 04/12/88
, PER CENT DISTRIBUTION
MALUE EREQUENLCY Jucl ZERQD EXLL ZERD
00,..NS/NA 143 25,77
01.,..L0CTOR 250 45,05 60.68
02,..FAMILY 70 12,61 16.99
03...NURSE 12 2-16 2.91
04,..5ELF 51 9,19 12.38
05, . MULTIPLE 13 2,34 3,16
06, 0THER 16 2.88 3,86
TOTAL 5595 100,00 100,00
VARIABLE: 15,...MHD TREATED FILE: GTFFAIL DATE: 04712788
) PER CFNT DISTRIBUTION
Sal UE EREQUELLY JhcL ZERO EXcl ZERQD
00,..NS/NA 133 23.96
01...NOT RESDP 13 2.34 .08
03-I.al MORE 290 52.25 68.73

TOTAL 555 99,99 100,00



VARIABLE: 16,,.TYPE INJRY

NALUE EREQUELCY
00,..NS/NA 5
01...AMPUTATN 25
02..,A5PHYXIA 0
03.,.BRUISE 71
04,..BURN 6
05,..FRACTURE 76
06,..CUT 195
07...EYE INJ 20
08,.."ANGLED 22
09,,..PINCHED 11
10...PUNCTURE 18
11...5PRAIN 45
12...MULTIPLE 3y
13...0THER e7
TOTAL 555

VARIABLE: 17,...PART BODY

NALUE EREQUELCY
00,..,NS/NA 1
01,..4ARM 41
02...,BACK 34
03,..CHEST 11
04..,.EYE 2e
05...F INGER 145
06,.,F00T 53
07.0.GENITAL 0
08.esHAND 75
09,..4EAD 38
10...LEG 68
11, ..NECK 3
12..+35HDULDER 8
13...70E 8
14, .. TRUNK i
15,..MULTIPLE 28
16...0THER 19
TOYAL 555

FILE: GTFFWI DATE:

PER CENT DISTRIBUTION

Zhcl ZERD EXCL ZERD
.90

4,50 4,55
.00 .00
12,79 12.91
1,08 1,09
13069 13!82
35,14 35,45
3.60 3.64
2.96 4,00
1.98 2,00
3.24 3.27
8,11 8,18
6,13 6,18
4,86 4,91
99,98 100,00

FILES GTFFWI DATE:

PER CENT DISTRIBUTION

Jhcl ZERQ EXCL ZERp
18
7.39 7.40
6,13 6.14
1c98 l’qq
3.96 3,97
26,13 26.17
9,55 9,57
L00 ,00
13,51 13.54
6,85 6.86
12,25 12,27
.54 .54
1,44 1,44
1,44 T 1444
.18 .18
5.05 5,05
3,42 3,43
100,00 99,99

> -
S

04712788

04/12/88



VARIABLFE: 18...,HOW OCCURD FILF: GTFFW] DATE: 04/12/88

_ PER CENT DISTRIBUTION
MALUE EREQUENCY INcl ZERQ EXCL ZERD

00...NS/NA 8 1,44
01,..C'T IN 119 21,44 21.76
02,,.C'T BTWN 110 19,82 20.11
03...C'T UNDR 49 7.21 7.31
04,,.AGNST 0B 68 12,25 12,43
05,..FALL OBJ 37 6,67 beTH
06,..FLY DBJ 16 2.88 2.93
07..,.SHARP OB 41 7.39 7.50
08,,.FOR 0BJ 12 2,16 2,19
09...FALL SL 7 1.26 1,28
10...FALL DL 43 7.75 7.86
11...FALL UNK 6 1.08 1.10
12...ELEC CUR 3 .54 .55
13...FIRE/ORY 3 , 54 .55
14,..H0T SuBS 0 L00 .00
15..,CORRDSIV | .18 .18
164..LIRUID 3 .54 «55
17..eOVEREXPT 14 2.52 2.56
18...6AS5/VAPR 0 .00 ,00
19,...,MATR EXP i .18 .18
20...0THER 23 4,14 4,20
TOTAL 555 99.99 100,00
VARIABLE: 19,,,WHERE TRTD FILF: GTFFW] DATE: 04/12/88
PER CENT DISTRIBUTION
NYALUE EREQUENLCY LhcL ZERQ EXCL ZERD
00,.."S/NA 132 23.78
01...CLINIC 27 4,86 6.38
D2...20CT OFF 174 31.35 41,13
03...40ME g 1.62 2.13
04,,,H0SP ADM 37 6,67 8.75
05...H0SP EMR 153 27.57 36,17
06,..NO TREAT 8 1,44 1,89
07..s"ULTIPLE 15 2,70 3,55
TOTAL 555 99,99 100,00



VARIABLE: 20,,,TEMPERATUR FILE: GTFFW] DATE: 04/12/88

PER CENT DISTRIBUTION

MALUE EREQUENCY INcL ZERQD EXCL ZERQD
00...NS/NA 143 25.77
01,4o0/BELOW i .18 24
02... 1-32 20 3,60 4,85
03...33=50 80 14,41 19,42
04,,.51=85 ¥ 40,36 S4,37
05...86-100 86 15,50 20,87
06...101/0VER i .18 .24
TOTAL 555 100,00 99,99

VARIABLES 21,,.PRECIPITN FILF: GTFFW] DATE: 04/12/88

PER CFNT DISTRIBUTION

MaLUE EREQUFHNCY JNCL ZERD EXCL ZERQ
00..aNS/NA 147 26,49
01...CLEAR 369 66,49 90,44
02...FUG 2 .36 .49
03,..1CE 2 .36 L49
04,, RAIN 14 2.52 3,43
05, ..SNOW 3 .54 .74
06...THREATNG 13 2,34 3,19
07 .4 .OTHER 5 .90 1,23
TOTAL 555 100.00 100,01

VARIABLE: 22...WIND FILF: GTFFWI DATE: 04/12/88

PER CENY pDISTRIBUTION

MALUE EREQUENCY INCL ZERQD EXCL ZERD
00...NS/NA 154 27,15
01...CALM ce3 40,18 55.61
02,.BREEZE 144 25,95% 35,91
03-.010-25MPH 31 S.Sq 7.73
04.0026=40MPH 1 .18 .25
05...0VER 40 2 e 36 «90
TOTAL 555 100,01 100,00

N



VARIASLE: 23,,,GENRL LoC

FILE: GTFFWI

DATE:

PER CFNT DISTRIBUTION

N4/sic/88

MALUE EREQUENCY JNCL ZERQ EXCL ZERQ
00,..NS/NA 5 .90
01...BARN 28 5.05 5,09
02, ..,8ARNYARD 94 16,94 17,09
03...PRIVEWAY 40 7.21 7.27
04...YRD/GRDN 14 2,52 2.55
05.,..FRM BLDG 8t 14,59 14,73
06.+FIELD 221 39,82 40,18
07 ,..HIGHWAY 4 .72 .73
08...HOUSE 0 L00 .00
09,..LAND 25 4,50 4,55
10,..LAGOON 0 ,00 .00
11...PND/STRM 1 .18 18
12...PUB AREA 3 ,54 .55
13...R0AD S .90 .91
14,..0THER 34 6,13 belB
TOTAL 555 100,00 100.01
VARIABLE: 24,..SURF COND FILF: GTFFWI DATE: 04/12/88

PER CFNT DISTRIBUTION

NALUE EREQUELCY Lhcl ZERQD EXClL ZERQO
00...NS/NA 140 25,23
01...PRY 335 60,36 80.72
02...1CY 4 .72 .96
03,..4UDDY 21 3,78 5.06
04.,.STRAW &C 15 2,70 3.61
05...0THER 15 2,70 3,61
06.se0IL/GRSY 1 .18 .24
07...5NOW 5 L9n 1,20
08..e%ET 19 3,42 4,58
TOTAL 555 99,99 99,98



VARTABLE: 25,,.SURF TYPE

NALJE

00...N8/NA
01,..A5PHALT
02...8RICK
03,..CONCRETE
04...FLR COVR
05..METAL
06,..50IL
07.4e VEGETATN
08,.,%00D
09,..0THER

TOTAL

VARTIABLE: 26,..,LIGHT COND

Mal UF

00...N8/NA
01...60 ARTFL
02...FPR ARTFL
03,..NAYLIGHT
04,..DARK
05...DWN/DSK
06..+REDUCED

TOTAL

EREQUENCY

139
10
Y
39
0
23
256
55
14
19

555

EREQUELNCY

134
2o
5
370
5
14
1

555

FILES GTFFWI DATE:
PER CFNT DISTRIBUTION
IXCL ZERD EXLLL ZERD

25,05
1'80 atao
.00 »00
7.03 9.38
»00 .00
4,14 5,53
46,13 61,54
9,91 13.2¢2
2,52 3,37
3,42 4,57
100,00 100,01

FILE: GTFFWI
PER CENT DISTRIBUTION

JhgL ZERD EXLL ZERD
24,14
4,68 6e18
L,90 1,19
66,67 87.89
£ 90 1.19
2.52 3,35
.18 .l
99,99 100.02

0srs12/88

DATE: 04/12/88



VARTABLE: 27...THING INV

MALUE EREQUENCY JAct Z£RN EXCL ZERQ
00,.,.NS/NA i2 2.16
01,..AGR MACH 451 81,26 83,06
02..s ANIMAL 2 .36 » 37
03...PERSON 1 .18 18
04,.,CHEMICAL 0 00 .00
05,..ELCTRCTY 5 .90 92
06...FIREARMS 0 .00 .00
07...GAS/VAPR 0 .00 « 00
08.,..HND TOOL 4 .72 T4
09,..HSHLD TIT 0 .00 .00
10...PWR TOOL 0 .00 000
11...5PORTS 2 .36 .37
12...TRACTOR 35 6,31 6.45
13...TRUCK 7 1.26 1.29
14,.,.0TH VEH 3e 5.77 S5.89
15. .« NONE 3 .04 »95
16.4+GRDN EAP 1 .18 o18
TOTAL 555 100,00 100,00

FILF: GTFFWI

DATE:

PER CENT DISTRIBUTION

04/12/88

VARIABLE: 28,..EXPOSURE FILF: GTFFWI DATE: 04/12/88

PER CENT DISTRIBUTION

MALUE EREQUENCY INCL ZERD EXCL ZERQ

00...NS/NA 139 25.05

0leqsl/LESS 2lé 38,97 51.92

02,.02%8 HRS 123 ce.la 29,57

03-.05-8 HRS 58 10.4; 13,9“

04...8/0VER 19 3,42 4,57
TOTAL 5885 100,00 100,00



VARIABLE: 29...EXPERIENCE FILF: GTFFWI DATYE: 04/12/88

PER CENT DISTRIBUTION

MALUE EREQUENCY INCL ZERD EXCL ZERD
00,..NS/NA le8 30,27
01...<1 DAY 127 22,88 32,82
02...1=7 DAYS 43 7.39 10,59
03,,.8=14 23 4,10 5,94
04,,.15=21 13 2,34 3,36
05...22=28 4 72 1,03
06..029-91 46 8,29 11,89
07,0092=181 19 3,47 4,91
08...182 OR > 114 20,54 29,46
TOTAL 555 99.99 100.00

VARTABLE: 30,,,PRIM,AG,OP FILE: GTFFWI DATE: 04/12/88

PER CFNY DISTRIBUTION

MALUE EREQUENCY LUCL ZERD EXCL ZERQ
00...NS/NA 139 25,05
01,,BEEF 40 7,21 9,62
0240eCURN 13 2,34 3,13
03,,.COTTON 10 1,80 2,40
04,,.6RAIN 43 7.75 10,34
05...~ICE 9 1.62 2,16
06,44S0YBEANS 1 .18 .24
07..s56R CANE 1 .18 24
08,,.TOBACCO 0 L0 L00
09...BEEF/HOG 9 1,62 2.16
10,..FRUIT 16 2,88 3,85
11...TRK CRPS 2 .36 W48
12..AIRY 93 i6.76 22,36
13,..5EED CRP 10 1,80 2.40
14,..0THER 35 6,31 B.41
15...H0GS b 1.08 1,484
16...POULTRY P4 .36 248
17 .++CORN/BF 26 4,68 6425
18..CORN/ZHOG 24 4,32 5.77
20,.sDAIRY/HG 11 1,98 2.64
21...3HEEP 1 18 24
22...NUTS S W90 1,20
23...CUT FLWR 0 ,00 200
24...FLD FLWR 0 .00 ,00
25..« NURSERY 4 .72 » 96
26..ePLANTS 0 ,00 00
27..sFLD CROP 33 5.95 7.93
TOTAL 555 99.99 99,99



VARIABLE: 31,,.ACREAGE FILE: GTFFWI DATE: 04/12/88

PER CFNT DISTRIBUTION

XALUF EREQUENCY JhCL ZERD EXCL ZERQ
00...NS/NA 127 22,88
010-‘ 1= 49 15 2,70 3,50
02.,. 50~ 99 17 3,06 3,97
03,..,100-199 54 9,73 12,62
o“.voaoo-agq 162 29,19 37.85
05.,.500=999 78 14,05 18,22
06..-1000’ > 71 12'79 16.59
07, .. UNKNDWN 31 5.59 7.24
TOTAL 555 99.99 99,99
VARIABLE: 32,..HLTH BEFOR FILE: GTFFWI DAYE: 04/12/88
PER CFNT DISTRIBUTION
MalLUE EREQUENCY IhcL ZERQ EXC). ZERD
00,..NS/NA 253 45,59
01...G00D 290 52,25 96,03
02...MDS CARE 3 .54 099
03.,..MEDICATN 3 .54 ,99
04,..1LL 0 ,00 .00
05.., MENTL HD 0 Lon ,00
06,.,..PHYSL HD 0 ,00 .00
07...0THER 2 .36 .66
08..UNKNOWN 4 72 1,32
TOTAL 555 100,00 99,99
VARIABLE: 33,,.DAYS LOST FILF: GTFFWI DATE: 04/12/88
PER CENT DISTRIBUTION
MALUE EREQUENLCY INcL ZERQ EXCL ZERD
0l...<1 DAY 88 15,86 29,14
02...1=7 DAYS 136 24,50 45,03
030008-1a 27 4.86 8.9“
04,..,15=21 10 1.80 3,31
05...22-28 5 .90 1.66
06..029-91 30 5,41 9,93
07 ¢.e92=181 4 .72 1.32
08.,.182 OR » 2 .36 .66
TOTAL 555 100,00 99.99

v b
\::D



VARIABLE: 34,,.HOSP DAYS

NaLUE EREQUFNCY
00,.,.M8/NA e53
0l...%1 DAY c4l
02,0017 DAYS 45
03..08"14 6
0“.--15-21 6
05,..22-28 2
06...29 OR > 2
TOTAL 35%
VARTABLE: 35,..MEDIC COST
JALUE EREQUFALCY
00,,.NS/NA 253
01...< 810 59
02..-510-50 112
030:.551"100 51
08.,.3101=500 4%
05,..8501=1K 12
0600.$1K-2500 i9
07...52500~5K 4
08..” $5000 2
TOTAL 555
VARIABLE: 36,,,PROP,DAMG,
NALUE EREQUENCY
00,..N5/NA 253
0l.,.< $1 280
02...%1=100 14
03,..5101=500 4
04,..,3501=1K e
09...> $1000 2
TOTAL 555

FILE: GTFFWI

PER CFNT DISTRIBUTION
EXCL ZERQ

INcL ZERQD

45.59
43,42
8.11
1,08
1.08
.36
o 36

100,00

FILE: GTFFWI

PER CENT DISTRIBUTION
1ol ZERD EXCL ZERD

45,59
10,6%
20,18
9.19
7.75
2,16
3,42
.72
.36

100,00

FILF: GTFFWI

PER CFNT DISTRIBUTION
EXCL ZERQ

INci ZFRO

45,59
50,45
2,52
.72
.36
.36

100,00

DATE:

79,80
14.90
1499
1499
66
266

100,00

DATE:

19.54
37.09
16.89
14,24
3,97
6.29
1.32
e66

100.00

DATE:

92,72
4,64
1.32

066
66

100,00

.

04/712/88

04/12/88

0us12/88



VARIABLE: 37,,.HELP DAYS

XALLUE EREQUENCY
00,.,.N8/NA 253
01,.0<1 DAY 257
02..01=7 DAYS 19
03,.,8~14 10
04,.415-21 3
0S,..22=28 e
06,,429=91 10
07,..92-181 0
08,..,.182 OR > H
TOTAL 55%

VARIABLE: 38,,.HELP COST

YALUE EREQUENCY
DO, .o IS/INA 253
01.,.< $1 261
02,,51=100 17
03,..5101=500 i5
04.,.85501-1K 6
U5...> $1000 3
TOTAL 5355

VARIABLE: 39,,.HLTH AFTER

NALUE EREQUENCY
00,..NS/NA 263
01...600D e6s
02,..MENTL HD 0
03,,.PHYSL HD 13
04,..0THER 14
TOTAL 555

FILF: GTFFWI] DATE: 04/712/88
PER CENT DISTRIBUTION
JNCL ZERD EXCL ZERD
45,59
46,31 85,10
3,42 6.29
1.80 3.31
24 .99
.36 .66
1,8n 3,31
,00 .00
.18 33
100,00 99,99
FILF: GTFFWI DATE: 04/12/88
PER CFNT DISTRIBUTION
IhclL ZERO EXCl ZERD
45,59
32,06 5.63
2.70 4,97
1,08 1,99
.54 .99
100-0'.‘ 100000
FILE: GTFFWI DATE: 04712788
PER CENT DISTRIBUTION
JhcL ZERQ EXCl ZERD
47,39
47,75 90,75
,00 ,00
2.5? 4.79
100,00 99,99



VARIABLE: 40,,,REHAB REQD

MALUFE EREQUENCY
OOIC'NS/NA 260
01.,.YES 2
02,.,ND 95
03,,.UNKNOWN 198
TOTAL 555

VARIABLE: 41,,.BACK TO AG

NALUE EREQUENCY
00..,.NS/NA 259
0l...YES 73
02...NO/OTHER )
03...VO/ZUNABL i
08, . s UNKNOWN 2ié6
TOTAL 5535

VARIABLE: 42,,.F3 DATA

NALUE EBEQUENCY
00...NS/NA 127
01...F3 YES 302
02...F3 NO 126
TOTAL 555

FILE: GTFFW]

PER CENT DISTRIBUTION

JNCL ZERD ELCL ZERpD
46,85
.36 68
17.12 32.20
35.68 67.1¢2
100,01 100,00
FILFE: GTFFWI DATE:

PER CENT DISTRIBUTION

Jhct ZERO EXCL ZERD
46,67

13,15 24,66
1,08 2.03
.18 34
38,97 72,97
100.00 100,00

FILF: GTFFWI DATE:

PER CENT DISTRIBUTION

JNcL ZERD EXLL ZERQ
2¢.88
54,41 7056
22.70 29.44
99,99 100.00

DATE:

04/12/88

04/12/88

04/12/88



VARTABLE: 43,..REGIQON FILF: GTFFWI DATE: 04/12/88

PER CENT DISTRIBUTION

MALUE EREQUELCY Ihcl ZERD EXCL. ZERQD
00,..NS/NA 0 L00
01...REG 1 47 8,47 8,47
02,,.REG 2 63 11.35 11.35
03,..REG 3 42 7,57 7.57
04,..REG 4 40 7.21 7.21
05,..REG S 142 25,59 25,59
06,,.REG b 69 12.43 12,43
07..REG 7 35 6,31 6e31
08...REG 8 79 14,2% 14,23
OQ.QQREG 9 38 6.85 6.55
TOTAL 555 100,01 100,01
VARIABLE: 44,,.MACH,TYPE FILE: GTFFWI DATE: 04/12/88
_ PER CENY DISTRIBUTION
MALUE EREQUFNCY Jbci ZER(D EXcL ZERQ
00...UNK/UNC 33 5.95
01.,.CHM/FERT 21 3,78 4,02
02...6R/FD HN 82 14,77 15.71
03...HAY TDOL 67 12.07 12.84
04,,.HRVSTING 131 23,60 25,10
05,..s"NR HNDL 31 5,59 5.94
0b...5EED 29 5.23 5.56
07..-TILLAGE 53 9,55 10,15
08,,eM15C 106 19,10 20,31
09, ., UNKNOAN 2 .36 .38
TOTAL 555 100,00 100,01
VARIARLE: 45,,,CHEM_ MACH, FILE: GTFFWI DATE: 04/12/88
_ PER CENT DISTRIBUTION
MALUE EREQUERNCY IhcL ZERQ EXCL ZERQD
00,,.UNK/UNC 511 92,07
01...DUSTER 0 .00 .00
02...DSTRBTR 8 1,44 18,18
03...5PRAYER 9 1,62 20,45
04,...AIRPLANE 0 .00 .00
05...0THER 27 4,86 61.36

TOTAL 555 99,99 99,99



VARIABLE: 46,,.GRN,MACH, FILE: GTFFW] DATE: 04/12/88

, PER CENT DISTRIBUTION
MALUE EREQUENCY IhcL ZERQO EXCL ZERQ

00...UNKZUNC 443 79,82
01,..BLOWFR 6 1,08 5,36
02,..FEEDER 3 .54 2,68
03, ..CNVZAUG 7 1.26 6025
04,,+CNV/BELT 3 Y 2,68
05,.+.CNV/CHN 5 .90 4,46
06,.,SHELLER 3 .54 2.68
07..+DRYER 1 18 .89
08,,.ELV/AUG 20 3,60 17.86
09,..ELV/CHN 9 1,62 8,04
10,.+.GRINDER 7 1.26 6,25
11, .4sGRN/MIX 13 2,34 11.61
124+ MIX/BLND 2 .36 1.79
13,..UNLDADER 13 2.34 1t.61
14,,.0THER 19 3,42 16.96
TOTAL 555 99,80 99,12
VARIABLE: 47,,.HAY TOOLS FILE? GYFFW] DATE: 04/12/88
PER CFNY DISTRIBUTION
MALUE EREQUENLY gl ZEROD EXLL ZERQ
00..¢UNK/UNC 465 83,78
01,.,.BALER 22 3.96 24,44
02...HRVSTER 17 3.06 18.89
03...CONDTNER 1 .18 1.11
04,.,MOWER/BA 5 ,90 5,56
05, ..MOWER/CN 4 .72 4.44
06,4 MOWER/RT 9 1,62 10,00
07...RAKF 3 .54 3,33
08..+CUBER 1 1R 1.11
09,..NINDROWR 5 .90 5.56
10,..0THER 23 4,14 25.56
11...RND BLR, 0 .00 .00
TOTAL 555 99,98 100,00



VARIABLE: 48,,.HRVST,MCH, FILF: GTFFW] DATE: 04/12/88
) PER CENT DISTRIBUTION

MALUE EREQIIENCY INCL ZERD EXCL ZERQD
01,..COMB/CRN 16 2,88 14,29
02,..COMB/GRN 49 8,83 43,75
03,..CRN PICK 13 2,34 11.61
04,,.CRN SHLR 1 .18 .89
05,..COT PICK 2 .36 1,79
06..,.COT STRP 0 00 .00
07..S6GRBEEY 0 .00 w00
08...FRUIT 3 .54 2.68
quotvEGTBL u .72 3.57
10,..¢ THRESHER 0 00 +00
11...0THER 16 2.88 14,29

TOTAL 555 98,55 92,87
VARIABLE: 49,, .MNR.HDLNG FILE: GTFFWI DATE: 04712788

‘ PER CFENT DISTRIBUTION

NALHE ERELQUENCY INcL ZERD EXCL ZERD
00...UNK/UNC 523 94,23
01.,..BARN 3 4 9,38
02,..5UTTER 4 T2 12,50
03...PUMP 0 .00 00
04,..L0ADER 10 1.80 31.25
05,..5PREADER 9 1.62 e8,13
06...5PR/TANK 3 ,54 9,34
07...0THER 3 .04 9,38

TOTAL 555 99,99 100,02
VARIABLE: S0,,.SEED MACH, FILF: GTFFWI DATE: 04/12/88

PER CFNT DISTRIBUTION

MALUE EREQUENCY INcl ZERQ EXCL ZERQ

00..eINK/UNC 528 95,14

01...BRDCSTR 2 .36 7.41

OaQQODRILL 11 1-98 QOOTQ

03,.PLANTER 14 2.52 51,85

DQQCOGTHER 0 .00 '00
TOTAL 555 100.00 100,00



VARIABLE: S1,,.,.TILL,.TOOL FILE: GTFFWI DATE: 04/12/88
) PER CENT DISTRIBUTION

YALUE EREQUENCY gL ZERO EXCL ZERQ
00,,eUNK/UNC 497 89,55
01...CLTVTR 15 2.70 25,86
03,..PLON/DSC 4 .12 6.90
08,,.PLOW/MBD 6 1,08 10,34
05,««TILLER 1 .18 1.72
06...0THER 11 1,98 18.97
07,.,.PLOW/CHL 3 Y] S.17
OBIU.S'T.HRON a .36 3'“5

YOTAL 555 99,99 100,00
VARIABLE: S2...,MISC.EQ, FILF: GTFFWI DATE: p4/12/88

PER CENT DISTRIBUTION

MALUE EREQUELCY JucL ZERQD EXLL ZERD
00, .. UNK/UNC 442 79,64
01...ENGINE & 1.0R 5031
02...CARRIER 2 36 1.77
03,.4IRRGTN 13 2.34 11,50
04,,.LADDERS 4 « 72 3.954
05.,.«SKPLDRS 7 1,26 6.19
06..FRKLFTS S .90 d.42
07...TRUCK 9 1,6? 7.96
0R, . FRUNING 1 + 1R .88
09,.0JACK 2 36 1.77
10,..SHREDDER 4 72 .04
11...NAGN/GRN 9 1.62 7.96
12.. e WAGN/FLT 13 2,34 11,50
13, ..NAGN/SLF 11 1,98 9,73
14,,.0THER 27 4,86 23.89
TOTAL 995 99,98 99,96
VARIABLE: S53,,.,.ANIMAL EQ. FILF: GTFFNWI DATE: 04/12/88

PER CFNT DISTRIBUTION

MALUF EREQUENCY JNgL ZERO EXL1 ZERD

00...,UNK/UNC 549 98,92

01...,CHUTES 4 12 66,67

02...BRANDING 0 L00 ,00

03,.,5HEARS 0 .00 .00

0“...UTHER a .36 33.33
TOTAL 555 100,00 100,00

A
b



VARTABLE: 54,,.MACH AGE FILE: GTFFHI DATE: 04/12/88

PER CENT DISTRIBUTION

MALUE EREQUENCY INCL ZERD EXCL ZERQD
00,..UNK/UNC 43 7.75
0i...1! OR <« 45 8,11 8,79
02..'2 - 5 197 35,5“ 38'48
03,.46 = 10 126 22,70 24,61
P4,..> 10 76 13,69 ta.84
05, .. UNKNOWN 67 12.07 13,09

TOTAL 555 99,82 96,81
VARIABLE: 55,..HMOUNTING FILE: GTFFWI DATE: 04/12/88

PER CENT DISTRIBUTION

YALUE EBEQUELCY INLL ZERD EXLCL ZEBQ
00,, . UNK/UNC 71 12.79
01...NOT APP, 135 24,32 27.89
02,.. INTEGRAL 3 .54 62
03...MNTD/FRT 25 4,50 5,17
04,.,.MNTD/RR 61 10,99 12,60
OSoo.SELF-PRO 78 1“.05 16-12
06,4eSEMI-MNT 9 1.6? 1,86
07...TOWED 162 29,19 33,47
08...0THER 11 1.98 2.27

TOTAL 555 99,98 100,00
VARTABLE: S56...USE FILF: GTFFWI DATE: Qqr12/88

PER CENT DISTRIBUTION

MALUE EREQUENLY Jhicl ZERD EXCL ZERD
00, ..UNK/ZUNC 28 5.08
01,..MRVSTING 82 14,77 15,56
02...IN=TRANS 15 2,70 2.85
03...L0ADING 43 7.75 8,16
04,..,PLANTING 14 2,52 2.66
05...S5PRDING 5 290 095
06.,.3TOP/NR, 173 31,17 32.83
07...3TQP/RN, 95 17.12 18,03
08...TILLAGE 14 2.52 2.66
09,..0THER 86 15,50 16,32

TOTAL 55% 100,00 100,02

2 A



VARIABLE: 57,,.PONERSORCE FILES GTYFFWI DATE: 04/12/88

PER CENT DISTRIBUTION

YALUE EREQUENCY Ihgt ZERO EXLL ZERD
00...UNK/UNC 41 7.39
01,..NOT APP, 104 18,74 20,23
02...FELEC, 49 8,8% 9,53
03, ..ENGINE 154 27.75 29,96
0u4,,.6R.DRIVE 11 1.98 2.14
0S,,<HAND 16 1,80 1.95
06,.,.HYDRLIC 23 5.95 642
07...PTO 143 25.77 27.82
08, ..0THER 10 1,80 1,95
TOTAL 555 100,01 100,00
VARIAALE: 58,..PORTION FILE: GTYFFWI DATE: 04712788
PER CFNT DISTRIBUTION
NALUE EREQUELCY JliucL ZERD EXLL ZERO
00..."JNK/UNC 43 7.75
01,..AUGFR 32 5.77 6.25
02...FJECTOR 8 1,44 1.56
03,..CBL/LINK 7 1,26 1.37
04,..CHN=SPRK 35 6.31 6.84
05...CONTROL 10 1,80 1,95
06...CTRHFAD 10 1,80 1.95
07...FEEDING 17 3,60 3.32
08...GEARS 9 1,62 1.76
09,..HAMMERS i 1R «20
10...HITCH 49 8,82 9,57
11...HYD FLD, e e 36 + 39
12..4H4YD HOSE 1 .18 220
13...BLADE 16 2.B8A 3,13
14, .. KNOTTER 3 .54 «59
15, LIFTING 19 3,42 .71
16,,.PT0 18 3,24 3,52
17 ..+ PLNGRHD 1 .18 .20
18...ROLLS 10 1.80 1.95
19, ..5HAFT 1 .18 .20
20...SPINDLS 2 .36 .39
2l...TIRE 19 3,42 3,71
22..-V'BELT 22 3.96 4'30
23,,+0THER 172 30,99 33.59
2440 NONE 48 8,65 9,38
TOTAL 555 99,94 100,03

o



VARIABLE: S9,,.CONDITION

MALUE

00,.sUNK/UNC
01,.,.0MG GRD
02...EQ.FLURE
03,..500D
04,,.GREASE
OSI..GRD N.P.
06.,,+6RD REM
07.00IMP_HTCH
08...LEAKING
09,,.N0 BRKS
10,..PO0R BRK
11...0THER

TOTAL

EREQUENLY

55

4

49

344

3

17

12

2

1
4

VARIABLE: 60,..FLAG

NALUE

00, .sUNK/UNC
01 .40t
U2...NJT ON

TOTAL

EREWQUENCY
196
9
350

555

VARIABLE: 61,,,LIGHTS

YALUE

00. .. UNK/UNC
OI‘QOON
02...M0T ON

TOTAL

EREQUENCY
195

2l
339

955

FILE: GTFFWI

DATE:

PER CENY DISTRIBUTION

JuCL ZERD

9.91
.72
8.83
61,98
.4
3.06
2.16
» 36

' 18
72
.18
11.17

99,81

FILE: GTFFWI

EXCL ZERQ

«80
9.80
68,80
60
I.40
2,40
240
20
80
20
12.40

99,80

DATE:

PER CENT DISTRIBUTION

dbhcL ZERD
35,32
1.62
63.06

100,00

FILF: GYFFWI

gXCL ZERD

2.51
97,49

100.00

DATE:

PER CENT DISTRIBUTION
Lycl ZERD ELCL ZERD

35,14
3,78
61.08

100,00

5.83
94,17

100,00

04/12/88

04/712/88

04/12/88



VARTABLE: 62,,+SMV FILF: GTFFW] DATE: 04/12/88

PER CENT DISTRIBUTION

YAl UE EREQUENCY INcL ZEBO EXCL ZERD
00, .. UNK/UNC i85 33,33
01..,.0N 50 9,01 13,51
02,..N0T ON 218 57.30 85,95
TOTAL 555 99,64 99,46
VARIABLE: 63...RFLCTRS FILE: GTFFWI DATE: 04/12/88
PER CFNT DISTRIBUTION
MALUE EREQUENCY INCL ZERO EXCL ZERQ
00. . UNK/UNC 197 35,50
01.,.0JN 39 5,41 8,38
02...N0T ON 327 58,92 91,34
TOTAL 585 99,83 99,72
VARIABLES 68,,,0THER FILF: GTFFWI DATE: 04/12/88
, PER CENT DISTRIBUTION
MALUFE EREQUENCY INcL ZERQD EXCL ZERD
00..0UNK/UNC 170 30,63
01,,,0N 60 10,81 15,58
TOTAL 555 99,82 99,74

pre}

e



VARIABLE: 65,.,.ACTIVITY FILE: GTFFWI DATE: 04/i2/88
PER CENT DISTRIBUTION

MALUE EREQUENCY INCL ZERO £Xcy ZERD
00,..UNK/UNC 59 10,63
Ul..0ADJSTING 63 11,35 12,70
02,..BYSTNDR 15 2,70 3,02
03,..CLEANING 43 7.75 8,67
04,..,FEEDING 31 5.99 6.25
05,.«FILLING 7 1.26 1.41
06,.4L.BRCTING 9 1,62 1.81
07...0PRTING 95 17,12 19,15
08,..REFUELNG | .18 .20
09,..R'"PARING 86 15,50 17,34
10,..RIDING 27 4,86 5,44
11...0THER 78 14,05 15.73
12...HITCHING 32 5,77 6,45
13..cUNKNDWN 9 1,62 1.81
TOTAL 555 100,00 99,98
VARIABLE: 66,,.ACT FILF: GTFFWI DATE: 04/12/88
PER CFENT DISTRIBUTION
MALIE EREQUELCY Ihgl ZERD EXCL ZERD
00...UNK/UNC 5% 9.19
01,.,.NSTRCTED 14 2,52 2,78
02...PROT.ER. 32 5,77 be35
03,,.HRSPLAY 0 .00 ,00
04,,.TMPR, USE 30 5.41 5,95
05..« INATTENT 64 11,5% 12.70
06, . JUMPED 12 2.16 2.38
07...L0ST BAL 63 11,35 12.50
08,..XTRA RID Pl .36 .40
09.,+REACHING 89 16,04 17 .66
10...TOO FAST 5 .90 « 29
11...P0OSTN 64 11,53 12.70
12..s0THER 83 14,95 16,47
13..a' /NKNOWN 46 8,29 9.13

TOTAL 555 100,00 100,01



VARIABLE: 67,..LOCATION

MALUFE

00,.¢ UNK/UNC
03...BARN
02...BRIDGE
03...CAT SHED
04,..CRN FLD
05... DRVWAY
06,..FEEDLODT
07.46RN FLD
08...GRANARY
09,,,GRNHDOUSE
10...HAY FLD
11,..H06 HSE
la-o.HIGHWAY
13..,.MAC SHED
14,..0RCHARD
15...PASTURE
16..POLT HSE
17...SHUP
18.4¢451ILD
19...%00DS
20, 0THER
210 UNKNOWN

TOTAL

EREQUENCY

FILF: GTFFWI

DATE: 04/12/88

PER CENT DISTRIBUYION
LhCL ZERD EXLC) ZERD

3,96
6.13
.72
1,08
7,75
11,89
4,50
14.95
5,77
1,44
7,21
.90
.90
7.39
1.08
2,34
o18
2,70
2.88
1,26
12,25
.72

98,00

6+38

75
1.13
8.07
12.38
4,69
15.57
6,00
1.50
750

o 94

94
769
1,13
2.44

.19
2.,81
3,00
1.31
12.76

75

97.93





