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PART I

INTRODUCTION

Statement of the Problem

The main problem In this study •was to determine the 
types of repair jobs farmers in the irrigated areas of Ari
zona perform on their trucks, tractors, and field machinery; 
the types of repair jobs that farm machinery repairmen ad
vise the farmers to perform; and the farm shop tools and 
equipment used on these farms.

Need for the Study

The purpose of vocational education in agriculture is
to train present and prospective farmers for proficiency in
farming. Two major objectives of this instruction which are
concerned with this problem are to develop effective ability
to "produce farm commodities efficiently and "maintain a

1
favorable environment.” With the vocational agriculture 
education program based on "doing," its classroom and shop 
instruction must train students to solve their problems •

1. United States Office of Education, Educational Ob
jectives in Vocational Agriculture, p. 5*

1
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effectively.
One factor which in the past has limited the program 

of instruction in vocational agriculture is teaching facil
ities and equipment. The trend is now toward enlarged space
and equipment for classrooms, shops, offices, and storage.

3
Hartzog recommends classrooms of 27 by 30 fdet, office 

space of 8 by 13 feet, and plenty of space for storage, 
dressing area, laboratory, and tool room. The agriculture 
shop should be 50 by 100 feet, with a machinery court of 75 
to 100 feet square and a machine shed adjoining the area up 
to 24 by 100 feet for parking and storing machinery and equip 
ment.

4
Cline, et al. recommend a minimum tool list for shop 

use by a class of 12 to 18 students. These tools are listed 
by areas of work, with many of the tools being used in more 
than one area. Although the prices of tools vary, the cost 
of the minimum list amounts to approximately #3,100.00.

Since school shops now have extensive equipment, it is 
important to know if such tools are commonly used on farms. 
One phase of this study, therefore, was to determine the

2

2. Glenn Charles Cook, A Handbook on Teaching Voca
tional Agriculture. p. 1 3 .

3* David Hartzog, Planned Housing for Vocational 
Agriculture. p. 1 2.
. 4* R.Y/. Cline, at al., Buildings and Equipment for
Teaching Vocational Agriculture, p. 4 2 .
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extent to which the tools are used on Arizona farms. This 
information will aid the teacher in equipping the shop more 
in line with the actual needs of the farms in the state.

Since the time available for teaching vocational agri
culture in the high school is gradually on the decrease and 
the teaching of shop abilities is time consuming, the course 
in farm mechanics must be selected carefully. In developing 
a course of study it is therefore essential to determine the 
types of jobs farmers do and should do, especially on farm 
power and machinery.

The tools and equipment that students in vocational ag
riculture should know how to use are those which farmers 
have and use on their farms. It is recognized that school 
shops will also have tools other than those generally used 
by farmers.

At present, there is little concrete evidence as to 
the machinery repair jobs which are completed on the farms 
in Arizona. The data from this study should supply useful 
information for constructing functional course content in 
machinery repair and maintenance. The data should also in
dicate where the emphasis should be placed relative to the 
skills needed for minor adjustment and repair and those re
quired for complete overhaul of machines.

If a teacher is to provide good instruction for his 
students, he must know the practices and needs of farmers in
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his community.
5

Fundamental Assumptions

This study is based on the following assumptions:
1. The tools most commonly used by farmers and addi

tional tools they need will serve as useful information in 
constructing courses in farm mechanics and in tooling up - 
school shops.

2. Farm machinery repair jobs most commonly performed 
by farmers should be used as a basis for course construction 
in farm mechanics.

3. Farm machinery repairmen can supply reliable infor
mation concerning the machines on which farmers should at
tempt complete overhaul jobs and those on which work should 
be limited to minor repair.

Procedures

Farms in major irrigated valleys of Arizona were se
lected for this study. The areas included the counties of 
Cochise, Graham, Greenlee, Maricopa, Pinal, and Yuma. The 
main emphasis of the study was.concentrated in Maricopa 
County, which is the major irrigated section of the state.

5. Herbert M. Hamlin, Agricultural Education in Com
munity Schools, Chap. II.
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Seventeen teachers of vocational agriculture in the 
selected areas suggested names of farmers to supply informa
tion for the study. The teachers were asked to use the 
following criteria in selecting the farmers: (1 ) select a
cross section of the farmers in the community; (2 ) select 
only full-time farmers; and (3 ) select farmers who do not 
employ full-time shop repairmen on their farms. These same 
vocational agriculture teachers also supplied a_list of ma
chinery repair shops and repairmen in their areas that
repair trucks, tractors, and/or farm machinery,6

Survey questionnaires were sent by mail to the farmers
asking them to what extent tools are used on their farms.
They checked the 101 items of tools at three levels of use:
(l) the tools they have on their farms; (2 ) the tools they
do not have but need; and (3 ) the tools on the survey list
which they do not have and do not need. The farmers were
also asked to check the exbent to which they performed each
of 39 repair jobs on the farm at these three levels:
(l) complete overhaul, (2 ) minor adjustment and repair, and
(3 ) no repair or adjustment.

The survey sheet mailed to the machinery repairmen
contained the same items as those in the second part of the

7
survey mailed to farmers. The repairmen were asked to

6 . See Appendix A for copy of Survey for Farmers.
7 . See Appendix B for copy of Survey for Machinery 

Servicemen.
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indicate the extent to which they "believed farmers should 
commonly perform the following: (l) complete jobs of over
haul, (2 ) minor adjustment and repair jobs, and (3 ) no re
pairs or adjustments on farm power and field machinery.
The 39 repair jobs were checked at these three levels.

In most instances, permission was granted to use the 
name of the vocational agriculture teacher living in the 
area, and his name appeared on the questionnaire as request
ing the information for use in the study. No names were re
quested on the survey forms.

Survey forms were mailed to 230 selected farmers in 
Arizona. For this study, data from 116 farms were used.
For the number of these farms in Arizona, see Table I. The 
locations of the areas are shown on the Arizona map, Figure 1 .

Questionnaires were mailed to 70 machinery repairmen 
in the state, and kS survey forms were returned. The number 
of survey forms returned from each area or community is 
shown in Table II, The locations of the IS areas in the 
state are shown in Figure 2 .
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TABLE I
MJMEER OF FARMS USED FOR STUDY OF SKILLS 

. AND EQUIPMENT IN FARM. MECHANICS

Area or No. of farms
community surveyed

Buckeye 6
Casa Grande k

Coolidge 9
Duncan 3
Floy 4
Florence 4
Gilbert 3
Glendale 5
Litchfield Park 3
Mesa 1
Peoria 7
Phoenix 13
Safford 6
Scottsdale 5
St. David 2
Tolleson 22
Willcox 6
Yuma 13

Total 116
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TABLE II
NUMBER OF MACHINERY REPAIRMEN USED FOR STUDY 

OF SKILLS AND EQUIPMENT IN FARM MECHANICS

Area or No. of repair
community men surveyed

Buckeye 2 
Casa Grande 3 
Coolidge 4 
Duncan 2 
Eloy 1 
Florence 1 
Gilbert 2 
Glendale 2
Mesa 
Peoria 
Phoenix 
Safford 
Scottsdale 
St. David 
Tolleson 
Tucson 
YZillcox 
Yuma 

Total

3 
2
7
4 
2 
1 
2 
4 
2

_2

46
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Related Studies and Investigations

The Research Committee of the Agricultural Education
Section, American Vocational Association, has summarized the
studies in agricultural education in five publications list-

8
ing 1 ,3 1 1 studies. In this bulletin with its four supple
ments are summaries of nine studies pertaining to farm me
chanics instruction and closely related to this problem in 
subject matter or method of procedure. The list of studies 
follows, with some of the more significant findings from each 
investigation.

Cook, George Gilpin. "The Determination of Content,
Procedures, and Techniques for Teaching Farm-Machinery
Repair in Vocational Agriculture Departments, Based upon the
Experiences of Farmers, Pupils, and Teachers." Essay, M.S.,
1940, Cornell University, 84 pp. Library, Cornell University,

9
Ithaca, New York. Study No. 426,

A survey was made as to the needs of regular class 
agriculture students and adult classes on instruction in

8. United States Office of Education, Summaries of 
Studies in Agricultural Education, Vocational Education 
BulletinTfo. 180, Studies Nos. 1-373*
a. Supplement No. 1, Studies Nos. 374-757
b. Supplement No. 2, Studies Nos. 758-1041
c. Supplement No. 3, Studies Nos. 1042-1186
d. Supplement No. 4, Studies Nos. 1187-1311

9. This number refers to the complete summary of the 
study as published in Summaries of Studies in Agricultural 
Education.
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farm machinery repair and adjustment. The high cost of 
maintenance and repair indicated a great need for instruction 
in the care and repair of tillage, planting, and harvesting 
machinery. Such a course of study was set up for the four 
years of agriculture and for out-of-school youth.

Groom, Walter McDonough. "A Study of the Areas of Farm 
Mechanics Emphasized in the All-Day Program of Vocational 
Agriculture in North Carolina with Suggestions for Improve
ment.M Thesis, M of Agricultural Education, 1948, North 
Carolina State College of Agriculture and Engineering, 104 
pp. Library, North Carolina State College, Raleigh. Study 
No. 1058.

A study of the areas of farm mechanics emphasized in 
, the all-day program of vocational agriculture showed almost 
one-fourth of the instruction time was spent on farm mechan
ics instruction. Half of the shops had over 1,800 square 
• feet of floor space with power equipment in the shop. More 
instruction in farm power, buildings, soil and water conser
vation and electricity is given in third and fourth years.

Halton, Albert Alexander. nA Comparison of the Ma
chinery Repair Work Done on the Home Farm by Boys With and 
Without Vocational Agricultural Training.” Thesis, M.S., 
1942, Kansas State College of Agriculture and Applied Sci
ence, 49 pp. Library, Kansas State College, Manhattan.
Study No. 858.
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Personal interviews with boys who had been out of high 
school one to five years showed the following things in fa
vor of the boys with the vocational agriculture training 
over boys without vocational agriculture training in high 
school: (l) boys showed more progress toward becoming
established in farming; (2) had more ownership of farms;
(3 ) undertook machinery repair operations themselves; and
(4) high schools having a number of farm boys enrolled 
should provide some type of mechanical instruction designed 
to fit them to perform the necessary repair operations needed 
on their farms.

Kennedy, Arthur Chester. "A Study of the Needs for 
Training in Parm Mechanics in Ohio•” Thesis, M.S., 1927,
Ohio State University, 57 PP* Mimeographed copy, Department 
of Agricultural Education, Ohio State University, Columbus. 
Study No. 184.

By surveying farmers on 288 farms in 30 counties, the 
author concluded that: different communities present differ
ent problems in repair jobs; every community should have a 
farm-shop course in its school, with the subject matter de
termined by survey needs; the amount of work done in the 
shop on the farm is in direct ratio to the previous experi
ence which encourages the farmer to do the work himself 
rather than hiring it done.
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Kindschy, Dwight Lewis. ’’Course Content in Welding,
Farm Machinery, and Tractors for the Curriculum in Vocation
al Agriculture.” Thesis, M.S., 1948, Iowa State College,
37 pp. Library, Iowa State College, Ames. Study No. 1103•

Vocational agriculture instruction in welding should 
include what pieces could be welded, ability to recognize a 
good weld, and ability to arc weld for average farm repair 
and construction. Adjusting and maintaining farm implements 
is important. In farm engines and tractors, the main ability 
needed was to care for and maintain the engine, mainly the 
ignition systems and fuel system. Additional abilities 
which rated high were: selection of tools, carpentry, shar
pening tools, proficiency in cold metal work, and electric 
work. One-fourth of the time devoted to a four-year program 
of instruction in vocational agriculture should be spent in 
integrated farm mechanics instruction.

McClay, David Ross. "The Place of Welding in the Farm 
Mechanics Program in Vocational Education in Agriculture." 
Thesis, M.S., 1943> Pennsylvania State College, 47 pp. Li
brary, The Pennsylvania State College, State College. Study 
No. 924.

In a survey of people in jobs doing all types of weld
ing, the electric and acetylene welding were about equal in 
popularity with acetylene welding having a slight edge in 
greater range of types of work, but this was offset by the 
relative simplicity of electric welding. The mean hours of
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welding instruction for farmers who learned to weld, as 
recommended by- the seven different groups, amounted to 20 

hours for electric welding and- 22 hours for oxy-acetylene 
welding. The unanimous recommendation was that all voca
tional agriculture students receive some welding instruction.

Mowery, Albert Samuel. -nA Survey of Home Farm Shop 
Tools and Equipment Owned and Needed by Farmers in Pennsyl
vania." Thesis, M.S., 1949, The Pennsylvania State College, 
84 pp. Library, The Pennsylvania State College, State Col
lege. Study No. 1 1 2 8.

In determining (l) the tools, equipment, and facilities 
necessary for the various types and classes of farms, (2 ) 
the trends in the use and adaptations of tools and equipment 
for the home farm shop, and (3 } what shop work should be 
done by the farmer and by the local farm machinery dealer, 
a list of 118 items of tools and equipment was recommended 
for the home shop. Items such as band saw, power hack saw, 
metal lathe, tube cutter and flaring tools, forge, and mi
crometers should probably be omitted. Dual-purpose shop 
equipment is especially valuable. The importance of a well- 
equipped farm shop increases as mechanization on the farm in
creases.

Salmon, Ray John. UA Study of Certain Factors in the 
Waterford Area Pertaining to the Building of Farm Shop 
Curricula in Secondary Schools of Pennsylvania and New York."
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Thesis, M,S., 1939, Cornell University, 112 pp. Library, 
Cornell University, Ithaca, New York. Study No. 601.

Questionnaires sent to farmers resulted in their say
ing that the shop program for farm boys should consist of 
jobs which have to do with their farming activities. Farm
ers indicated their desire for study in farm mechanics. The 
teachers’ questionnaire indicated a lack of facilities for 
the teaching of farm-machinery repair. Woodworking jobs 
have been more frequently taught than metal-working projects.

Walker, Clyde. "Determining the Content of Farm- 
Mechanics Courses of Study for Smith-Hughes Agricultural De
partments in High Schools," Thesis, M.S., 1931, University 
of Nebraska, 80 pp. Library, University of Nebraska, Lin
coln. Study No. 339*

The opinions and activities of 200 farmers in Oregon 
substantiated the evidence found in surveys of Iowa and Mon
tana. The farmers should have a knowledge of power equipment 
to be able to make minor repairs and adjustments; more train
ing on operation, care and repair of modern farm equipment, 
with less emphasis on construction work.

Walker, Harry Bruce and Staff, Bureau of Agricultural 
Education, California. "A Study of Mechanical Farm Power in 
California." Non-thesis study, 1944, Bureau of Agricultural 
Education, 18 pp. California Bureau of Agricultural Educa
tion, San Luis Obispo. Study No. 1019.
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The survey of farmers revealed over one tractor per
farm; most farms had electricity and various types of engines
- .and motors. About one-third of the repair work on mechan

ical power equipment was done on the farm. Most of the power 
units were purchased as used units, which brought out the 
following recommendation: that teachers instruct advanced
pupils how to inspect and appraise used power equipment and 
to recondition it for farm use.

Summary of Related Studies: The high cost of mainte
nance and repair indicates a great need for instruction in 
the care and repair of machinery. Farmers with the necessary 
training will undertake repair jobs themselves. Farming com
munities should therefore provide courses and shops for such 
instruction in the local high school. The shops should be 
large enough to handle the large projects.

The equipment in the school shop and the jobs taught 
should be based upon a study of farms of the community. As 
mechanization increases, the importance of a well-equipped 
farm shop increases. Welding instruction for all students 
is important for maintaining equipment.

• Other areas which should receive major emphasis are: 
truck and tractor adjustment and repair, overhauling ma
chinery, tool sharpening and fitting, electrical work, and 
cold metal work.
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More time should be spent on the repair and maintenance 
of equipment in the school shop rather than on the construc
tion of new projects.



PART II

PRESENTATION AND INTERPRETATION OF DATA 

Size and Distribution of Farms

Information on size and type of farms was collected and 
summarized as part of this study. The acreage in the farms 
which are tilled is indicative of the amount of machinery 
that is needed on the farm. Instead of owning the equipment 
themselves, many farmers hire varying amounts of their ma
chinery work done for the following reasons: (l) Time fac
tor; when it is time to perform the operation on the farm, 
several machines are contracted to complete the job in a 
minimum amount of time. (2) Investment in the machine; un
less the operation is large enough, it is not economical to 
maintain an expensive piece of equipment, (3 ) Inexperience 
of the farmer; he may not have been trained in the operation 
and maintenance of the machine.

Table III shows the distribution of the farms accord
ing to size. The largest farm contained 3,200 acres and the 
smallest one consisted of 23 acres. The median acreage tilled 
was 241.1 acres for all farms used in the study.

Even though there is a wide range between the small and 
large farms, there is evidence that the three criteria used 
in selecting the farms for the study were followed rather

19
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SIZE OF FARMS USED FOR STUDY OF SKILLS AHD 
EQUIPMENT IN FARM MECHANICS

TABLE III

Size of farms Per cent of farms
(acres tilled)

0 - 50 15
51 - 100 21

101 - 300 31
301 - 500 14
501 - 1500 16
over 1500 3

closely* That is, the small farms were intensive, full-time 
operations and the large farms did not employ a regular full
time mechanic*

Seltzer, Rehnberg, and Baker^ estimated the average 
size of farms in the irrigated areas of Arizona as shown in 
Table IF, The median acreage for farms in these five- coun
ties is 170. This is somewhat less than the median of the 
acreage of the farms surveyed, which was 241.1 acres. The 
median acreage for the surveyed farms is somewhat higher

1. Interviews with Raymond E. Seltzer, Associate Agri
cultural Economist; Rex D. Rehnberg, Assistant Agricultural 
Economist; and Howard R. Baker, Assistant Director of Agricul
tural Extension Service, University of Arizona, Tucson.
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because of the large number of farms located in Filial and 
Maricopa counties, which had larger acreages.

TABLE 17
ESTIMATED SIZE OF IRRIGATED ARIZONA FARMS

BI COUNTIES

County or area
Ave. no. 
of acres 
per farm

Cochise County, Willcox area 180
Graham County 65
Maricopa County, Salt River Project 160
Maricopa County, outside the Project 320

Pinal County 400
Yuma County 140

Livestock on Farms

The kinds and amount of livestock, dairy, and poultry 
raised on the farms surveyed are shown in Table 7. Dairy 
animals appear on most of the farms, but only in small num
bers. Even with several large dairy herds in the study, the 
median for the farms reporting was nine head. More than half 
of the farms (58 per cent) reporting dairy animals had an 
average of ten head or less per farm.

Forty per cent of the farms reporting poultry had 30 or 
less birds per farm. Sheep and hogs were in a minority on
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LIVESTOCK, BAIRT, AND POULTRY ON FARMS 
USED IN THE STUDY

TABLE V

Enterprise
No. of farms 
reporting the 

enterprise
Per cent 
of farms 
reporting

Range in 
no. of 
animals 
on farm

Median 
no. of 
animals 
on farm

Dairy 81 70 1 - 250 9.0
Beef 48 41 1 -1800 70.9
Sheep 6 5 4 ~ 60 10.0
Hogs 18 16 1 - 2 0 0 14.2
Horses 58 50 1 - 21 2.0
Poultry 66 57 6 - 450 38.5

the farms surveyed. Exactly half of the farms reporting 
sheep had five head or less per farm. Forty-one per cent 
of the farms reporting horses had only one horse per farm.

Tools Used on Farms

The tools included in the list shown in Tables VT-XII 
are those which are used in most shops in vocational agri
culture departments of Arizona high schools. The jobs for 
which these tools are used are generally taught in the school 
shops.

The survey data from the 116 farms are summarized in 
the following tables. The three columns in the tables contain
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the following information: (l) Number of farms which have
the tool or pieces of equipment on the farm at present.
(2 ) Number of farms that do not have the tool at present 
but do have need for the tool. (3 ) Number of farms that do 
not have the tool at the present and do not have need for 
the tool and/or do not want it. It should be understood 
that farmer opinion in the last two columns in the tables 
may be influenced by the fact that they may not know what 
the tool is or how to use it correctly.

For-the purpose of this study, it was assumed that any 
given tool should be owned by farmers if 50 per cent or more 
of the farmers surveyed owned the tool. In addition to the 
tools generally found on the farm, a list of other tools 
needed on the farm was compiled from the data in this study. 
Tools in this list were either owned or needed by 50 per cent 
or more of the farmers.

General'Purpose Tools Used on Farms

Table VI shows the kinds of tools owned and additional 
tools needed on representative, farms, in Arizona.

Tools Owned by Farmers: The tools found on 50 per cent
or more of the farms in the survey were: steel carpenter’s
rule, steel flexible rule, ball pein hammer, tin snips, 
wrecking bar, sledge hammer, extension cord, machinist table 
vise, power grinder, electric hand drill, and blow torch. 
Very few farmers owned or indicated a need for calipers and
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TABLE VI
TUTENT TO VETCH GENERAL PURPOSE TOOLS ARE 

ON. SELECTED FARMS IN ARIZONA*
USED

No. of
Tools not found on farms 
!No . of too. of

farms that farmers farmers
have the who need who do not
various the need the 

tool **Tools tools tool**

l o  Steel carpenter^ sq, 1 . 103 8 5
2. Steel rule, flexible 102 8 6
3« Ball pein hammer 102 7 ' 7
4. Tin snips 101 11 4
5. Wrecking bar 101 7 9
6. Sledge hammer 100 13 3
7. Extension cord 99 6 11
8. Machinist table vise 85 12 19
9• Power grinder 73 24 19

10. Electric hand drill 64 32 20
11. Blow torch 64 26 26
12, Drill press 52 30 34
13• "C" clamps 52 19 45
14. Air compressor 49 42 25
15* Sickle grinder 49 20 45
16. Grinding wheel dresser 44 29 43
17* Bolt cutters 43 33 40
18, Outside caliper 30 14 72
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TABLE 71 (cont.)

Tools not found on farmsNo. of No. of No. offarms that farmers farmershave the who need who do notvarious the need theTools tools tool tool
19. Inside caliper 24 17 75
20. Dividers . 22 14 80

*There were 116 selected farms used in making this study.
**Columns 2 a.nd 3 show the number of farms which do not 
have the tools. Column 2 indicates the number of farmers 
who had found the need for the tool listed, while in 
Column 3 is listed the number of farmers who had no need 
for the tool.

dividers.
•Additional Tools Needed by Farmers: As evidenced by

50 per cent or more of the farmers who needed and had cer
tain tools, a drill press, "C" clamps, air compressor, 
sickle grinder, grinding wheel dresser, and bolt cutters were 
entered on the list of additional tools needed.

Carpentry and Woodworking Tools Used on Farms

Carpentry and woodworking tools in Table 7TI can be 
classified into two groups: those tools used for rough work
and tools for finished woodwork.

Tools Owned by Farmers: Hand carpentry tools were com
monly found on 50 per cent or more of the farms. These were 
wood chisel, carpenter's level, wood bits, keyhole saw, 
small try square, oil sharpening stone, and expansive bit.
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Tools which were not found on two-thirds of the farms were 
wood lathe, electric jointer, power table saw, back saw, 
and coping saw* Most farmers indicated that they had no 
need for these tools.

Additional Tools Needed by Farmers,: Additional tools
needed by 50 per cent or more of the farmers were nail set, 
draw knife, countersink, automatic hand drill, and electric 
tool grinder*

Truck, Tractor, and Machinery Tools Used on Farms

As shown in Table VIII, truck, tractor, and machinery 
tools were generally owned by farmers«

Tools Owned by Farmers: Over 50 per cent of the farm
ers had sets of socket wrenches, open end wrenches, box end 
wrenches, a hoist or jack, spark plug gage, and thickness 
gage. Tools which were not in any prevalence on the farms 
were a metal lathe and a deep socket set of wrenches.

Additional Tools Needed by Farmers: A set of wheel
pullers was the only additional tool needed by over 50 per 
cent of the farmers who were surveyed.
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EXTENT TO WHICH CARPENTRY AND WOODWORKING TOOLS 
ARE USED ON SELECTED FARMS IN ARIZONA

TABLE YII

Tools not found on farms
No. of No. of No. of

farms that farmers farmers
have the who need who do not
various the need the

Tools tools tool tool

1. Wood chisel 92 16 8
2. Carpenter1s level 92 12 12
3. Set of wood bits 89 18 9
4* Keyhole saw 72 15 29
5. Small try square 70 10 36
6. Oil sharpening stone 69 13 34
7. Expansive bit 59 , 27 30
8. Nail set 55 9 52
9. Drawing knife 54 17 45

10. Counter sink 44 24 48
11. Coping saw 42 10 64
12. Automatic hand drill 40 18 58
13. Back saw 40 12 64
14.* Elec, tool grinder 35 32 49
15. Power table saw 28 23 65
16. Mitre box and saw 26 21 69
17. Wood marking gage 18 39 59
18. Power jig saw 9 10 97
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TABLE VII (oont.)

Tools

Tools not found on farms
No. of 

farms that 
have the 
various 
tools

tfo. of 
farmers 

who need 
the 
tool

No. of 
farmers 
who do not 
need the 

tool

19. Electric jointer
20. Wood lathe

9
7

9
12

98
97

TABLE VIII
EXTENT TO WHICH TRUCK. TRACTOR, AND MACHINERY"
TOOLS ARE USED ON SELECTED FARMS IN ARIZONA

Tools not found on farms 
No. of No. of No. of

farms that farmers farmers
have the who need who do not

Tools
various
tools

the
tool

need the 
tool

1. Set of socket 
wrenches 88 12 16

2. Set of open end 
wrenches 86 10 20

3. Hoist or jack 85 12 19
4. Set of box end 

wrenches 79 17 21
5. Spark plug gage 62 22 32
6. Thickness gage 61 19 - 36 .
7. Deep socket set 

of wrenches 50 29 378. Set of wheel 
pullers 32 32 52

9. Metal lathe 8 11 97
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Concrete, Plumbing, and Sheet Metal Tools
Used on Farms

Table IX is composed of three different areas of tools 
combined under one heading %hich is related to construction. 
They are concrete and masonry tools, plumbing and pipe fit
ting tools, and sheet metal and soldering tools.

Tools Owned by the Farmers: Fifty per cent or more of
the farmers had the following tools on their farms: trowel,
set of pipe dies, pipe vise, pipe cutter, and soldering 
iron. They had little need for a concrete edger and groover, 
calking iron, rivet set, scratch awl, and hand groovers.

Additional Tools Heeded by Farmers: Over 50 per cent
of the farmers expressed need for a cement mixer, pipe 
reamer, and electric soldering iron.

Welding Tools Used on Farms

Table X indicates there was .more use of the gas or oxy- 
acetylene welding unit than there was of the electric or arc 
welding unit on farms.

Tools Owned by the Farmers: Fifty per cent of the
farmers had no welding equipment. There were 63 welding 
units on 41 farms. Twenty of these farms have both oxy- 
acetylene and arc welders, either the alternating current or 
direct current. One other farm had all three types of weld
ing units. Therefore, 50 per cent of the farms with welders 
had both gas and electric. Most farms having a welder also
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EXTENT TO TfflICH CONCRETE AND MASONRY TOOIS, 
PLUMBING AND PIPE FITTING TOOIS, AND SHEET 

METAL AND SOLDERING TOOLS ARE USED 
ON SELECTED FARMS IN ARIZONA

TABLE EC

Tools

No. of 
farms that 
have the 
various 
tools

Tools not 
Mo. of 

farmers 
who need 

the 
tool

found on farms 
Mo. of 
farmers 

who do not 
need the 

tool

1. Trowel 63 29 24
2. Cement mixer 39 30 47
3. Edger 39 11 66
4« Groover 29 11 76
5* Set of pipe dies 72 23 21
6. Pipe vise 63 33 20
7. Pipe cutter 63 29 24
8. Pipe reamer 27 35 54
9, Calking iron 12 11 93

10. Soldering iron 65 16 35
11. Elec, soldering iron 50 19 47
12. Rivet set 28 18 70
13. Scratch awl 18 8 90
14. Hand groovers 2 8 106
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TABLE X
EXTENT TO VEICH ARC AND GAS V/ELDING TOOLS ARE 

USED ON SELECTED FARMS IN ARIZONA

Tools not found on farms

Tools

No. of 
farms that 
have the 
various 
tools

No. of 
farmers 
who need 

the 
tool

No. of 
farmers 

who do not 
need the 

tool

1. Mild steel rods 29 26 : 61

2. Cast iron rods 24 25 67
3. Hard facing rods 22 25 69
4. A.C. wider 22 •• 24 70

5* D.C. welder 8 23 85
6. Lighter 35 28 53
7* Gas welding set . 33. 33 50
8. Cutting tips 33 29 54
9. Bronzing rods 28 28 60

10o Mild steel rods 25 33 58
11. Tip cleaner 22 33 61
12. Cast iron rods 20 30 66
13. Hard facing rods 12 35 69
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had an adequate assortment of welding rods.
Additional Tools-Needed by Farmers: Farmers wanted ad

ditional' welding equipment, but in many cases they did not 
know the types of welding equipment needed other than the 
welder. Over $0 per cent of the farmers indicated a desire 
for an oxy-acetylene welding unit with lighter or striker, 
cutting tips, and mild steel rods.

Hot and Cold Metal Working Tools Used on Farms

As shown in Table XI, hot and cold metal working tools 
were used very little by farmers.

Tools Owned by the Farmer: Only the anvil was in use
on 50 per cent of the farms. Farmers did not have or need 
a hot iron cutter, cold iron cutter, blacksmith’s floor vise, 
hot iron punch, and hardy.

Additional Tools Needed by Farmers: Over 50 per cent
of the farmers indicated a need for a forge, blacksmith’s 
tongs, and tap and die sets with coarse and fine threads.
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EXTENT TO WHICH HOT AND COLD METAL WORKING TOOLS 
ARE USED ON SELECTED EARLS IN ARIZONA

TABLE XI

Tools

No. of 
farms that 
have the 
various 
tools

Tools not 
Wo . of 

farmers 
who need 

the 
tool

found on farms 
Wo. of 
farmers 

who do not 
need the 

tool

1. Anvil 57 21 38
2. Blacksmith tongs 36 23 57
3. Forge 33 25 58
A. Hot iron cutter 23 16 77
5. Blacksmith's floor

vise 22 23 71
6. Hot iron punch 20 23 73
7♦ Hardy 17 10 89
8. Tap and die set, 

coarse threads 36 43 37
9. Tap and die set, 

fine .threads 30 38 48
10. Cold iron cutters 20 13 83

Surveying and Painting Tools Used on Farms

Surveying and leveling tools were of minor importance, 
while painting tools were of some use to farmers, as indi
cated in Table XII,

Tools Owned by the Farmer: Such minor items as putty
knife and wire brush were owned* by 50 per cent of the farm
ers. Items not needed on the farms were surveyor's level
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and rod, respirator for painting, and glass cutter.
Additional Tools Needed by Farmers: Farmers indicated

the need for a 100-foot surveyor's tape and a paint spray 
gun. There were 15 per cent more farmers who wanted the 
paint spray gun than who wanted the respirator used for 
painting.

-

TABLE XII
EXTENT TO WELCH SURVEYING AND LEVELING TOOLS AND 

PAINTING AND GLASS FITTING TOOLS ARE USED 
ON SELECTED FARMS IN ARIZONA

Tools not found on farms
No. of No. of No. of

farms that farmers farmers
have the who need who do not
various the need the

Tools tools tool tool

lo Surveyor's 100-ft.
tape 48 18 50

2. Surveyor's level 
and rod 23 23 70

3. Putty knife 80 10 26
4. Wire brush 67 9 40
5. Paint spray gun 37 34 45
6. Glass cutters 36 12 68
7. Respirator for 

painting 33 18 65
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Extent to Which Farmers Repair Farm 
Power Equipment

The second part of the survey form sent to the 116 
selected farmers in 18 areas of Arizona dealt with repair 
jobs completed on the farm by the farmer# This part was 
comprised of two sections.

In the first section the farmers were asked which of 
the repair jobs they commonly performed on farm trucks, 
tractors, and engines. Three levels of repair which the 
farmer performs were checked: (l) complete overhaul of the
system, (2 ) minor adjustment and repair of certain parts, 
and (3 ) no repair or adjustment of the system.

Table XIII contains the information for the first sec
tion of the repair jobs performed on farm* power equipment.

Overhaul Jobs Performed by Farmers: Less than 40 per
cent of the farmers performed complete overhaul on any part 
of the equipment. Exactly one-half of the jobs listed in 
Table XIII were performed by the repair shop for over 50 per 
cent of the farmers. These repair jobs were on rings, pis
tons, timing, transmission, oil pump, hydraulic system, 
power train, magneto, fuel and air systems on diesel engines.

Minor Jobs Performed by Farmers: Farmers performed
many minor adjustment and repair jobs as compared with over
haul. The jobs completed by 50 per cent or more of the 
farmers were on the air cleaner, spark plugs, breaker points,
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lighting system, carburetor, brakes, clutch, cooling system, 
fuel pump, distributor, battery, and starter. _

TABLE XIII
TYPES OF REPAIR JOBS PERFORMED ON FARM POWER 

EQUIPMENT BY SELECTED FARMERS IN ARIZONA*

Per cent of farmers that perform

Job
Complete
overhaul

Minor ad
justment 
& repair

Wo repairs 
or ad
justments

1. Air cleaner 39 34 27
2. Spark plugs 37 45 18
3. Breaker points 28 45 27

Rings 28 10 62
5. Lighting system 26 5° 24
6. Carburetor 25 51 24
7. Brakes - 24 50 26
8. Clutch 24 42 34
9. Pistons 24 12 64

10. Timing 23 24 53
11. Cooling system 22 54 24
12. Transmission 22 16 62
13. Fuel pump 21 41 38
14. Oil pump 18 24 58
15• Distributor 17 49 34
16. Battery 16 54 30
17. Hydraulic system 15 34 51
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TABLE m i  (coat.)

Job

Per cent of farmers that perform
Complete
overhaul

Minor ad
justment 
& repair

Wo repairs 
or ad

justments

18, Power train 15 16 69
19. Starter 14 36 50
20. Fuel system, Diesel 13 19 68
21. Air system, Diesel 10 15 75
22. Magneto 9 36 55

*116 farmers used in the study. See Figure 1, page 8, 
for distribution

Extent to Which Farmers Repair Field Machinery

Farmers were asked to what extent they repaired their 
field machinery. Column 1 of Table XIV indicates the per
centage of farmers who performed complete overhaul of the 
machine. Column 2 indicates the percentage of farmers who 
performed minor adjustment and repair of their machinery.

It is presumed that farmers who checked items in 
Columns 1 and 2 had the machine on their farm. Column 3 
shows the percentage of farmers who did not perform repairs, 
adjustments or overhaul jobs on their machinery. In some 
instances, the farmer may not have had the machine on his 
farm to perform the repairs. The third column therefore 
simply shows the extent to which the 116 farmers repair the 
various machines.
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TYPES OF REPAIR JOBS PERFORMED ON FARM MACHINERY 
BY SELECTED FARMERS IN ARIZONA

TABLE XEV

Job

Per cent of farmers that perform
Complete
overhaul

Minor ad
justment 
& repair

Mo repairs 
or ad

justments

1. Plow 44 28 28
2. Cultivating equipment 44 25 31
3, Planters 43 29

toCN

4. Trailers 40 28 32
5. Mowers 40 25 35
6. Renovator 36 22 42
7. Power sprayer 34 24 42
8* Fertilizer spreader 32 23 45
9* Other hay machinery 29 20 51 -

10. Subsoiling equipment 27 15 58
11. Grain drill 26 22 52
12. Earth moving equipment 25 14 61
13. Hay baler 21 16 63
14. Combine 19 9 72
15• Green forage cutter 18 14 68
16. Milking machine 17 14 69
17# Cotton picker 13 19 68
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Overhaul Jobs Performed by Farmers: Less than 50 per
cent of the farmers performed complete overhaul jobs on any 
type of field machinery. Overhaul, repair, and adjustment 
jobs which were not completed by 50 per cent of the farmers 
were on the cotton picker, milking machine, green forage 
cutter, combine, hay baler, earth-moving equipment, grain 
drill, subsoiling equipment, and other hay machinery.

Minor Repair Jobs Performed by Farmers: Minor adjust
ment and repair jobs were performed on plows, cultivator 
equipment, planters, trailers, mowers, renovators, power 
sprayers, and fertilizer spreaders.

Opinions of Machinery Repairmen Relative to
Repair Jobs

As discussed in the procedure concerning the survey 
form, the machinery repairmen checked the' level of repair

i
jobs which they believed farmers should perform on their ma
chinery.

Table XV shows the repair jobs which farmers should per
form on power equipment as recommended by machinery repair
men.

Overhaul Jobs to be Performed by Farmers: Repairmen
strongly recommended that farmers complete very little over
haul on tractors and power machinery. They recommend per
forming only complete overhaul of the air cleaner. Jobs 
which 50 per cent of the repairmen said should be done in
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the repair shop only, and not hy the farmer, were: repair
of the air and fuel system of the diesel; rings,- oil pump, 
starter, magneto, pistons, hydraulic system, transmission, 
and power train.

Minor Repair Jobs to be Performed by Farmers: Over
50 per cent of the repairmen felt that the farmer should per
form minor adjustment and repair on such jobs and systems as 
the air cleaner, spark plugs,battery, lighting system, 
breaker points, cooling system, fuel pump, brakes, timing, 
distributor, carburetor, and clutch,

TABLE XV
OPINIONS OF FARM MACHINERY REPAIRMEN 

CONCERNING FARM POWER REPAIR JOBS M U C H  
SHOULD BE PERFORMED BY FARMERS*

Per cent of repairmen indicating 
_____farmers should perform

Job
Complete
overhaul

Minor ad
justment 
& repair

Mo repairs 
or ad- 

ad justments

1. Air cleaner to-4* 48 4
2. Spark plugs 30 48 ' 22
3• Battery 30 43 27
4. Lighting system 24 61 15
5, Breaker points 17 63 20
6. Cooling system 15 63 22
7, Air system (Diesel) 13 21 66
8, Fuel pump 11 41 48
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TABLE XV (oont.)
Per cent of repairmen indicating 
_____farmers should perform

Job
Complete
overhaul

Minor ad
justment 
& repair

No repairs 
or ad- 

adjustments

9. Timing 11 41 48
10. Rings 11 13 76
11. Brakes 9 70 21
12. Oil pump 9 15 76
13• Distributor 7 56 37
14. Carburetor 4 67 29
1$. Clutch 4 57 39
16. Starter 4 33 63
17. Magneto 4 28 68
18. Pistons 4 11 85
19. Hydraulic system 2 41 57
20. Fuel system (Diesel) 2 13 85
21. Transmission 2 11 87
22. Power train 2 7 91

*116 repairmen used in the 
for distribution.

study. See Figure 2, page 10,
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Machinery repairmen were asked for their opinions con
cerning the extent to which farmers should repair field ma
chinery listed in Table XVT.

Overhaul Jobs to be Performed by Farmers: The machin
ery repairmen recommend that farmers should perform some of 
the repair or overhaul on all items of equipment mentioned. 
Over 50 per cent.of the repairmen believed farmers should 
completely overhaul cultivators, fertilizer spreaders, grain 
drills, plows, mowers, and renovators. There was not con
clusive evidence of opinion that there should be "no repairs 
or adjustments" by farmers on any type of machinery.

Minor Repair Jobs to be Performed by Farmers: Repair
men believe farmers should make minor adjustments and repair 
on all pieces of field machinery. In Table XVI, nine types 
of machines were recommended for only minor adjustment and 
repair by over 50 per cent of the repairmen.

Farm machinery repairmen recommended that farmers make 
minor repairs or major overhauls on all machines.
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OPINIONS OF FARM MACHINERY REPAIRMEN CONCERNING 
FARM MACHINERY' REPAIR JOBS WHICH SHOULD 

BE PERFORMED BY FARMERS

TABLE XVT

Job

Per cent of repairmen indicating 
farmers should perform

Complete
overhaul

Minor ad- 
adjustment 
& repair

No repairs 
or ad- 

adjustments

1. Cultivating equipment 57 39 4
2* Fertilizer spreaders 54 42 4
3. Grain drills 53 43 4
4. Plows 50 43 7
5* Mowers 48 45 7
6. Renovator 48 45 7
7, Subsoiling equipment 45 45 10
8. Planters 43 50 *7
9. Trailers 41 43 16

10. Other hay machinery 33 54 13
11. Green forage cutter 30 63 7
12. Combine 28 61 11
1 3 . Power sprayer 27 66 7
14. Hay baler 21 70 9
15. Earth-moving equipment 21 61 18
16. Milking machine 13 65 22
17• Cotton picker 11 69 20



SUMMARY OF FINDINGS 

Types of Tools Used on Farms

There are major differences in the tools recommended 
for school shops as compared with those found on the farms 
used in this study.

There were more general purpose tools owned by farmers 
than any other type of tools. This probably is due to a ten
dency for farmers to buy tools which may be used for two or 
three jobs. Farmers expressed very little need for tools 
which they did not already have.

Rough woodworking hand tools were in use on most of the 
farms. Only the general tools in the truck, tractor, and 
machinery tool list were needed on farms. No specialized 
tools were used except a spark plug gage and a thickness 
gage. Other tools needed were end wrenches, open and box, 
and sets of socket wrenches. Farmers had adequate tools for 
pipe work and plumbing.

Electric arc welding and oxy-acetylene welding equip
ment is either used or needed on Arizona farms. Oxy- 
acetylene welding units are more widely used than are arc 
welding units. Much of the use of the gas welding set was

PART III



for the cutting of metal. Of the farmers who had welders, 
over 50 per cent owned both the arc and the oxy-acetylene 
units. Approximately two-thirds of the farmers reporting in 
the survey either have or express a desire for welding equip
ment.

Hot and cold metal working tools were in little demand 
by farmers. Surveying instruments were used by very few 
farmers. Painting equipment, particularly the spray gun, is
used on very few farms.

The following is a list 

the farms:
Anvil
Ball pein hammer 
Blow torch- 
Carpenter1s level 
Electric hand drill 
Expansive bit 
Extension cord 
Hoist
Key hole saw
Machinist’s table vise
Oil stone
Pipe cutter
Pipe vise
Power grinder
Putty knife

Additional tools needed on farms
Air compressor
Blacksmith’s tongs
0-clamps
Cement mixer
Drill press
Elec, soldering iron
Forge
Grinding wheel dresser

of tools generally found on

Set of box end wrenches
Set of open end wrenches
Set of pipe dies
Set of socket wrenches
Set of wood bits
Sledge hammer
soldering iron
spark plug gage
Steel carpenter’s square
Steel rule, flexible
Thickness gage
Tin snips
Trowel
Try square
Wire brush
are:
Paint spray gun 
Pipe reamer 
Sickle grinder 
Surveyor’s tape, 100 feet 
Tap and die set, c::::.•..c 

coarse "and fine <;
Welder with rods and 

accessories 
Wheel puller
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Repair of Farm Power and Field Machinery

Although farmers do few complete overhaul jobs on farm 
power equipment, they perform more of these jobs than are 
recommended by machinery repairmen. It was not generally • 
recommended by either farmers or repairmen that complete over
haul of farm power units be performed by farmers.

Over half of the farmers performed minor adjustment and 
repair on the following jobs: air cleaner, spark plugs,
breaker points, lighting system, carburetor, brakes, clutch, 
cooling system, fuel pump, distributor, battery and starter.

Less than 4 0 :per cent (3 8.3 ) of the farmers in this 
study performed adjustment, repair, and complete overhaul on 
the following jobs: rings, pistons, transmission, oil pump,
hydraulic system, power train, fuel and air systems on diesels, 
and magneto. Repairmen agree with this practice and believe 
farmers should not attempt to overhaul and repair these items 
of equipment.

Repairmen also believe that farmers should not repair 
the starter on the farm, but they did feel the job of timing 
could be adequately performed by farmers.

In repair jobs on field machinery there tended to be a 
rather wide variation between jobs actually performed by the 
farmer and those which repairmen believe farmers should per
form. Over 40 per cent of the farmers overhauled plows, cul
tivator equipment, planters, trailers, and mowers, whereas
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over 50 per cent of the farmers performed no complete over
haul of field machinery. Fifty per cent of the repairmen 
said that farmers should overhaul completely their cultivat
ing equipment, fertilizer spreaders, grain drills, plows, 
mowers, and renovators.

Fifty per cent of the farmers performed minor adjust
ment and repair on plows, cultivating equipment, planters, 
trailers, mowers, renovators, power sprayers, and fertilizer 
spreaders, with other hay machinery and grain drills falling 
into the optional class.

Farmers did not generally do repair or adjustment jobs 
on subsoiling equipment, hay balers, other hay machinery, 
combines, green forage cutters, milking machines, and cotton 
pickers.

Repairmen generally agreed that farmers should perform 
minor adjustments and repair on all types of field machinery.



Interpretations and Conclusions

1 . Farmers generally do not have adequate tools for 
performing many of the important repair jobs needed on 
modern farm machinery.

2 . The list of tools contained in the summary of this 
study may be used as a guide by teachers for assisting stu
dents in equipping farm shops. The list should be supple
mented by further study of the farm mechanics needs in the 
local community.

3 . The high school course in farm mechanics should 
include instruction and supervision in the establishment of 
farm shops and in the use of tools most commonly needed on 
farms.

4 . Major emphasis in the farm mechanics course should 
be directed toward preventive maintenance and adjustment and 
repair of farm machinery, with complete overhaul limited to 
jobs commonly performed by farmers in the community.
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SURVEY FOR EAJBMMZS

puipdm,T M  pSapoae of this queetionaire la to atirvey the farm chop tools and skills used by 
farmers In this area to better know what skills should be taught to students of vocational 
agriculture.

This is a part of e thesis problem for a Master's degree in Agricultural Education 
which is to be completed within the next 8  weeks in the summer school session at the 
University of Arlaona.

1,1 ill you please fill in the nueationalre and return it in the addressed envelope to 
the surveyor not later than Saturday, June 8 8 th. f o x your cooperation and promptness,
X thank you vary much. Sincerely,

Vocational Agriculture Teacher 
________________ High School

1 . Size of fhrm (acres) _____
2 „ land tilled (acres) _____
So livestock maintained on the farm (not range)

Humber of animals 
on farm

(•rite in figure) 
Dairy cows and calves _____
Beef feeders and breeding _____

S r  = 'Horses ___
All poultry _____
Other..............

Animal

A. Tools and gftulpment on your own ihaa &
' '-tt,--- (kV) if you have the tool on your f arm. ■' '

Check tba spaces one check (r )  if you do not have the tool, but need it.
below aa fallowed no check ( ) if not want ad or needed.

A. OSB5BA1 PURPOSE TOOLS
1. Wrecking ter
2 . Inside caliper 
5, Outaide caliper 
4» olamps
5. Air eoapresscr
6 , Bolt cutter 
7o Dividers
8 . Grinding udxeel dresser 
9o Electric tend drill
10, Drill press
11. Ext anal on cord
18. Power grinder
19. Sledge hammer 
14. BUI pain hammer 
18. Steel rule, flexible
16. Tin snipe17. Steel carpenters square
18. Blow torch19. machinist's table vies
20. Sickle grinder
21. Other#.........

B. CAHPJEKTfiY AND WOOOWOSKIK} TOOLS
1 . Set of wood bit s ___
8 . Expansive bit _____
3. Wood chisel _____
4. Countersink _____
8 . Drawing knife “
6 . Automatic hand drill ______
7. Wood markigg gage __

Electric tool grinder _____ 
Electric jointer _____

10. Carpenfcere level _____
Hi Mitre box and saw __
18. Wall sot ___Back saw ~ “

Power table saw ___
18, Keyhole saw ■
16. Coping saw . •
17. Power jig caw
IB. Small try square ______
19. Oil sharpening stone ___
80. Wood lathe
81. Others........... ...

8.
9.

13.
14.



haves
C« HOT MSTAL WORZHD TOOLS 

l o  Anvil
2 0 Hot iron cutter 
S„ forge 
4» Hardy
5. Blacksmith tongs 
6 0  Blacksmith's floor vise 
70 Hot iron punch 
Qo Others*«»•«•**•*<>*<>• *

Do COLD METAL W K O im  TOOLS 
le Cold iron cutters 
20 Tap and die set—  

fine threads 
3e Tap and die set—  

coarse threads 
4„ Others..... .

Ec CONCRETE AND MASONRY TOOLS 
lo Cement mixer 
2 o Bdger 
30 Groover 
4., Trowel
So Others*.... . .*«

f. PAINTING AND GLASS PITTING 
l o  Wire brush 
2 0 Glass cutters 
So Paint spray gun 
4, Respirator for painting 
Sc Putty knife 
6 o Othe re *•»»*#»******

la SHEET METAL AND SOLDERING 
lo Scratch awl

' 2o Soldering iron
3o Hand groovers

’ 4e Electric soldering iron
So Rivet Set 
6 * Others*..........

f 1%) do not have, but need; ( ) not' wantod~or Eooded

J. TRUCK, TRACTOR, & MACHINERY REPAIR
1 * Spark plug gage __
2 0 Thioknese gage ____
5. Hoist or jack ___
4» Set of wheel pullers .
5* Deep socket set of

wrenches .
6 » Set of socket wrenches ___
7e êt of open end

wrencbos ___
8 * Set of box end wrenches .
9* Metal lathe _____
10. Others,............. ___

K. ARC WEIDim TOOLS 
1. D.G, welder 
2 o A*C. welder 
3« Mild steel rods 
4* Cast iron rods
5. Hard facing rods
6 . Others,.......

Go SURVEYING AND LKV&IB3 
1 . Surveyors level end rod 
2« Surveyors 100 ft. tape 
So Others*......... .

Ho PLUMBING AND PIPE fITTINQS 
I* Pipe cutter 
2 » Set of. pipe dies or 

threaders 
3* Calking irons 
4 e Pipe reamer 
So Pipe vise 
6 0  Other...... o. 0 s..

L* GAS WADING BOOLS
1 . Gas welding set
2. Cutting tips 
3* Lighter
4» Tip cleaner 
So Mild etoel rods
6 . Cast iron rods
7. Bronzing rods 
81 Hard facing rode 
9* Others*.........

Continued on next §gtge



SURVEY OF FARM3RS REPAIR SEsWXGES

The purpose of this section of the quastlonaire is to survey what jobs you 
usually perform on your farm in the way of repair and adjustment of machines*

Check the following spanss 
for each job or machine

TRUCKS,, TBACTCaS
Repair air cleaner 

battery 
breaker point e 
brakes 
carburetor 
dutchcooling aystem 
distributor

Shick of the following jobs do you 
oosanonly perform on your fam% 
Complete Minor adjust- Kona 
overhaul mant & repair

( one of the columns)

fuel pump 
hydraulic system 
lighting system 
magneto 
oil pump 
pistons
power train ov gears 
ringsspark pines
starter
timing
trosamlsalonfvel systan— Diesel 
air system—-Diesel 
others... . *.

rlease list other repair Jobs tbich you wish you knew hotr to do* (In opaca
belcCT)

m m  S.:tJ3HiNERY
Repair ocariblne

. cotton picker %
cultivating equipment 
earth moving equipment 
fertlllzer spreaders _ 
grain drills 
green forage cutter ~ 
hay baler %
other hay machinery _ 
milking machine 2  

mower# _
planter# _
plow#power sprayer _
renovator __
eub soiling equipment __ 
trailers 2

others.... .....   _
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&vBTs?i- p(B e .
Thu purpoee or i<aia queationalr* la Go survey "bhe f a m  abop tools and skills uo«i4 by 

ram^ra In this urea to better know what skill a should he taught to student a of vocational 
agriculture.

This la a part of a thesis problem for a Master's degree In Agricultural Education 
which is to be completed within the next 2 weeks In the summer school session at the 
University of Arizona,

Will you please fill in the question*ire and return it in the addressed envelope to 
the surveyor not later than Saturday, June 20th.. ^or your cooperation and promptness^
J thank you very much. Sincerely,

REPAIRING FARM EQUIPSidg

Vocational Agriculture Teacher 
___________________  High School

Check the foliar log spaces 
for each job or machine5

TRUCKS,) TRACTORS & ENGINES 
Repair air cleaner 

battery 
breaker points 
brakes 
carburetor 
dutch
cooling system 
distributor 
fuel pump 
hydraulic system 
lighting system 
magneto 
oil putp 
pistons
power train or gears 
rings
spark plugs
starter
timing

Please list othetranEmission 
jobs which they fuel system— Diesel 
should be air system— Dieeel
doing, o t h e r s , c a a o m  *

Which of the following repair jobs do you helia^ro 
farmers should commonly perform on their arm f a m s*?. 
Complete Miner adjust - None

(check one of the columns)

O»  e o > o o c o e »  e  o

E.iRM MaCHINffiRY
Repair combine

cot ton picker _
cultivating equipment_
earth moving equipment^ 
electric motors __
fertiliser aproadern _ 
grain drills ^
grunn forage cutter _
bay bale r ___
other bay machinery _
milking: machine _
movers _
planter# _
plows _
power speayer _
renovator ^
subsoiling equipment
trailers __ o *hers.._  ̂ *———
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