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A SUGGESTED PLAN OF "ORK IN

AGRICULTURAL Z=IIGIKIETRING FOR SECONDARY SCHOOLS

I Introduction

Agricultural engineering is the apnrlication of engin-
eering principles and methods to the problems of agriculture.
Engineering is more than a collection of facts concerning
structures, processes, and machines. The engineer looks
upon hls work as a series of related problems which may be
solved by scientific methodse.

This tcpic was suggested by the lack of any regulafly
organized plan of work in agricultural engineering for
secondary schoolse. Personal experience has emphasized the
possibilities of such a plan in a utilitarian way for
students who make farming a 1life worke. The training would
also be valuable to students who enter the various trades.

In order to facilitate the work of thils study, the
fleld has been divided arbitrarily into the following
heads: viz. ferm mechanics, farm machinery, farm builldings,
home utilities, power machinery, land develonment, and farm
electrificatione. |

Much confusion has existed in the use of the above
classification. For use in this treatise the following
groupings have been made. Under the heading "farm mechanics"
the following activities are included: rcpe work, herness
work, belt work, fitting tools, soldering, sheetmetal work,
cold metal work, forge work, and glazing. "Farm machlnery"
includes the study, operation, care, and repair of farm

machinery other than power units. "Ferm buildings" includes
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wood shop werk, drawing to scale, construction of appliances
and small buildings, concrete work, and a study of paints,
preservatives, insulation, and ventilation. "Eome util=-
1ties" includes water systems, sewage systems, heating
systems, local lighting systems, and the installation,

care, and repalr of home conveniences. "Power machinery "
includes the study, care, and repair of gas engines and
tractors. "Land development" includses land clearing, drain=
age, irrigation, simple surveying, and farmsbeadhlayouts.
"Farm electrification" includes work on electric wiring,
care and revalr of simple appliances, and a study of electric
motors and their farm use.

The data consists of courses of study in use in the
secondary schools of the United States and courses of study
In our higher institutions of learning. It also includes
circulars and bulletins from the Unlited States Department
of Agriculture, and the departments of agriculture of the
various states, and the departments of agricultural engine-
eering of the colleges of the United States.

Before setting up this suggested plan of work, a
questionnaire form was sent to the supervisors of vocational
agriculture in each stats of the Union. Renrlies were re-
ceived from thirty-three states!loThe returns received on

these questlionnaire forms showed that agricultural engineering

l. Arkansas, California, Colorado, Connecticut, Delawarse,
Florida, Georgia, Indiana, Iowa, Kansas, Kentucky, liaine,
Maryland, liassachusetts, Michigan, l.ontana, Nevada, New
Hampshire, lew Jersey, New York, North Carolina, Horth
Dakota, Chio, Pennsylvania, South Carclina, South Dakota,
Tennessee, Texas, Utah, Vermont, ‘"est Virginla, "isconsin,
and Wyominge
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1s taught in all the states reporting excevt Utah, "est
Virginia, and Tyoming.

There is some doubt as to the accurzcy of these re-
ports, in as much as Lichigan was reported as having no
work worthy of being styled agricultural engineering when
there are elghty-five rural consolidated scnools doing shop
work as listed by the state supervisor of rural consolidated
schools. In addition to this, many of the 219 departments
of vocational agriculture in high schools of the state are
doing quite extensive work along this line as shown by in-
spection. Cur state supervisor of industrial education re-
ports another 1list of schools as doing work which would
partially faell within the province of agricultural englneer-
ing. It is impossible to tell how extensively this same
condition exists in other states,

Work of this nature 1s widely recognized, and the follow=
ing plan has been organized so as to include indicated by
the states revorting. These lists of topics and accompany=-
ing references may be interéreted as a general outline in=
cluding all phases of work peculiar to the different sections.
It 1is possible for any community to select from these lists
such problems as are sultable to 1ts conditions.

An effort has been nads to list as major refserences a
gelection of texts that will give a school a minirum library
covering these subjects. These major references are starred.
The references not starred make up a secondary list that
would enrich the course, but that may be eliminated where
finicial conditions require. The accomvanyling bibliography

includes text books, trade literature, and state, federal,
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8.

tucky, and Chio; third, Arkansas and Pennsylvaniaj; fourth,
liontena, New Jersey, and Texas.

From these data we get a very gocod picture of the gen-
eral standing of agricultural engineering throughout the
nation, the phases of major interest, and the possibilities
of further development to mecet the changing needs of the

different sections.

Conclusions

The scope of the fileld is s0 broad as to prohibit a
single usable text book covering all phases. For this
reason it 1s believed that a suggestive outline of work,
giving references to texts, trade literature, and bulletins,
will be of valuce.

The aiwm of such a plan of work in the schools, is te
develop Prospective farmers for greater proficiency in
ferming. This aim mey be attained by the development of the
attitudes, abilities, and skills which sre the objectives
of the varicus problems and projects suggested In the out-
lines.

The lists of problems are cuite comprehensive, so that
most communities will be able to select the work varticular-
ly adapted to thelr needs. These lists must bé sver
changing so as to include new discoverles, inventicns, or
practices, and also to delete any portion that may become
obsolete. The use of these lists presupposes that lie
teacher, or the cne in charge, knows the comuunity and its

needse. If this knowledge be lacking, it must be acguired

before an intelligent use of these lists can be made.
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IIT. Illustrative Apwnlication of Plan to
Community X

If the characteristics of the community are not
known, they must be determined by personal contacts or by
means of a questionnaire subnitted to the studsnts or their
parents.

In Community X the type of farming carried on is gen-
eral crop where the vrincipal cash crop 1s potatoes. This
income 1s sunvlemented by the sale of dairy and poultry
products.

It is lnown tnat the cnlef intercsts of studznts in
agricultural enginecring lie in farm mechanics, farm
machinery, and farm buildings.

The nunber of students in the agricultural engineering
group 1s fourteen. The size of the shop is thirty-two
feet by thirty-six feet. According to the standards set by
the State Devpartment of Public Instruction of the State of
michigan, tiic eguipment is sufficlent to cover woodwork,
sheetmetal work, and cold metal worke The library contains
the minimun recatirements for thie course as indicatsd in the
general bibliographye. PFifty dellars has been set aside for
additional reference books for agricultural courses.

The community is well supnlied with good roasds. There
are three families who cannot be reacned by auto travel dur-
ing the spring season. About fifty per cent of the patrons
of the schiool have telephones. lieans of communication and
pcrsonal contacts sre fairly good.

The selection of work shovld be adapnted to the season-

al interests of the community. This nlaces the werk in farm
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bulldings and a major vart of taat in farm wechanics in the
first semester, while the work in farm machinery will be
glven in thie scecend saacster.

In thie Stute of Vichigan the Lepartment of Public In-
struction has made definite recommencdations for this type of
work through the Supervisor of Zural Agriculturel Schiools.
The suggested plan of work can be sdapted to these recom-
mendations as well as to the interests of the community.

The follcwing arc thiec recomnendations for the Rural
Agriculturel Schools, which include the phases of work to be
ccvered and the approximate time allotted to each phase:

1

""oodwork weeks

6
Drawing 5 "
Zlectricity 4 "
3 n

Sheetmetal

"

jav]

Cold metal

n

lav}

Concrcte

[aW)

Plumbing

"

A}

Tcol Care

1"

oo

“oodwork (recreational)

Artmetal week

Belt work "

Forge "

Glazing "

Harness work "

Paint work "

"

T = =l

Rope work
These recommendations estimate one unit or one pro=

blem to be week's work. Checking these recommendations
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with the work selected to meet the community interests for
the first semester the following list is secured:

Drawing, five weeks. Found in farm building list,

problems 9, 10, 11, 12, 13
Yjoodwork, six weeks. Found iIn farm building 1list,
problens 17, 20, 30
Concrete work, two weeks. Found 1n farm buildings 1list,
problems 29, 31
Shectmetal work, three weeks. Found in farm mechanics
list, problem 3
Rope work, one week. Found in farm mcchanics 1list,
problem 10 er 11
Tool care, two weekso. Found iIn farm mechanics list,
probtlems 1, 2
Lists of vrojects in wooawork,\concrete and sheetznetal work
are given In the references for the problems listed. In the
selection of projects are many possibilitiss of adapting the
work to the student's interests and desires.

Among these fourteen boys are two whose interests vary
from the general interests of the group. The first 1s one
whose father does custom work in threshing and silo-=filling.
This boy desires to learn somethiing about gas engines because
this 1s the power his fathner uses. This boy is permitted to
vary his problem from the general selzsction for the class and
take the work on gas sngine princinles, care and operation.
This work is covered in the power machinery list, problems
6, 22, 24, 25. It can be made as comprehensive as the stu=
dent and instructor desire, using the father's machinery for

laboratory study and doing a large percentage of the work at
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the home farm. This could be carried on as project work.

The second boy is one whose father is considering re-
modeling his dairy barn. He is interested in the pen=barn
type of arrangement, including insulation and ventilatione.
Problems 27 and 39, covering insulation and mechanical venti=
lation might be selected for his work in addition to the other
problems taken from the farm buildings list and a stuvdy of
the pen=barn could be nhis project selscted under farm build-
ings. This arrangement would take care of the spzcial
interests of these individuals with very littls modification
of the general programe

In communities where the class 1s small it is possible
for each student to selsct all problems of his course, beilng
limited only by the availability of reference bocks and
leboratory materials. If this course were adopted, the pro=
blem groups of each individual might be entirely diffecrent.
This would be possible only where the class was sufficlently
small to pernmit of the apportioning of the instructor's
time between individuals instead of groups. The object of
such flexibility would be the increased interest and
regsponsibility of the student.

The advantages of this suggested plan are:

Its flexibility permits its adaptation to conditions
as you find them in each communlty.

Its adaptability to the varying interests of individe
ual studentse.

The increased accessibility of refercnco materialse.

The possibility of an increased interest and respons-

ibility on the vart of the student due to the partially

elective nature of the plane.
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A considerabtle saving of the instructor's time is
possible by using the asscmbled list of problems on the
different phases of the work as well as in the use of
the bitliography of texts, bulletins, and trade lit=
eraturage.

The dlsadvantuges of tlils sugsested plan would be:

The lack of sufficient references now in the secondary
school librariese.

Tne lack of teachers with sufficient training to handle

all phases of this worke.
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FARM LHZCEANICS

Topics

le <Sharpening Zdred Tools

[ab)

e TPiling Saws

3s Soldering & Sheet
etal Forming

4, TUse of Drills & Screw
LKtractor

Rofecrences 1.

lMechanical Training:
vhmite Chspter II

Boss, Dent &

Farm llechanics: Crawshaw & Lehmann

Pages 43«49

Farm lecnanics: Field, Olson &
Nylin Chapter VIII
Agricultural lechanics: Smith
Chapter IT
Fitting Farm Tools: Roehl
Chapter II
Farmers Shop Rook: FKoehl
Chapter TII

liechanical Tralning: Boss, Dent &
Thite Pages 16=22

Farm llechianics; Crawshaw & Lehmann

Pages 34=35

The Disston Saw, Tool & IFile Book:
H. Disston & Sons

Textbook of Atking Silver Stcel Saws
Ze Ce Atkin & Coe

Fitting Farm Tools: Roenl
Chapters 111, IV

Agricuvltural liecheanies: Snith
Chapter II

Saws in the Filling Room: Atkins & Co.

liechanical Training: Boss, Dent &
Yhite Chapter III

Farm liechanics: Crawshaw & Lehunann
Chapters XI1I, XIiI

Parm kschanics: Field, Olson & Nylin

Chapter III

See list of projects

llechanical Training: Boss, Dent &
Thite Chapter VIII

Farm liecuianics: Field, Clson & lylin

Chiapter IX

- e m e C B N T R e m T e e s -
lo LUl &)’Vl..:‘."",l CJ.D.L].()‘JIL.\UL;:/ CRVRS] i.)(:xi_)a 7\./0
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ATNTT mmeoyTY s

' sadlan il /Iln"—_l Cq
Topics References

Farm Shop Book: FRoehl
Chapter XV

Agricultural llcenanics: Swith
Page 203

Use of Taps & Dies Meechanical Training: Boss, Dent &
Viiite Cuapter X

Farm heciianicse: Fleld, Clson & Lylin
Cnapter IX

Farm Shop Dooks: Rocul
Chapter XV

Agricultural Hechanics: Smith

Fitting Tool Handles Fitt “arm Tools: Roehl
o

er V

Far.aers Shco Dooks Roenl

Page 299
Farm mecnanies: IMield, Clson & Nylin
Pagces 108-1092
Glezing Tarm Mechianles: Crawshaw & lclmann

Agricultural llechianics: Sulth
Pagces 191=-12
Painting Paints & Painting: Sabin

TTmitewasiies & Cold Vater Paints:
National Lime Ass'ae. Bule 3040

Painting on the Farm:
TUeSeDele Farmsrs Bul., 1452

Tne Handbook on Painting:
National Lead Co.

A Study of Ropes llechanical Training: Boss, Dent &
“hite Pages 71=75
Farm llechanics: Crawshaw & Lehmasnn
Pages 379=3E2

Farmsr!s Shoo Boock: Reenl

Page 32

Lgricultural llechanics: Smith
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F:m:":: I i ll-utI CS
Topics rnefereneces

Farm llechanics Ficld, Olson & Nylin

lue. tnot Tying FParw ischianies: Field, Clson & lylin

—
~
Pagcs 365=-378

ricultursal liecnanics Smith
Tages 276=220

Farm Shicp Beck: Rocul
Pagcs 325=346

Farm Mechanics: Crawshicw & Lsimmann

ruzcs 323=397

~

Ilechanical Treining: Rcas, Dent &
Tlilte Pages 70-./1

1l. Rope Splicing ueCda nical Training: Boss, Dent &
Tnite Pages 91-101

Farm llechanics: Field, Clson & liylin
Pages 370=374

Agzricultural liechanics: Smith
Pages 290=297

Farm liechanics: Crawshaw & Lsehmann
Pages 398=401

Farm Shop Book: Roehl
Pages 346=354

12. The Stcel Square Practical Carpentry: Radford
Part 111

Agricultural liechanlics: Smith
Page 30, Chapter IV

Modern Practical Carpentry: «llls
Chapter XXNI, Pages 340-350

Standard Steel Squares: Sargent & Co.

13, Cleaning & 0iling the Agricultural ilechanics: Smith
Harness Pages 263=264

UeSeDeAe Farnerts Bulletin Yo. 1183

Mechanical Training: Boss, Dent &
Tite Chiapter VIII

Farmer's Shop Book: Roehl
Chaptesr 231
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16.

17,

18.

19.

Pipe Fitting

Cold lietal York

l.A- & |2 T.f ~
Simunle Forge Work

Belt Lacing

T
T
-

e

ad

.~ dia

LLaCral1CS

Referencces

Loricultvral [echanices:  Salth
Chhapter XVII

lreehianical Trainirg: Boss, Tent &
Tiite Chapter VII1

Farmuor's Cnop Rook: Rochl
Chavter XTI

Agricultural lleehanics:  Suith
Parcs 247=200

Farm "echienicg: Crawshaw & Lcohmenr

Chapter XIZIV

l.echanical Training: PBRoss, Dent &

Thite Chaptzr 1IX
Iecl nical Training: Boss, Lent &
Tiite Chanter X

Principles of TFaru ‘echanies: Sharp

Chapter I

Principles of I'srm llechanics: Sharp
Chavter X

Agricultural llechanics: Snilth
Chapter IV

Farm Ilgecnhanics: Crawshaw & Lehmann

Chapter XIX, XX

egchianical Dent &

“hite

Training:
Chanter

Doss,
X1
Lccnarical Tent &
Thite

Tralring: Dboss,

Chapter XI
Lennann

Faru lccliurics: Crawsnaw &

Pages 321=320
nicss Smnith

Lgricultural lechian

1
Paze 324

Stewart

Farm GCas ingines & Tractors: Jones
Pagcs £34-237

Farm licelianies: Crawshew & Lelinann
Chaptcrs X0, X0J
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FATLD esCILITICS

Topics Fefcronces
.échanical Training: Boss,

"hite Cliavter VI

i1 Fuildings

02
e
D
Lot
o
v

20, Ccnerete Tork

Falw Pulldings

{2
&)
(¢}

£les Burilding .,cuipnent
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Fanla LOCTLTICS

DI BLICGRAXHY*

2

l. Iliechanical Training: ZRoss, Dent & “hite

|4

2e Farm llechanics: Crawshaw & Leluiann

¢ Farm llechianics: TField, Olscn, & liylin
4o Agricultural lcchianics: R. H. Smith
S5 IFitting Farm Tools: L. l. Foenl

6e TFermer Chiop [ook: Le e Nocnl

7« Paints & Painting: Sabin

8« Practical Carrnentry: Radford

9e lodern Practical Cerpentry: ¥llis

10. Principles of Farm l'echanics: CSharp & Sharp

l1le Ingineering on the Farm: Stewart

Trads Literature
l. Tnhe Disston Saw, Tool, & File Fook: H. Disston & Sons
2. Textbook of Atkins Silver Steel Saws: I. C. Atkins & Co.
3¢ Saws in the Filing Room: . Ce Atltins & Co.

4, "hitsewasnes & Cold "ster Paints: Natiocnal Lime Ass'n.
2ule 3040

5« The FNandbook on Painting: lational Lead Co.

Be Standurd Cteel Squarcs: Sargent & Co.

Dullztius
l. Painting on the Farm: U.S.D.A. Farmer's Pull. 1452

2¢ U.S.D.A. Farmer's Pulletin No. 1183

# For details see Ceneral Bibliographye.

Page 75,



1.

Se

4.

Se

Ge

o
22

FARLD LNACHINIRY

OIS

Gecneral

Topics

agireering in
Agriculture

The Function of lachines

Elements cf llachines

llaterials for l'achines

Power l'easurernent &
Interpretation

Care, Repair, & Housing
of llechiinery

References

Agricultural llachinery: Davicdson
Chapter 1

Power & lachincry: U.S.D.A.

Bul. 13

ingineering on the Farm:

in Stewart
Pas:

ées 7, 8
Lgriculturel llachinery: Davidson
Chapter II

Power & kachinery in Agriculture:
MeSeCe Bule 157 Pages 1=12

ingineering on the Farm: Stewart
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Chepters XVI, XV/ITI

The Iarin Look: Detroit Zdison
Piges 38-39

slectric llotor Vork: illoughby
Pases 68=83
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Ve SUGGICTICNS FOR TTURTAILT 2TUDY

L+ The present status of hydro-electric vower for farm
vese and the positicn of dchisun in the QCV 1onmrnt of rural
elsctrification succest tiie value of a snecial stiudy of this
phase of szricultuvral enginecering to aid in its further dev-

o

clonment in far use

B, The latest develeonent in irrizaticn is tle "porous
nose" system which wvas qevelpped at the ichican Itate Colleze.
To date, there has been little done to estanlish the relzticns

. .

of rate of flou with weight of hese naterial snd pressivrs.e  An
expcrilmental stidy to catavlish reliatle ratics weild be of
practical value.
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