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In the spring of 1916, having been graduated from the
Agricultural Division 6f the Michigan Agricultural College
the preceding year, I moved into the country and began the
entirely new adventure of farming. An entirely new adven-
ture for me, as it was the firat I had ever worked on a farm,
my home having been on Mackinae I8lani where no farms existed.
At the present time I am still on the same farm of 100 acres,
looated on Miller Road 2-1/2 miles south of Lansing. I trust
the above details will =ive 3 slear sonscsaption of the position
in which I had placed myself, and a fuller conception of the
relation and adaptibility of the meohanical side of farming.

My first work was getting in ths spring orops, which in-
cluded the opaeration of the plow, 4rag, roller, drill, manure
spreader and corn planter, each implement an iniividual problem

in Farm Mechanias.



Othar medhanical problems which nava ginca basn solveld
ware Lhe ramodeling of houss and barns, the installation of
a watar anl sewage system, the aeraection of a sile, 400 rods
of new fance, builiing a stock tank, portable hog houses,
eraling roails, tiling anl clsaring fields.

By unaing thae afnresaid farm as a2 background for the pre-
vionsly mentionsi oneration, tozathar with three winters alii-
tional exparience as a Short Course Instrnotor of the Farm
Mechanlos Departmant of the Michizan Asrionltural Collere, I
present this theals as a sumrmary of seven yeara work ani obser-
vatlons whioch has oconvine:il mas that tha relative importance of
Farm Meohanies to tha farmaer ig far eregtar than any other phase

of asrisulture.



PART I
PRINCIPLES.



RTLATION 70 FARM MICHALICS TO THE FARM.

Farm Mechinics is the praotical anplication of an~inserine
"to the farm. It asonsist3 of th»ae main 1ivisions: Builiinrs

anl sonvianianzas, machingry, dArainasa and lani clzarine.

31il1in~s anl Convaniannis.

In this 1o0salitry thae stniy of thsy farm buildin~ ~roup is
of the most vital importansa. Tn this oroup baleonws the farm
honse, the aintar from whisgn 1ll aativity railiates. The lairy
barn, a2 fistory whaer3s humian food is proiucei, ainl where the
sanitary rejuirements of lisht, ventilation ani alaanliness can-
not be ovar-emphasizel.

Here also we have invasted 404 of our total investment, it
i8 here whaere aonvaniant buildiings bscoms an accumulative savine
of labor, whare comfortabls bnildings sonserve feed and insure
maximum prodnction. Small woindaer is it that we conli well stop

and meditats hers befora taking any momantus sterp.

Out Buildinges.

The outbuiliines on this farm consistal of a 40' x 58°'
timbar frame cambrel roof, bgsaerant barn, a 24' x 30' ~abel roof
horsse barn and carriace 3hal, a4 16' x 30' grainary, a corn orib,
qultry house anl is639 housa.

A1 thesa bniliines were built at a timg o0f cha3ap labor from
loaal matarial wﬁfh no zonsiiaration as to int:rio~ sonvenisnaces,

but with 2001 ralation to 9i3h oth3r anil to Lhe farm.



N¥ith tha chan~a of tim2 ani tyna of farmin~ ths ori~inal
usaefulness of thasa biillin~s hal 1apraciat 1 to a markad 1ie-
zrae 80 that, in orlsr to m:3t twny 1amanils of tnag (resant, I

{
e

nal to 3ither raob1ill or ramodsl.

Financinsg.

Immediitely the finanaial qnestion vraesantad itself, Jjust
now much conll I sra3ad on each of ths 1iffarent expanilitures
that were absolutsaly nascessary without »running ths risk of tyine
too much wo rkine capital in two or thrae ventures an? thus so
seriously cripple a rasarve finl as not to ba able to continue
business. I eroupail my ns93is into two classes, Class A, thoss
n9eiine immediate rapair or rnrdhase anl Class 3, as those ile-
paniant on Class A for future attainmant.

Hai I the nagsassary financa T conlil have attacknd this
groblam in an antirsly 1iflarant mannar anl coull hava more
rapidly arrivai, at 1s3ist thaoratically, to thae point of effi-
cienasy o™ sncecess, as 1 farmar, to whizh I am strivine. 1In this
cgaise Class B8 wonll hava ba2an consiiarably sma’la~ anl Class )\ pro-
portionally lar=3r. Tha gowar of moni3y micht hava ~ivan ma a
tracinious ailvintaza, in raality, asu3c6ially consiierines ny inex-
+9rienss as a farmar, I thiuk it woull hava bien a 1lisadvantara.
Circumstancss K3epinz thae orisinal Class i vary small male success
a premium ani 1 nacassary stiv to aivanse any of the B factors to
the A Class.

To b9 more acenrata ani arrivae at a jnst 1ivision of the two
clasges I stniied d1ata ralativae to dAistribution of capital invastel

in local farms of similar size ani oneration, ani derived the {ol-

lowing aeonclusions:
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Inviastal Capital.

Lani 35 4
Buildinzs 40,0
Live 3tock 150
Machinery & Tools 105

Knowing the lani invastmant thse buildine nroposition was
reinced to ramoieline or new buildin~s, hare my Farm liachanics
trainine proved invalnable, for out of a chaos of poor intarior
arrangemants arose th2 strons framinz skaeletons anid a faw hours
with a maasurine stick and drawine equiyment convincaed me as to
the aconomie possibilitiss of raroiselin~. ™avinc a raneral idsa
of what parcent of t:3 allotment ths bnildines wire r=2ally worth,
I could easily dsatarmwini how much I coulil affori to expzand,

Rou~rhly classifyin~ 211 img=ov3-ant than into Class B as a
rasultant of ths bnsiniss ani, T waledl Class A with machinory,
tools ani liva stock. H:3ra amain aros3 tha problam of cvir in-
vastrant in thasa two factorsg, shonll I be~in witn puraevrel or
grala cattla? o invaest too neavy in nizrh nricad rurae-braed cattla
witn no ar;rOpiate ulac3 Lo k98¢ tnam saemal unvisa, or to start

wita too larza a nard for ta: sama raason.

Type of Farming.

Dairy farmine hgvine b29n A3ciial as the major iisue, the
relativa importanca of th3 herd ani barn was immenent. 3y playine
an extramaly small came on ny finanecial chaquer boardl and usine
Class A ani 3 as opponants I firally 1e9cided that by buyine only
part of my machinary I wonll have anourh carital to invast in ten

gsrale Holst2in cows, 9ract a silo anl r:moial th2 1airy barn.



By 80 loing I ocould immediately put my milk producing machinery

in operation.

Farm Returns.

Another most important factor, in reality the most impor-
tant faotof, was what wonld th: farm return? O0f what would it
avail me to invest in anything unless I oould get a reasonable
interest on the investment? The result was somethine like the
following: Dalry farming was tha most profitable in my locality,
such farmine could not be persued without iairy cattle, dairy
cattle were 1lepenlent upon =o0d care ani manacement, which in
turn conll not be oiven without adequate housing.

Even thouzh a man had a9 fair workine capital, had infor-
mation relativs to what he could invast on various farm vantures,
if he 1id1 not have definitse information on the farm's retnrn he
stool in a langerous position of makin» an irrevosable error.
However, if he is careful to considsar his market, the present de-
mand ani opportunity for expansion, and will take a summary of
market eonlitions over a period of years,then only is he in a
position to combine this information with his previous calcu-
lations. His investment now can be in Airect proportion to what

the farm will return.

Sentiment.

Another fastor of graat 1mpo:tanoe, is ths pride and senti-
ment of the owner. Often where capital is more easily obtained
it is this fastor that over-balances ~o0od business reasonine and
bacomes too allurinc a temptation for over-invastment. On the

other hanl it is a potantial factor, furnishine a lastineg stimulas



ani is 1irsetly resvonsiblia for thy mijority of onr battor

looxinz faruws.

.

R3lation to Farm Activitias.

The relation of farm builiings in tha builiinc esroup nust
navar be neclastai. 7Tsn1lly the plan of tha farm has alreaiy
baen 1eatsrminaei by nravions ownars. The bnililines hava been
locata1 anl a ~a9n9ral parmanangy axists whnich is salicr prac-
tical to chansa ani vwhich at the least consiileratios woull ta:a
consiisrabia tirme. So tn3 imzortancs of 3 well rlaned trililins
eroup bacomas marnifizl whan consilaral in connaction with rnaw
bniliia~s ani nesy fincriz. Fowavar, chanras ¢in alwiys bhe raie
for th2 bettar 2van on ¢h2 011 a3%3iblishal farm, andl ,:ita Ire-
quently many convanicnzas 2an H2 ~aiz2d withont invelvine any
crait amount ~f monay or tim2, »rovilia~ thara is consiiara31 a
~aneral schamg of fmtnura 13va2lonmant.

i1th raspact o t3 - mblic hirnwar, th2 buillin~s are

Y -
W

ually withia 190 to 220 faet. 2Dhnieraticall; thiyr sherll be in
tna cantar of tua firm, in su:a vosition 411 fi2lils would ba
2088s53ibla from a sentar point, wnal:h voull main a ~reat savine
of tima and labor.

Builiings 50 locited near tha hirhuway sacrifices thi rany
alvantaces of a cantral position, it in tnrn yrossess distinct
alvantaese of their own. So locatsdl they hava a mora hurmane touch

ani intimate connaction with tha nai~hborhcol, church, osc¢-o0l and

Ly

town. K221 the buililinecs b9 newly aractaed tha followines relaticn-

ships shconll b3 consiilarad. ~The nouse shonlil, if possiblae, bae

91



on 3 31liznt 1levation, thus alfordiins a1 bi3ttar lookout ani
Dattar irainaga. B3twaan nonsa anl hiznway shonll ba a2 soold
axpanse of lawn with snrubbiry 1acorating tha borisr anil ap-

proach, which shoull b3 mors winlinc than straicht.

Location.

Rqrns shonld, as a rule, ba bick cf thae housae at a 1lis-
tance of abont 179 f9et and not in tha iirection of prevéilinq
winis. The barnyari shonll b3 on thy opporite sile of tha burn
to which the honsge is.

Othar important factors to consiier are:

1. Siza of fii3lils, whizh shonlil b2 nniform.
2. Availibility of fi211s to barn lot anil imglamant house.
3¢ N32112ss Tancsine an objastion.
4., Pasturas sailjacant to bniliines.
5. Natural aivantaei3s sneh as satar surply, iraiaa~s, wini-
oreaxs, to b2 —ale usa of.
5. 3Joutn or 2315t sloge mwor3 1isirabla.
7. Garisn glot Lo 03 naear honsa.
Ye Valleys as bnililinzg sgots shomldl b3 avoiieal, thay lack
irainaze a1 air.
Y. Savaral viaws from the house are desirabla.

19. 411 builiines shonll serva as winibreaks.

Conveniancaes.
Primarly sonvaniencas ars of two kinis, intarior arranse-
mant ani azcaessorias of buildines, anl th2 arranesrmant of the

bnililineg in the bnilline ~ronp. In case of new builiines tre



farm layout is the first and most irmportant, in cass of estib-
lished farms th3 intarior arrangamant ani accassoriaeas taks a
similar role.

Convanisnscas are 1eterminad by nac-essity aini valﬁe racaivei.
If it wers not nacessar;” to 9conomizs on tima, save labor ani o
the same work asasiser thare wonli be no neel of conveniznces. 3By
valne reca3iv3l wo111 not nac3ssarily msan casn valne, on mogt
gvary farm thare arg som: partiznlarly 4istastefnl jobs, varyine
with the natire of thy farmar. S5Snch a chore, m2ar~er thourh it be,
is ganerally nazlactal or nas an i1l inTlwenca on th3 workar's
spirit, 60111 that o7 9n1in~ chora ha a9lirinated by the aiditicn
of a niese of ~achinary it vwionli anitae ~3nerally ba a justifiai
ourchasa.

Funiamantally 2 {armsr s811s nis tim: to twa farm anl collacts
nis pay by prforming tns Antiass 1lemaniaed. H9 can, by tes in-
3tallation of propar convaniisneas, so minimiza thy time on labor
as to have gonsiiarable time left, which he can amploy in varicus
ways, snch time gainad bacomas an asset wien usad to cooil advantace,
bnt a 1sbit when wastad, as in this case it has worked such a ran

ont of his job.

Homa andi Convaniences.

In ths construction of 4 new heousa, dnrability anl boaunty are
of or3at importancas, but ~raeater still to be consilerel is the
funstion of tha houssg. Primarily it is for s»eltar, tut hapri-
nass anl comfort ars so vitally naecassarr to our 1ivas that the
home should bs tha 2mboilimant of 31ach, all thasse can be achievad

by propar arrancamant ani siza.



The size, to a ~=r9at extant, boin~ 19termined by ths arranee-
ment. The proper applisation of the above 19iuction is of an
economic nature ssldom appreciatad by the farmer. Too often he
lemands a maximum of room as testified by ths majority of farm
houses in any locality, the outstandiing feature of which is the
large kitohen and inaccessibility of rooms.

The possibility of installing conveniences in an 0ld house
is a more 4iffiocult problem, but very satisfactory results can
be obtained with time and study. The house where I am now living
furnishas an excellent example of the 0ld style farm house and
how simple oconvaniasnces can be added as shown by blue-prints.

The main division of home convenisnces in their relative
importancss ars water, hoat, lisht and seware. I am showing,
by blue-print, th2 type of gravity water systam installed ani
which has givan excellent satisfaction for seven years. As yet
we are still usine stovaes, and owninec our own woodilot find it an
saconomical heatine system. %®lagtric li~hts are still in Class B
and kerosene lamps have bsen onr source of li~ht so far. T have
found that the mantal lamp zivas a hishar efficisncy than any
other type of kerosene lamp. The mantle, which is suspeanded above
the flame, is compesai of materials which reach a high degrae of
inocandiescence when properly heated, and in consequencse yields a
soft anl pleasing white light. These lamps require considerable
care in trimming and adjusting the wick and as the mantles are
vary fragile they frequently need replacing.

Provisions are to be made in my next house for electricity

which will be furnished by the Consumers Power Company.



The Michizan Septic Tank, a&s 1esiznel by the Farm Mechanics
Departmant of the Michiwan Agricultural College, has given ex-
c98llant service. After six ysars use without having even been
uncovarel I took a alass of stulents and made observations of its
coniition. Our conclusions wsare that I conll raasonably be assured
of an alditional six y3ars of constant servics without its having
been cleaned.

The septio tank has had a great inflnense on rural 1ife, its
simplicity and economy has appealed to the farmer and has gener-
ally been a fore-runner to aiditonal conveniencas. There are ten
in our neighborhooi.

Infilnences of Conveniences on Farm Life.

In a resant aivartisement tha Delso Light Company published
the following posm which, I believa, is a most apt description of
the influence of conveniences in the farm homs.

WHICH SHALL IT BR?

An even-balancel day of work well planneqd;

An avening time of work well done,

O0f rest anl 1eep contsnt?

A homs where powsr and lieht ocombine for happiness;

Where power eliminates the osaseless round of iruieery,

The tedious, irksoma tasks of husbandry;

Where licht takses up the bnrian of thg settine sun
Andl makes the avanine hours th3 bast of all;

Where cheerfulness anl helpfulnaess Join hanis to lichten labor:

Or shall it bs a hom3 of gloom ani iiscontsnt,

Where toil takes toll of heart ani mind and soul?

Whare toilers eat - anl slesp - ani 9at - to toil again;
Ahere ohiliren bow beneath the weight of never-ending chores,
Where men anl woman barter love and hope for paltry gain?®

Then choose the home where power and light do their full part,

Transforming, at yonr touch, the tedious task, the darkened waj

Bringing the balanced day.

The evening time of rest and deep content,

The home where happy children play;

Where langhter lives, and Jjoy and cheerfulness;

The home where leisure lengthens out the years--
Broalens the mind and 1ifts life to a grander planse,
As God intenis.
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FARM MACHINRRY.

Until the beginning of the last ocentury the farm work was
performed by orude hand tools, with the application of power
other than man power the developnent of machinery was most rapid.
Previous to the advent of the steel plow in 1833 a crude ocast
iron affair was in use, which was a decided advantage over the
011 orooked stick of still earlier iays. Up to the advent of
the binder in 1834 anl the cgrain 4rill in 1857 wheat, the universal
grain orop, was sown by hand, ocut and bound by hand with a oradle
anl rake and thraeshed with a flail. From that period until the
present time new inventions and improvements have made wonderful
progress, Naxt to becomine a free nation in 1776 the advent of

farm machinery was the =-eatest occurence in American History.

3ffaot on Aericnlture.

The effeot on agriculture was tremendous. From the be-
ginning the cultivation of tha soil has been synonomous with
deadening toil and 4rudgery. Farm machinery changed all this.
‘It opened and subdued our vast western country, it shortened the
length of tha working day. It inoreased the worker's wages, by
working with a machine more could be accomplished, and it in-
ereased the quality of the product, allowing for a better and
more uniform output. It is very ioubtful if farmine would appeal
to the yonng man of today had not this change from hand methods
ocourad.

Effect on other Industries.
In 1800 the population of the farm was 97%. Today it is

rated at 237, in the course of one hundred twentythres years 64}

of thse rural population hava gone to the citiss. Only one thing
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ever permittel of such a ochange. 1In 1880 but a small excess
could be grown over the family need. The advant of farm machinery
80 inorsasel mans efficiincy that now one man can 10 what it for-
merly took five to do. Farm machinery was a help to the farmer
in two waya, it made the man who wanted to stay on the farm as
efficient as five men and provided emplgyment for those who didn't.
The result was the oreation of countless other industries to
supply the manufaocturing need, until now the industries of this |
country are so intearmingled, so depsndent oneach other that to
distinguish their dependensy wonld be a most difficult task, but
if it be true that agricnlture is the mainstay of a nation then

farm machinery will always rank as foremost in importance.

Selection.

In equipping a farm with machinery there ars asain many
factors that need be taken into consideration.

Pirst is the size of the farm. This fastor, in at least
ninety percant of the cases is the limitine factor in dbuyine
machinery. A small gensral farm of about forty ascras growing
orops similar to a two hunired acre farm cannot support the
maobinéry that the larger farm can. Here th3s man on thse small
farm must figure the cost of machinary with the net returns of
the farm and dsatermine the machinery most economical for him to
buy, and the type best suited for idnal purposes. The man on the
large farm can bast afford machinery suiteid to his various lines
of produetion.

The type of farm is the detsrmining faoctor of the kind of
machinery to bs used. Aifter knowing what the machinery will

cost it is most important to selsst ths type best adapted to
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the work. Here again, a8 in most cases, the man on the large
farm has graeater range than the one on the small farm. A farmer
ought to have soms definite system of farminsg and purchase the
best machinary for that system. If for instance he has a regular
rotation with an occasional change of one orop, can he afford to
aid to his ;;gular equipment maschinery for that erop? In my mind
it woulin't be profitable to 10 so, but wounld be a battar practice
to selast a crop that conld b3 hanilad with the machinery on hand.

(The next fastor wonli ba the cost of machinsry, but by a)
knowlaige of the precseding faators this w-uld automatically take
care of itself. Closely allied to this is the labor problem which
causes a necessity for different machinery in certain localities
where labor & scare9 or too high priced, that sould be more econom-
ically left out in othar localitiaes where labor is plentiful and
cheap.

Aftar considering these fasctors and before purchasing the
farmer shoull also sonsider the availability of renting machinery.
If his neighbor éhouli have a grain binier, and neither had enough
grain that a day or so at harvesting would make much difference,
would it be aivisablse to rent or buy? This would apply to many
6ther machines, not affacting tha larzer farmer as much as the
Bmaller one. Also woull it be best to pool in with two or three
neighbors or own your own machinsary?

The next thing to consider would be power, all ths other
factors taken with ths =eneral condition of ths locality would

ietermine this problam.
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Standard Maohinery.

- A more universal staniariization of machinery wonlil be to
the advantags of the farmer. His one wsakness has bsen his
gullibility to the oclever salesman with no rezard as to the
évailability of local repairs. A farm implement or machine is
effioient only when it gives good servise ani if delay is occasioned
in securing parts the effioiinoey of the maschine is lost. Also
by buying of a reputable manufaoture the farmer is more assured
of satisfastion. The 1etermin1ng points betwesen like machines

should be:

Durability.

Mechanisal Construction

Simplicity of Constrnotion

%aga of replacing parts

o o B v M
' .

%ase of operation
The following list aomprises the squipment I found necessary

to own for a four year rotation of corn, oats, wheat and olover,
anl is typical of the local 80 to 160 acre farm:

Preparation of S991 Boi.
- Walkine plow
- Sulky plow
Spring-tooth harrow

- Roller, cultipacker preferred

e
'

- Diso harrow

Planting
1 - Clover seed sower
1 - Disc grain drill, fertilizer attachment

1l - Corn planter, fartilizer attachment



Cultivation
1 - Riding cultivator
2 - Walking onltivators

Harvesting
- Corn binjer
- Grain binder
- Mower
= Dump rake
- Side-delivery rake

Y S

- Hay loader

Barn Equipment
Hay oaar
Slings
Hay forks

Litter carrier

Miscellansous
- Manure spreader
- Wagons

1
2
1l - Gas engine
1

3at fence stretchars

Other machinery of necessity which has always been procur-
able by hire is threshing and silo filling equipment and other
Jobs requiring belt power. Special machinery for a orop out-

- side of the staniard rotation, is seldom a profitable investment
and it would be bettar economiocs if such a erop was selected so
that available machinery could be used.

An additional list of hand tools could be given but would

14



15

be of no partionlar value as ths assortment would possess too
great a variance. The limiting fasctor of purchase in this olass
is practically unlimited as necessities are continually arising

whish wonld warrant ths use of thase tools.

Power Machinery.

A machine ia a device consisting of two or more parts
arranged to modify forces and motions to produce a desired effect
or do some useful work.

Wind is the oldest power and due to its economy and permanency
of soource has ever proved most satisfactory.

The most universally used farm power is the horse. For cen-
turies he has been a -most faithful servant of man; "Where-ever
has been a foot print, there also was the hoof beat". As compared
with other domestic animals, the horse is peculiar in the ability
to work and not as a scource of food.

Some of the more modern transfarence of power is through the

gas engine, electric motor and steam ensine.

Reed.

The relative uses on the farm of sach vary accordins to the
requirements. The three methods of pumpine water ars by the wind-
mill, gas engine and eleotric motor. wWhere facilities for storing
water ig considered, the windmill has proved the most popular power.
1t requires less efficient oare and the initial cost is practically
the final gost. The disadvantages are that it can be ussed only
when the wind blows and is not desirable to operate a line shaft.

The gas engine, requires a continuous cost of operation, and

more efficient care. 1In return it is always available for power
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and of a oonvertﬁble nature. Effeoctively operating different
units at the same time. '

Where elestricity is availabl- the slestrie motor is provine
more popular than the <zas engine,'Ghile it doss not develore its
own power a8 does a gas engine, it transfers power to greater ad-
vantage.

The larger gas engine, formerly of a stationary nature, is
being replaced by the trastor, whose application to the farm will
be discussed later.

The steam engine has its greatest use on the farm for belt
power and was most popular in threshing ontfits. The looal de-
mand seems to be changing and the requirements are lighter thresh-

ing machines opsrated by gas tractors.

Need.
On all Tarms there is need of power, pumping water and workine
the land is universal, the amount of power required varies with .
the 8ize of the farm and the amount of work &one.
The kind of power is determined by:
1 - The initial cost
2 - The operatineg ocost
3 - Adaptability to desired coniitions
4 - Type of farm
A dairy or truck farmer spsnding less time in the field make
more esonomical use of a tractor than if they were enabled to work

longer hours.
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Horse vorsus Traotor on 100 aore farm.

?he prodlem of horse power or tractor power on all farms
of 100 acres has to be solved by the farmer. It would be im-
possible to state definitely which wounld be the more profitable.
An efficient operator could economically run under the same con-
ditions a trastor that under different operation would show a
loss, which means a high type of labor required for tractor oper-
ation.

Farms of similar size vary considerably in the amount of
land under cultivation, the more land being worked the greater
the tractor need.

A8 this problem is chiefly an individunal one I will discuss
in on that basis, only, and enumerate the points I eonsidered
in determinating it.

The advantage of farming with machinery is that work is
done with 1988 man labor and more sccomplished in the same length
of time. This applies to the traator, it will do morework in lass
time than a horse.

Were this the only 1e0iding point probably every farmer would
be equipped with a tractor. But if the previous mentioned factors
whioch determine the kind of power be true, then a more complicatel
condition results, namely;

1 - The initial cost.

2 - The operating cost.

3 - The adaptibility to desired conditions.
4 - Type of farm.
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The initial trastor cost on the average 100 acres is within
reach of moat farmers. The Fordson costing no more than a good
team of horses, however, on the established farm any duplicate
machinery would inorease the initial trastor cost. 1In this re-
spect to continue with horses no new machinery is needed. On a
new farm this difference would be less pronounced. The cost of
horse machinery is less than that of trasctor maschinery.

Cost of operating.

The labor rsquired for tractor operation calls for higher
type, which necessarilr is mors expensive, the tractor doing the
required work in less time than the horses leaves more time flor
other farm work. This is a disadvantage to ths farmer, for while
he ocould afford to pay higher wagas for tractor operation he can-
not afford sush wages for otner farm work, thus he cannot so well
utilize his labor.

The consumption of gas and oil takes tangible cash from the
farmera's possession. The upkeep of the tractor itself is more
expensive, as the more complicated the machine the more parts to
go wrong, the more axpensive the machinery the more expensive th-
repairs. The deterioration is more rapid, the average life of the
tractor, as detarmined by the U. S. Government is six to sever
yoars, the avarage working 1ife of the horse is twelve years.

The horse is a self producer, which gives the farmer the
priviledge of manufacturinz his own power ani saving a profit on
an initial cost. He is self feedinc and utilizes for fuel homs
grown produots which d098 not necessitate the astual transference
of cash and which often have no graat market value. He is self

controlline, which tremsendously increases his value on ths farm.
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FProm January 1, 1922, to January 1, 1923, I conducted a
test on four horses to satisfy myself as to the relative cost
per hour of the horse as a motor. A4ccurate accounts of feed
used and hours of work done were kept. The following iata shows

the economy of the horsse.
Boconomy of the Horse.

Number hours work - 1920, Number horses - 4 - 1400#, period of
feed and work - 1 year.

Roughage Market value at farm Manurial value.

l. 6 ton corn stover $3.00 per ton $18.00 $6.00

2. 3" hay left by cows ‘ 6.00

3. 5 " timothy hay 13.00 " " 65.00 10.00

4. 200 bushel oats «40 " Bu. 80.00 15.00

6. 150 " corn .40 " " 60.00 10,00
Cost of feed $223.00 Credit $47.00

Value derived from manure 47.00

Total cost of feed $175.00

Cost of Shoéing 16.50

Cost of Feed and Shoeing $192.50

Total cost per horse per year equals $192.50 divided by 4 or $48.125
Total cost of $192.50 divided by 1,920 (total number of hours) or

10¢ per horse hour work.

Items 3-4-5, incluiing timothy hay and srain were the items
Which comprised the expense of the ration and were needed to furnish
sufficient energy to enable the horse to maintain his flesh and do

hard work.
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Items 1-2 were of a nature which increased their valne by
having been consumed and furnished sufficient nutrient to main-
tain the horse in =ood condition at rest.

I conclude that a non-working horse instead of a debit, is
really an asset in converting the practically non-marketable
roughages into a more readily and more valuable form of nanure.
The manurial value of items 1 & 2 being greater than their market
value as feeds.

I have made no attempts to determine the deteriation of the
horse,as a motor, or the sost of housing necessary, harness re-
pairs, eto.

I have had no need of a veterinary for horses in seven years
of farming, and exeept where weather coniitions prohibited, there

has never been a time when ons or all were not available for work.

Adaptibility.

A farm of 100 sores is considersed a one man farm, on that
farm machinery must necessarily 4o the work. Good farming re-
quires a orop rotation and the kseping of livestoock, which again
necessitates the division of the 1land into fields. The orop ro-
tation 1evides the field work into seasons which better enables
the horase to furnish the power, and the land division ususlly re-
striots the efficiency of the trastor by either irregularity or
size of fields.

On this farm the work is greatly diversified, no one line
of work being of long duration, to meet these conditions the

tractor is not readily adaptable. A typical day in hay harvest
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is a few hours oultivating corn while the hay is drying in the

morning, then a transfer to some haying implement. Under this

and similar operations the horse has proved more adaptable than

the tractor. On hilly and stony land the horse zives satisfaction.
By his adaptability, the horse has proved himself indispen-

sable. The tractor is not indispensable, but is a wonderfully

good supplemeant to the horse. Consequently,when one team of horsas

are a neoesaitg;and an additional horse or two will furnish the

required power, the average farmer is better off without a trastor.
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LAND CL®ARING.

Bvery possible acre of farm land should be used to its max-
imum oapacity. A few acres of waste land on any one farm are a
los8 to the individual farmer, and the total of thuse patohss
throughout the country, enormous in the aggregate, is of most
garious consern to the entire nation. Serious, not becansse of
the necassity of aiditional cultivated land but because the space
taken up on farms already equipped to 4o farm work prohibits an
economical cultivation.

Boullers, stumps, worthless timbaer, swamp land, mud holes
and meandering streams present obstacles to the farmer's progress
and rob him of time, enjoyment and the efficiensy of his machinery.

My experiense in land olearing has been of a most elementary
nature, consisting of thse removal of boulders from the fields by
the use of a stone-boat and horses or by the diccine of a hole and
burying them. Whan a few stumps wers the offenders I have burned
or dug them out. When thaese obstaclas exist it is necessary to
lsave consijerabls area of uncultivated land arouni them as it
is impractical to try and work too clos3s with maschinery. 1In ad-
dition to its other disadvantagaes this avea provides a braeding
place for weeds and orop pests.

My immediate problem of land o6lsaring is removing stone piles
in every fiell, the method I intend to employ is the excavation of
a hole by the use of a team and sorapper and then burying the pile
80 the bottom is below the frost line and the top below the plow.

Land olearing is one of the o0ldast and least developed phases

of agriculture. From the early pioneer days it has first been
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essential to olear land, the methods in use then are 8still greatly
used. The axe and saw were used to fell the trees, the timber then
used commercially, for fuel or burned in great piles and the stumps
allowed to remain in the ground for the full period of decay or
when partially rotted to finish by burning or pulline by team.

Such land was put in a grain orop, seeded and the resulting
grass left to pasture iurinc the period of decay. The time re-
quired varieil in asccorlance with the kind of timber. On the averacs
Michigan farm this procsss sxtended over a period of years.

Land olearine methods failed to develope with other phases of
agrioculture because it was the land alrsaly cleared that furnished
the great necsessity for farm maohinery. The vast western areas
that 414 not require olearing‘oould now be subjugated with machinery,
and oconsaquently tne ease of breaking this new land as compared to
clearing a farm so appealed to the farmer that a general migration
wostward resulted. The men who still had a few stumps to remove
or an occasional field to clear furnishad no ver: attrastive market
for machinery of this class.

Within the past tsn yosars farming has been revolutionized, land
has inereased so in value and labor bescoms so scarce and expensive
that to pursne many of the 0141 methods has proved ruinous. Time
has become 80 important an element as to almost eclipse any others.

Under these changed conditions the vast areas of lumbered stump
land, of which Michigan has thousands of acres, has beoome an object
of desire and oconsequently furnish a demand for more rapid and effi-
cient land oclearing methods. =xplosives and stump pulline devices
have solved the problem. The grsatest and most economical effi-

ciency is ~ained when thesas two methods work hand in hand.






Dynamite and pieric acid, the two explosives in general use,
prepare the stump to be pulled by oracking it and loosening it in
the ground. Where the puller is used first the explosive is used
to orack the stump and blow loose the dirt adhering to the roots.
Explosives are also inoreasing in popularity as a means of shatter-
ing roocks and tearing throuch ths hard pan of mud holes and pro-
viding drainage.

Where the commeroial puller is used the vartical drum is
more popular, but in general a straizht line pull or somse other
home made device, such as the Mallet Stump Puller, furnish all the
power necessary to pull ths stump after it has been loosened and
eracked by an explosive.

On large areas of coniferouas stumps, which have a tap root
and pﬁll fairly olear of dirt and which are very resistant to
deocay,the commergial puller works to its greatest advantage.

Where the stumps are of the deciduous variety with a branching
root system the tendensy of the puller is to raise too much land
with the stump. Here explosives can best be used to prepare the
way and when the stumn is loosened, cracked and freed from adhering

dirt the more simple homs made pulling devices prove most economical.
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DRAINAGE.

A1l vegetation is Aepsndant upon the water or moisture
in the 80il for 1ife and growth. RNature 4oes not always supply
water to the soil in quantities coniuctive to th: most satisfact-
ory growth to the plant. Often there is too little water and
many times thsre is too much. Land is drained for ths purposs
of relieving the soil of the surplus water.

The practice of lani drainage runs back to a very early date.
Land drainage by means of tile was introduced in Europe as early
a8 1620 and in the United States in 1835. The first tile making
machine was introduced about 1848 and was a great impetuous to tile
drainage. Up to that timse all tile was hand made and the ditches
dug by hand. Hand labor in digging is still in genseral use and
probably always will be, especially where the Jjobs are small, but
there is on the market, and in =~eneral use, most effisient machinary
whioh iig the ditohes ani leave the bottom ready to lay the tile.

The area of land in this country which can be resclaimed by
drainage is estimated by the United States Department of Agriculture
as 70,000,000 acres. 1In addition to this thera are lares areas of
land that coull be made more proinctive and more valuable by drain-
age.

The two methods of drainage ars by the open diteh and by the
use of tile.

Necessity.

A oconsideration of the benefits to be derived and an estimate
to determine the advisability of the expenditure required, from the
standpoint of an investment, should always precede the installation

of a farm drainage system. 1In general drainage is expected to either



reclaim the 1ani for farmine purposss or make it more proiuctive.

Benefits.

The s0il is made firm by lowsering the level of the fres
water.

Soil is made finer in texture, the particles becoming smaller
and the oapillary action of water increased.

The growing season is lengthened, drainare is conduotive of
a more uniform movemant of the water resulting in a less cracked
surface and consequently in less evaporation. Less water being
in the so0il the temperature is more easily raised and retained.

The ventilation is inoreased by alr ococupying some of the
space formerly filled with fras water.

The water handline ocapacity of the soil is so increased that
surface wash is preventai.

The s80il 1epth is increased, roots workine desepsr in warmer
and better asratel soil.

The danger of drouth is 1s9oreased as ths ~reatsr depth and
fineness of the soill snable 2 moras pronouncsd capillary action to
take plaoce.

The aotion of frost is reiucel as the drained soil stays

warmer longer and does not heave so badly.

Land unier Cultivation.

In the spring of 1922 under the auspiaiss of the Michigan
Agrioultural College I made a eollection of different sized samples
of tile from prastically every tile faotofy in this State. These
samples were wanted to determine their relative merits. It is not

my purpose to desoribe this experiment but to relate the impression

of drainage I receivedi. I was formerly of the opinion that if mui



holes were present in a field or water readily apparent to the
eye it needed drainage, imagine my ineredulity when an old tile
man isaued the information that an acre of ground that was worth
farming was worth tiling. As I continued from fastory to factory
I disoovered this opinion universal.

My own experience justifies the importance of tile drainage.
Five aoras of low muck land adjacent to the road and west of the
house was nearly always under water. A year ago last fall I had
it surveyel and tiled it, 1last summer I raissd the sreatest crop
of corn on that five acres that I had ever raised on any similar
8ized pliece, ani now instead of its being an unsightly and annoying
piece of swamp it is a2 most productive traet of lamd.

Without givineg consideration to thas cash or asthatioc value
this may have inoreased the farm, the‘aotual returns was corn
enough ;o £111 a silo that formsrly had always consumed twice that
acreage. By the expeniiture of $118.00 for tile and $80.00 for
labor or a total of $198.00 to convert nothing into something, I
harvested a orop that produced at least 70 ton of ensilage'valued,
as sompared to hay, at $3.00 per ton, or a gross proceed of $210.00.
Considering the fact that this land now works in the regular ro-
tation I am well satisfied with my investment, and expest as soon
as possible to tile 15 acres of low pasture land on the back end of

the farm.



CONCLUSION.

In the past few years many editorials havs appeared bafore
the public lamentine the movemant of the farmar to the city.

Muoch emphasis hag bsen 1laid on the abanionsd farm house ani the
agricultural orisis on the horizon, much unnecassary sympathy
has been wasted on the farmar, while the farmer, and by that I
mean the man a8 well versed in his work as a man would expect
to be in any other business, has steadily gone forward,and not
only kept up the agriocultural supply with its ever inereasing
demand, but astually increased 1it.

A reduction of 60% of the farm population from Washington's
time to the present would necessitate an inereased produetion of
at 1least 120%. In the meantime our exportations have inoreased
enormously, yet our production more than supplies the demand,
nor does it even keep pace with our ability to produce. Apparently
there is no 1limit to the application of farm mechanies to inscrease
production.

There are 8till too many of ths so called farmers who con-
tribute nothine to asriculture, who by thaeir inefficiensy prohibit

economical production and stand in the path of the farmer who has



the ability to adjust himself to changing conditions and profit
by the knowledge of the day. The present agricultural condition
is an evolution whereby the better farmer, as in other business,
will steadily orowd his less adequate competitor out of the field.
It is this man, already equippsd with knowledre and other
facilities who will gladly shonlder the burden of produstion. It
is for this man that land clearing, drainage and other improvements
are especially aivocatsed so that he oan still more efficiently and
eoonomically cultivate the s0il to its maximum capacity.
Inatead of lamentations and pessimism it is my opinion that a

monument of optimism and achievament be erected to the agrisultural

encineer.



PART 1II
- APPLICATION.



The followinz blue-prints are the application
of Part I. The evolution of a trainine in Farm
Mechanios. They embody the main issues and expenses
of my agricultural work and have proved the most pro-
duoetive in the promotion of contentment and efficienay,

and the saving 6f that all important element, tims.



THE FARM LAYOUT.

In purchasing an established farm but 1little ocan be done
in changing the builiing relations, consequently this is a
point well worth considering in 3 contemplatsd purchase. The
1illustrated "Parm Layout" shows good relation of buildings. The
house is well back from the highway, of a good distance from
the barn, and is loocatsd on a well drained site., The ice house,

garden ani poultry house ars well related to the housse,

The barn fas3s in the approved direction, provides an east
and south barnyard ani an approach on the waest side, accessibility
to the lane and hichway without havine to drive throuzh ths barn-
yarl, which is a d9cided advantaga. A barnyard approach usually
necessitates considerable time lost in opening and oclosing gates.
The corn-orid and gralnary are both well related to the group and
the implement house is acce:s8ible from both sides.

In erecting the three new units, silo, milk house and stock
tank these conditions wers oconsidered. The stock tank should
ascomodate both cattls and horsas, should be near the entrance
to the horse stable and accessible from either side of the barnyard
fense. The milk house is closely related to the stock tank on
agocount of 6ooline the milk. The interior plan of the barn, with
a oentral feed alley, jetermined the silo to be on either end.

The south exposure is more dasirable on account of freezing.
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THE REMODELING OF THE DAIRY BARN.

A8 a8 rule it ig better when capital is limited to pro-
vide for the business end of any enterprise first. Parmers
are sevaerly oritized dy othsar paeople for either remodeling or
building their barn before they do their house. Such critism
is hardly justified. The farmer can better ﬁithstand temporary
inconvenienses or hardships, if necessary, for a period than
subjeot hia live stoock to them. He has the advantage of intell-
igence, the stock are utterly depsndent and through lack of care
beocome a finanocial loss.

In order to farm I required an immediate income, my in-
clinations wers to bettsr our livine conditions at once, one had
to be postponed, the barn was remodeled, living conditions were
improved soms two years later.

Without ever having worked in a dairy barn 1 designed tha
plans as illustrated and remodeled the barn ascordingly. After
continuous use of this barn for seven years with an average number
of eighteen to twenty head of dairy cattlaz I have had no need for
improvement. The application of a Farm Mechanics training enabled
me, with my lack of previous experience, to remodel this barn so
efficiently from the standpoint of economy, conveniences and sav-
ing of labor, that after years of prastical experience I am still
thoroughly satisfied with the results achieved. 1Instead of finding

chores a drudgery they have been mors of a pleasure. REntering the

barn of a morning to encompass a row of fiftien cows alighned in
a flood of sunshine is an infinitely more pleasines sensation than

to go into an i1l lishted barn with its depressing gloom. If it is



a faot that on the days work is reflected the mood of the worker,
this faotor is well worthy of consideration. It is a fact, too,
that on a farm with well planned builiines hired help is better
satisfied ani easier to retain.

The original barn floor plan provided only for the necess-
ities of shelter, restraint and feeding.

One window 2' x 2' furnished the light for 1443 square feet
of floor spase alotted to cattle, or one square foot of 1light
for every 361 square feet of floor space. An idea of the effi-
clenay of this window can be gained by a comparison to the gen-
erally acsepted standard of one square foot of light to twenty
square feet of floor space. To go upstairs it was preferable
to leave the barn and enter from the approach outside then to
wade throuch the mud and manure to a stairway at a remote end
of the barn.

The handling of the manure was a most detestabls Jjob, great
holes having been dug in the dirt floor back of the cattle by
this continuous chore. The plank platform upon which the cows
stood was a most unsanitary affair. The wooden mangers were full
of holes and next to impossible to keep clean. Nine hundred
square feet of floor spase, back of ths cattls was devoted only
to the accumulation of manure, and no door on the east side to
facilitate its removal, sxcept a narrow one immediately back of
the cattle.

In handling this manure, planks were laid ovaer the mud and
the wheelbarrow used, that too was the method used when horses

woere kapt on the south side. Provisions having been made to



accomodate horses here as well as providine a separate building
for the same purposse.

To bhave tried to bolster up the weak spots of existing con-
ditions looksd like a Aiscouraging job, everything was so out
of relation. Raalizing the necessity of careful planning on
this bullding, that the dairy herd required daily care, sanitation,
comfort and ventilation, I dscided to clean out the whole interior.
This was done, after the east side, except supporting columns
were torn out. The floor was graded eight feet in the clear.

The interior planning was comparatively easy. It wae
esonomy to incluie the horse barn fn this plan, hay left by
the cattle furnished the greater bulk of the horses roughage and
the chores all centered in one place. As a matter of convenience
in watering and accessibility to the fields it was desirable to
keep the horses, as shown in the remodelsd plan. The law re-
quires a partition between horses ani cattle. A slide door in
the rear and trap doors to the manrers fulfilled the require-
ment, the trap doors aiiine in fieding.

Dairy cows are so extensively fad that time so used is an
accumulative expense, a ocentral feed alley is the best solution,
supplemented by a feed truck. Sunlight is the cheapest and best
antigeptioc known to man. The gutter of a dairy barn, one of the
worst scources of infestion, to relate the two was an easy matter
and provided the additional advantage of handling manure from the
one alley.

Box stalls are necessary for caslves and maternity pens, it
is desirable they be about four feet high and of a convertable

nature, a oorrest system of gates makes this latter possible.



Where the limitino fastor of size is the manger space, entrance
should always be otherwise provided. The expense of a bull pen
was minimizel by taking aivantage of the strength of wall con-
struction at the corners, erecting a conorete manger and pro-
viding twelve feet of one-half insch horizontal steel cable,for
exercise to which the bull is ochained with a six foot length of
chain from the neok to a sliding ring on the cable. This open
ren gives him full view of the herd and barn activities, permits
of free air ocireulation and ease of feeding and cleaning.

A replacement of weak floor joists allowed a straight align-
ment of columns under the main girders, 8" iron posts were set
on conorete piers and spaced to serve as nartitions between cowWs.
To provide for passage of litter carrier to bull pen and box stalls
and also allow for passage of manure spreader when desirable to
draw direoctly to the field, an eleven foot drive was left on the
north end, the guttsr'was oarried throu~h to the wall. The con-
vertable feature of stanchioning thrse ailitional cows ani still
u8ing this drive was accomplished by the use of this gate. Detail
of which is illustrated in accompanying blue-print.

Convenient feed alleys shouli be four to six feet wide and
0lear of any obstruoctions. The mangers should be easy to clean.
I use the open type with conorete trough which sweeps out very
easlly and permits of watering the cows on stormy days by attaching
a hose to a fauncet in the stock tank. The eight windows in the
aow stable allow one square foot of 1ight per eighteen square feet
of floor space and in the horse stable one square foot of glass

for nineteen square feet of floor space.



The silo was built at the sonth end as a result of the
plan for a straight foed alley and less probability of freezing.
Provision was made for the ersection of anothsr silo, when found
necessary, to the east ani feeding into the present chute. A
woolen stave silo was selested on account of its initial invest-

ment, it being considerabdly less, and of mood durability,

By moving the stairway, as shown, it became more acsessible
anl the space underneath provided a convenient feed bin. A griet
of grain driven on the floor above is easily emptied into this
bin by 1ifting up the top step which is hinged to the riser be-
neath. The floor of the ensilage room is on a level with the
foad alley and three feet above the grade, the slope being to
the south. The nrovision of an outside door here made it most
conveniant for the loading of cattle or hogs, as the bottom of a
wagon box when backed up to the door is level with the floor.

To supply a ventilating system I hinged an eighteen inch
section of tha bottom of the door betwsen the barn and ensilage
room ani insulatoad the silo chute ani ensilasge room. Under
most conditions this has proved a satisfasctory out-take. The
in-take, on the othar end of the alley, anters batwaen thras
floor Jjoists and is bullt down two feet on the outside to chack
a direst draft. While this could not be advocatsd as an entirely
efficient ventilating system, it has proved a satisfactory sub-
8titute. No provision being made to correct ths dsad air pockets

ocouring on the west sida.
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IMPROVING LIVING CONDITIONS IN THY HOME.

The disadvantages of the original houss as wae encountered
them were the lack of running water, no sink, no bath or toilet
or no relation of rooms to each othesr. To get water we went with
2 pall to the well a distance of thirtyfive faet from the kitchen,
quite often the pump hai to be Aetaohed from th? windmill, often
too, it needed priming, annoyineg features both. Our daily supply
of water moant an avaraz3y of five trips to the well, a iistance
travaloed daily of 350 f39t or 25 milas a year, a waste of time
and an appalline waste of 3nsrey, fortunately thare was but a
one stap rise to the rorsch. Wash 1ays wara espsscially tsedious.
What water was broucht in, of conrse, had to b3 taken out asain,
jishwataer, ete., ani to opsn a 100~ from a2 warm room in wintaer
to throw away such rafuse was not only a most disagreeabls task
but coniuotive of 111 rasults in ths sudden ohahge of temperature
upon the heated bodiy.

Having no bath or access to an insile toilet proved another
very annoying inconvenienace.

The relation of ths rooms were such, as shown by the blue-
print, that considerable time was wasted in performing house
work, the pantry was larger than necessary and was too far re-
moved from the dining room. The west wing of ths house was access-
ible only thrduzh the 1ininz room, which rednced its use considar-
ably. The upstairs too was accessible only throursh the living
room, which meant not only the trackine of dirt throneh the kitchen,
dining room ani livine room but sontinuous wear of rugs, etec., and

a lack of seclusion whan halp was employed.



A persual of the plan after the houss was remodeled shows
how most of the previously mentioned objesctions were overcome,
and how sonvaniasnces were installad.

The installation of but one ioor male the wast wing more
livable, ths closing of the former stair entranase into the
livine room and the movine of the stairway oave mors wall spacse
for furniture in the livine room, sradicateil the diaronal path
from the front door to stairs, and made the stairway more directly
adces8ible from a ora9atar number of rooms.

The stairway now raiucaed ths orieingl vantry of 6' x 11°
to 6' x 8' which made a 2001 sized and mnst convaniantly located
bathroom. This honuss has provail quitse livabie, but it in turn

does not compare very favorably with tha plans for the house I

contamplate builiing this summer.
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WATER SYSTEM.

From the main well water is pumped horizontally by the pump
connected to the engine, as shown in the remodeled house plan.

The supply pipe is continuous from the storage tank in the house
to the stook tank in the barnyeard and provided only with the hori-
gzontal check valve, as shown, and a faucet in the stock tank.

By opening this faucet and starting the pump the stook tank
£ills first, it being thirty feet lower than the other; when the
fauoet is closed the water is foreed up in the storage tank and
held by the oheak valve. The overflow from this tank drains in
the bath tub.

Before going to milk in the evening the pump is started, when
passing the stook tank the faucet is opened, as the milk house is
adljacent to the tank it requires no inconvenience to note when the
tank if full, then the faucet is closed and when the overflow from
the storage tank runs in the bath tub anyone in the house recsives
the notice ani stops the engine, should no one be present no harm
woulil result exsept the wasting of a 1little water.

Attached to the casing ovaer the main outside well is a common
1ift pump, this proves most conveniemt, espesially in the summer
for watering poultry, ste., as water is thus obtainable diresct from
the well without having'to enter the house.

Soft water is pumped by hand from a cistern with a pitcher
pump fastensed on the kitohen sink.

The supply pipe, overflow and soil stack are slose together

and against a wall, which permits of their being boxed up and ob-

goure from viaw.



A plug on the end of the so0il pipe facilitates its
cleaning, should the necessity arise. The storags tank too is
easily oleansi by draining throuch the supply pipe which enters
near the bottom. This tank should always be provided with a

dust-proof cover. A sweat pan eliminates the danger of an ex-

cessive aondensation causing troubls.
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CONCRETE STOCK TANK.

This tank was built on the surface. The feed pipe from the
pump enters the bottom from below ground. An out-take pipe is
provided for cleaning the tank.

After the oconorete had set and the forms removed the interior
was plasteredi with cement and then washed with a cement wash. The
tank is of ths right height to ascocomodate milk cans if so desired.

The iron rod devioce illustrated can be used to hold an empty
can low in the water. By straining directly into this can as soon
a8 each cow is milked the cooline process is effectively and effi-
ciently accomplished.

The conorete apron on each side of the tank protescts the ~round

from beineg torn up by the cattls and horses.
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CATTLE CRATE.

In building up a dairy herd oconsiierable changing of
cattle was nesessary. The combination stook rack, univer-
sally used, proved too fragile and the sides too low to permit

satisfactory transportation.

The illustrated cattle orate was built to meet conditions,
it proved satisfactory and has had four years of cormunity usse.
It has been used as successfully on the asuto truck as in the

wagon box. Two such orates furnish an economical double unit.
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PORTABLE HOG COT.

The portable hog house is unquestionably the bestter type
on a farm where the production of pork is only a side issuse.
The donstruction is comparatively simple and inexpensive. They
are not a permanent farm fixture and are convertible into cash.
They afford individusl farrowing quarters and allow for a con-
tinuous change of pasture which also prombtee better sanitation.

I built three as 1esigned about four years ago and have
found them most satisfactory, a window at each gable answers
for ventilation and at farrowing time a 2" x 4" on edge 6"
from ths floor aocross each end helps to protect the pigs from
being orushed.

A lantern hung inside maintain a more uniform temperaturse.

These housss ware construsted of matsrial salvaged from

the remodeling of house ani barn.
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IMPLEMSNT HOUSE.

By converting the original horse barn into an implement
house the price of a2 new buildins was saved. It fortunately
was 80 located in the builiinz sronp as to be asonvenisnt to
the fields.

Having a one-third piteh zable roof and a six foot height
from sesond floor Jjoists to plate thislbuilding made an ideal
implement house, the space aloft was the covertible feature
of storing the smaller implemsnts or for hay or grain as de-

sired.
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DRAINAGE MAP.
This map shows the general relation in which the tile
were 1laid in the five aore trasct of land previously mentionsed.
Detail E shows a 3004 mathod of uniting branches to the
main tile. Such a catoh basin gives a good check on the astion
of each entering line and furnishes a place to deposit silt

where it is asccessible for removal.
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PLANB OF A PROPOSED FARM HOKR.

These floor plans are illustrative of how the great
economic principle of size being determined by arrangement
can be aooomplish;d. In this plan there is embodied more
useable room than in our present house of twice the size,
and those conveniences which promotes permanent comfort and
ease of work. Sinsce 1917 any changes made on the farm have

been with a view to this house in mind.



v Basement.

Provision is here made for soft water storage, fuel,
furnace, vegetables and fruit.

The furnace will be centrally located and in olose re-
lation to the fuel room, the vegetable room and fruit room
should be away from the furnace and in the coolest part of
the basement. Both fruit and vegetable rooms need light and

ventilation.
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First Floor.

The arrangement of this plan provides for the acoess-
ibility of all the rooms, except the bedroom, from a small
central hall. The ocombination washroom and launiry allows
the farmer and help to enter, wash and go to other parts of
the house without interfering with the kitohsn work. It sim-
plifies the plumbing and saves having ths laundry in the base-
ment, which on a farm usually means more expensive drainage
and a more extensive nse of the stairs.

A main floor toilet proves so convenient in our prasent
house as to be a definite feature in a new one.

The living room is of good s8ize and shape and the bedroom
has the convertible feature also of being used as either a den,
office or library. with its south and west exposure, fire-place
and coat closet this would bs a very attrasctive and livable room.

The dining room has the desired relation to the kitchen
and living room, and is so arranged that during threshing and
s8llo filling, when a number of men have to be fed, an elongation
of the table into the living room will accomodate the entire number.

The bay window, with drawers beneath adds in attractiveness
and convenience, the drawers furnishing ideal storags for the
dining room linen.

The kitohen, on the northeast corner is a bricht cheerful
room of 3 morning and 1s provided with plenty of light and con-
veniences. The plumbing is better protected by being on an in-
8ide partition and the sink and oupboard arrancement conductive

of the least handling of the Aisghes.
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Second Floor.

The second floor plan furnishes a ~ood arrangsoment and
good sized bedrooms, each provided with a clothes closet and
plenty of 1liczht and ventilation.

The hall space is reduced to a minumum and a linen closet
provided. A bathroom over a kitohen reduces the plumbing and
is generally kept warmer. A sewing room igs a convenient feature

where it ocan be economically provided.
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Elevations.

The end and front elevations show the square type, hip
roof architesture, not as desirable in the country where the
natural setting is more conduotive to the low rambling type,
but more economical of construoction, and furnishes a better
opportunity of oconvenient room arrangement and heating facil-
ities.

The two dormer windows ald to the appearance and enlarge

the attic space.
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