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THE ANIMAL BODY AS A MACHINE
fEstrsvt» from Farmer»’ Bulletin No. 344!)

Mevhanically the body of an animal 
is a very wonderful machine, but what 
i» of peculiar interest in this connection 
i» that the body is what the engineer 
call» a prime motor—that i». like the 
•team or gasoline engine, it move* itself 
and may supply power to move other 
machines In fact, there i» in some 
respects a very doae likeness between 
the animal body and what are known 
aa internal-combustion motors, i. e„
thoae rliginr, » i.. i. !'
bv burning liquid or gaseous fuel fgasoisue, 
alcohol, producer gas. etc.) in the cylinder 
of the engine itself. Such an engine 
requires two things for its operation: 
(!) SuBcient repair material to keep its 

tg parts in running order, aud (I) 
a supply of fuel in proportion to the work 
to be done. Just these same two things 
•re what the animal ppilm Wflll 
material and fuel.

In one respect, however, the animal 
body differ* from the artificial machine — 
u an not be stopped and started again 
at will As long as the animal lives the 
v.tal machinery is in oprr«tiou. alth .. . 
less actively .t some time» than at others 
The animal might be compared to an 
automobile whose engine must bf kept 
running at a low speed in order to have 
the power available when needed Con­
sequently. the nui mal requires to be 
supplied with repair material and with 
fuel as long as it lives and not merely when 
it Is in active use

That the feed of the animal in its 
source of both repair material and fuel 
is suBcientl^ obvious We do not need 
• physiologist to tell us that when an 
animal i* deprived .,f fund It* t.v.uo 
s-s. aUh •. fet is burned up in the 
effort to keep the bodily machinery is 
motion We may proceed at once, there­
fore. to consider the feed in these two

The repair material for any machine 
meet be of the same kind of which the 
machine is made W> have just seen 
that the machinery el the body is com­
posed el protein, ash s I been,
then a/e the materials whsrh must he 
annulled to beep it in repair

meter, of course, is or should he 
ehoodeolly eopplird in the drink end 
ararcely need he ewemdered in a discuss urn 
of retiena

Ash—The ash supply has received lews 
stlent»on ia the past than Its importance 
deserves In the erdinary operation ef 
the baddy mochioeee its ash ingredients 
are being roetiaoelly esreeted and the 
land mast supply ash sursit at in amount 
and ef the right kinds to make good the 

•Wing snimel wsede anwhile the

Second—Protein, as well as ash. is 
needed in the growing, pregnant, or 
milking animal to furnish the material 
fur enlarging the working machinery of 
the body of the animal itself or of its 
young. The amount of protein required 
for ibis purpose is just »o much in addition 
to that needed for repair purposes simply, 
and hence the feed of these suimals must 
contain a more liberal supply of this 
ingredient. This is important, phy siolog­
ically. to secure proper nutrition of the 
young and economically, because, the 
growth or milk produced is the principal 
object of the feeder.

• Feed as • Source of Be pair Material *
For the reasons stated, the ash has 

generally been omitted from consideration 
in discussing the feed as a source of repair

The value of a feeding stuff as a source 
of protein to the animJ body evidently 
depends in the first place on the amount

as a source of power If more are sup­
plied than are immediately needed, the 
body is able to store away the surplus 
fur future u»e, much as we may fill up 
the gasoline tank of an engine To a 
small estent the body stores up car­
bohydrates (in the form of glycogen), 
but most of its surplus fuel it converts 
into fat- The fat of the body, therefore, 
is its reserve of fuel. In fattening, the 
body is accumulating a surplus against 
future needs which man diverts to his 
own use as food- If the feed becomes 
insufficient, this store is drawn upon 
and the animal gradually becomes lean. 
Similarly, in growth and in milk pro­
duct io*. the animal sel» a part uf
the supply uf both repair and fuel material 
in its food for its own growth or for the 
use of its young, and man appropriates 
the requiting meet or milk as repair and 
fuel material fur his own body.

Feed aa a Source of Fuel Material 
We can run an engine with various 

kinds uf fuel. Fur the steam engine we 
may use coal or wood or petroleum; for 
the ioternal-combusliou motor, gas. alco­
hol. or gasoline rosy be employed. Sim­
ilarly we supplv the animal body with a 
great variety uf feeding stuffs from which 
It has to estract its supply uf fuel, aad
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Lm. a c—• St..i. u u.
uf rntoil which it contains Cateemed 
■ml ramie* rum# «1 per ml uf pea rie. 
Ie nideetly. aher thing» being equal • 
belter wm uf imbia tV.e iodine can, 
carry leg about IS prf met

le leu sereed plan, kaaam, Ike 
prOrie uf lb# feeding staff m-i.l Lr 
tumble ef haéeg Qilaf b. I be eeimel 
Of leu fee.be* iluft containing equal 
aeaueela uf prateae. Ibat eee ie lbe erne 
valuable aa a eeerte ef a apply ia a barb 
lb# large# peepertiue ef iSe prolate ie 
dageetitJe

Tie Deemed lee feel Meleftel
Since lie aeiaaal aaeebieety ie meeieg 

melieeelly. I require# e meuaeel vunpfy 
ef leaf melertel. I be eeoeel ekarh u 
err.leery depeedaag epee tlriaaeul

evee tbe amleriela ebirl il eel mil y 
kerne ep are uf renoue *

Tb*#e fuel amleriaU ere eul ell ef equal 
value A powad uf good ealbr lilrruel. 
1er erampie. k other Iking. beieg equal. 
• bout II per reel more «eleaUe ee fuel 
lbaa Ike anme .eight uf «I. bool .bile a 
pound el l.l ie Ibe lead kaa leire lb# 
furl i nine ef e pound of rlerck Ei ideal 
I. n .ill gve.il/ »iet|dify meperlweg ef 
different feeding alula ead reliuea aa 
aarervee el leal material ie ka«e some 
simple method ky .kick ee me Imre eot 
oeiy Ike amount el fuel materiel eklek 
Ike feed roeteiea. bet also Ibe quality of 
tbel fuel Serb # bed, uf rompe i- a i. 
afforded b> a aedy ef tbe eeeegy value# 

Meevereeteel ef Earfgy 
Aeylkiag ahkh ka# Ike mperily le de

#

Ike gmemg eeimel eewde sa 
supply I* keddieg ep He 

eee tmaama Veeieeelely. awem.ll/ me- 
at It et.d re lore, appear le be r.rel/ 
de*, reel m aa l eeelly il ie eel, ekee 
Urge smooeU el rerlem by .product leede 
ere eied ee ekee l here » e mu ret. I Ore 
bet.ree pee eed mro ledd* ikel 
epevml ettrelim eeedi U be give» le 
Ibe ea v.pplr

Sabk-Itr pmiem supply, ee Ike 
other heed, mile 1er rarefid man fa retom 
fret ere o Ike rkerertrrr.lo legrerlreel 
Ik# a armai uwthenmue. eed tt krokee 
fart eed dealmyed » il# nptmlore #1 e 
leolf regular ml# Mereover. HOT Ik# 
heddr merkreer, re running ell the lie», 
whether eay eelemel eoh Ie tbwe ee 
eel. I km Ime o roelmeelly get eg mi 

Tie body birr, born # me. hie# m 
being mftdepeMm. bet « me eel 
■enefeciure peotrr# 1er repear perp.iee 
eel el Ik# rerbokydrelre ead lei. d It# 
l#ed eay mere lkaa n o pmnllr l. make 
re poor lee ea eelemetilr eel el Ik# 
pemete. .hob ompto. Ike pin Pm 
He pmiem Ike bod, o eUul.ld, depend- 
eel ee Ike protrr. a ike feed Tkm 
perles# o eeeded fee tee

foég a kerme See as Ur
el *oh dee# Tkm feel materiel ere 
earn# ckrwdy el Ike mrkaydmlee eed 
lele el ike feed, ehkœgk d Ml pro" 
be led Ikee a reemred fee rep#»

H. lam. may be i

"rri la mid le pameai mop fleer# 
•e mylbai Ike feel d Ike eeeiee eed Ik#

^■y. tier#•red d Ike animal per mm rearer, -taoe 
the, eeeble the re.re. m ike Imdy le de 
eeek They hadd I ht. rarrp eaeeed ep 
Ie Ike "Utrel* ee " parallel ' term ml 
rhemiml eeeegy * bee they ere burned 
Ie Ibe »eeMe ee Ike body. Ibr. rhemieel 
eeeegy U eel Iree. earl el .t love*r.m.eri 
•d ret. eeek eed Ike lea mmpeeg ee 
keel

fUmly Ikee. Ike vefee el e fed. ee 
M e lodng me* « 1er ee S eer.ee e. 
feel depeed. ie Ike km plere. mi bee 

eeeegy it roeUrer Tkm 
•d enkoel dr Sr ally ky

meamrlo* pa».. . ,l. lee. me, be ead
w___ W.-----w ee feel, ekd# ike eaeoet palmer el

/IM- Il É» regesred la rape* per ike erotere imeeer eee elm aimed Ik.I 
pew te Ike etna seem I e la metre* u ike hedT 
geed Ike aw eed leer ef Ike hoddy— — m Mil»

Tie semai eeeded la ikm 
perpeee m romped...I, rmell eed S 
— pmlrr .a, «armai aee Hi an ekee 
Ike eat mal m dmag eok ikee ekee S m 
eel. Lake e geed «agree. Ike l-dy me ho. 
reUli.a, email demeeda la erpere mela 
ml eed reemme rkmd, I eel

» Ik. buddy eegree me------ — —
------ ------------- *• *eel The eearrenery

am al prouva ee leal melovel. be.era. 
s oeOefeL haeem pmtrra m eokeerdy 
mere eapeeo.r le key ee le pmdere ee 
I hr farm the. ere rerhukydmle. eed lele 

If Ike feel meleemle sepfdmd M Ike 
■•■d ere ,o.t edrquet. l# Ike oak ie 
hr dene. they we -trleeSy kereed ep

e Irate eg etwl
I. depeede. re 
»k fkeamml ei

October 5th, lvif

cue vrrtieg il all iele beat, by bureiag tl 
luti.laacr, eed measuring the bml pro 
duerd Various uaiU beer burn rmp£T | 
rd ie measuring bml, bul Ike une um 
ia Ilia bulletin U Ike therm.

A therm i. the quantity of kmt requir'd 
to ruler Ike température uf 1.000 l.l.. 
grama '<.101, 6 pound») of water 1* r 
(I II® Kehr.) A pound of good aathrv 
cite coal would produce brut enough t# 
raiae the temperature of about s.iej 
kilogram, of uatrr l" C. I onu-qaalij 
the chemical energy contained ia ik 
vual ia 3.583 therms per pound. U 
preciaciy the same eay the anuiuat d 
ehemiml energy coetaiecd ia many 
feeding stuff. has been measured TW 
folio» ing are the rcaulte of a lew rmk 
deter roineliotu:

Chemical Energy In Iff* Pound»
Energy 

Total vale, 
t her tar therm

Timothy hay 171 I 33 1*
Clover hay 173 * 3171
Hot ,truer 1710 <1*1
Wheat straw 171 1 II g
Corn meal 170 * 8* »l
Beta iso e ee *7
W heat bran........................... 171 1 18 B
Lin.md meal....................I lie 7 78 M

But tbe value of a fuel depend» aim 
upon bow much of tbe chemical reerg, 
abide it contains can be turd Hard owl 
contain» plenty ef eorrgv, hut i| nuald 
not be of much use In rue a gaudier rngier 
Wheel elm» contain» fully ea mark 
eke mitai energy ee corn meal hut muck 
ef that energy cannot be utilised by the 
animal machine

Tue Caere, combine to effect the 
utilisation uf the chemical energy de­
tained in feeding stuff.

fieri, mow at lea uf the feed rasper 
from the lardy enburecd

Second, se already puietrd eot. Ike 
enimal body has tu e a tract it» real led 
■elreul from it. feed, erperalieg it from 
the ref ill t ef i large proportion uf umtem 
material which il sacrale* Tu effirt 
I hie reparative require, work eed eee- 
rume, energy, end t da energy, ef room, 
ie ea ev.liable for aber purpura. The 
rua I» uumrehut ee if the gaardiae regie, 
bad to rluiill it. ue e g. r~l.ee aud arparalt 
it from impunité.

It I. uot thee tbe total rhemieel energy 
coeleieed ie e feeding stuff ukitk meue- 
ure. it# velue ee feel melcriel lu Ike body, 
but whet remeie# after deducting tie 
loanee ie the uabureed material. J Ike 
«««Win eed Ike eeeegy espeeded ia « 
trertieg the reel leef ma 101*1» from Ike 
feed eed treetfurarieg them lele eek- 
•tance, ekieh the body ten tarn a atae 
up fa etemple, while IU0 pound» W 
ewe meal crmtaie. ea anted. about 17*1 
therm» ef eke as irai energy, oel, a bat 
■* ■ llurer remeie. alia ell Ikra deder- 
Huge here heee weed# te frpceeeel Ike 
•rtnel velee ef ike ruse meal a. e ream 
ef energy le the wpeeiam

THMtll t.H FINE COINTIY
That the coeetr. tkrorrgk ekirk the 

we Hedaoe Bey railway will ree |i neeir. 
egruullanal eeJ mteer.1 poaololitw. that 
wed oel, radeey Iwditie. to epee them 
up eee the aubrtaae. ml ee ietwiiee g ire 
el Ollaee u# Sept IP ky fruf * * 
Beak, due, ta ml Ike ge.d .gir.1 any. 
eke her jeet ivtrrrr.1 from e trip ee 
• hark he ere*mpeered Eerf Cawy tkruegb 
the walk eeeelry

-Wkde I had ea time te make » 
there eek eaemaeelru# ml eey kied." ud 
fruf Beak. "I waited ee# promeus* 
baking belt rre Ike trhamemrrh nr a. ep 
ekrek ee eeel It eee eboet IS* wire 
hag 7 bar bee ef ruera bone ee pew 

■ per tie* ie ikee did rut eeteg Ie the 
di Senilis, ef irweepatetae# TW red- 
eey koeevw. edl .«ppl, e rplredit bea 
fa Ibe. e.rk, eed wrael «f tbe infrU 
effad greet ippurt«eila. la h.

Ae reperde egrPuller., tbe renetry. 
M tiare, dee# ea uffa eerk rdverlegm 
ne dose Ike punt, rid I there u a bt d 
lend that mul l be weed la faeaaeg eotk 
el Luke Wtaalpeg perlireUrl. It werdfl 
keeeva. need eip.nm.etal aarl V 
decade this tadorn felly

"Tkeee i. eey em.ael el eela eeea 
evade Ue .11 tkreegk Ike roeetry ikel ■ 
repaid, J devOepmeel. Ike Nrf—e nvw 
Hall bang eee ef Ik# Uggea ie Ike oaU 
In the. reiperl. *

tbar met#.™ mid Fmt Bmrk. *h» 
ne»bel mtk ml the loeim# J IV» 
rued, ka I do ea tb-.k the drdnvt dm 
■eey diSrehiee fa redeey eat. Thar 
err meekegx ef roam, bet them err * 
hr feeed ie encthrte Oeteno . bar lie 
Trmaikeeneg * Not kern tie terre e» 
wire, eed a ike Trenaoeteeaelel me


