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PREFACE

This third edition has been revised and additions

made where thought necessary, so as to bring the

work lip to date for the practical dairy farmer and
for students of the principles and practices of

modern dairying. Very little attempt has been
made to go into tlie " Science " of dairying, except
as required to make the practice clear. The work
is a practical one and not scientific in the ordinary
meaning of tliat term.

Since the first edition of 1903, dairying has
undergone a few changes, but not nearly so many
as in the previous ten years From a Canadian
viewpoint the most striking changes are : a decline
in our export cheese trade; the superseding of the
whole milk creamery by the cream-gathering form
of operating; an increase in the consumption of
milk and cream in our towns and cities; the export
of cream to the United States; the manufacture of
whey butter in cheese factories, and the pasteur-
ization of whey before returning it to the farm;
improvement in the sanitary conditions of cream-
eries and cheeseries. But most important of all has
been a decline in the interest taken in cows and



VI PREFACE

milk production by farmers, largely because of the

increased cost of labor and feed and consequently

lessened profits, as the advanced price received for

milk and cream has not been commensurate with

the increased cost of producing milk.

The testing of cows with scales and Babcock test

to determine the relative value of cows has resulted

in fewer cows being kept in some cases, but cows
cf better producing ability. There is great need

of more " weeding " of cows in order to make the

business profitable. In a word, the dairy business

has not been so profitable as some other lines during

recent years, and unless prices of dairy products

advance we look for a further decline in milk pro-

duction, especially in the older settled parts of

Ontario. To prevent this better cows, cheaper feed

and increased prices for milk and cream are

necessary.

H. H. Dean.
Guelph, September, 1910.
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Part L

FARM DAIRYING.

CHAPTER I.

DAIRY FARMING.

Successful farming is the basis or foundation of
successful dairying. To be successful, farming must
be profitable. Dairy farming has been and will be
profitable in Canada because it is a manufacturing
busmess, because it is less subject to adverse condi-
tions of season and weather than ordinary farming
and because it changes waste or by-products into
valuable commodities.

The farmer who sells hay, straw, coarse grains or
roots from his farm, sells his raw materials, and hence
loses some of his profits, as there is always more
profit m selhnga manufactured article than in selling
raw material. The profits of the manufacturer may
be reaped by the dairy farmer. Grass, hay, com
coarse grain and roots are more certain crops than
wheat, fruit or other crops ; hence the dairy farmer
runs less risk of losing his crop in a bad season than

9



10 CANADIAN DAIRYING.

the man who depends solely upon one crop, such a'>

wheat. By feeding whey, skim milk, or buttermi'k

to animals upon the farm, the dairy farmer converts

these by-products into valuable ones, such as bacon,

beef, dairy cows and poultry, thus obtaining an addi-

tional source of revenue from what was once con-

sidered a waste.

The farmer hopes to make profit by producing

food which others require. The prime materials for

the manufacture of food are soil, sunlight, air and

water. Of these four, the soil is of chief importance

to the farmer, as the others are obtained for the

most part free. Hence, it is necessary that the dairy

farmer should understand his soil, and know how to

conserve the plant-food stored up in his farm.

As it is not possible for the farmer to directly

change his prime materials into food, he makes

use of two classes of agents—plants and animals.

Plants cause the first change of prime materials into

food, but a further and more valuable change is made
as a result of using animals. Animal food as a rule

is more valuable and more easily digested than food

in the form of plants ; hence consumers of food are

willing to pay a higher price per pound for it. The
farmer should aim to produce high-priced foods as

far as possible, thus increasing his profits. To do this

economically, he requires the best plants and the best

animals which can be obtained for his purpose.

Dairy farms need not be large. A small farm

growing a maximum amount of crops at a minimum

expense, and which receives the personal attention
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of the owner, is more likely to be profitable than a
large farm. The location of the dairy farm should be
near a town or railway station, or in the vicinity of

a creamery or cheesery, according to the character of

the farming which it is intended shall be <:arrl'.J out.

If private dairying, or selling milk, is the chief object,

then it is necessary to be near a market or shipping
point. If a creamery or cheesery be the enterprise,

then the location should be in the vicinity of one or
other of these manufacturing places.

As far as possible, the land should be well-drained
and arable. An abundant supply of pure water is

very necessary on a dairy farm. This can be got by
digging or boring wells, and using a wind-mill to

elevate the water to a tank located in a convenient
and safe place. A never-failing spring may be safely

piped to the barn or house, if there be sufficient fall

to convey the water by gravitation. A water-ram
may be used to elevate the water, in case the fall and
volume are sufficient.

The buildings of the dairy farm should be neat,

convenient, suitable and tasteful. A coat of paint on
the outside of all farm buildings adds much to their

appearance and durability. If constructed of wood,
plenty of building paper and at least one still-air

space should be used in the construction of the walls,

so as to enable the owner to control the inside tem-
perature both summer and winter. Cement or hollow
brick walls are suitable for stable and other farm
structures.

The aim of the dairy farmer should be to grow all
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the bulky food on his farm, and also as much as pos-

sible of the concentrates (meals). Very often, meals,

such as oil-cake, gluten-meal, etc., may be purchased

at reasonable prices, thus increasing the milk-flow

and add' ig to the fertility of the soil.

The standard of production should be one cow for
each acn of land.

ADVANTAGES OF DAIRY FARMING,

Mors Especially to Ontario and Eastern Canada.

I. Our soil and climate are well adapted for dairy-

ing. The soil, more especially in Ontario and some
parts of Quebec, is well suited for growing all crops

needed for the production of milk. The Maritime

Provinces have excellent pastures and grow large

crops of hay and plenty of coarse grains. Manitoba

and the North-West can furnish the bran, which is

such an excellent food for cows. In British Columbia,

creameries, where established, thrive remarkably well.

Ontario is almost surrounded by the great fresh water

lakes, which temper the winter and moisten the

atmosphere of the summer. The Maritime Provinces

feel the stimulus of sea breezes, which have been

helpful in developing the dairy countries of Europe.

Our population is inclined towards dairying, as we
are des led from the famous dairymen and dairy-

women o. Europe—English, Scotch, Irish, French,

Germans—the blood of these dairy races runs through

the veins of Canadians, hence we are predisposed to

favor dairying.
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2. Milk is a necessary article of food for which
there will always be a demand. Vox a considerable
length of time the young animal, man, lives almost
exclusively upon milk. 'k and its products enter

into the dietary of all civilized people at all ages,

hence the dairy farmer knows that he is producing an
article for which there will always be a market.
Changes of fashion, or whims of fancy, will not rob
him of a market for his produce.

3. Plenty of labor is required upon the dairy farm,
and in all labor, if properly directed, there is profit.

4. The results are more uniform yea*- after year.

The pricv; of dairy products does not vary so much
as that of other farm produce.

5. Rough, waste land may be utilized for profitable

dairy farming, where other modes of farming would
be unprofitable.

6. It may be carried on all the year— winter as

well as summer—thus giving profitable employment
in winter.

7. Dairy farming enables the farmer to produce
articles of high value according to weight and bulk.

T' is is a material advantage where the chief miiket
i distant. A ton of butter will sell for about $400,
a ton of cheese for about $200, and a ton of wheat
for less than $25. The cost of transportation to
market, per $100 worth of these three products, is

very much in favor of the butter and cheese.

8. The fertility of Canadian soils will not be robbed
by selling dairy products, especially butter. Every
load of grain, hay or straw, ev^ live animal sold
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from the farm, carries away soil fertility. The sale of

milk also robs the soil ; but in order to produce the

milk, food must be fed to the cows, and about eighty

per cent, of the fertilizing material in the food is

available for the soil. Where butter or cream only is

sold very little soil fertility is carried from the farm,

as butter and cream consist largely of those elements

which the plant gathers from the air, hence cost

the farmer nothing. Buttermaking is a most valuable

means of re.storing the fertility to worn-out soils.

IGE.HOUSES FOR THE DAIRY FARM.

Every dairy farmer should provide a supply of ice

for cooling milk and other farm products. It is

also very convenient for household purposes in hot

weather.

A very simple and cheap house will serve for

storing ice. The main requisites in an ice-house are

to have drainage under the ice, ventilation above
it, and protection from the direct rays of the sun

and from the rain. A few rails covered with saw-

dust, placed in the bottom of the hou.se, will provide

drainage. Some posts placed in the ground in such

a way as to provide support for a "shanty- roof," and
support on ihe sides for rough lumber, and holding

the sawdust in place, wi41 produce the other requisites

The ice should be packed firmly ard colidly, having

about one foot of sawdust around the sides and on
top of the ice. The air should circulate above the

sawdust, which can be got in a shanty-roof building

by leaving the gables on the sides not boarded,
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5

A permanent and neat building is preferable, but
a dairy farmer should not neglect a supply of ice
because he has no suitable buildinii

Less sawdust is required on the ice if the walls of
the building be packed with six or eight inches of
sawdust

;
but this plan tends to hold moisture in the

walls, and causes the building to decay in a short
time.

For a herd of twenty-five cows a dairyman should
provide from fifty to seventy-five tons of ice. This
would require about 2,000 cubic feet of space, or a
room ten by ten and twenty feet hi'di

A cubic foot of water weighs about sixty-two and
one-half pounds. One cubic foot of ice weighs about
fifty-seven and one-half pounds. Water, in freezing,
expands about eight and one-half per cent. An ice-

house may be filled from a small pond near the farm
if the water be clean. By knowing the cubic content
of the pond a calculation may be made as to the
amount of ice which may be secured from it by
noting the foregoing points relative to water and ice.

An ice-house may also be filled by running water into
; and allowing the water to freeze in a solid body.



CHAPTER II.

DAIRY STABLES.

f i!

Fi ii

.1

ri I

In Canada cows have to be housed for nearly one-
half of each year.hen'-e it is important that the house
should be suitable for maintaining the health and
vigor of the cows, and that the conditions shall be
favorable for a large flow of milk. The whole ques-
tion may be summed up in one word—cow/ort.
Make the cow as comfortable and contented as
possible while in her house, and if she be the right
kind of a cow she will respond with a good flow of
milk.

The main • )ints are to have plenty of light, an
even temperature throughout the year, tight floors,

comfortable ties and stalls ; have it convenient, and
have from 500 to 800 cubic feet of air space for each
animal. The ceiling should be from seven to ten
feet high. If possible, have a yard on the south side,

where the cattle may be turned out in fine weather.
Stables should be light, in order to ensure healthy,

thrifty stock, as light is a great disinfectant. There
should be plenty of large windows on all sides.

An average temperature of fifty to sixty degrees
should be aimed at, although at night a temperature
so low as forty degrees will do no harm. Even

16
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i

temperature may be got in wooden ouildings by

using rough lumber on the studding, then building

paper, and then matched lumber. The outside may

also have rough lumber and paper on the studs, with

a finish of planed lumber and battens put on per-

pendicularly. Cement, hollow and ordinary brick

and stone may also be used for the walls of stables.

Double windows on the north side are an advantage

in winter.

T!.e problem of ventilation involves the bt'.iging of

fresh air into the stable without causiuLi a cold

draught upon the cows, and the removal f)f the foul

air from both the upper and lower parts of the stable.

A sub-earth duct, which will be more fully described

in connection with curing-rooms at chccseries, gives

an excellent means of bringing fresh air int<j a stable,

as it cools the air in summer and warms it in winter.

Where this is not practicable, the air in winter should

enter near the ceiling, so as to be warm before it is

distributed am<jng the cattle. The foul air -l.ould be

taken from the floor as well as from the ceiling. This

may be done by having the ventilators extend to

near the floor, with adjustable openings at the top and

bottom.

For sanitary reasons, there should be no room for

hay and straw above the cows. F"or economic

reasons, the plan of having a st(jrage above the stable

is usually adopted.

Cement floors are most easily kept clean, and also

most durable, but they are somewhat objectionable,

as they tend to cripple the animals and cause dis-

1



i8 CANADIAN DAIRYING.

order of the udder unless a large supply of bedding is
kept under the cows at all times. This difficulty is
overcome by placing a wooden floor or platform, in
sections, under the cows and on top of the cement.
Wooden floors should be tight, and have a filling of

concrete or coal ashes to the level of the joist below
the floor.

The tie which has given the writer the best satis-
faction is a chain, the ring of which is placed on an
upright pole or bar. or on an iron about three feet
long fastened to the side of the stall. This is a safe
and handy tie, and at the same time it gives the cow
considerable freedom. Rigid stanchions should not
be used in a dairy stable.

The writer prefers sin.rle stalls which are abr.ut
three and one-half feet A:, and from five to five and
one-half feet lone from the manger to the drop
behind the cows. A partition making each manger
separate and extending ab.nit one-half the length of
the stall is convenient for feeding, milking, and keep-
ing the cows in their places. A partition between the
stalls is not an absolute necessity.

The manger should h- about twenty inches wide in
the bottom., and not over one foot deep on the side
next to the cow. The front of the manger should
slope into the passage and he ab. at two feet high,
with a narrow strip projecting on the inside to pre-
vent the cows throwing out the {cciX. The bottom of
the manger should be made of cement ; and. where
practicable, the whole manger may be constiucted of
this material, which will be more easily cleaned. The
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Cross section ot stable .^limMiiy oiiclialt the tecdint; alley, place tor teedirg,
water trough, stall, gutter, passas^'c behind the cuws," and inlets for fr'-.--h
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the cows and one-half in the ( cn;r '<( lli- >taK!e.

Littei _..rr, a great con\. .iieni e fur cleaning dairy it ihles.



r

*Crcss Scctien o*
ilUt Fine

i B»*r^»

OUTLET
HUE.

Crosi Section of

/"BtiL^-i

TL»or ojf Lc^t

.

Daor

Ou.lsidc facirx^ of
Xnleir Flue

cm
Jh<?c a^T

fouL OAr

Plan showing outlet for foul air. There are eight of these
the stable—four on each side. One from each side enters
ventilator at roof.
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most sanitary manger is one with no wood in connec-

tion with it, and no partitions to prevent easy cleaning

The objection to a manger will ut divisions is that

it is more difficult to feed the cows according to their

milk-flow.

For two rows of cows facing each other, the stable

should be from 28 to 40 feet wide. The latter width

gives plenty of room for feed and manure passages,

but adds to the labor of keeping the passages clean.

A drop of about eight inches behinfi the cows tenfis

to keep them clean. The gutter sh«)uld be about

eighteen inches wide, and the passage for taking out

the manure should be from four to six feel wide, and

two to four inches lower than the platform on whicii

the cows stand. The gutter should be made tight,

so that no liquids are wasted. .Sufficient absorbents

should be used to take up all the li(|uid manure.

Land plaster and sawdust are both g<jod absorbents,

and tend to sweeten the stable. Where power is avail-

able, it pa\s to cut the straw used for bedding.

All stables should have at least one box-stall for

sick cow.s. Calves are best kept in a separate stable

if possible.

The insidv. .if the stiible should be whitewashed at

least once a year. This may be done very rapidly

with an ordinary spray-pump. The stable should

be kept free frc>m dust and cobwebs. A broom
should be convenient for that purpose. The stable

should be as clean as possible at all times.

It is not a good plan to clean out the stable at, or

just before milking time, as the odors may taint the

milk.

1
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Dusty feed or bedding should not be handled in
the stable near milking time.

Cows should have a supply of salt accessible at
times. If the .salt be placed in the manger, the rock
salt IS more convenient, as it is not .so likely to be
thrown out with refu.se feed, which latter should be
cleaned from the manger daily.

A convenient and cheap water trough may be made
of heavy galvanized iron placed about two feet above
the manger, and in a convenient place for the cow
to dnnk. This trough may be about seven inches
wide on top, four to .si.x inches deep, and about
four inches wide in the bottom. It should slant
towards one end, where a plug may be removed
when cleanmg the trough, which should be done
daily. The trough is filled at the other end through
pipes from a supply tank. Water is placed in the
trough two or three times daily by opening a valve







CHAPTER III.

DAIRY COWS AND MANAGERIENT OF
THE DAIRY HERD.

SELECTION.

There are mvn] milkers amony nearly all breeds,
but they are rare in some and more common in

others. The wise dairyman will select his cows from
among those breeds which are characterized b>- dairy
(lualities, rather than from those noted for b<-ef-

making. Whether a cow will change her food largely
into milk or into jeef will depend upon inher-ted
characteristics and upon training. li(,th of these arc-

potent factors in deciding whether or not a cow will
be profitable. When selecting cows for breeding, as
well as for milking purposes, it is important to have
animals which belong to milking families (jr strains, as
well as belonging to one of the dairy breeds. Cows of
any breed may be developed into dairy animals by a
process of selection and traimiig

; but this is too long
a task for the average dairyman. A cow's milk-yield
depends not so much upon breed as upon her own
characteristics and her food and management.
As regards size, choose a small cow where the

supply of food is somewhat limited, and larger ones
where there is an abundance of feed.

21
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If butt r-makin^; Ix: the chief object, select cow«
which jjive as lar^e a flow as possible (»f rich milk, or

milk containing a lii^;h percentage of fat. For cheesc-

inaking intl general dairying, (juantity «)f fl<»w is an

important factor, as well as richness.

All dairy cows should have go(xl constitutions or

vitality, as indicated by plenty of room in the heart

and lung region, oily hair, mellow skin, anil easy

regular breathing. Cows hollow behind the elbow>

are predisposed to lung trouble.

Good digestion, or power to use food in large

quantities, is shown by a large paunch or middle

piece, plenty of space between the last rib and hip-

bone, lav^e mouth, strong lips, good ap|x:tite and a

general appearance of contentment.

Large milking capacity, the most important point

in a dairy cow, is not easily determined by outward

appearances. In fact, there is no certain liiUic. t on of

this subtle cpiality. The only way tt) ascertain this

point fo. certain is to weigh and test the milk daily

or at regular intervals throughout the lactation periotl.

It should, if possible, be weighed and sampled daily.

However, there are some points which serve as a

guide where there is no opportunity to weigh and

test the milk for fat. Nervous power for the trans-

formation of food into bhjod, and for the elabjration

of milk, is indicated by a high, bnjad, dishing fore-

head; L right, prominent eyes; anu a prominent

spinal column. A large, well-balanced udder which

is not fleshy and shows elastic quality ; udder and



/ih'K/lDS ()/• l)A//n- CArrf.K. n
mammaiv wins prominent , lar^jc milk wells, an«l

jj<MKl-si/ccl csciitchetin, these indicate |M)\ver t«» pro-

duce milk. " N'(» iiddcr, no cow." may serve as a

ma\iin when selectinj^ cows.

I.astl\'. lK-aut\- ma\- l>e Io<»ked for when seleitifi^,'

cows. It is not well to sacrifice utililv r«»r beautv ;

but where lK)th are combined, the cow is that much
more valuable. Heauty in the ilair)- cow consists of

fine, clean-cut head, fine horns, bri^dit eyes, medium
len^jlh of rather thin neck, fine shouUlers, large bairel,

broad loin and hips, long rum{), well-developed udder,

fine tail with go<Ki switch, and short limbs. No one
part .should be unduly prominent unless it be the

udder. She should have a proper combinaticjn of

colors and a stylish af)pearance, all of which pleasf

the eye. The emphasis should be placed upon ///

/onn, not on form.

In no case should a cow be retained in the herd if

her yearly record falls below t\ooo poun('.s cjf milk or

250 pounds of butter, without some good reason.

1

BREEDS OF DAIRY CATTLE.

There are several breeds of cattle noted for their

special dairy characteristics. .Some breeds are Iargel\-

btef-making in their tendencies, while smne ccjinbine

fair beefing qualities with fair dairy tetuL-ncies. A
dairyman should select animals of a breed noted for

dairy qMalities rather than those in which becfmg
qualil es predominate.
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The Ayrshire breed of cattle originated in the county

ot" Ayr, Scotland. They are a very thrifty breed,

especially adapted to a sotncwhat rough country, and

for places where forage is scarce. They are of a

rather high nervous temperament, requiring gentle

handling, and are inclined to have short teats, which

are difficult to milk. In size, they take a medium
position, as the cows do not weigh much over ijooo

pounds live weight. They are very persistent milkers,

AVRSHIRK

Owned liy K. Iliititcr .'s; .Suns, .Ma.\ville, Ont., CaTi.iila,

s;iving a mt)derate quantity of milk of average quality

or percentage of fat. The fat globules are small in

si/e, hence the milk from A)'rshire cows is not adapted

f(jr creaming by any gravity method, as there is

too great a loss of fat (cream). Their milk is, how-

ever, specially well suited for chee.scmaking, and in

cheese factory sections this hardy breed is very

popular. The Dominion Department of Agriculture,

Ottawa, now has charge of all the Herd Books of

Canadian cattle except the Holstein-Friesian.
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Canadian.—This breed ori-inated in tlie Piovince
of Quebec, where tliev- ,.rt^ now reco-nized as a .hs-
tinct breed. They .re dr^c-M !-d from the cattle
brought to Caiiad.- by the e rly French settlers
They are small in --. vov l.ardy, and give lar-e
returns in butter for the feed consumed. 'Ihey a'i'e

darker in color (the favorite color being black with

( ANAhl AN.

an orange stripe on the backbone and a fawn-colored
muzzle) and smaller in size than the JerseN-. but have
many of the characteristics of this well-known breed.
Ihey have been recognized as a distinct breed since
1X86.
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Guernsey.-—This is a Channel Island breed, larger

in size than the Jersey. The li,L[htcr shades of color

—fawn and white—predominate. Their milk is rich

in fat, and of a golden color. As a breed, judging
by their numbers, they have not been piipular in

Canada. In the Island of Guernsey and in the

United States are to be found some excellent cows.

^W^^^^

% * n^
|rT^

^^^H^M^&as=KEkk^ ' Xt)^^^l^ fSF^f^Bt^^K/Ktltttf^

Pu'JjiiniSr .at M
tHr,-

ti^gf—***-

(•ri:RN'si;v

Holstcin-Friesian. The home of this breed is in

N(jrth Holland and the Province of l-'rieslaiid. It is

claimed that tlic breed has been kept pure for 2,000

years. 1 his is the largest of the dairy breeds, and
they have a verv stn mg, somewhat b< my frame. Their
chief characteristic is a Iar«>e flow of milk, havintr a

somewl-.at low, or under average, per cent, of fat.

though .some cows give milk considerably above the

average in fat. Strong efforts are being made by
breeders to overcome this weakness of an otherwise
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excellent brccfl for clairyin^r. Good cows arc pos-
sibly more common among Ilolstcins than among
animals of any other breed. G. \\. Clcmons, St
George, Ont., is Secretary of the Canaflian Associa-
tion and in charge of the herd books.

HOI.slH\-l KHSI AN.

Jerscy.-This is one of the- best breeds for j)urel>-
butter purposes. The home of the brcc.l is in the
Island of Jersey, on- of the Channel Islands. The
cows are rather .sm-ui m size, weighing from ;oo to
900 pounds, and do not, as a rule, give a large quantity
of milk, although .some individual cows are noted a«=
heavy milkers. The milk is rich in fat. usuallv test-
ing above 4.5 per cent., and the fat globules are large
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and firm, making it specially well adapted for cream-

ing by gravity process, and for making firm butter m

hot weather.

JF.RSFA'.

Short-Horn. -Grade Slv.rt-horn rDinham-^ cows are

possibly r.ior- common in the .Province of Ontario

than cows of any other breed. Man)- of these are

f-^rt:^*-^ ^ ';

'^-

V :tt ^^,.^£i^m,

DAIRY SnORT-HORN

OwneJ l.y A. W. Smith, M^"" L«^Sf. ^"^' Canada.

excellent milkers, but the beefing tendency pred.^m-

inates in most of the pure-bred stock ;
hence it is very
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difficult to procure a sire that will produce dairy

heifers. It is to be regretted that the dairy qualities

of this excellent breed have been neglected by most

breeders.

ESTABLISHING AND MAINTAINING A DAIRY
HERD.

If the dairyman can do so, he may use pure- bred

cows for his herd, although many grades are goorl

milkers. The average dairyman should secure the

best possible grade cows, ajid breed these tf) a pure-

bred sire of a milking breed and strain. It is best to

select the breed which he considers will mtrst nc;irl\-

fill his requirements, then jZ/VX* A» tliot breed, as much
time and effort are lost by changing from one breed

to another.

When .selecting a dair\' sire, get a good representcT-

tive of the breed, and one from a milking familw I le

should have good constitulifni, a masculine character

indicating prepotency and power to get heifer calves

which will pnne to be good milkers. His breeding,

as indicated by pedigree and performance of dam and
grand-dam, and the development and placing of the

rudimentary teats, are the best indications of this

latter quality.

As far as possible, the heifer calves from all the

best animals should be reared. These calves should

be given their dam's milk for the fi*-*: three or four

days, except in the case of very rich milk, when it

should be diluted for the young calf New, warm
milk in small quantities should be given to the calf

until it is three or four weeks jld, at which time it
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may be chan<jed to warm, sweet skim-milk. Add a

little ground ..ats or ^rround flax-seed to the milk as

soon as the calf can dij^cst this food. Some nice

clover hay, dry bran and oats, mixed in equal quanti-

ties by weight, and a few roots in winter should be

given to the calf at an early age. The calf should be

kept clean and dry, and should remain in the stable

during the hot, cold, or stormy weather of the first sum-

mer. She should be kept thrifty, but not fat. When

sixteen to twenty months eld. she may be bred. The

heifer should be' in good condition when freshening,

but the calf should nnt, as a rule, be raisetl f.ir dairy

purposes. She re(iuires gentle and patient handling

in order to deveh.p a kind disposition and dairy

qualities. The first lactation period should last for

at lea.st ten months, in <.rdcr to establish the milking

habit. Her second freshening should take place in

from twelve to fifteen months after the first. If at

the end of the second lactaiion period .she does xmA

attain to the standard of 6,000 pounds of milk, or

-^SQ pounds of butter, .she may be cnsidered as not

worthy a place in the herd. Wy weighing and testing

the milk from each cow in the herfl, at least once a

month, and weeding out the unprofitable cows, a

marked improvement in the dairy herds ..f Canada

would soon be noticed. Breed, I'dd, Weed-ihc

triple servants of the dairyman.

CARE AND MANAGEMENT OF THE DAIRY HERD.

Dairy animals must be treated kindly. No one can

hoi^ to succeed in the dairy business who neglects
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this point. The owner or attendant must have the
confidence of his animals, and rule them with love
not with the lash.

Sick cows, and cows undul}- e.xcitcd, should be
kept from the here. Cows sufterin-; from any con-
tagious disea^ie should be isolated until all danijer
of spreadin-,r the disease is pa>t. Their stalls a^nd

mangers should be disinfectetl with a carbolic acid
solution.

Cows shf)uld have access to salt and plenty of
|)ure water at all times, if possible. They should
never be allowed to drink dirty or stagnant water.
.Ashes or ground bone should be given to cows which
chew bones or sticks, as it indicates a desire for
mineral matter.

Fleavy milkers should be })laccd on rather low.
succulent diet before freshening. From one and a
half to two ptnmds of Kpsom salts should be given
in the form of a drench, just before or flircctly after
calving. The calf should be removed fn.m the dam
in about twenty-f.ur hours, unless the uddir be much
inflamed, in which c.ise the calf may be left with the
dam for a longer time. In no case should the calf
suck the dam for m(jre than three or four day.s.
Hathing the udder with warm water, or some form
of lim"ment, will assist in reducing the inflammation.
Cows sh(nild have shade in hot weather, or be

kept in a darkened stable during the day. A mi.v-
turc of fish oil (..ne-half gallon;, coal ()il (one-half
pint), and crude carbolic acid ^four tablespoonfuls),
mixed and applied to all parts of the cow except the



33 CANADIAN DAIRYING.

udder, once a week, will keep the flies from about

twenty-five cows. Lighter mixtu-es may be sprayed

on once a day for this purpose.

Cows should not be exposed to cold or stormy

weather, but on fine days during the winter they may
be turned into a sunny yard for two or three hours

with profit. They should also be out of doors as

much as possible during the fine weather f)f the

summer, in order to preserve their health. Suitable

shade ought to be provided in the pasture-field, or

the C'fws may be kept in a cool, well-ventilated

stable during very hot weather.

RECORDS OF MERIT.

In connectii»n with the nationalization of the records

of pure-bred stock in Canada, a .system of " record of

merit" has been established for dairy stock. This

work is under the charge of the Dominion Depart-

ment of Agriculture, Ottawa. By its provision

breeders of dairy stock may have their cows " offici-

ally tested " at nominal cost, and it is hoped that

men engaged in breeding dairy cattle will avail

themselves of this offer in order that prospective pur-

chasers may know what they are buying. This is a

very important line of work for dairymen, and is at

the foundation of profit in cows.







CHAI'TKR IV.

FEEDING DAIRY COWS.

Thk follouing principles sh„ul(l be observed in the
economic feedinjr „f dairy cows :

'. ^^^^
^^^^'fy^

especially of the cheap, bulky
foods. Make these us palatable as possible

2 Feed the concentrates (meals) according t(, the
m.lk-flow.

1 est the cows occasionally with an increase
of meal, and note whether or not then- respond

3. Study the capacity, likes and dislikes of each
cow.

4- Keep the manners clean.

The cheapest and most valuable bulky foods after
grass, for the dairyman are corn silage, clover havand mangolds. The cut clover hay^(;ight to tenpounds for each cow) and the pulped mangolds
(thirty to forty pounds per cow) should be mived
with the corn silage (thirty to forty pounds ,^r cow)

ofteT'tho' h
" ';"" ,'^'^" '^^^''"- •" -d- to

n. Tk ^"^ ^"^ "'^'^^ '^'^ ''^^^^ "^ass morepalatable and more easily digested. When hay is notavailable cut straw may be used. The cow. and theyoung stock may receive practically all thev wish ofthis cheap, bulky food. Corn fodder or cornstalks
•* 33
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may be used instead of c<.rn sila^je. but it is n..t m.

satisfactory a food for milk pr<Mluotion.

The meal may consist of wheat bran (four poimcls).

Urounii oats two to three pounds), and ground peas,

oil-cake, or Kduten-meal (..ne to two pounds) |)cr cow,

per day. About eijjht pounds of meal for each thirty

pounds (three gallons) of milk or for each pound of

milk-fat (butter) is an economical basis t(^ work

upon. The amount of meal should lie increased so

long as the cw resp«)nds. and so lon^ as there is no

danger of causing infUgestion. The careful feeder

will soon know the capacity of each cow for economic

production.

The bulky feed may be put in the manger anfi the

meal be placed on top, or the meal and bulky teed

may be fed separately.

Feeding twice a day while the cows are in tb.e

stable is sufficient. A light feed of long hay or a

few whole roots may be given al noon f.^r a change.

Study variety, and also economy consistent with a

good milk flow, in order to be successful in the

feeding of cows.

Green peas and oats mixed in the proportion ot

one bushel of peas to one and one-half bushels of

oats per acre, and sown at two or three intervals in

the spring, make excellent substitutes or supplements

for short pasture. Corn silage, preserved in a small

summer silo, is another good summer food, and more

economical than soiling crops. Lucerne clover makes

an excellent soiling or green crop for dairy cows.
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By cuttlnjT |t for hay bc-forc it l>cc.>mcs too WDody it

makes a ^.nA winter food, (ireen en,, sor-hum
millet and ..ther cn.ps may be grown f..r summer
i^^^V All these crops should Ik; fed in the stable and
not "over the fence" in a pastu-.fidd. If possible,
they shouM be run thn.u^h a cuttin--b.,x, thus
saving a waste .,f ab.nit twenty-five per cent as
c»>mpared with feeding them whole.

In the making of gor,d crn silago the two main
poMits are f. have an air-tight si/o, which may be
made of cemc.it or .vood. and to hav c ///.• con, crop
we/i matured before cutting „r shredding it into the
sil.». Select a variety cf c.rn which will give a large
crop of cars and stalks, and .,ne which will mature in
the locality bcf.,re frost. Provide about four tons of
•silage for each mature animal in the herd. Twcnt\-
cows will recjuirc eighty tons of silage, which should
grow on about five acres of land.

FOOD-COST OF MILK, BUTTER AND CHEESE
The average food-cost of milk in the f). A Colkw

Herd for three years r, 896. ,897 and .S98)was46
cents per ,00 pounds. The average cost for the fcxTd
o produce one pound of butter was lo^ cents, and
the cost for one pound of cheese was 4.85 cents

I'or si.v months aiay to October;, the average food
cost of one pound of butter was 8.88 cents, and forone pound of cheese, it was 3.96 cents. For the six
winter months (Xovember to April), the average food-
C..C of one pound of butter was 12.65 cents.'and for



f')^asji.a*-M»i«M

36 CANADIAN DAIRYING.

100 pounds of milk it was 58.3 cents. We found a

marked difference in individual cows with reference

to economy of production. Some cows produced

milk more 'economically than did other cows which

excelled in small cost for the food to produce a pound

of butter.

(For composition of foods and dairy rations sec

tables in Appendix).

HIGH, MEDIUM AND LOW MEAL RATION FOR
COWS.

An experiment conducted at the O. A. College

during the months of January, February and March

1905, in comparing 12, 8 and 4 pounds meal daily fed

to cows, in addition to roughage, gave the following

results :

Poun li Meal
Daily per Cow.

Average Daily Average % Fat
Yield of W ilk in Milk,

per C<^-..'.

Food Cost hf

12

8

4

26.2

25.7
231

3-46

346
3-56

100 pounds of

Milk.

I po. -"

Hultcr.

68. 1 c.

51.4c.

45-4C.

1 7.0c.

J 3.0c.

1 1.00.

The small amount of meal gave slightly more

economical returns, but considering the maintaining

of the milk flow and general good condition of cows

we should recommend giving to each cow about eight

pounds of meal daily in winter, together with what

roughage she will eat. as likely to give the best all

round results.
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CHAPTER V.

THE Sl-CRETION OF MHJC-MILKING COWS.

^
The cow secretes milk in the mammal glands known

as the udder, but incorrectly spoken of as " the bag."
This udder consists of two glands running lengthwise
ofthe body, which are separated by a fibrous parti-
tion dividing the udder into right and left Each
gland has two, sometimes three, outlets called teats.
The udder is not divided into quarters, though each
section is more or less independent of the section on
the same side. This fact explains why a cow, having
lost one teat, will give nearly as much milk from
three as from four teats. The loss of two teats on
the same side reduces her value nearly one half, and
such a cow is not profitable. Sometimes a cow will
have only two teats and about half the ordinary sized
udder, showing a reversion to what was probably the
original type of a cow's udder, viz., similar to f^at of
the sheep.

The outer covering of the udder is the skin of
the animal, and it is joined to the muscles of the
abdomen by strong ligaments. This fact explains the
' holding up " of milk, which is a bad habit con-
tracted by some cows. Giving the cow something to
eat while milking will often overcome this trouble.
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The glands consist of tissue, fat, nerves, arteries,

and veins. The secretion takes place in the lobules,

which are made up of from three to eight vesicles

grouped together. These vesicles are lined with cells

having a common outlet. These outlets, or tiny

ducts connect with other ducts, and finally empty

into the sinus or milk-cistern placed in the upper

part of each teat. From the milk-cistern the milk

passes through a teat-canal to the opening at the

bottom of the teat. This opening is closed with a

muscle When cows leak their milk it is due to the

muscle being too weak. When cows are hard to milk

this muscle is too tense, or there may be obstructions

;r the teat-canal. There is no remedy for the latter.

A sharp three-edged knife may be used to release the

tension of the muscle in bad cases.

The glands are not equally active at all periods of

life with the cow. The call upon the dam to provide

nourishment for her offspring is the first stimulant to

milk secretion. Withdrawing the milk by the calf, or

by the skilful hand, is the second cause of stimulation.

The secretion of milk is usually most active during

the third, fourth, fifth and sixth lactation periods, but

may continue active up to the tenth or twelfth.

Various explanations have been giv en of the secre-

tion of milk, none of which is satisfactory. The

metamorphic theory assumes that milk is formed by

the decomposition of the cells of the gland. An

objection to this theory is that with cows giving a

large quantity of milk the glands would have to be

budt up several times during the day, which is im-

possible.
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The transudation theory assumes mat milk is

filtered from the blood. The objections are that

neither casein nor milk sugar, which are constituents

of milk, are found in the blood ; hence must be a

result of cell activity. The fat in the milk is also in

much greater proportions than found in the blood
;

while the ash constituents of milk and blood have

their proportions of soda and potash reversed. If the

udder were simply a filter, we should e.xpect milk and
blood to be similar in composition.

The secretion of milk is also ascribed to ferments

acting rpon the blood in the cow's udder, but this

does nof seem feasible.

A combination of the metamorphic, or change, and
the transudation, or filter, theories, possibly offers the

best explanation. The fat, casein, sugar, and some
of the ash constituents of milk are probably the result

of cell activity, while the water, albumen, and some
other parts are probably filtered from the blood by
the glands.

Milk may be drawn from the udder through the
teats after the death of the cow.

^trippings (last drawn milk) are richer in fat than
the first or middle portions of the milking, because
the fat globules are retarded in their flow from the
vesicles by the walls of the ducts through which the
milk flows on its way to the milk-cistern.

Cows' udders may be classified as " well-balanced,"
"deficient in front," " poor behind," " deficient in one-
quarter," "beetle-shaped," "pendulous," "fleshy"
" small," " large," and " elastic"

I
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1^

Very few udders arc " well-balanced," i.e., equall)'

developed in the fore and hind quarters. Usually the

forequarters are deficient This is said to be due to

the fact that the blood enters the hindquarters of the

udder, and consequently they are better nourished.

An ideal udder is one which comes well forward

and well up behind ; which has teats of good, even

size, and squarely placed ; and which is covered with

elastic, mellow skin and fine hair. A fleshy, pendant
udder is usually deceptive.

Cows may be milked once, twice, or three times in

twrnty-four hours. When the daily yield of milk is

ten pounds (one gallon) or under, milking once a day
is sufficient. If the daily yield is sixty pounds (six

gallons) or over, cows should be milked three times a

day. Cows giving forty pounds (four gallons) or over

should be milked an equal number of hours apart.

The persons who do the milking should observe

:

kindness, cleanliness, promptness, system, milking

quickly, and milking out clean. Kindness is very

important, as it tends to secure a larger and richer

flow of milk. This is due to the fact that milk is

largely made at the time of milking, and the quantity

and quality of the flow depend to quite a large extent

upon the attitude of the cow towards the person doing

the milking.

The cow's udder and flank should be wiped with

a damp cloth before commencing to milk. The
milker should wear clean clothing, preferably a clean

white suit. The hands also should be washed before

commencing to milk. Cows should be milked with

dry hands into a clean pail.
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The air of the stable .shot,!,! l,c pure at the time of
milksnjr, else the stream of milk will carrv impuritiesmo the pa.I and we shall then have a'mechanical
mixture .^f clean m.lk and impure air. which is acommon cause of " tainted " milk

e.l^l ""!!""? '"' ""^ !^""il>J^t<^'I tintil the milk fromea h cow has been weighed dailv. or at stated intevals and samples taken for testing the fat co. enA .Ikmg machines have not bea. altogetl
"

si'cessful up to the present, but they are 'being pe -

fected. and we may soon expect to find, a satisf^ctorvmachine for milking cows placed upon th^ nnrkeTAmong those which have bee.i n,ore or le s ^cces
'

fu are Laval's Lactator. the ^lurchlan 1 t^etS
is an American milS:g^^l!fS^;^r^^



CHAPTER VI.

COMPOSITION AND PHYSICAL PROPERTIES

OF MILK.

COXVS milk is chiefly used for household and com-

.nercial purposes in Canada. The flow of mdk from

he antaals is notsufneicnt .,. induce the Canad.an

former to make use of it. The cow has responded

o man's efforts for large milk pr,.duc.ion better than

any other animal. 1. hasa specific grav.ty (we.ghtas

clparedwith water) ranging from ..038 to ..036 and

a'ages about ,.032, ...... it is about th.rty-two thous-

^iHth, heavier than water. This mcrease m we.ght

ts due toTe heavier "solids not fat," and not to

the fat, which is lighter than water.

Colostrum milk, or the milk wh.ch .s first g,v^ by

the cow after freshening, is a sticky, yellow, vcet

^n-rcontaining a high percentage o albumen .v .ch

takes the place of casein m normal milk. It has a

Wh oercentage of solids, but the percentage of fat

vlts'consWefably with different cows With some

eows the fat content o' colostrum milk is high and

Th others I0.V It may vary from two to eignt per

::lt Co os^ " changes to normal milk in from fivx

"twelve days after freshening. The addition of su1-

nhaTe acid to colostrum will cause a purple precipi-

ttXtc Babcock test-bottle. It should not be

43
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used for other purposes than fecchnK caKvs before-
the ninth rn.Ik.ng. and in some cases it mav require
h>nK'er to beco.ne fit for table use. With Jersey or
Guernsey cows, the colostrun, mav be too rich for theyoung calf, in which case it should be diluted with
poorer m.Ik. or with water. Man>- young calves are
lost by feedmg the.n this very rich milk. The youn-^
calf requires the colostrum, but it should be fed caret

Milk is sometimes .said to consist of fat and milk
serum, but a more complete anal)sis shows it t.. Inmade up of :

Water
and

Dry matter /"Fat

Total so'iirl* l<!li-i c f^-''**''".
Albiirten,ical solids. I.Solids not fat. - .Suj^ar and .Ash, or

'.Mineral matter,

folbwr''^"^^^^
composition of milk is about as

Water
Fat ;;;;;; 875
Casein

^'^l
Albumen

"

'

^"5

Sugar °-7

Ash ...

.

50
0.7

"T^^^' ."^
When first drawn, milk is either amphoteric (both^kahne and acid) or alkaline in character, but soon

gas from the air. and to the lactic acid produced inthe milk Use f When te- fpr! „ ,tK • ,•

milk n^M.n u
'^'^ ^" acidnneter freshm Ik usually shows over one-tenth of one per centacd. due m part to the acid character of the casein
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rOWM IN MILK.

The fat ami a poiii' n ..f the casein are held

ill suspension, am.

(liss.lved in th- '• r '

of tiny globules, n 1> v

Jersey cows givt i.i>i!.

globules, while A.v

with small fat gl> f

decrease-; with a

number increases,

rounded with a me

mainder of the solids are

The fat is in the form

y in size. Guern.->ey and

ontaining large-sized fat

,1 and Molsteins give miik

•s.
- •

I, : the fat u't>bules

,,; ,, , .: ow of milk, and the

Whtnt these globules are sur-

roundeu w.n a u. bran . -t has been the subject

of considerable controversy, but the question has

little practical sig.nficance. The chief mdk fats are

olein (soft), palmilin and stearin (hard), and butyrm

(volatile).

SOURCES OF CONSTITUENTS.

The sources of the different milk constituents arc

probably somewhat as follows :

^ , • , /

The water is derived from the food anddrmkof

the cow by transudation from the blood, hence the

importance of clean food and pure water for the cow.

The f^it comes from the albuminous portions of the

food, and also in all probability, to some extent at

least, from the carbohydrates and fat of the food

The casein, albumen, and sugar of the milk are

probably derived from the nitrogenous parts of the

food, through a special cell activity.

The ash or mineral matter comes partly from the

mineral matter in the food by transudation, and

partly as a result of cell activity in the gland.
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VARIATION OF MILK CONSTITUENTS.

45

The fat is the /ariabit , ,.„, ,„ ,,,„^ ^
ma, varv from two to trn per cent, with inHivirh.al
covvs Herd milk will selHo.n vary .r.orc than one-
half of one ,h.t cent, from dav to dav. Ihe chief
causes of variation in the :)ercentaires of fat in cows'
milk are

; the individualitv'. breed, frequency of milk
mg, nr-ht's or mornin-s milk, period ofhKti,io„
care and comfr.rt of the cow. and to a very slight
extent, possibly, the feed of the crv.
The more frequently cows are milked t!ic higher

will be the percentage of fat in tlu ir milk. As the
period of lactation adv.nces. the nnlk u^uilly l,c
comes ncher in fat and total solids. The better care
the cows receive, and the more comfortable they are
made, the more favorable are the conditions for
secretmg rich milk. Whether cows are "stripped-
or not will also make a difference in the fat content
of m.lk. Manipulation of the udder will als. increase
the percenta-e of fat in the milk.

Feed, however, has very little, \{ any. influence „nthe percentage of fat in milk. Feed influences the
quantity, but not the quality, except in rare casrs
I he cow go^ ems the richness of the milk, he.ice rich
•n.lk must begot by breedin,^ and .selectin, the rows
rather than by depending, upon ^^^.\ for tin. purpose'The sohds not fat are fairly const.uit in all samplesof m.lk, tendn.g to increase slightly wul, but n-.f nthe same proportion as, an .ncrea.se in the porcent^^c
oi iat, ^ »-»i'..-^t.

Casei n is similar to albumen in chemical

IJ

c mposi-
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1 \

tion, but coagulates by the addition of an acid or with

rennet, while albumen coagulates with heat.

Sugar gives to milk its sweet taste. The sour-

ing of milk is due to a change of milk sugar mt<.

lactic acid, through the action of lactic acid bacteria

'small plants).

Thp -sh constituents of milk bear a very close rela-

tion to the casein, hence anything which causes a

change of the ash, especially the lime compounds,

affects the casein. The pastcurizatic^n of milk destroys

its usefulness for cheesemaking by changing its

mireral matter, and rennet will not act properly on

the casein unless the milk be treated with a soluble

lime-salt, such as calcium chloride.

The yellow color of milk is due to special coloring

matter known as lactochrome, which is associated

with the milk fat. The character and breed of the

cow as well as the food fed to the cow, affect the color

of milk. Tests based on the color of milk are not

'^

The opacity of milk is due to the fat globules and

to the casein. Fat in the form of small globules will

retard more light than will the large ones. This feet,

together with the fact that the casein is not all in

solution, renders optical milk tests of very little use.

The odor of milk is due to a volatile oil, which is

more pronounced in some samples than in others.

Gases, composed of air, carbonic acid, ammonia,

oxygen, and nitrogen are found in milk, especial y

soon after milking, hence samples for testing should

not be taken xvithin an hour after milking, or the

results will be too low.
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The boiling point of rnilk is slightly higher than
that of water, and it freezes at a slightly lower tem-
perature. Boiling imparts a cooked flavor to milk.
When frozen the richer portions arc usual !>• in the
unfrozen part. This is not .so if a thick cream forms
on the milk before freezing takes place.

Milk is at its ma.ximum density at a fraction of a
degree above freezing point. The e.xpansion and
contraction of milk does not occur at the same rate
at all temperatures. When heated, milk becomes less

viscous, will flow faster, and the cream will separate
more readily.

Its power to absorb heat is less than that of water.
Electric currents, so far as known, have little effect on
milk. The souring of milk during thunder-storms
is not due to the excess of electricit}-, but to the fact
that atmospheric conditions are favorable at this time
for the growth of the lactic acid germs which cause
souring.

^

"^t



CHAPTER VII.

TESTING MILK.

MILK varies considerably in its physical and chemi-

cal composition, hence the need for testmg jt. M.Ik

should be examined frst with reference to its color

smell, and taste-test with the eye, the nose, and the

toncrue If the color be abnormal, the smel objec-

tionable, or the taste sour or otherwise unpleasant,

such milk should not be used in the dairy.

Among the common testing instruments which

have been, or are. in use in the dairy, are

:

1 The Thermometer, which is an instrument for

testing temperatures. A reliable thermometer pre-

ferably made of glass, should be found in every dairy.

2 The Lactometer is used for testing the specific

.ravity of milk. This should have a thermometer in

connection. What is known as Quevennes is the

one most commonly used. It gives the difference

between the specific gravity of milk and water in

thousandths. The milk should be at a temperature

of about 60 degrees. Between 50 and 60 degrees,

one-tenlofadegree should be subtracted from the

"ctometer reading for each degree m temperature

Wow 60 degrees; ..^-.when lactometer reading 1.
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30 at 56 degrees, the correct reading would be 29.6 at

60 degrees.

Between 60 and 70 degrees, one-tenth should be
added for every degree above 60 degrees ; e. g., when
lactometer reading is 30 at 66 degrees, the correct

reading would be 30.6 at 60 degrees. The reading

should be taken as soon

as possible after placing

the lactometer in the

milk. It is not necessary

to read closer than one-

half a degree, or half wa\

between two lines of the

scale.

3. The Creamometer,

Lactoscope, Lactobut}-

rometer, Lactocrite, and

rif)skop,may be regarded

as obsolete tests, along

with several others which

preceded the Habcock

test, for fat. .A popular

milk test must be ac-

curate, cheap, durable,

rapid, safe, and simple. The Gerber

in Kuropeand the Babcock in America
combine most of these qualities. The
Gerber is used to a very limited extent scoi-e! kttf

in Canada ; hence we shall speak in

detail only of the Babcock. Both tests depend upt.n

chemicals to dissolve the caseous matter surround-
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nosKOP.

ing the fat globules,

and use centrifugal

force to cause a fur-

ther and more com-

plete separation of

the fat. In the Ger-

ber test two chemi-

cals (sulphuric acid

,ind annl alcohol;

are used. In the

liabcock test sul-

phuric acid only is

used, but hot water

is added to the sample, after Mibjecting it to cen-

trifugal force, in order to float the fat into the

graduated neck of the bottle.

THE BABCOCK-TEST FOR MILK FAT.

This test, which has boon of great service to the

dairy industry of Canada, was discovered by Dr.

S. M. Babcock, chief

chemist of the Wis-

consin K.xperiment

Station, in the

United States of

America, and was

first given to the

public in July, 1890.

The materials re-

quired for making a

test are, a properly babcock tester.



THE BAliCOCK-TEST FOR MILK-FAT. 5 I

graduated bottle, a ,7.6 c.c. (cubic centimetres)
pipette, a 17.5 c.c. acid measure, commercial .sul-
phuric acid, a ccntrifu-al machine, and hot uater
The bottles should be made of heavx- glass and

should hold about 40 c.c. The neck of ihe bottle is
graduated into ten large spaces, each of which repre-
sents one per cent, l-lach large space is divided into
hve smaller ones, representing t\v..-tenths of one per
cent. each. The volume of the graduated space should
be 1 c.c. The bottles should be numbered, preferable
by etching on the glass, and it is advisable to hav'e
the bottles numbercrl consecutiveI\-.
The pipette shoulrl have a rather wide opening at

the lower end for rapid delivery, and should be small
enough in the lower part to rhop readily into the neck
of the bpttle and allow room for the air tr» escape as
the m.lk flows in. The ^J.<. c.c. mark, for ease in fill-
mj^ should be four r,r five inches from the upper end

Ihe acid measure should have a good-sized base
a lip on one side for pouring, and a plain mark on'
the side showing the proper cpiantitv to use vi/

,
17-5 c.c.

The sulphuric acid should have a specific gravity
of 1.82 to ,.S3. This should be kept in a tightly
stoppered bottle, and in a safe place. Great care
-hoMld be taken in handling this acid, as it is very
corrosive. If spilled on the hands or face, it should
be washed off at once with plenty of water Am-
monia will restore the color on clothing which is not
burned with the acid.

The centrifugal machine should be from twelve to
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twenty inches in diameter, and should revolve at the

rate of ei<;ht hundred to twelve hundred revolutions

per minute. A smooth running cog--ear is prefer-

able to any belt or friction gearing. For factory use

a steam turbine machine is best. No really good

hand Babcock machine has yet been put upon the

market in Canada.

The hot water for filling the bottles should be at a

temperature of 140 to ir>o degrees, the latter tem-

ixrrature when working in a cool ro..m with a hand

machine.
MAKING THE TEST.

The sample to l)e tested must be thoroughly

mixed bv pouring from one vessel to another four or

five times. .0 as to have the cream well distributed

through the milk. If the sample be taken from a

cow all the milk she gives should be put into a pad.

and the sample taken fn.m that. It is useless^o take

the first milk, the middle milk, or the last milk.

After mixing, measure the sample b>' placmg the

large end of the pipette in the mouth and drawing

the milk above the mark. Then place the bal of

the right forefinger over the top of the milk, before

it drops below the mark, and tip the finger slightly so

as to allow the milk to run out slowly. When it

reaches the mark cover the end of the pipette with

the finger and place the lower end of it in the bottle.

Then remove the finger and allow the milk to run m

slowly, so as to permi' the air to escape. If the

pipette be large the bottle should be placed m a

slanting position, with only the end of the pipette in

the mouth of the bottle.
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Blow the milk which remains on the inside of
the pipette into the b,ttle. Next, measure the acid,
and pour it carefully inf. the sample, holding the
bottle in a slantin- position, that the acid may run
along the side of the bottle and under the milk—not
through it. Mix the acid and the milk by a rotary
motion, being careful not to get any curdy matter in
the neck of the bottle. When the curd is all dissolved
and the contents are a dark brown color, caused by
the burning of the milk sugar and other compounds
of the milk, the sample or samples mav Ik.- placed in
the pockets of the machine. It is very imp.»rtant to
have an even nun^her of buttles in the machine, and
to have them properly balanced. Whirl the samples
at full speed for abt.ut five minutes, then add the hot
water with a pipette, or from a small can having an
outlet at the Uittom to which is attached a small
hose, closed at the lower end with a pinch-cock. A
.small piece of gl-iss-tubing. drawn to a point and
mserted in the rubber, is convenient for filling. Fill
the botttles to the eight or ten per cent. maH<. He
careful not to run the fat over the top r>f the bottle,
and have sumcient w.iter to float the fat into the'
scale when it is read.

When trouble.! with cloud>- readings it is advisable
to add the water at two different times, instead of all
at once. After adding the water, whirl the samples
again for two minutes, when the readings may be
made. If testing many samples, especially in a
cold room, it is advisable to remove them from the
machine to a dish uf hot water at a teuiperature of
about 140 degrees.
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Read from the " hij'hcst to the lowest h'mits of the

fat." Hold the bottle in a perpendicular position,

and have the fat on a level with the eye. Calipers

are useful for accurate readings.

Empty the bottles as soon as possible after reading,

and before the fat becomes cold. Rinse them twice

with hot water, when the)- are ready for use again.

If the bottles become greasy, rinse with a hot solution

of soda.

For testing skim-milk, buttermilk, or whey, it is

customary t(} use what is known as a " double-neck "

bottle having a fine graduation. Use more than the

usual am<»unt of acid with cold skim- milk, and

slightly less for buttermilk anfl whe)', especially the

latter. The first space on these bottles is read as

one-tenth of one per cent., and each succeeding space

as .05 per cent. Hence, if a sample of ,kin»-niilk

contains sufficient fat to cover one-half a space, it

should be read as .05, and if covering two spaces, as

. 1 5 of one per cent. fat.

For testing cream, use an 18 c.c. pipette, and a

s|)ecial cream bottle graduated to read from 30 to 50

per cent. fat. If no cream bottle is available, measure

18 c.c. of cream, and add two pipettes of water, mix
thoroughly, then measure 18 c.c. of the diluted cream

into an ordinary bottle ; use less acid, and proceed as

with whole milk. Multiply the reading by three to

obtain the percentage of fat. If a 6.04 c.c. pipette

is convenient, add one measure of cream and two of

water to an ordinary Babcock bottle, and proceefl as

before. ?tlore accurate results are obtained by

m
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weighing the cream on scales, but this Is haalK-
necessary i„ ordinary work on the farm or at the
creamer\'.

^

To test cheese, it is necessary to wel^rh frotn fcnir to
S.X grams o the sample and place carefully in aBabcock bottle, preferably a .ream bottle. Thni add
12 to 15 c.c. of hot water, and shake thoroughly until
the cheese ,s nearly all dissolved. Then add thesulphunc acid, and proceed as in testing milk If sixgrams be taken, the ,>ercentage of fai is got by mul-
t.plying the reading by three. If four or five grams
are taken the [percentage of fat eijuals K..'...i„g,u.

e.g.. four grams of cheese give a readinjj of 8 8"""'Th;"
IH-r cent, fat = ""^Lh = 39.6.

'

SPEQAL POINTS.
Accuracy is necessary in all parts of the work, else

It IS without value.

Jiurnt readings are usually caused by too strong
ac.d, by allowing the acid to fall through the milk, by
allown,g the sample to stand too long after adding
the ac.d, or by having the milk or acid at too high atemperature-6o to ;o d .-grees is favorable

Curcly matter in the fat is usually caused by the
ac.d bang too weak, the milk or acid too cold r.r
through unproper mixing of the milk and acid
Churned .samples should be heated to about 110

dc-grees F. then be mixed and sampled quickly while
the liquid fat IS mixed with the serum.

Partly frozen milk should not be sampled, if it canbe avoided, until the fro.cn part is melted and mixed
with the liquid.
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Sour milk which has thickened may be rcnderctl

liquid by adding an alkah'. such as concentrated lye,

in small quantities, and mixinj,' them until the curd

is dissolved.

THEORY OF THE BABCOCK TEST.

A 17.6 c.c. pipette delivers about 17.5 c.c. of milk

into a Habcock bottle. This quantity of milk will

weigh about 18 grams (17.5 x 1.032 the av. sp. gr. of

milk). The volume of the graduated neck of the

bottle is 2 c.c. The average specific gravity of milk

fat is about .9, therefore 2 c.c. fat will weigh 1.8 grams

(2 x.9= 1.8). A sample of milk which contains suffi-

cient fat to fill the graduated neck of the bottle fr«>m

o to 10 is read as 10 per cent, fat, because 1.8, the

weight of the fat, is 10 per cent, of 18, the weight of

milk u.sed in making the test. If the volume of fat

fills five spaces on the neck of the bottle, it is read as

five per cent., Ix'cause its weight is about .9 of a gram,

which is 5 per cent, of f8 (5/100 of 18 = .9), and S(.for

all the readings. The Babcock test is based on aver-

age weights of milk and fat. The milk and fat are

not weighed, but measured, because it is >f/o>v con-

venienf to measure than to weigh. Any errors arising

from a difference in the sjx,'cific gravity of milk are so

slight as not to materially affect the test, if care be

taken to do the work properly.

WATERING AND SKIMMING MILK.

By the use of the lactometer and the Babcock
tester, a skilful person can detect samples which have
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been aclnltcrated by uater.n^; ur skinunln^; Th-
followmt; are Kt-ru-ral rult-s .-

A low lactu„u-ter reading ru.uln .8 combinol
u.th a low percentage of fat (under 3 ) indicates
watering of milk. '" '»'i«-cuch

A high lact. meter reading (ab.e 36) ounbine,!
w.th a I..,, percentage of fat indicates s|<i,„„,i„,, ,.f

A normal lactonicter n-.uJing ,0 to 32 o.nbine.l
NV. h a very -nv .kt cont. of fat .under .> indicates
lK)th skimming and ua ering.

CALCULATING SOUC« NOT PAT FROM I.ACTOMBT£R AND FAT READINGS.
A simple formula, rocommend.-d by Jiah. . ! is a.follows: iothe lactometer r.adi„,a^,odc,..c:sa.h.

S<,metimes thr following is recommended '/
I R+ .2 fat = %S.X.F. * '^

f.7'''V;f ' "r'":'^

"'" "'"^ •'" '"•'''•'• "'^ "''the solids
fat and the sohds not fat The normal ,K-rcentage ofwater in a sample of nulk may Ix.- got by subtracting
tJie percentage of total solids from 100.

USES OF THE BABCOCK TESTER.

herd
^° ''^*^''""'"'' "^^ '^'•'^*'^*-^ ^^'"^ ^f cows in the

2 To determine the relative value of milks for
butter and cheese making.
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3. To detect losses of fat in the manufacture of

butter and cheese.

4. In conjunction with the lactometer, to detect

adulteration of milk hy skinuiiing or waterinj:^. And

also, by the use of a fornuila, it enables the operator

to calculate approximately the percentage of solids

in milk.

THE HART CASEIN TEST.

Two c.c. of chloroform are placed in each bottle,

then a<ld -'o c.c. of a .1^'' solution of acetic acid at

70" !•'. I'ive c.c. of miik at 65" to -j-^' V. are next

added, the tlnnub is jjlaced over the mouth of the

bottle, the whole is inverted and then shaken for 15

to JO seconds. This enables the chloroforni to dis-

solve the fat. The bottles are then i)laced in a 15-

inch diameter centrifuj^e and whirled for 7Vj to <S

minutes at a s])eed of 2.<k)o revolutions i)er minute,

lu order to insure uniform and correct speed, a

metronome is furnished with the machine, .\fter

w•hi^linJ^^ the bottles are removed and ])laced in a

rack supportin;;^ them in an upri»,dit jKisition. where

they are allowed to stand for 10 minutes. The

casein is in the form of a pellet, which is easily read

on the jrraduated scale of the bottle to one-tenth of

one i)er cent. After readintj. the bottles are emptied

and wi'.shed. when thev are ready for use af^ain.

The casein test is of special value in <letermininj;

the relative values of milks for cheese-makin,s>- when

used m conjunction with the I'abcock test for fat.

Everv cheese factory ouqht to have both these tests,

and cheese-makers ouirlit to be familiar with their

use .'Mid application to factory work.







CHAPTER Viri.

CARING FOR MILK ON THE FARM.

The cous should be healthy and clean. Colostrum
(Hoistings) should not be sent to the factory The
stable and pasture should be clean, drv, and free from
bad odors and bad-smelling ueeds. The food shoul.i
Ixr clean, pure, sueet, and wholesome. Cows irjv-n.r
in.lk should not Ik.- allowed to eat brewers' grains"
<hst,llery slops, turnips or tops, rape, m.n.ldy meal'
sp...led hay or spoiled silage, cleanings from the
horse-stable, or anything uhich would teiid to taint
the milk.

Kither rock or common salt should be accessible to
the cows at all times. I'Icnty of pure water ought
to be within easv reach of milking cows. Foul stL-
iiant, or very eld water are injurious.

'

Cows should be milked with clean, drv hands after
wiping the teats and udder with a damp cloth The
nnlk should be strained at once after milking throu-h
H fi.ie wire strainer, and al.so through two or rh^ee
thicknesses of cheese cotton. The strainer needs
special care in keeping it clean. The pails and can
nuist a so be clean. The milk sh.ould k- removed from
the stable or milking yard as soon as possible aft.r
milking. It should be- cooled at once to a tem,,c-rature
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of 60 degrees, certainly below 70 degrees, by setting

the cans in tanks of cold water, and by stirring the

milk in order to facilitate cooling rapidly. Where a

supply of cold water, under pressure, is available, one

of the many forms of coolers will do the work more

quickly, but it is very necessary that the air be pure

where this form of cooling is adopted. After the milk

is cooled to 60 degrees— and where Saturday night's

and Sunday morning's milk is to be kept over until

Monday morning, the rooiing .should be .so low as 50

degrees in the hot weather -the cans may be covered

with the lid or with a piece of damp, clean cotton. By-

leaving one end of the cotton in the water, evapora-

tion will tend to keep the milk much cooler. Night's

and morning's milk should be kept separate as long

as possible.

If the milk Ix: placed on a milkstanu for some time

before it starts to the factor)-, the stand should be

covered and boarded in on the sides, and the whole

neatly painted a white color. Milk should be pro-

tected from the rays of the sun, from dust, and from

rain-water.

If possible, the cans should be covered with a can-

vas cover while on the way to the factory, especially

in hot, dust> weather. It is needless to say that the

waggon, the man, the horses, and the harness should

be clean, and a credit to the great Dairy Industry of

Canada.

Where practicable, the cans which are not used for

returning skim-milk should be washed and steamed

at the creamery t)r cheesery as soon as pcjssible after
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CHAl'TKR IX.

THE FARM DAIRY.

Tmk tcnfliMiry in M»mr rlistrirts is to manufacture

flairy |)roducts on the farm rather than send the milk

or cream to a factory. This plan may bt^ adopted

where there is plenty of help on the farm, when not

convenient to a chccsery or « reamer\-, when there is

.1 sufficient nun>lx>r of cows to make it profitable,

where a ^m»o<1 «lairy. properly ecpiipped, is jmivided,

where someone «»n the farm kn(tws how to make first-

class butter or cheese, and where a jjood market is

available. To make onlinary or inferior <lairy goods

«)n the farm is a waste of time, money, and valuable

fcMMJ material. iM.rtunes are lost every year in

Canada throu^di the making of poor dairy butter.

In order to make the work pleasant and profitable,

a suitable dairy should be provide<l, and it shouUl be

well e(iuii)|)ed with modern utensils. The location

.should l)e convenient to house and barn, with an

abundant supply of good water. The work-room

.should contain JOO to 300 .s(|uare feet, and have a

ceiling 10 to 12 feet high. A refrigerator and ice-

house, the latter of about 50 to 75 tons ca|)acity.

.should be convenient to or coimccted with the dairy

proper, and preferably situated on the north side of
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remove all waste water to a convenient distanceThe matenal for the dairy ,nay be cement, brick
stone, or .vood. The walls should be made so [hatthe msKJe temperature can be o.ntrolled. This {.
best done by havin,. hollow spaces \n the wallsHollow cement blocks, hollow bricks, or still airspaces .ot by the use- of lundx-r and b.,ildi„, paperarcall,..od for this purpose. The floor mL Lemade of cement, or pine woo,l. and should ;io, e

»t^.nt ,„„. i,H|, i„ six rcct tn H s„„cr for case i„

^lo ted ma.chd l,„nbcr , .4 ,„,|,cs .hick, havi„„ ,',

J.>".ts put „,.c,|,er with vvhi... U-h,!. The ^f
'

P U ap, ,c,l „.„h a brush .,„„ „,.„ rubh<.,l i„l ,i
a. eas. ! " ' "= ''"'"''' '" '•"H'!'-' >" «he n„ora a ,„c.a,,.ar. -servo it an,, „.,.. lUas,
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The utensils for i farm dairy, incliidintj •'» cream
separator but no power, will cost afxiut $Joo. If

cheese is made, a steam boiler is very convenient. It

is useful for makinj,' hot water, so essential in a dairy.

It may also be w^c>\ for heating the d.*iry in winter.

Dairy utensils should be first rinsed in cold water,
then Vjc washed with a brush mi hot w nfor, then be
steamed or sca'dcd, and tinwai •, cloth etc, may be
put out in the sun. Wo«Klcn ware shnui! not lie put
in the sun, as it cr.uks or warps them.

The chief aflvjuita^ies of private dair< infjare ; I hat
it saves the direct cost of niainifarture in a crcamcr\
or cheesery

; a l)etUT articit is p-.^sihle, as the maker
has everything; under hi-^ or her control, the maker
comes into direct contact with thec«»nsumer. which is

not p .ssible in factory work; it furnishes useful,

pleasant, and profitable employment for the boys and
j;irls on the farm ; and there i<; more profit in this

method if circumstancf^s are favorable and the dairv
IS well ma aj;cd

The disadvanta<,'es are: The lack ..f suitable labor on
many farnis; a lack of pr<»per dairy and utensils, which
coinijcls the farmer's wife to make butter in the kitchen
or down cellar, with the crudest utensils aiirl under the
most discouraging circumstances

; and the difficulty

of getting a proper market, as many private dairymen
have to sell their goods at < ountrv st04es or nearby
town.s, where no discrimination is made in price in

favor of good quality. The trading (.f dairy goods
for dry goods and grororics is one f)f the grcuest hin-

drances to the development of dairying in Canacla, n ;
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THE FARM DAIRY, 65

it places little or no premium upon brains and skill'
which are necessary factors in the making of a fine
quality of dairy goods.

The yield of butter per 100 lbs. of milk and the
price per pound of butter are usually greater at a
creamery than in the average farm dairy. Either of
these increases will usually pay the cost of manufac-
turing, and the farmer's wife is saved the labor and
worry of making butter on the farm.



CHAPTER X.

CREAMING MILK AT THE FARM.

U ;

IMn

TllK cream, which contains a large portion of the

fat of milk, is lighter, or is of less specific gravity, than

the serum or skim-milk, hence it tends to separate

from the heavier part. This separation, however, does
not take place unless force be applied. The two forces

made use of in creaming are gravity and centrifugal

the former in the case of milk set in pans or cans for

the cream to rise
; the latter in the caseof centrifufrcs

or cream separators. Both forces are na^^ral and
have been in existence throughout all time, out only
the force of gravity was made use of for creaming milk

up to about 1876. The force of gravity is obtained

free of cost, hence the reason for its having l^een used

so long before centrifugal force, and also a reason for its

continued use by many. Gravity acts in a downward
direction upon the heavier skim-milk, while centrifu-

gal force causes the skim-milk to trave' in an outward
direction in the bowl of the centrifuge. We have also

centripetal force, causing the cream to seek the centre

of the centrifuge or separator-bowl. The skim-milk
travels in the same direction as the centrifugal and
gravity forces are acting, while the cream travels in an
opposite direction
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In addition to the forces uhich cause crcarr.ing ofnnlk, other factors .nflucnce the completercss of the

.separat,o„. Ch.ef of these are. the viscosity of them.Ik, currents ,n gravity methods, the len.nh of time
c urn.g vvh,ch the milk is subject to creating forTethe s„c o tne fat globules in the milk, the temperatureof he m.lk dunng the separation, the volume of them. Ik subjected to the action of the creaming forcesand the special construction o'f the pan. can o;machme m which the creaming takes place
^Bnefly. these factors influence creaming as follows •

The more v.scous or sticky the milk, the :nore difficult
t '^ to cream. Currents in gravity creaming should
be of short duration. This is accomplished bv cool-mg all the m.lk m a pan or can to a uniformK- low
temperature, as rapidly as [possible
The longer the time during which milk is subjected

to creammg forces, the more completely is the cream
separated, although there is a limit to the time whichmay be used economically.

The larger the size of the fat globules in the milk

extra'ctel" '' "' """'^'^'^ "^>' ^^^— ^
The warmer the milk, up to at least i6odegreesfor

he cenr.fuge, unless .t be fresh from the cow, the more
favorable are the conditions for creaming; but in the
case of gravity creaming, where separation take's placesomewhat slowly, it is necessary in practice to cool
the m.lk m order to prevent souring. So far as thecreammg of milk is concerned, a higher temperature
IS more favorable, chiefly because the milk is less
Viscous,

I ittiS 51; aW- 1 IT,



68 CANADIAN DAIRYING.

\ f

¥ I

•i' St

t
!

M

The less the volume of milk subjected to creamini,'

force in a given time, the more favorable is the con-

dition for separating the cream. Hence it is not

advisable to have cans or pans too large ; nor shouM

too much milk be crowded into the bowl of the cen-

trifuge, if we wish thorough creaming.

The ipoide of the pan, can, or centrifuge should be-

as smooii) as possible, and should be so constructed

that all parts may be readily cleaned, as these condi-

tions favor complete separation of the cream from the

milk. Special contrivances on the inside of the bt)wl

in w^e form of discs, plates, etc., also favor "close

skimming."

METHODS OF CREAMING.

The most common methods of creaming milk are

by the use of small, shallow pans, deep cans, and the

more modern centrifugal cream separator. Which

method is best to adopt will depend upon circum-

stances. When deciding this matter it will be well to

consider the effect upon the quality of cream, butter,

and skim-milk ; the lo.cs of fat sustained in the skim-

milk and buttermilk ; the labor and expense involved

in first cost and in operating the method ;
the number

of cows in the herd at present, and also the number

which a prospective purchaser is likely to have in the

future. In general, the method to adopt is the one

which will produce the best quality of products with

the least loss of fat, and with the smallest expenditu. t

of labor and money for the results obtained.

Shallow Pan Creaming.—To get the best results

with shallow pans, they should be made of pressed tin
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or good granite-ware, and should not be more than
four inc; is deep and twelve inches in diameter Tlie
milk should be strained into the pans as soon as
possible after milking, and then be allowed to stand
perfectly still in a pure air, free from draughts at a
temperature of about 50 to 60 degrees, for twenty-
four to forty-eight hours.

Milk set in shallow pans at the Ontari., Agricul-
tural College, and skimmed at 56 degrees, contained
an average of .38 per cent, fat in the skim-milk, while
similar milk, cooled to 46 degrees, at skimming con-
tained .28 per rent, fat in the skim-milk. A lower
temperature than is commonly supposed to be advis-
able may be used for shallow pan creaming.
The cream should be removed while sweet by first

loosening the cream around the edge of the pan with
a thin-b!aded knife; then glide the cream carefully
over the edge of the pan, first wetting it with some
skim-milk to prevent the cream sticking to the pan
being careful not to take any more skim-milk than is
necessary, as it dilutes the cream and makes it more
difficult to churn, besides giving more bulk to handle
The perforated skimmer should not be used, as it wastes
cream. If the windows are open in the room here
the cream is set in pans, a draught should not dIow
over the milk, a* this causes a tough leathery cream,
difficult to churn, and sometimes causes "white
specks " in the butter. 7 he windows should have fine
screens to keep out dust anc insects. The pans
should be thoroughly washed a. er each time of using,
and if possible they should be placed outside in th*e
fresh air and sunshine before filling again with milk.
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This method nia\- be adopted where only one or
two ccnvs are kept aiul a ^'ood clean, well-vcntilated

cellar or other cool room is available for summer, and
a clean place where the milk will not freeze may be
ijot in the winter. It may also be used where neither

ice nor cold water are available for deep setting', and
in preference to deep scttin^j with "stripper" cows'
milk, or other milk which is difficult to cream.

The chief objections to shallow pan
creaming are the great dai ^^cr of hav~
ing the cream tainted from impure
surroundings, the loss of fat :n the

.skim-milk, the loss from the skim-
milk and cream being .sour in hot

weather, and the large amount of

space and labor required with a herd
of ten or more cows.

Decp-Settingf Methods.—Cans for

creaming milk by deep-.sctting are of

two general classes—those which are

submerged in cold water, and those

which are surrounded with cold water.

The Coolcy can is a good example
of submerging

; and the common - shot-gun " can, of

those set in water. Some cans are skimmed by
removing the cream from the top with a cone-shaped
dipper, which is first wet in skim-milk or water.

Some have a tap at the bottom of the can through
which the skim-milk is first drawn, and afterwards

the cream is emptied from the can. Some cans are
stationary in a cabinet or box, while others are

CAN KOR DKEl'-

SETTING OF MILK
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movable The former save labor, but are more cUftl-
cult to clean and ar, more likely to krome rustv- so
that they leak.

Cold water, at a temperature of 40 to 45 decree.
a suitable tank to hold the cans and water can
SIX to eight inches in diameter and fourteen to
twenty mches deep, arv the chief requisites for cr^od
results in deep-setting. Soon after
milking the milk should be set in the
cans for twelve to thirt> -six hours.
It is immaterial whether cans are
coviied or not when first set in the
water, if the milk is pure and dean
flavored, and if there be no dust or
insects to get into the milk. As a
rule, it is better to cover the cans at
once. This, of course, is necessary in
the case of cans submerged.
The cream should be carefully re-

moved, taking as little skim-milk as
possible, before the milk sours. Sour-
ig is not likely to occur inside of
thirty-six hours if there be ice in the water at all
t.mes, which should be the rule in hot weather
Fresh cows milk will cream quite well in twelve
hours m summer

; while the milk from cows advancedm lactation and cows on dry feed in winter requires
a longer time-twenty-four to thirty-six hours-for
the cream to separate.

The colder the water in which the milk is set so
long as freezing does not take place, the thinner (less

'
i

rONE-SHAI-KI.

:-.KIMMER.

If;!!
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Wit) the cream in a ^rivcn time, but the {greater will Ix?

the volume. The longer the time the cream remains
on the milk, after the first twelve h<}ur.s, Jie less the
volume of cream, but it will be richer, i.e., contain
more fat. The shrinkage in volume of cream on a
can of milk 8»^-inchcs in diameter and 20 inches
deep, is about one-eighth of an inch for each twelve
hours, after the first twelve hours, up to forty-eight
hours after setting.

It is very important to cool the milk as rapidly as
possible to a temperature below 45 degrees, as this
retards the souring of the milk and so hinders cream
rising.

. .ccording to Babcock, it also tends to pre-
vent the formation of lacto-fibrin, which hinders the
cream rising. Experiments conducted at the Ontario
Agricultural College gave results as follows : Cans of
milk coc'.ed to an average temperature of 41 degrees
contained .2 per cent, fat in the skim-milk. Similar
cans cooled to 47 degrees gave a loss of .3 per cent,
fat in the skim-milk

; while lots of the same milk
cooled to 52 degrees contained .7 per cent, at, or
over three-quarters of a pound of butter in one
hundred pounds of skim-milk. These results show
very forcibly the need of cooling to below 45 degrees
in order to recover most of the fat or cream.

While experiments indicate a slightly greater loss
of fat in the skim-milk by delaying the setting of
milk from one-half to one hour after milking, the
difference is not sufficient to cause any anxiety in
case the setting is delayed a short time through
pressure of other work. The rule is—set at once if

possible.
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DcvnnshirL", or "clottnl " cream, n:iy Ix; iniulc by
setting milk in sIiuIIdw pans for about twelve hours;

then heat the pan of milk and cream t<t atemi)cratiire

of about 170 decrees;

then cool to 40 or 50

dcj;recs, and allow to

.stand for another twelve

hours, when the cream

may be removed for use.

The Hand Centri-

fuge.—No machine is

receiving so much atten-

tion among farm dairy-

men as the hand cen-

trifuge or hand separa-

tor. It has been a great

help to farmers who
make butter on the

farm or who sell cream.

It also gives a better

quality of skim-milk for

young stock than that

I,
returned from the aver-

age creamery.

The essential part of

the machine is the bowl.

In this part the separa-

tion of the cream takes

place through the action of centrifugal and centripetal

forces produced by the rapidly revolving bowl. The

force generated depends upon the diameter of the

NATIONAL C" ^l SEPARATOR.

(Made in Canada.)
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centrifugal force is increased four times, as centrifugal

force increases as the square of the speed of the bowl.

An ordinary

hand separator

running at full

speed of about

6,000 to 7,000

revolutions per

minute has a

tensile strain of

about sixteen

tons per square

inch, i.e., a force

equal to about

sixteen tons on

every square
inch of surface

is tending to

tear the bowl in

pieces ; hence it

must be made
of the very best

steel to with-

stand the strain,

and should not

be run at a speed

nuch above that

recommended
by the manu-
facturer.

There arc two general types of separator bowls^—
those which are hollow, and those having plates or

MAGNET CREAM SEPARATOR
(Made in Caiiadx)
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The chief advantages of centrifugal creaming are :

almost complete separation of fat from the skim-milk,

a better quality of cream, butter, and skim-milk, a
saving of ice and labor, and a cleansing of the skim-
milk and cream through the action of centrifugal

force, which causes a deposit of slime or mud on the
inside of the separator bowl, consisting of albuminous
matter, dirt, and also to some extent disease or other
harmful germs if they be present. This slime should
be carefully removed from the bowl and be burnt at

once. Never allow this to dry and be blown about
the farm, as it may spread disease

; neither should it

be allowed to go into a drain from the dairy, as it

may clog the drain.

The separator may be placed in a room convenient
to the stable, but this must be kept clean and well

ventilated. It may be put in some room at the
house, if no special dairy-room be available. Having
the separator at the barn saves the labor of carrying

the milk to the house and the skim-milk back to the

barn. Where extra labor, or some power such as an
engine or a tread power, is available, the creaming
may go on at the same time as the milking ; and soon
after the milking is done the cream will be separated

and the skim-milk be ready for calves and pigs. The
disadvantage of having the separator at the barn is

the lack of hot water for wetting and warming the

inside of the bowl and for washing purposes. If

located at or near the house, the room a.id machine
are usually kept cleaner, except there be a steam
boiler at the barn for making hot water.
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The following points should be observed when set-

ting up and operating a cream separator :

1. Read the manufacturer's directions carefully,

2. Set the machine on a solid base, preferably stone

or cement, though a firm wooden block or solid floor

may be used.

3. Have the machine level. U.se a level on the top

of the bowl frame, which is turned true for that pur-

pose. In the case of a suspended bowl, use a plumb
bob.

4. Wipe the bearings free from dust and dirt

5. Use kerosene (coal oil) to clean the bearings,

then use the oil recommended by the manufacturer.

Do not use a vegetable oil, such as castor oil, as it

gums the bearings.

6. ITave the milk of proper temperature, 85 to 100

degrees if not pasteurizing. Milk separates best as

soon as drawn from the cows.

7. Start the machine slowly, taking at least three to

five minutes to attain full speed.

8. Warm and wet the bowl by putting warm water

in it, as this prevents the cream sticking to the inside.

9. Have the machine at full speed before allowing

milk to enter the bowl, then fill the bowl rapidly by
opening the tap to its full capacity.

10. Maintain a steady motion at full speed during

all the time of separating.

1 1. Keep the supply can nearly full of milk. If for

any reason the person who is turning has to let go of

the handle to put in more milk, the tap should be

closed to prevent milk entering the bowl when not at
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1

full speed. If the bowl runs for anv length of time
without milk entering, the cream should be flushed
with warm water to prevent the cream outlet clogging.

12. When done separating, flush the bowl with
about one quart of warm water to remove the cream
from the inside of the bowl.

13. Allow the machine to stop of its own accord
and do not apply a brake of any kind unless it is pro'
vided by the manufacturer.

14. Wash all parts of the machine thoroughly bv
means of a brush and hot water after first rinsing the

BRUSH FOR riKAMXr. nATRV I'TKX^^II.S.

milky portions with cold water. Then place the parts
which come into contact with the milk in the sunshine
and air. The machine should be xvashed after each
time of using. Washing once a day in summer, or
three times a week in winter, must not be practised.

DIFFICULTIES, AND LOW TO OVERCOME THEM.
I. The machine shakes-Caused by the separator

not being level, or the foundation not solid, or the ma
chine may not be properly fastened to the floor •

the
upper bearings may be too tight ; the bowl spindlemay be bent

;
the bowl may be out of balance •

or 'viW
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the milk may have been allowed in the bowl before
speed has been reached. The remedies suggest them-
selves. In case of the spindle being bent or the bowl
out of balance, these parts would have to ue returned
to the manufacturer.

2. The cream too thick—Caused by the feed being
too little ; the speed may be too great for the feed

;

the milk may be too cold or too rich for the ad v st-

ment
; or the cream outlet may be too small. So long

as the cream will flow freely from the cream spout, it

is not advisable to change the adjustment or cream-
.screw, unless in special cases.

3- The cream too thin—Caused by the feed being
too large for the speed or adjustment ; the speed too
low

; the outlet may be too large ; or the skim-milk
tubes may be clogged, which would cause too much
skim-milk to pass out with the cream.

4- The separation not complete—May be caused by
lack of proper speed ; the milk may be too cold ; the
feed may be too great, especially where the float does
not work properly

; the machine mny be vibrating

;

the cream outlet may be partially clogged
; or the

machine may be defective.

5- Milk in the frame may be caused by the covers
x\oX fitting properly

; the jc nt of the bowl may not be
tight

;
or the bowl may be too low for the skim-milk

and cream to be properly delivered in the covers.

6. If the machine runs heavily the oil may not tte

good ; the bearings may be gummed, in which case
use kerosene oil ; the separator may not be level ; the
bowl may be out of balance

; or the gearing may be
defective.
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7. Variation in the percentage of fat in the cteammay be caused by a variation in th temperature of
the m.lk or a variation in the percentage of fat in themilk

;
by the quantity of milk in the suppiv can

; by
.rregular speed

; by the bowl not beiig properly
cleaned

;
or by a change in the .si..e of the cream out-

et or Its relation to the centre of the bowl. Owing
to these mfluences. the ceam will vary more or less
«n the ,>ercentage of fat it contains

; hence personsusmg cream separators may not expect to have
exactly the same degree of richness or the- same per-centage of fat in their cream from dax- to day

n.1'^'7
^hief weaknesses o, the' hand separator

method r,f creammg milk are. that the machine is
often not properly washed after each time of usinj:and the fact that the cream is not cooled to a tem
perature below 60 degrees before it is mixed with thecream ^rura previous separatir.ns. Warm c.eamm.x.d w,th old cream will spoil the whole product
Ih.s ,s a very important point to bear in mind when
handling separator cream.
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CHAPTER XI.

RIPENING AND CHURNING CREAM-
MARKETING DAIRY BUTTER.

Cream may be churned sweet, but the butter lacks
flavor and keeping quah'ty. It is also necessary to
churn sweet cream at two to four degrees lower tem-
perature than similar cream ripened, taking a longer
time to churn in order to churn completely, and not
have too great a loss of fat in the buttermilk.

The cream from gravity methods of creaming
should be kept sweet and cold until sufficient be col-

lected for a churning, which should be not less than
twice a week. In winter, when troubled with bad
flavor, the sweet cream should be pasteurized, r'.r,

heated from i6o to i8o degrees ; and when cooled to

70 degrees, add about ten per cent, of a pure culture
of good-flavored sour skim-milk or buttermilk, which
may be got from a neighbor who makes good butter,
or the culture may be purchased. If pasteurization is

not practicable, from two to five per cent, of a good
culture may be put in the cream as soon as it begins
to collect, as this will control the ripening and pro-
duce better flavor. It may be necessary to add eight
or ten per cent, more culture after warming to 65
degrees, which is a good ripening temperature,

84
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tvventy.four hours before churning. The creamshould be well stirred at each additio'n of fre^, c'^amusmg a t.n stirrer-never a wooden one
'

Cream from the centrifuge should be cooled atonce t soor 60 degrees, if it is to be held V^o o

be cooled to 65 or 70 deg.ees, at.d have ten to fifteenper cent, of a pure culture added.
^or a large quantity of cream a vat is

convenient. For a smaller quantity use a
can which is light and easily cleaned.
Crocks are heavy, easily broken, and are
not suitable fo. producing changes of tem-
perature in the cream. All heating or
cooling of cream should be done bv sur-
rounding the vessel of cream with c'olu „rwarm water, then stirring it until it cunes
to the desired temperature. Warm or cold
water or ice should not be put in the
cream. ,f it can be avoided, as it tends to

'Ta;u
^^^""^ ^""^ S'^'" °^^^*^ butter

When the cream commences to thicken
It may be gradually cooled to churniin^ —
temperature. It is ripe ^.hen thick and glossv inappearance, when it smells and tastes s^hdyTouTwhen It pours like good molasses, and has ^ 06per cent^of acid. The cream for a churning' ho, Idbe mixed m one vessel at least twelve houfs befo echurning, m order to ensure uniform ripen ngflots of cream naving different degrees of ripeness ^mixed and churned at once, there is too J^at a o-

MILK A.M>
CREAM

S^TIRRER.

t i
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of fat in the buttermilk, as the riper cream churns
first.

Churntntj is the packing together of the fat glo-
bules which are concentrated in the cream. The
churn should be simple in construction, convenient
for getting the cream into it and the butter out, and
be easily cleaned. Wood is the best material, be-
cause it can be prepared with water so that the cream
and butter will not .stick to the inside of the churn.
Oak, pine, ash, or spruce wood may be used. A
barrel churn is the most convenient shape for a small
dairy, and a sijuare or oblong box-churn may be used
in a larger one. Dairy sizes of combined churns and
workers are now on the market, and the>' save consid-
erable labor. Prepare the churn witli iiot water,
which fills the pores of the wood, then c^mX ii .v^ith

cold water before adding the cream, unless working
in a cold room.

The churning temperature (.f the cream will depend
upon the richness and rijxMess of the cream

; tl:

size, kind, and temperature of the churn ; the temper-
ature of the room ; the feed of the cows ; and the
character of the fat given by the cows. There is no
standard temperature for churning cream, as the
temperature must be varied according to condition-*.

Adopt a temperature which will cause the butter to
come firm in twenty to thirty minutes for a small
churning. If the butter comes too quickly and soft,

lower the temperature, i.e., i.iake the cream colder at
the next churning 'f ihe time required be much
over half an hour, raise the temperature for the next
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churning two to four degrees. Rich separator cream
may be churned at from 42 to 52 decrees, (iravitv
cream requires a tcm|)crature of 58 t<. 65 dc^^rcts ill

summer and 65 to 72 degrees in winter.
Cream should \yc strained thr.uigh a coarse strainer

mto the churn, iti order t., take out the particles of
curd, or dried cream, which would cause white specks
in ihc butter. If butter color be used, it should In-
added to the cream when in the
churn. Use sufficient coloring
to give a "June grass" shade to

the butter, but d(» not over-color,

as the tendency is to demand
a lighter- colored butter in the
markets of the world. In case
the butter-maker forgets to color
the cream, it may be mixed with
the salt and added to the butter
in this way, thus securing an
evei» shade.

A barrel or bo.\-churn should
not be over one-third to on •-

half full in order to allow the cream to drop i,i

the ch.irn. The speed of the churn should be from
fifty to seventy turns to the minute, decreasing the
speed as the butter begins to apjx^ar. Closed churns
need ventilating twr)or three times during the first ten
minutes when churning ripe cream, in order to allow
the cream gases and expanded air to escape When
the butter is like grains of clover seed, a dipperful of
water may be added to assist separation. In warm

KK.\M MkAINKK.

if
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88 CANADIAN DAIRYING.

weather the water should be cold, and in the winter
the temperature should be about the same as that of
the cream. When the butter is about the size of
wheat grains, the churning is completed, and the
buttermilk may be drawn through a strainer, or the
butter may be dipped from the buttermilk, if using
a barrel or box-churn, add about as much water to
the butter as there was cream at the beginning, hav-
ing the temperature from 45 to 50 degrees in summer,
and from 50 to 60 degrees in winter, depending upon
the temperature of the room and the condition of the
butter as to firmness. If the buttermilk does not
separate readily with the first washing it may be
repeated, using brine if necessary. As a rule one
washing is sufficient, unless the butter is to be packed
and held for some time. Too much washing destroys
the fine flavor of butter. Bad-flavored butter cannot
be washed too much. The churn should be revolved
as rapidly as possible while washin- the butter in
order to prevent it forming lumps. Butter in lumps
IS more difficult to get the buttermilk removed, and is
also more trouble to salt evenly.

Difficulty in churning is usually due to one or
more of the following causes :

1. The cream may be too cold, too thin, or too
thick.

2. The churn may have too much cream in it
3. Th ,; cream may have been kept for too long a

time.

4. A farrow (or stripper) cow's milk may be causinjj
the trouble.

^
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F'ne, dry, easily dissolved velvelv „
'

pure salt, at .he rate oilltlut """"e'''""'-''''

^alt per pound of butter should h r. ,

°™" "'

.-,arhutteri„thechu;„ttthV*L:7irh:

LEVKK BUITKR WORKFR

be salted heavifv sl7 "''• ^°^" ^""^'^ "^-^'ucavuy. 5alt also preserves butter • k
'

a larger amount should be used where'fh k
' '"'

be packed and held for some time In !m"""
" '^

-t Should be d^solvedrnthet^.^";;;^:;;:

II
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salt to stand on the butter in the churn for an hour
or two ensures even distribution and even color of the

butter.

Butter may be worked once or twice, according to

circumstances, but always with a downward pressure.

Avoid a sliding or grinding motion, which makes the

butter greasy. A lever or roller worker is suitable for

a farm dairy. The
object of working

butter is to free

it from excessive

moisture, to remove
the buttermilk if

BUTIER I'K INTER.
KEMOVINCJ IHE BL ITER
FROM THE PRINTER.

any be present, to mix the salt through the butter,

to make it close and compact in body, and to secure

a waxy texture. It has been worked sufficiently

when close in body, even in color, and free from an

excess of water. Avoid over-working, which pro-

duces a greasy, salvy, inferior butter.

Butter for immediate consumption in local markets

may be put in pound prints with a printer set to give
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prints weighing about sixteen mrl -. i,- ir

parchment pap.,-, with Mic „.,„c , f the farm or rf7neatly printed „„ the paper „r branded tThe butter

y ir.i churning is not first-
class, wrap it in plain paper
and sell it for what it i^
north, but do not injure
your reputation by brand-
"ik' inferior goods. Put
the choicest butter in the
nearest, most stvlish pack-

•^UHK. s„,PP..o nox SHOU-,N. TK.VS ..„ „ , ^nA^nu ..

as:e that can be got at a reasonable cost, and it willsoon make a name for itself, which will brin.r pleasinand profit to the owner.
"^ Pleasure

In case butter is to be packed use a clean crock, or
-d wooden package.

what is better, a paraffine-lineri
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9* CANADIAN DAIRYING.

which is also lined with heavy parchment paper
before packing the butter. Pound the butter in
firmly, and fill to within one-quarter or one-half an
inch from the top ; then finish neatly ; cover with
paper, and fill to the top with a salt paste made of
salt and water. If possible, place in cold storage at
a temperature below 40 degrees F. ; better at 20
d^rees F.

When shipping some distance in hot weather, place
the butter in wooden trays with an ice-box in the
centre to keep it cool and firm. In winter the trays
may be dispensed with. Sell the butter to private
customers, or to a reliable commission house, which
should not charge over one cent per pound for selling

the butter. It is usually poor policy to trade good
butter for dry-goods and groceries.

Good bi'ner has about the following percentage
coinp05'-' en

.

Fat 84
Water „
Salt 3
Curdy matter |

When judging butter the following scale of points
Is convenient

:

Flavor 50
Grain and texture 20

Color i|

Salting 1«
Package

|

Total 10*
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'"HAPTER XII.

SKIM-MILK, BUTTERMILK, AND WHEY.

THK growing importance of the bacon industry
makes the proper feeding of dairy by-products a very
FTofitable study for dairy farmers. The value of
sweet sk.m-milk for young pigs and young calves is
well known. For pigs weighing over fifty pound.s.
sour sk.m-m.lk and buttermilk are equally valuableWhey has a feeding value equal to about one third
that of sk.m-milk for growing pigs. It may not be
fed to very young pigs or to calves, unless it 'is sweet
which ,s not practicable in ordinary factory districts

'

The be.st quality of skim-milk is got from the hand
centnfuge by .separating immediately after milking

abou'tTsop't r''''

t^""""'^^
•'^^^"'^ ^ '^--ted toaoout I80F. before it is returned to the farm • On.ts return to the farm it should be cooledTonce^

^k\fthr^- ^'^ ^^"^-^ ^-^'^'^'•"^ ^'-"^•-

-hichthemilk"'""^'u'"'''-^" ^'^ pipes through

evei^dt TK
^^""""' ''^^"'^ "^ ^'^'-^"^^ thorougWy

of sTda'^\-?'f
P^^^^°"'^ '^^ fi"-d with asolution

overt.h?'t : f '^ ^""^^' ^° ^^-^ '" ^hem

tanks
" °"" ^ ^"^'^- Galvanized steel

Buttell°"r;!f '^P* ^^^^" ^'^^ --^- tank

'r^>k^;~^
-«— -«h .xh,u« .s.ea,„ from th..„p..^

93
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94 CANADIAN 'DAIRYING.

length of time in tin or ; ^.ivanizecl tanks, as the aciii

cuts the tin or ^alvanizinjj;, and the tank or can soon

beccjmes rusty. It shoukl never be p' *^ "

i the same
tank as the skim-niilk at the creair-

At the Ontario Agricultural CoiiLg* a whey tank,

made on the same plan as the shell of a steam boiler,

has been in use for a number of years. This has

given us very satisfacttjry results. Whey tanks

.^hould be elevated and kept clean. Those in the

ground arc an abomination to the cheese industry.

When feeding pigs, give from two to four pounds of

skim milk for each pound of meal Wi\. The meal

may be corn or barle\'. There is little danger of soft

bacon where skim-milk forms a part of the ration.

This combination will prorluce firm bacon, and give*

economical results. It is a mistake to feed large

quantities of skim-milk to pigs, as the best results arc

obtained by feeding in limitefl (luantities combined

with other feeds. The same rule applies to tht; feed-

ing of oiher animals.

For poultry, skim-milk is a verj' valuable food. It

enables fowls to digest other foods more completely,

and .secures increased weight at a small cost.

If cows will drink the sweet skim-milk, it will

undoubtedly stimulate the milk-flow. Some dairy-

men claim a value of forty cents per one hundred

pounds when fed to dairy cows giving milk.

Giving cows sour whey to drink taints the milk, and

should not be practised.

Warm skim-milk combined with bran and crushed

oats, mixed in about equal proportion.s by weight,
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makes the best food to produce healthy, thrifty dau v

rfr ^•^"^'! ^"'^'^-^ ^''^ '•'«^'>- makc,.ood dairy cowi
If the object be to fatten calves, flaxseed or corn maybe combined with the skim-milk.
Whey appears to be about equally valuable forgrown p.gs whether fed sweet or sour. One hundred

pounds of whey according to experiments made athe Ontario Agricultural College, is equal to from six
to nearly fifteen pounds of meal. The average of five

of meal by the use of one hundre.l pounds of sweet
whey, and about eleven pounds of meal was saved asthe result of feeding one hu.ulrcd pounds of sourWhey. If meal cost one cent per pound, whcv wouldbe worth from eleven to twelve cents per one h.mdred
pounds, according to these experiments. If meal beworth one-half a cent per pound the value of thewhey would be decrea.sed one-half The best results
were obtained b>- using fn.m two to two and one-half '

pounds of whey for each pound of meal fed to the
pig.s.

^

Speaking generally, we ma>- allow sweet skim-milk
to be worth from fifteen to thirt)- cents per one hund-
red pounds Buttermilk for grown pigs has a feed-
.ng value of ten to twenty cents per one hundred
pounds. Sweet whey is probably worth tVom five to
ten cents per one hundred pounds.
These by-products of the dairy' are valuable addi-

tions to the food supply of the farm, and if intelligently
fed to the right kind of animal they will bring profit
to the farmer.

•I

i



i

'

11' 1

1 [

""

: t

ji.
••

*'
•1

:,

a 1

ijl-r
!i

1

1

1

!

''

'

)

1 if Hi

i

;.

gC CANADIAN DAIRYING.

They are also being used for commercial purposes
in the manufacture of glue, sizing for papers, etc.

Milk sugar is made from whey. Condensed skim-
milk is now manufactured. It is dcjubtful, however,
if the by-products of the dairy can be so economi-
cally used in any other way than as food for

animals. Sweet, clean skim-milk is very valuable
for human food, and ought to be used more largely
than it is. Under proper restrictions, there is no
reason wliy skim-milk and buttermilk may not be
sold in towns and cities, so long as it is sold for what
it is. and not palmed off as whole milk. The skim-
milk contains ail the nourishing qualities of whole
milk except the fat. As a rule, we have too much
heat-producing material in our dietaries, and skim-
milk would balance the ration at many tables.

Buttermilk, owing to the lactic acid it contains,
has a valuable action upon the digestion of food by
human persons. It is recommended by medical
authorities as a wholesome and nourishing drink.
Many farmers might add to their dairy revenues by
supplying families in towns and cities with fresh
buttermilk.

The relative feeding values of dairv bv-products
as determined by experiments at the Ontario Agri-
cultural College are as follows :

Separated wlicy ,oo
Ordinary whey i2t;

Buttermilk •^f^

Skim-milk j^^

Pasteurized w^hey and ordinary whey were found
to be of about equal feeding value, with a slight
difference in favor of the unpasteurized or ordinary
whey— ID. 1 2 lbs. meal saved by feeding roo Ib^.

pasteurized whey, compared with 10.55" lbs. meal
saved by feeding 100 lbs. ordinary wliey.



f!,j

h"\

» i



[
»iv
fr

r

[\



CHAPTFR Xtl(.

FARM DAK/ CHEESE.

chr« "rh"
''"""='''''•"'-"' f'- ™»N.„„.rt Hairy

fe m, as the average factory ,„»„ ,„,... no/wfsh ,^bother makmB „nall cheese. They require too muc

carried o„
'

" """ "" '""«'" »« "^"""vcarried on. requires t.« much time. There is ni,

:ro:TJ^;::3;--v---er.

:::xry;r'"-'^^--'''^-'----"e^^

nee^ded""''
''"'' "'""' '"^' '""""''"« "'--'^ -c

',
A/^lean vat, tank, tub, or can „r some kin,lto hold the milk. .A small vat holding f:,;''::^to 600 pounds, according to the si.e ,,f the h^r^^.s most convenient

; and where there is a smal , te- ,„botler on the farm, the milk and curd may be mo tconveniently heated in a vat However a cTeanvessel of any kind may be used for ,k,
clean ,,.,,t , ,

"' "^ "sea lor the purpose. AClean iva.>h-boiler is satisfactory

2. Son^e method of cutting the curd. A regular'97
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curd knife or knives is best ; but failing this, a long
butcher-knife may be used for cutting the curd into
small particles.

3. A hoop, or hoops, is needed to hold the curd.
A convenient size is one from seven to eight inches
in diameter, and eight to ten inches high, made of
heavy tin or steel, with a perforated bottom. It must
have a wooden follower, which will fit neatly on the
inside, and have two handles on the outside. A hoop
of this kind, made of heavy tin, should not cost more
than a dollar.

4. A tin bandager, for putting the cotton bandage
on the cheese before filling the curd into the hoop,
saves time and patience, but is not essential, as the
bandage may be put on after the curd is pressed into
shape.

5. Some form of press is needed. A press made of
a piece of scantling for a lever, having one end fast-
ened under a partition, and the other end weighted
with iron or a pail of water, has been used in the
Farm Dairy at the Ontario Agricultural College
with very .satisfactory results. The hoop containing
the curd is placed on a smooth board, and then the
lever is put squarely on the follower, and the weight is

put on the farther end of the lever. A gang press is

more convenient.

In addition to the utensils named, it will be neces-
sary to have on hand some rennet, preferably a com-
mercial extract, salt, and cheese cotton bandage.
Some means of heating or cooking the curd will also
be needed. This may be done on an ordinary kitchen
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MAKING THE CHEESE.
Tiie mi'k - ^r cheesemakin- shonlH K .ana or good .lavor. When 1^1

.

"'"•"'• '^^"^^^'

cie^rees, add the JL'ra Tr.T'^' '^ ^'^ ^
ounces per i.ooo pounds milkor . .h

"'^ '° "'^^'

four to six teasnnonf. ^ ^''^ ""^^^ "^ ^bout

of milk
%j;^^-'P°""^"^-^ per 'oo pounds (lo c^allonsOf milk. The rennet should be dih.forl • u ^

cupful of cold water and th u
'" ^^^^^ ^

through the milk t^;Ttt ?.-• h ^'r"^''^^'
"^'-^^^

to five minutes The m I L k ^ "" '^'^P^'" ^^''' three

-ndper.cti,^!;^:;ltr:^-^^^

the forefingefrft: ^ If^rdTt T'
'^''^

the finger, it is ready to cut If
' ''"'" """^

cut once with the horizontal kniL 7 ^"^^-knives.

perpendicular so as to haJe tho r T '""' "'^'^ ^^^

cutting with an ordil ^^^^ ^^J
/" ^^T

'^'^^"

fully and evenly as possible into smair:' " ^Tabout five minutes after cuttinT.'
^'^'"'- '"

the curd very gentiv and . ^^ ^ ?"'"'^"^^ stirring
•> ^<-nu}, and contmue this fr.r <;„«mmutes, when heat shnni^ k ,

"^^ or ten

mass cooked t^lt"^
^^^^^''^i^'!^

!'^ ^^o^^

forn, cook,-„;"=,r b',rtJ\"'" '° ^^™^= ""•-

has be^ added, tLe t eV m' h"
'"" '"^ ™"«

»ney may be run off the curd,

-is?
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or the curd may be dipped out of the whey and placed
on some sort of a wooden rack to drain. If no
rack be available, the draining may take place in the
vessel used for making the cheese. The whey should
be removed as fast as it accumulates. During this
time the temperature of the curd should be from 90
to 92 degrees. When the curd is somewhat firm
and shows a tendency to meatiness, it may be
broken into small pieces, and the salt applied at the
rate of one to two pounds per 100 pounds of curd, or
at the rate of two to four ounces for 100 lbs. milk.
Use the larger weight of salt on a soft, wet curd.
Thoroughly mix this salt with the curd, and as

soon as it is dissolved, which will be in about fifteen

minutes, the curd may be carefully packed in the
hoop, and pressure applied gently. At the end of
half an hour or more, the curd should be taken out of
the hoop, and the bandage pulled neatly up about the
cheese, allowing about one-half inch to lap over each
end. A cotton circle may be placed on each end,
and the green cheese be put under pressure again for
twenty-four to forty-eight hours. The cheese may
then be removed from the press, and be placed in a
cool room at a temperature not above 60 degrees. At
the end of a week they may be dipped in paraffine
wax, or be given some other coating material which
will prevent the evaporation of too much moisture
causing the cheese to be hard and dry. They require
turning every day for about a month. When from
two to three months old, they should be in good c< n-
dition for eating. They will ripen sooner if at a

itiim
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higher temperature, but it will be it th..
of the quality.

^''*- ^"'^P^-'ist-

Square hoops which mark the cheeso fnfoand half-pound blorI.« r., u f ^° P°""^
circul;ir h^ v u

'^' ^ ""^^^ '"Stead of thearcular hoop, .f the maker prefers this style. Ow n^!

the variation in curds.
^^' """^'"^^ ^°

.«l-!
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CHAPTER XIV.

TOWN AND QTY MILK AND CREAM
TRADE.

mi'

ij ii^nni'

ll:!^

A PURE and wholesome milk supply is as important

for any town or city as a pure water supply. Many
towns spend a great deal of care and money on secur-

ing a pure and adequate supply of water, but give prac-

tically no attention to an equally or more important

subject, viz., a supply of pure milk, which is so very

necessary, especially for children.

In order to get the milk delivered in proper condi-

tion, the source and distribution of the milk must be

under proper supervision. This is best secured by
municipal control, such as that followed in Gla.sgow,

Scotland, where all the shops which sell milk are

licensed and inspected, and the farms producing the

milk are under city supervision ; or the object may be

attained by having a company supervise the produc-

tion and distribution of the milk, such as is done in

Copenhagen, Denmark, and by the City Dairy Com-
pany of Toronto, Canada, as well as in other cities.

The advantages of this plan are that better prices

are usually paid to the producers of milk, while the

price is not, as a rule, increased to the consumer.

This is accomplished by doing a large business and
I02
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rcducinjf the operatin<^ expenses. Other
advantaj^es are, that the milk is hkely
to be more cleanly and healthful, and
there is less danjjer from contagious

diseases, as these establishments have
facilities for sterilizing bottles, cans, etc.,

not found in small dairies.

The disadvantages are. the dangers

^^^^^ of bad management in the case of muni-

)|^^^P^
cipal control, and exorbitant prices in

^^^^ the case of a monopoly by a company
WIRE-HANDLED which controls the milk franchise of a
DIPPER FOR

STIRRINC. MILK ^'v'

The .same precautions in caring for

and handling milk should be observed in this trade
as in caring for mlik to be sent to the fac-

tories. Even more care is necessary, because
people of towns and cities who consume the

milk usually have acute senses of taste and
smell. It is safer to cool the milk to from

40 to 50 degrees F. for city trade in order to

reduce the danger from souring. If the milk
is bottled, great care should be exerci.sed in

cleaning the bottles. The cans, measures,

pails, waggons, etc., need constant care and
cleaning. Some milk-cans and waggons
used for delivering milk in cities are not a
credit to the trade, and are a menace to

health.

Under present circumstances, where there

is neither municipal nor company control, it

would be advantageous to have the farms, brSIJ

imuiAx
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stab es cattle, wag^.ons. cans, milk, etc., pn^perly in.
spec cd by a competent person. Where this is done
at all. ,t IS u.sually placed in the hands of a health
officer, who often knows little or nothing abo. t the
requirements of such work. To place such important
work m the hands of an unqualified person is a grave
mistake. i»"»vc

It would also be advisable to have milk dealers
guarantee the purity and quality of the milk sold. In
all large cities a municipal laboratory for the analyz-
ing of foods would be a great protection to the people
and would soon pay for itself in the improved quality'
of the foods offered for sale. Most of the American
States have a dairy and food commissioner, whose
duty It IS to analyze foods

; but the work is altogether
too great for one small laboratory.

To, add to the keeping quality of milk and to lessen
the danger of souring in hot weather, the milk should
be heated to 140 or 160 degrees, and afterwards cooled
to below 50 degrees. This will cause the milk to
remain sweet from twenty-four to forty-eight hours

aT\ ^^^^" "^"^^."ot heated. The higher temperature
adds to the keeping quality, but tends to prevent the
cream^ rising, and possibly renders the milk slightly
less digestible. There is also danger of a " cooked "

flavor on the milk heated to 160 degrees
Filtering the milk through cotton batting appar-

ently does not produce milk of any better keeping
quality, nor does clarifying (running milk through a
centrifuge) and afterwards mixing the cream and
skim-milk add to the flavor and keeping quality of the
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milk. Hoth processes rem<ive dirt that inav be in the
milk, but with clean milk there appears to be httie or
no advantage in filtering or clarifying.

"Certified" milk is produced under specially good
sanitary conditions, and such milk usually sells in
large cities for a much higher F>rice than average milk
"Modified" milk has its compositi.^i changed

ac rdmg to special requirements of the human
sy om. and is usually prepared for infants under med-
ical direction.

Commercial cream should contain about twenty per
cent. fat. This branch of the dairy business is one ..f
the most profitable, and has this advantage, that the
skim-milk 19 available in good condition for young
stock. A hand or small power centrifuge is conve-
nient for producing commercial cream. When custom-
ers ask for cream testing thirty or forty per cent fat
they should pay for it according to its fat content'
Cream testing forty per cent, fat is worth nearly twice
as much per gallon as cream testing twenty per cent.

Heating the cream to 140 or 160 degrees will
improve its keeping quality, but renders it some-
what thin in appearance, hence is looked upon
with suspicion by customers. The addition of vis-
cogen (sucrate of lime) has been recommended in
order to restore the viscosity of pasteurized cream
but this may be regarded as a harmless adulterant
Whippmg-cream should be at least twenty-four

hours old from the separator, or after pasteurization.
and should be cold at the time of preparing

EMS; ; & i
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Whipped cream contains gases or air which expand

the viscous part of it, hence it is important that the

cream shf^uld have age and be cold. If too warm at

the time of whipping, the cream will churn into

butter. Separator cream, when fresh, does not whip

so well as gravity cream, because the separator

removes the albuminous or viscous natter which

expands during the whipping process. Age restores

this condition, hence separator cream should be held

longer than gravity cream before whipping.
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CO-OPiJRATIVE DAIRYING.

' CHAl'TKR I.

ORIGIN AND ADVANTAGES OF Ca
OPERATIVE DAIRYING.

"Men cannot co-operate successfully if the sole
bond between tlicin is self-interest," hence one of the
chief advantages of co-operative dairying is, that it

tends to make those engaged in this' form of dair\-
work less selfish. The private dair>inan is concerned
chiefly in the furtherance of private interests, while
the co-operative dairyman is interested also in the
welfare of the whole. He takes pride in our factory
rather than in my dairy. This form of dair\ ing also
gives farmers a knowledge of business, as the\usi-
ness is frequently managed by the producers of milk.
It also promotes neighb'^rlincss, courtesy, intelligence,
and good citizenship. Where co-operative dairying
is followed in its highest sense, the best class of dairy-
men and more general thrift will be found.

However, we do not have in Canada that true
107
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co-operation which should exist. Among the patrons
and managers of factories there is often too much
selfishness apparent. In many localities each is

striving for his own advantage and not for the good
of the whole. Co-operation, in its widest sense as

applied to the dairy industry, should include the
producers of milk, the manufacturers, the carriers and
the distributers of dairy products. In practice each of
the last three named exact their " pound of flesh," and
the first class takes what is left. The chief reasons
for this is that the producers of milk are not, as a
rule, willing to assume any risks, and these the manu-
facturer and buyer have to assume, while the carriers

have practically a monopoly and can exact almost
any price for carrying dairy goods to market. If,

instead of placing the losses during a bad season on
one or two classes, these losses were shared by all

concerned, it would be less burdensome. On the
other hand, in case of a good s'^ason, instead of one
o/ two classes absorbing a large share of the profits,

if these were divided among all it would tend to give
a stability to the industry which would make it more
secure than it is at present, though it is now one of
the most stable in the world.

A partial sharing of losses and gains may be ac-

complished in a simple way, by the manufacturer
charging a less rate for making cheese or butter

during a bad season, and by the patrons agreeing to

give an extra price for manufacturing during a good
season. The men who work in the factories should
also share the benefit of a good season by receiving
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better wages. In order to induce the patrons to
supply as large a quantity of milk as possible it is
advisable to offer some inducement by way of ex^ra
price to those who continue throughout the year or
lower the price for manufacturing in case the make
e.. ads a certain quantity. Managers of factories
can well afford to do this, as the cost of manufacturing
a large quantity of butter or cheese is much less per
pound than the cost of making a pound of goods in
a small factory.

The chief advantages of co-operative dairying are •

I. A better and more uniform product is obtained'
which usually sells for a higher price than private
dairy goods. The product will also be greater from
the milk, unless the private dairyman has good
utensils and a proper dairy managed by a skilful
person.

2. The actual cost of manufacturing a pound of
butter or cheese is less. The expense of equipping
one hundred private dairies at $200 each would be
$20,000, whereas one-tenth of this sum would equip
a co-operative concern to handle all the milk from
these one hundred farms. Instead of having one
hundred persons making the milk into butter or
cheese, two or three persons would be able to do all
the work in a factory, thus saving human energy

3. More skilful labor and better machinery may be
employed in the co-operative dairy as compared with
average private dairies.

4- Co-operative dairying reduces the labor on the
farm, thus relieving the tired farmer's wife from much
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drudgery. Labor is so scarce on many farms in

Canada that some are obliged to go out of the dair\-

business altogether.

The weaknesses of co-operative dairying are the
selfishness existing in the majority of sections, the
tendency to multiply small and poorly equipped
factories, and the fact that many factories are run but
for a short period of each year instead of all the year.

Co-operative dairying originated in Switzerland,
but has been adopted to a greater extent in America
than in any other country. It is .seen in its most
perfect condition in Denmark.
The history of co-operative dairying in the United

States and Canada is .somewh^ as follows: A Mr.
Norton, of Connecticut, mani- tured curd, which
was delivered at his place, by f

early as 1844. In 1851 the f.

dairy was operated by Jesse

Rome, in Oneida County, New York. The neighbors,
seeing the success of the Williams', requested them
to handle their milk also, so the first co-operative
cheesery was built by them in 1852. In 1863 Mr.
Harvey Farrington came to Canada from Herkimer
County, New York, and settled in Oxford Count}-,
Ontario, near the town of Norwich. The contract for

the first cheese factory was let that fall, and it was
built during the winter. In 1864 it began operations
on lot 10, concession 4, of the township of North
Norwich. In 1888 the factory was removed to near
the village of Harley, in the township of Burford,
Brant County, by his .son, Mr. I. Farrington. Thi.s

factory is .still in operation.

. ers, into cheese, so

i-operative cheese

Williams & Son at
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Two years after tlie first factory was operated iii

\\ estern Ontario, factories were built in tht coun-
ties of Hastings and Xorthuniberland. in Eastern
Ontario, by Messrs. Graham and Wade. The fol-
lowniff year. 1867. the Ontario Dairymen's Asso-
ciation, xyhich has been a very important factor in
the development of co-operative dairying in the
Provmce. was formed at Ingersoll. x'early all the
provinces now have dairy associations for promot-
ing the interests of dairying, and they have been
very helpful m developing what is best of the dairy
industry. In 1877 the first Ontario Association
divided into Eastern and Western, with separate
Boards of Directors. The Creameries Association
was formed in 1886, hut it was disbanded in 1807owing to the withdrawal of the Government grant'
111 1898 the cheese and butter makers of Western
Ontario formed an organization for the promotion
ot makers' mterests. After two years they amalgamated with the Western Association. The Pro-
v-inaal Government gives a grant of $4,ooo"vearly
to the two Dairy Associations, but the Governmentnow pays directly the salaries of the Instructors owhom there are thirt,v-five. the total of which isabout $35,000 annually. The Province is divide
nito groups or districts, and each factory is visiteas often as possible <luring the season by t se
Instructors, at no cost to the factory owners.

'

Form
erly these men were paid partly by the Dairy Asso-
ciations, and partly by the owners of factories" butonly those factories were visited which contrib'tited
towards the expense of an instructor's visit or visits
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The Government has cut in two the grant to the
Associations, but has assumed financial obligations

of greater magnitude. The first Government grant
was made in 1874. This money is expended in

holding meetings, sending out instructors to the
cheeseries and creameries of Ontario, and in giving
prizes for exhibitions of butter and cheese at the
various fairs. The other Provincial Governments
also make similar grants, though usually not so
large, to the dairy associations of the various pro-
vinces. The first cheese instructors employed in
Canada came from New York State. Now, Canada
sends men to act as cheese instructors in nearly
every dairy country in the world.
The establishment of cheese and butter markets,

or dairy boards of trade at different centres, have
been helpful in the marketing of cheese and butter.

Another factor which has had much to do with
the promotion of uniform methods of manufactur-
ing dairy goods, and of spreading scientific knowl-
edge, is the establishment of dairy schools in the
various provinces. One of the first to be established
was that in connection with the Ontario Agric '

tural College at Guelph, which held the first ses'
in 1893. There is said to have been a dairv school
in the Province of Quebec as early as 188 i.
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CHAPTER IT.

ESTABLISHING AND MANAGING CREAM-
ERIES AND CHEESERIES.

Many co-operative dairies are established in

places where they cannot succeed because they lack

the essentials for success. Many also fail because

of bad management. All over Canada are to be

seen idle factories which are monuments to some

person's ignorance or bad manaj^emcnt.

In a section where the people are inclined to favor

co-operative dairying, but are not acfpiainted with

the requisites and methods followed in order to

ensure success, the following points should receive

consideration :

1. A public meeting, addressed bv some compe-

tent person, should be called in order to lay the

matter before those interested. The daily and agri-

cultural press should be used to arouse an interest

in dairy matters.

2. The number of cows in the locality which can

be secured should be accurately determined by com-
petent persons who can explain the object and advan-

tages of a creamery or cheesery to cow owners.

Not less than 300 cows within a radius of five miles

3 113
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from the proposed factory would warrant the cstabhsh-
ment of a co-operative dairy.

3. If there is no one in the locah'ty who understands
the main features of factory work it will pa\- to send
two or three competent men into a C(j-operativc dairy
section to gather information. A few d. .liars spcn't
Ml this way ma\- .save man>- doli.irs m the future.

4- Select a good .site for the proposed building.
This .should be in the centre of the milk ..r cream
supply as far as possible, should be easily drained,
have an abundant supply of f)ure water, and be on a
good road. Personal cr.n.siderations (»f h few inter-
ested persons should not allow one of these futula-
mental principles to be overlooked when .selectitjg a
.site.

5. Secure proper plans for a suitable building. T«.o
many facb.ries are built without a plan and are a.n-
sequently neither convenient nor adapted for the work.
^See .Appendi.x for suitable plans). It is also impor-
tant to have sufficient funds available to carry out the
work without dela>-. A 500 cow creamery on the
cream-gathering plan will cost, when built and pro-
perly equipped with modern machinery, from $1,500
to $2,000. On the whole milk plan a creamer>- of
this size will cost from $2,000 to $3,000. A 500 'cow
cheesery will cost from $1,000 to $2,000, depending
upon the kind and cost of material and the quality of
the machinery.

6. It is important to decide whether the business
shall be conducted on the joint-stock company or
upon the private enterprise plan. If it is decided to
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form a joint-stock company, it will be necessary to
become incorporated imtler Provincial ux Domini.ui
Statutes. In Ontari(. five responsible men appear
before the re},'isirar of the county in which it is pro-
posed to establish the factor\-. and si<rn a declaration
to the effect that they wish to form a company t.>

manufacture cheese or butter or both. Hy so doin'^
and payinj,' a rc}::istratir.n fee of fifty cents, the coni-
pany becomes lejjally incorporated.

In both cases it is necessary to have pn.pt-r rules
and by-laws RoverniTij; the factory-. The advantages
of the joint-stock compan> plan are that the patrons
who own the cows also own the factory anrl equip-
ment, thus givin-; them a double interest in reducing
the cost of manufacturing. I lowever. many factories
established on this plan pass into the hands of private
persons, owing to bad management or to dissensions
among the shareholders. In order to promote har-
mony, it is well to secure the best men as directors,
t(. have the number (.f shares limited and in value
from ten to twenty-five dollars each, and al.so to have
as few " dry " snareholders as possible, /. c, sharehold-
ers who do not keep cows.

A suitable heading for a stock-book is as follows :

"We, the undersigned subscribers, each severally
promise to pay to the proper officer of the linsert name]
Association or Company the amount set opposite our
respective names, in such sums and at such times as
it shall be called for by the Directors of said Associa-
tion or Company

; provided always that not more
than [insert 20 or jo] per cent, shall be called for
during ;.ny one year

"
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Name. AddruHN.
Occupa-
tion.

No. of
Ain<»ur»t.

Duto whon
iiuli>cril>c*fl.

The aflvantaKes of the private enterprise plan arc :

1. The business usually receives ^'fioH business man-
agement, as the owner has everything' to lose if the
bu.siness be not well conducterl.

2. The patn.ns are relicvefi from any risk of failure
so far as the money invested in the fact(.ry and its

equipment is concerned.

3. Private enterprise factories are often better
equipped and kcr»t in better repair than those owned
by companies.

The disadvanta^'cs arc :

1. The hi<,'her rate char-ed ^ manufacturinj;, in
order to cover the risk involved k. to obtain interest
on the money invested. Intere. c on money invested
is not or should not be a consideration in stock com-
pany concerns.

2. The danger of the factor)- man losing through
loss of patronage, with or without cause, the money
which he nas invested.

3. The risk which patrons run of losing the value
ot their milk through dishonest owners -.r managers.
In order to ensure against this lo.ss it is well for'^the
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patrons tc appoint their own salesman and treasurer
as the- manufactured jjoods belung to the patrons and'
not to the lactc.ry owner, unless he buvs the product
before or after niaruifactiirinfr.

The cost of manufacturing milk into butter or
cheese ,s usually assessed at so much per pound. In
the case of whole milk creameries the rate varies from
three to four cents per pound of butter, afer the milk
•s delivered. In cream-fathering creameries the cost
IS .somewhat less. I„ cheeseries the price varies from
one cent to as much as two and one-half cents perpound nicuding the cost of hauling the milk. If the
cost of ha..hng the ,nilk and making the cheese is abovetwo cents a pound, it is .litKcult to make the business
p.ty as ni seaM.ns of low prices there is little for the
producers of ,nilk aft -r deducting the eost of manufac-
tunng. In the caseof j„i„t-stock factories it iscustom-
ary tocharge non-shareholders an excess rate of ten to
vventy-five cents per hundred pounds of cheese or but-

ter. To guard against a shareholde. having a larue
quant.t)' of milk manufactured at the lower rate it is
o.stomar>. in some factories to allow so much milk to
be made at sharelu.lder's rate, but any milk in excess
«^f thrs must be paid for at the non-shareh.,lder's rate
In order to induce as many patrons as possible to send
m.lk some actories have a uniform rate for all. as
he shareholders claim they get sufficient pay in theower cost of manufacturing where the quantity is

large. In the case of a surplus after paying all run-nmg expenses and payiug for repairs, this is dividedamong the .shareholders of the company according tothe stock which they hold. I
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li' some cases the inamifactiircr buys the milk or
cr.'rtin from the patn.ns at a fixed r.itr jkt one hun-
di'^H i.ounds of milk of standard .luality, or at so
murl CI pound <,f fat in the milk or crJani. or at .\

vcrtaip ite per standard inch as detcnninetl by the" ir- burn. In these cases the product belongs to
'h •

, \,\\ iifacturer.

A t.

t!
»

factfjpes manufacture fur a ccrtiu'n propor-
t. usually one-fifth or one-sixth.he >,.,.

T"
. pia:- . ..uies 'taking toll" by the miller for

^' '"''• •"' and is not to bt recommended.
.Some .

r meries charge a certain rate for making
ti c buUci .iiid take the "overrun." Ihe rate i.s

usually one rent per pound and the overrun. Hv
the overrim we mean the butter made in excess of
the fat in the milk or cream, i here should always
be more butter than there is fat in the milk or cream,
as the butter contains about sixteen per cent, of
water, curd and salt mixed with the milk fat. This
overrun is not a con.stant factor, hence should n«it be
taken by the manufacturer, as it varies considerably
with the various ctmdititHis met with in a creamery,
and according to the skill and care of the butter-
maker. The overrun is usually from ten to fifteen

per cent, in a whole milk creamery, and from fifteen
to twenty percent, in a cream-gathering creamer>.
The chief factors influencing the overrun are :

1. The character of the milk or cream delivered.
This is influenced by the length of time .since it was
drawn from the row the si/.'j t>f the fat globuless, tnt

IJercentagc of fat in the milk or cream, and the care
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which the milk or cream has received on thr farm
and in delivery,

2. The skill and honesty ..f the buttermakcr. or of
the man who does the weiuhin^' ami testing of the
milk. A skilful biittcrinaker can procure a j^jreater

yield of butter froi?) one hundred |»ounds of fat in

the milk than can an unskilful maker. A dishonest

fHirson can obtain a lar^'e amount of overrun bv
takiny; a few pounds of milk from each patron, and
by reading the tests t. a .-r than they should be read.

An overrun of twenty to thirty per cent, in a whole
milk creamery indicates something wrong.

3. The amount (ji moisture, curd, salt, etc., which
is incorporated with the fat will influence the overrun.

Butter which contains more than sixteen per cent,

moisture is deemed adulterated. Some buttermakers
claim to be adept at incorporating an excess of
moisture in butter, but this may not be regarded as

an evidence of skilful buttermakin"

4. Mechanical losses, which usually amount to from
three to five per cent, of the fat in the milk (.r cream,
also influence the overrui These losses are made up of
spilt milk and cream, fat left in the milk and cream
remaining in the vats, cans, pails dippers, etc., butter
left in the churn or 01 j the worker, overweight t>f

butter in bo.ves and prints, loss by holding in cold
storage, etc. These, in some cases, are quite a heavy
drain on the yield )f butter. By lessening the
number of vessels uhich come in contact with the
mHk, cream, ai-d buttc.-, and by rarefultiess in hand-
ling the milk and cream, tliese losses may be reduced.
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CREAM GATHERING VS. WHOLE MILK CREAMERIES.
The relative merits of whole milk and cream-

gathering creameries have been much discussed. The
latter form of creamery is well adapted for a small
cow population, scattered over a considerable extent
of territory, and where the roads are not suitable for
hauling heavy loads of milk. The chief advantages
of the cream-gathering system are :

1. It saves the cost of hauling the whole milk to
the creamery and the skim-milk back to the farm.

2. The patrons have, as a rule, a better quality of
skim-milk on the farm for their stock.

3. It costs less for a building, for machinery, and
for labor to manufacture the butter.

4- A much wider territory can be covered by one
creamery under this system. With pro|jer railway
facilities there is scarcely a limit to the extension of
the creamery's operations. This ensures a large
quantity of butter which is uniform in quality, though
the quality may not be so high as whole milk creamery
butter.

The chief disadvantages of the system are

:

I. The cream is often spoiled before it reaches the
creamery, owing to defective methods of caring for it
on the farm, or because it is delivered at the creamery
once or twice a week instead of daily, as it should be.

2. This results in an inferior quality of butter
which is the chief weakness of the cream-gathering
method of conducting creameries. The experience
of nearly every country which has adopted this system
has been the same. There \s no reason why good

i
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butter cannot be made i„ the crea.n-^.athering cream-ery .f the cream beddivered sweet and cleanivrd

a^om^r"^ ''''
'' '-' -^ ^'^^-^t to

clSl^lf
^''"^^^"*^g^ °f t'^e system is the diffi-culty of secunnjj accurate tests of the cream. Theoil-test churn ,s not a very reliable test, and shouldbe superseded by the Babcock test for fat in aH thec eam-gathenng creameries. There is always more

d.fficulty m securing accurate tests of cream than of

In order to make this method successful it isimportant that the patrons have proper means ofcreammgthe milk, that the pans, cans, or separato
shal be kept perfectly clean, and that the cream shaibe dehvered at the creamery in a sweet condition !othat It may be pasteuri/ed if necessary. The pasteuri
.atu.n of the cream when sw- .t is much to be ;

'

ferred o-the pasteurization of sour crean, although
the latter improves the flavor of the butter

I he whole milk or separator creamery is suitable

roads
'^

''"' P^'P"'ation. and where there are good

The chief advantages of this plan are •

1. The buttermaker has control of the cream
npen.ng, and consequently can make a better qualityof butter throughout the year.

^

2. More accurate testing of the milk may be doneand consequently there is less dissatisfaction among
the patrons, *»

3. It saves the labor of creaming the milk and

1
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caring for the cream on the farm. It also reduces the

expense for creaming machinery, as one hundred

separators would cost from $7,000 to $10,000, while

about one-tenth of this sum would purchase power
separators for creaming the milk at the creamery.

The labor of running and washing a separator and

caring for the cream will amount to about two hours

daily, which will be worth $70 to $75 per \ear. Add
to this the interest on money invested and ten per

cent, for depreciation in value, and it will be found

that if the milk can be hauled for five cents per one

hundred pounds it will be cheaper to send the whole

milk to the creamery.

The disadvantages are the extra cost of hauling,

the poor quality of skim-milk returned from man\'

creameries, and the extra cost of manufacturing a

pound of butter.

To sum up, the cream-gathering creamery is well

adapted for certain districts—in fact is the only form

of creamery which is practicable—but we may not

expect to make a quality of butter suitable for the

highest export trade by adopting this system. The
whole milk creamery is more expensive to operate,

but is favorable for producing the highest quality of

butter, and in the end is the form of creamery which

will pay farmers best in the well settletl dairy districts.

The practice of taking in both milk and cream, anrl

mixing the cream gathered from the farms with the

cream separated at the creamery, is fraught with
danger unless the cream be pasteurized sweet or

churned separately, which is not practicable in many
case.s. Some creameries mix the sweet cream with
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the whole milk and run all through the power sepa-
rator before pasteurizing.

The combination of a central creamery with a
number of skimming stations or auxiliary creameries,
where the cream is separated and sent to the central
for churning, overcomes the difficulty of long hauls
for the milk, and tends to produce a large quantity of
butter having a uniformly good quality. However,
such creameries require excellent management, else
the expense of operating them consumes all the
profits.

I

i

I



CHAPTER III.

BUILDINGS AND MAC3iINERY FOR
CO-OPERATIVE FACTORIES.

Dairy buildings should be set on stone or cement
foundations. The old plan of putting factories on
posts, so that the air may circulate underneath, should
not be adopted, as the posts soon get out of place and
the factory becomes dilapidated and the floors uneven
in their surface. If a wooden floor is put in the
factory it shcnild be supported with cross walls to
carry the weight of vats <.r inachiner>-. The floor for
the separator and churn needs to be specially well
supported, also the floor carrying the vats of milk
Well selected one and a half inch matched pine-
lumber IS probably the best material for a wooden
floor. The joints should be put together with white
lead. 1 his floor sh.iuld receive as soon as laid, at least
two coats of hot linseed oil f half a gallon), turpentine
(one pint), and dr'yer (one pint) applied with a white-
wash brush having a long handle (in the side This
dre.ssing sh<,uld be applied at least once a year to
preserve the floor and make it easy to clean as the
hot oil fills the pores of the wood, thus presenting
water, grease, milk, etc., from entering. However a
wooden floor should not be used in a well-built factory,

124
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as it soon rote and causes a great deal of trouble
hrough leaks and unevenness, making it difficult to
keep clean and sweet. The best floor, considering
cost ,s made of gravel, sand, and cement. The ground
should be properly graded so as to give a fall of ab<,ut
one mch m si.v feet to a gutter in the workroom.
.The floor ofa cheese ripening-room should be nearly
levelX On the firmly packed ground should be
placed from four to si.x inches of gravel. This sh<.uld
be well pounded. On this a layer of abr.ut four
mches of .sand and cement, mixed in the pro,..rtion
of four or five of sharp sand to one of good ce.nent.
should be well packerl. and then a finishing oat .>f
sand and cement (tw.. to one) „f about cne inch
th.ckne.ss should be Irrmellcd and nicely finished so
as to give a smooth, hard surface to the floor If the
ground slopes very much, .so as to reqmre filling, this
should be done with field stone. \^ possible, and the
gravel should be washed among the stone .so as to
make a compact b)ttom. If stone be not available
and dirt .s used, it must be pounded in very firmly
before putting on the gravel and cement, else the floor
will crack. It is important to have all the floor laid
tn one day if possible, as it is difficult to get a good
connection between the hardened edge of the cement
laid one day and that of the fresh put down a few
days, or even one day. later. It is also important that
the dram be properly laid with a good fall to the
outlet. It is better, when making the drain, to have
a pattern made of pro,,cr width (about four inches on
top) and having the rir>ht slope. If a belLtrap. which
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is one of the best, be used, this should be set in the
cement and shghtly below the bottom of the ^'utter.

It pays to secure a competent person to suf)crinten(l
Ihc laying of a cement floor, and to use none but the
best material.

The cement ouj^ht to extend at least six inches
from the floor on the walls, so that there will be no
\V(K)d within six inches of the floc.r. If the wains-
cotting be two or three feet from the fl.)or and the
intervening space smoothly finished with cement, all

the better.

A cement floor in a cheese rif)ening-room will help
to maintain a lower temperature in the room, but in
the case <.f refrigerators it will be necessary to j^rotect
the floor from the warmer earth underneath, else it

will be found diflfirult to hold a sufficiently low tem-
|)erature for storing butter. This can k.- flotie by
n ing an insulated woorlen floor on the cement, or by
|)lacing insulating material such as asbestos undJr
the cement when laying the floor.

The walls of the building should be strong enough
to carry the roof, and be well insulated so as to prci-

tect the inside from the effect of the outside cold or
heat Hollow cement block.s, hollow bricks, or
ordinary brick, cement, stone, or wooden walls may
be used. The advantage of having a hollow space in
the material is that it saves the expense of insulating.
Brick, cement, stone, or wooden walls should have
still air spaces in them. These are usu y obtained
by building paper and matched lumbc. nailed on
wooden strips set on the inside of stpne or brick walls.
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If the walls be made of w„od. there should beat leasttwo .st.Ila,r spaces in the uall. made <,f five thict
ness.soflumberandat least three of«ood buildin,

and bottom so that the air in them cannot circulate!.
In the case of refr.jjeratr.rs and well made cheese
npenmg-rooms there should be in addition a six inch
space fi led with dr>- sawdust, mill shavings, or tan
bark. It ,s also a jjood plan to confine the air of the
wall m refrigerators in small spaces by nailinjj inch
strips between the sheetinjj in such a wa)- as to form
squares from one to two feet in size
The best inside finish for a brick, stone, or cement

bmldrnp ,s the wall, without any lumb.r except on
the ce«I,ng. The walls and .eilin^r should he white-
washed as often as needed in order to keep it cleanA spray pump may be used for the pur,,ose \ lath
and plaster finish is not suitable for a factorv as the
plaster becomes loosened by the jar of the machinery
and by the steam and soon falls and disfi^u.res the
ins.de.

1 he ceiling of the work-room in a creamerv
or cheesery should not be less than twelve feet high
This makes the room much cooler in summer and
more healthful at any time, though somewhat more

of?H K '^^A u T'f
''•• '^''^" '^^^^'"g "' ^" parts

of the buildmg should be done from the steam boilerBy arrangmg for the condensed steam to return to the
boiler the expense is not very great, and it saves the
expense, risk, and trouble of stoves. For each twenty
cubic feet of space to be heated, one linear foot of
inch pipe is needed. A room thirtv by thirty by

1.
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^

twelve would contain 10,800 cubic feet and would
require about 540 feet of inch pipe to heat it properly.
These pipes are most conveniently placed on the wall
of the building.

The weighing porch should be located on the south
side of the building, if jxjssible, and the refrigerator
and cheese ripening- room on the north side. The
wcigh-can should be elevated so that the milk will
flow by gravity int(. the vats through a conductor
pipe. The boiler-room should be convenient to the
making-room, and it is a good plan to have the steam
gauge in the making-room, or have a window where
the steam pressure and water glass on the boiler may
be readily seen while at work. ( reamcry, chcesery.
and boiler-room floors should be on the same level
as far as fK)ssible. The labor of going up and down
steps is too great in the gravity creamerx where no
pumps are used. Miik aad cream pumps are now
made which are easily cleaned, hence the milk and
cream may be elevated at less cr>st than the butter
maker. The building should be so arranged that the
finished product is always travelling towards the re-
frigerator or ripening-room. The water tank is best
placed above the boiler, where there is less danger of
the water freezing in winter. In summer this water
would be too warm for washing butter, hence it should
be pumped directly from the well. The skim-milk
tank may be placed in the attic, but it should be easy
of access, so that it may be cleaned readily. It is

important to have plenty of hot water u> clean the
skim-milk tank.
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Srrocns should be provided for doors and windowsm Slimmer to keep out flies. No factory is pr..r>erlv
•-•quipped without these barriers to a ^'reat nuisance
til factory work.

The size of rooms require«l in 500 cow creamerie-
wia cheeserics will be somewhat as foll.)ws:

Makinjj-room for b(jth about 30 ft. by 30 ft.

Ripening-room for chccsery about 30 ft. by 30 ft.

Boiler-room for both about 12 ft. by 16 ft.

Refrigerator-room for creamery about 12 ft bv
.;o ft. by 8 ft. high.

' ^

Bath-room, 6 ft. by 10 ft

Office, 6 ft. by 10 ft.

If the central cold storage or ripening-room plan be
adopted, which will be discu.s.sed under cheesemaking
and marketing cheese, then a very small room for
stonng about one week's cheese is all that would be
necessary instead of the large ci-irg or ripening-
room. The bath-room for health and cleanliness of
the men employed should be a feature of every fac-
tory. An office for book.s, etc., is also necessary.

MACHINERY.

The most important machine is the steam boiler.
This should be a large (not le.ss than twenty horse
power), horizontal, tubular boiler, properly bricked,
and having a brick chimney so as to give proper
draft. It should be provided with both pump and
injector methods of feeding water, Small boilers are
wasteful of fuel and time. The engine for a 500* cow
creimery should have a capacity of ten or twelve

:^J
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horse {X)wer. If mechanical refrigeration is used a

lander engine and boiler arc necessary. An enj^ine is

not a necessity in a cheesery, but is convenient in a
large factory for milling the curds. Where electric

power is available, a ten or twelve horse power motor
is one of the most convenient powers for crcamcYv
work. The shafting should be centrally- located, so

as to drive all the machinery in the building from one
line shaft if possible. This shaft shouM be about one
and a half inches in diameter and make from 200 to

300 revolutions per minute. VVcxxlen pulleys are
convenient and satisfactory if made of good material.

Iron pulley.s rust and are difficult to change on the
.shafting. It is important to have pulleys of proper
size in order to give the desired speed to the
machinery. The following are rules for determining
size of pulleys and length of belts :

To find the diameter of a driven pulley, multipl)-

the diameter of the driver by its number of revolu-
tions, and divide the product by the number of
revolutions the driven pulley .should go. 1 he result

will be the diameter of the driven pulley.

Example
: Diameter of pulley on engine, 40 inches

;

speed of engine, 160 revolutions ; speed ofmain .shaft,

200 revolutions; 40x160-^200= 32, which is the
diameter in inches required for the driven pulley.

To find the required size of a driving pulley, multi-
ply the diameter of the driven pulley by the number
of revolutions it should make, and divide the product
by the revolutions of the driver.

Example : Diameter of the pulley on intermediate
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W4 iiKhes. whirh is reqiiircl t., run .xx) revolutions
fwr inu)ut.-. Revolutions of shaft 200. 4 x 900-^ 200
= i«. which is the diameter in inches of the puHcv
required to drive the intermediate at proper speed

To find the Icn^nh of W\k for any two pulleys, add
the diameter of the two pulleys together, divide
this sua, by two. and multiply the quotient bv 35/Add th.- prcKhut to twice the distance bc'tweet,
the centres of the shafting, and the result will be the
required lenj^th '>r belt.

Kxample: fwo pulleys are S and 24 inches in
diameter, .m.l S fret is the rlistance between the
centres of the .l.afiinK, N ^. 24 . 3 ,. 32 -^ 2 = 16. 16 x
lV^-':>2 inches 4 feet 4 inches, and 4 feet 4 inches
+ 16 feet (twice iIr distance between the centres of
the shafting

:

= 1 > f.vt 4 inches, which is the length
of belt required.

It is also iiiiportaiu that hot and cold water tanks
and at least one washing-sink be in cverx »actn, .

'

These are best made of galvanized iron, paint, ; i,"

the outside, with a large tap on the bottt 'n f J-
water tanks and a suitable plug in one end of ^^v: ..,:, ,},

sink. Wooden tanks ..r sinks are difTicuit to .

'

.
,•

while wooden tanks lined with tin or galvaru; .
1

iron soon leak ami cause a great deal of trouble.
The folI.)wing is a list of the utensils reciuircd, and

their estimated cost for a 500 cow cheescry :

Boiler, 20 h. p., two 6oo.gall(m vats, two i2.hoop
gang presses, acidimeter, one 800-lb. scale of double
heam. one 50-gal!on weigh can, nn'lk conduct.,r, head
and pipe, two curd three-eighths inch knives, curd
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scoop, dipper, pails and thermometer, one 24-bottle
steam Babcock tester, one curd mill and curd agitator,

steam pipe, shafting, pulleys, hangers, etc.

Estimated cost, $500.

Outfit for a creamery on the scparat(jr plan for 500
cows:

Boiler, 20 h. p. and engine 10 h. p., one separator,
two 300-gallon cream vats, one 400-gallon receiving

vat,one400-gallon churn and butter worker.one 800-lb.
scale, double beam, one 50-gallon weigh can, one con-
ductor, head and pipe, one 24-bottle steam Babcock
tester, dippers, pails, thermometers and acidimeter.
butter ladles, printer and packer, one milk heater or
pasteurizer, shafting, belts and pulleys, one 240-lb.
scale, milk pump.s.

Estimated cost, $1,000 to $1,200.

Cream-gathering outfit for a creamery of 500 cows

:

One boiler and engine, two 300-gallon cream vats,

one 400-gallon churn and butter worker, one 800 lb.

scale, double beam, one 240-lb. scale for butter, ten
refrigerator carrying cans or cream tank, one No. 2

oil-test churn or steam Babcock tester, five driver's

ca.ses, pails, ladles, packers, printers, acidimeter, etc.,

shafting, pulleys, belts, etc.

Estimated cost, $600 to $800.

Outfit for cheesery and creamery combined, with
separator, for 500 cows

:

Boiler and engine, one .separator, one 400-gallon
receiving vat, two 3oo-gall(jn cream vats, one 400-
gallon cluirn and worker, one 800-lb. scale, one
50-gailon weigh can, one conductor, head and pipe
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acidimeter, one 24.b».>ttle steam Babcock tester,
dippers, mops, thermometers, etc.. butter ladles, pails
and packers and printers, one milk heater or pas-
teurizer, two 600-gaIlon cheese vats, two gang presses,
two curd three-eighths inch knives, curd scoop, pails'
etc., power curd mill and curd agitator, shafting and
pulleys, one 240.1b. butter scale, milk pumps.

Estimated cost, $1,200 to $1,500.
Next to the boiler the most important machine in

a whole milk creamery is the cream separator or
centrifuge. It should be set level, on a firm stone,
cement, or brick foundation. This machine should
have sufficient capacity to separate all the milk with-
out causing too much delay in waiting for the skim-
milk. Where the daily delivery exceeds 8,000 pounds
two machines are advisable. One of these may be a
turbine, so that in case of accident with the power the
milk may be separated and not cause a loss which is

likely to occur by the milk souring in the hot weather.
The " Accumulator," " Extractor," " Radiator," etc.,
which not only separate the cream from the milk but
also churn it into butter, have not up to the present
time proven satisfactory.

Combined churns and workers save labor, floor
space, pulleys and belting, but are more difficult to
clean and operate than a box churn and Mason or
National worker.

The pasteurizer is another very important machine
which should be found in every creamery. It also
takes the place of a milk pump and heater or tem-
pering vat. If a pasteurizer be not used, a milk

: si;
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heater, which can be easily cleaned, and which will

have sufficient capacity to employ the separator for

three to five minutes, is necessary. The channel

variety is satisfactory. It should be made of tinned

copper and have a steam connection and an outlet

for water. It must be placed hijjh enough for the

milk to flow from.it into the separator. All pipes

through which milk or cream passes should be tinned

on the inside for ease in cleanin<i.

The cream vat should have plenty of space on the

sides for ice and cold water, or be provided with cool-

ing pipes from the refrigerating machine.

A skim-milk weigher ordinarily saves a great deal

of trouble and should be found in every whole milk

creamery. A rotary pump for elevating the skim-

milk is convenient and satisfactory. An ejector will

not work with hot skim-milk, as the liquid to be

elevated by an ejector must be cold enough to con-

dense the steam in order that the velocity of the

steam may be imparted to the liquid to be elevated.

In cheeseries the machinery is more simple and
less costly. The vats should be made strong and of

the very best tin. Curd sinks are not necessary, as

racks may be placed in the vats for draining the curd,

and many sinks are a source of trouble in cheese-

making if they are not kept clean. The curd-knives

should not have the blades more than three-eighths of

an inch apart. Curd agitators driven by steam

power, save labor in a large factory. Hand agitators

in smaller factories are very helpful. The horizontal

gang pre.ss is much better than the upright single

press for pressing cheese.
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A number of vat and floor brushes, as well as

rubber mops for keeping the floor dry, is necessary in

every factory. There ought also to be on hand a

supply (jf common washing soda for washing milky
and greasy utensils, and concentrated lye for the

drains.

Labor-saving machinery ought to be provided as

far as possible, and the men in charge

of the factories should make an honest

endeavor to maintain the machinery
and buildings in good repair. The
boiler and engine should be clean and
bright. Pulleys should be tight, bear-

ings well oiled, and belts properly

laced. Separators, pasteurizers, skim-

milk pumps, pipes and tanks, chums,
etc., should be kept perfectly clean and
in good repair. All this takes some
time and care on the part of some one,

but it pays to have this done, as dairy

machinery is e.xpensive and deterio- fe,:

rates in value very rapidly if not well kubbkr mup for
cared for. drying huors.

FACTORY SEWAGE.

One of the most difficult problems about a factory

is the [)roper disposal of the .sewage. To run it into

an open ditch, or into a creek, or any body of water
which is used for drinking purf)oses, by man or
beast, is injurious to health. If it accumulates about
the factory it soon creates a nuisance which is danger-

It
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ous to the business, and a source of annoyance t«»

every one who comes near the place.

Irrigation.—Where the factory is above a sloping
field or plot of land, the sewage may be used for
irrigating purposes with satisfactory results. It is

necessary to have a large storage tank or tanks in

order that the sewage may be applied when needed
by the crop. Roots, grass, garden truck, orchards,
and nursery stock are most benefited by the applica-
tion of factory se vage. Where the conditions are
favorable the factory owner may use this during the
summer time for forcing garden and other crops. It

will pay for the expense in a very short time. There
is no reason why a small plot of ground favorably
situated might not be used for growing all the fruit

and vegetables required on the table. The men
would relish this addition to their regular fare, and
the cost of " boarding the hands " may be very much
reduced.

TANK OR BUND VBLL.

With a porous subsoil the sewage may be allowed
to soak from a tank or blind well. It is very mport-
ant that this tank or well shall be located in such a
position that there is no danger of polluting the water
supply for the factory. If the water supply be drawn
from a well, then the two must be at least 300 feet

apart.

The sewage may be pumped from a tank and be
drawn to adjoining fields, but this plan as a rule

involves too much labor to be profitable.
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SUB-EARTH SYSTEM.

This plan is recommended by the Ontario Pro-

vincial Board f)f Health, and consists of a reservoir

large enough to hold the sewage for a day. This

reservoir or tank is divided so that the solids remain

in the first compartment and the liquid is siphoned

into the second. It is important to have a trap

between the tank and the factory in order to prevent

odors reaching the building. The liquid is drawn off,

as .soon as the second compartment is filled, by means

of a plug or with an automatic flush valve, into com-

mon field tile laid about two feet in the ground, and

of sufficient number to hold all the liquid from the

tank. If the soil in which the tiles are laid is wet, it

will be necessary to drain it before placing the tile for

the reception of the sewagt . The tile should be

placed at such a distance from the factory well that

there is no danger of polluting the water.

! ill-

I'V;^

FILTER-BED.

Where there is sufficient fall from the factory to a

point about three hundred feet away, the filter-bed

plan is to be recommended. In making such a bed

observe the following :

I. Have tight connections between the gutter in

the factory and the drain leading to the bed, with a

trap between the two. Lay four or five-inch glazed

sewer tile, in as straight a lina as possible, from the

factory to the filter-bed. These tiles should be

cemented at the joints and be laid below frost. At
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a safe distance, say. <.ne hundred feet fror i the factorv
ordinary tile may be used, as they are less expensive'

2. Kxcavate a bed about twentN' feet by twenty
feet to a depth of two or three feet, using the dirt to
bank the sides, making the bed four to six feet deep
In the bottom of the excavation place from two to
four rows r,f fcur-inch drain tile, covering the joints
and giving them a fall of two to four inches to the
further side of the bed, where they may empty into
a ditch, stream, or bay. Then fill in the excavation
on top of these tile with coarse gravel. Make the
surface smooth and sloping towards the farther side

3- A wooden trough may be used for distributing
the .sewage over the surface of the bed.

4- Rake the surface occasionally, and keep it free
from weeds. In the winter the surface may be fur-
rowed and the furrows covered with boards to pre-
vent freezing.

5. The top three or four inches may have to be
renewed with fresh sand or gravel every four or five
years.

6. Where possible the " blow-ofif" on the boiler mav
be connected with the ^.ctory drain to clear it of
grease, dirt. etc. Hot .solutions of lye should be
poured down the drain at least once a week

lip IS
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CHAPTKR ly.

METHODS OF PAYING PATRONS OF

CREAMERIES AND CHEESERIES.

In a CO o'.urfttive dairy, the most correct way of

dividing; proceeds from sales of butter or cheese, wou'd

be to make each patron's milk or cream separately.

uv\ after deducting the cost of manufacturing and

marketing u«ve each patron the remainder. In this

way those furnishing milk or cream of good flavor

would receive the benefit of the improved quality of

the finished product. This plan, however, is not

practicable in actual factory work, as the milk or

cream must be all mixed together, and the quality of

the finished product represents the average of the

whole delivery. Another lii-tor also enters into the

question, and it is the one usually considered, though

the first is just as important, probably more so. 1 his

second factor is the difference in the butter and the

cheese capacity of milk and cream obtained from the

various farms. In the early days of co-operative

dairying all the milk and cream was considered to be

oi equal value, according to its volume or weight.

For instance, it was assumed that one hundred pounds

of milk would make .so much butter or cheese, regard-

less of its richness. Thi. was also assumed to be the

140
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case with reference to the butter production of cream,
and the gallon or the "creamery space" was the
standard. After a time fxjople realized that there
was a difference in the amount of cheese or butter
made from one hundred pounds of milk, and also that
cream varied in its richness, hence vari..us tests were
devised, which are discussed in Part I. The first test
used in cream-gathering creameries was a test churnm which a small quantity of each patron's cream was
churned as often as possible, and the yield of butter
ascertained. The results of these churn tests were
taken as the average quality of the cream delivered
by each patn)n. Then came the oil-test churn in
which a small quantity of cream is churned and the
fat is melted into oil. The theory of this test is some-
what as follows: A standard creamery inch is one
inch of cream in a pail (known as the driver's pail)
which IS twelve inches in diameter, and which tests'
one hundred on the scale. It is supposed that one
pf)und of average butter contains twenty-five cubic
inches of butter oil. A creamery inch contains about
ri3 cubic inches, therefore 25 is about 22 percent, of
113- Any sample of cream which produces 2^ per
cent, of its bulk in the form of butter oil is supmsed
to yield one pound of butter per creamery inch.
The driver fills a glass tube to a depth of about five

inches with cream. If the sample yields i.i inch of
butter oil it is said to test 100 and is equal to one
p .nnd of butter per inch, because i.i is 22 per cent
of five^ So.netimes the readings arc made by means
Of a chart, and sometimes by means of a graduated
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rule. The chart is more accurate, as it is not impor-

tant to have an exact* depth of cream in the test

tube, which i^ absolutely necessary when measuring

with a rule.

The oil-test may be considered as not very reliable

for testing for cream, and a buttermaker has to do a

good deal of guessing to make his oil tests and churn

results agree. In order to get approximately accur-

ate tests, it is important that the drivers be accurate

in measuring the cream, and careful in mixing it

before taking a sample. It is also necessary to take

samples from all the lots of cream delivered by or

got from a patron each time. Ihe buttermaker

should be careful to get a complete and distinct sep-

aration of Initter oil, water, and curdy matter in

each test tube. He should also be careful to read

accurately.

The following are the directions given in Bulletin

114, from the Dairy School, in connection with the

Ontario Agricultural College:

" To make an Oil-Test. Upon their arrival at the creamery,
place the samples in a warm place, as over the boiler, and
leave over night to ripen thoroughly. They zi'ill not churn
properly unless xvell ripened.

"The next morning place the samples in water at a tem-
perature of about 90 degrees; and as soon as the cream will

flow freely from one end of the tube to the other, place in

the oil-test churn and begin churning. Should the cream at

any time cool and thicken, place the samples in warm water
to liquefy the cream again. Continue churning until there

is evidence of a clear separation of the fat ; then place the

samples in hot water, at a temperature of from 160 to 170
degrees, for from fifteen to twenty minutes.

" If the separation be complete, the fat will be clear and
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yellow, and there will be three distinct columns with sharp lines
or divisions between them, viz., a column of clear fat on top, one
of whey next, and one of curdy matter at the bottom. If there
be not a clear separation, cool to about go degrees, churn
again and proceed as before.

" To take a Reading. There is a chart prepared for the pur-
pose. Placing the bottle in an upright position on ...e 'base
line' of the chart, move it along until, when looking bv the
right side of the bottle, the top of the column of fat comes even
with the uppermost slanting line on the chart. Next, still look-
ing by the right side of the bottle, observe the line to which the
bottom of the fat comes ; the number on this line gives the
reading.

"A small rule made especially for the purpose is more con-
venient than a chart. This, however, will give an accurate read-
ing only when the test-tubes have been filled precisely to the
mark. The chart consists of a sliding scale and gives the pro-
portion of oil regardless of the depths of cream taken in the
test-tubes.

"Sometimes the fat, though clear, is somewhat open In
such cases, or when the fat is not clear, allow the samples to
become cold, and then place in water at a temperature of about
120 degrees F. before taking a reading. About 120 degrees is a
very suitable temperature at which to take readings.

'' Meaning of the Reading. Cream that gives a" reading of
100 in the oil-test will make one pound of butter for every inch
of such cream in a cream pail twelve inches in diameter

; cream
testing 120 will make 1.20 pounds of butter per in. h. To find
the pounds of butter, multiply the number of inches by ihe
reading and divide by 100."

The Babcock test for determining the fat in the
cream is a much more accurate test and should be
introduced into cream-gathering creameries as rapidly
as possible. In order to overcome the difficulty of
carrying scales, the cream may be measured as for

fl'
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the oil-test, and the weight ofcream may be calculated

by using the factor 4.1 to convert the inches of cream

into pounds, e. g., a patron has ten creamery inches,

10 X 4.1 =41 pounds of cream. If this test 30 per

cent, fat, he is credited with 12.3 pounds of fat.

To reduce the labor and expense of testing, the

drivers may take samples at the farm in the ordinary

oil-test tubes, and this may be examined by the butter-

maker for flavor and acidity, on arrival at the cream-

ery. This may then be transferred to a pint jar,

labelled with the patron's name, and containing a

preservative to prevent souring. At the end of twO

weeks or a month this composite sample may be

tested for fat, and this test will represent the average

cream delivered by the patron during the month.

To find the total pounds of fat delivered multiply

the f)ounds of cream by the percentage of fat and

divide by 100, e.g.^ the total delivery of cream during

the month is i.cmdo lbs. The composite sample tests

30 per cent, fat, then the pounds of fat are 1,000 x

30 -r 100 = 300 lbs. fat.

Ordinary pint milk bottles may be used for com-

posite samples of both milk and cream. Paste a gum
label with the patron's name written on it in ink.

Coat this with white shellac, which will prevent the

label being washed off", and if givjn two coats such a

label will last for a year or more. An excellent pre-

servative is made by mixing seven parts of potassium

bichromate with one part of corrosive sublimate (bi-

chloride of mercury). The quantity of preservative

for each bottle is about what will lie on a ten cent
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piece. In hot weather a \\\.^\t. more will have to be
added at the end of two weeks Take from each
patron's delivery of milk or cream about one-half
fluid ounce, and place in the bottle. At the sr.me
time give the bottle a rotary shake to mi.x the cream
with the milk. Keep the bottles corked by using
turned wooden corks. It may be necessary to put
the samples in a cool place in warm weather. When
testing these composite samples, first set them in

water at a temperature of about 1 10 degrees F., to
loosen^ the cream. Then mix thoroughly by pourini;
from one vessel to another. If the .samples have
thickened, a small amount of potash in the form of
lye may be added. Before adding the sulphuric acid
the samples must be cooled to about 65 degrees F,
Then proceed with the test in the usual way.

It will thus be seen that the value of milk or cream
for buttermaking depends upon the fat it contains, as
fat is the only constituent of importance which enters
in^o the manufacture of butter. In cheesemaking,
however, we have two constituents of the milk which
are of importance, therefore the methods of dividing
proceeds among the patrons of cheeseries is more
complicated. Three systems are now in use among
Canadian factorymen. These three systems are
briefly discussed in Bulletin 1 14 from the Ontario
A jltural Gollege as follows :

" I. Paying according to the weight of milk regardless of its

quality. The principle of this plan is that all milk is of equal
value per 100 lbs. for cheesemaking. It rests on a false
assumption, is unjust, and it tends to promote dishonesty.

10
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Factr<r>men .ind honest patrons who complain that some of the

milk is skimmed and watered by dishonest patrons deserve

little sympathy, because a remedy is within the reach of all at

a very small cost. The milk of all patrons should be tested

regularly, and be paid for according to its value for cheese-

making.

" 2. Payinji according to the weight of fat delivered in the

milk, the same as at cr imeries. The principle of this system
is that all milk is valuable for cheesemaking in proportion to

the fat which it contains. The system is manifestly more just

and equitable than the first-named, and is to be commended in

preference to ' pooling ' by weight of milk. The chief weakness
of the plan is tha' the yield of cheese is not in direct proportion

to the fat contained in the milk ; therefore, it gives an undue
advantage to the patrons sending milk containing a high per-

centage of fat.

"3. Paying according to the fat and casein in the milk, the

casein being represented by the factor 2, added to the percent-

age of fat. The principle of this system is that milk is valuable
for cheesemaking in pr«)portion to the fat and casein contained
in it, and it further assumes that the percentage of fat plus 2

represents the aTailahle fat and curdy compounds in milk for

cheesemaking.

"The application of the third system is very simple. To
illustrate : The tests for fat of patrons' milk are 3.0, 3.5, 3.8,

and 4.0. The percentage of fat and casein are 3 -J- 2 = 5.0

;

3.5 + 2 = 5.5 ; 3.8 -f 2 = 5.8 ; and 4.0 -f 2 = 6.0. The
pounds of fat and casein are calculated by multiplying the

pounds of milk delivered by the percentage of fat and casein.

Thus, if the first patron had 1,500 Us. of milk, he would be
credited with 1,500 x 5-^100 = 75 pounds of fat and casein.

If the s>.rond delivered 2,00 pounds of milk he would be
credited with r,ooo x 5.5 -f- 100, or iiolbs. fat and casein, and
so on with the others. The value of one pound of fat and
casein is ascertained by dividing the net proceeds of the sale

of cheese by the total pounds of fat and casein delivered.
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"The following table gives a summary of the results obtained
during five years' e.xperin.ents, in which 250 experiments were
made, with nearly 200,^ lbs. of milk, which contained per-
centages of fat varying from 2.7 to 5.5 :

Aver-
age
per

cent,

fat in

milk.

Lbs.
cheese

madeper
00 lbs.

milk.

8.75

903
10.02

10.67

11.44

12.13

Lbs.

cheese
madeper
I lb. fat

in milk.

3.04
2.80

2.61

2-53

2.41

2.32

Lbs.
cheese

madeper
I Ih. fat

and
Casein oi

per ce-it.

fat + a.

Lbs. loss of fat anc
casein in whey.

Per cent,

lost in

curing
in four
weeks.

Avermge score.

Per
ioc» lbs.

milk.

2.71

2.75

3-34

3-21

3.64*

3.40*

Per
too lbs.

cured
1 heese.

Flavor
max.,
35.

Total
max.,
loa

2.87

3.22

3.83

4.23

4.74

5.21

1.79

1-72

I.7I

I.71

1.69

1.68

3-09

3.'5

3.21

3-02

3.18*

2.8o*

4.26

4-43
4.10

4.05

307
3-53

30.4

30.2

30.8

31.0

31.0

31-5

89.9

89.4

90.3

89.8

91.6

' Fat only. Casein not determined.

"Amounts of money (cheese 8r. per lb.) credited by three
stems and alsn vaino ^f ^i,.

'systems and also value of cheese.

Average
per crnt. fat

in milk.

2.87

3-22

3.83

4.23

4.74
5.2

1

.
Weight of

milk—1,000 lbs.

milk.

Weight of fat
in 1,000 lbs.

milk.

W'eight of fat

and casrin
in 1,000 lbs.

milk—or fat,

+ a.

$8 27
8 27
827
8 27
8 27
8 27

$5 91
6 63
7 89
8 71

9 76
'o 73

$6 69
7 18

8 02
8 56
9 27

9 91

Value of cheese
made from
1,000 lbs.

milk.

$7 00
7 22
8 02
8 54

15

70

"Our five years' experiments prove that this i> d systemcomes nearest to the actual value of the chees. produced,

r.i
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though it still places a slight premium on the milk fat. It

encourages the production of good milk, and at the same time

does not discourage the majority of patrons who have aver-

age milk, and who are apt to envy those whose cows give a

small amount of rich milk, and who draw a large share of the

proceeds of cheese sales, when the money is divided on the

basis of the fat only."—a A. C. Report, i8g8, p. 52.

Irv addition to weighing and testing the milk and

creaim delivered by each patron, it i.s important that

a concise and clear statement be furnished at the end

of each month. Thri following may be taken as a

guidte for a whole milk creamery

:

Creamery

19-

Statement for month of

Mr

i«t*«*««a«< P.O.

Lbs. milk received.

Av. per cent. fat.

LbK butter.

Lbs. milk to one lb. butter.

Per cent, increase of butter over fat.

Selling price of butter per lb.

Cost per 100 lbs. for hauling.

Net value i lb. butter.

Net value i lb. butter fat.

Net value ico lbs. milk.

Total amount received for butter.

Total cost of manufacturing.

Lbs. butter taken out by patrou value

Net smoimt due patron.
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The dairy department of the OiUario ARricultural

and:?:,""'' """!: ''™ ^^ '- •°-' -••ere.he ^nt

ONTARIO AGRICULTURAL COLLEOR,

Guelph,
1^

DAIRY SCHOOL
In account with Mr.

From

Dr.

to.

Cr.

Lbs. milk
Per cenf fat

Lbs. fat

Price per lb. fat . ,

.

Value of fat

Allowance for skiiii-

milk ...
I

Total .....'!'

^bs. cheese ...@.
Lbs. butter . . .@.
Hauling milk..®.,

Balance due patron.
I Total

II

"ertified correct
!

I

folWs
:''"'""' '""" '"'"^ "^" » '•o™ -

3B
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Tavistock, Out., |g

Monthly Statement of thk Tavistock CHEr sk Factory,
In account with

•S

8
li

8

-J

»

sis
H n III

Cur- a. \£

Ibi.

31

I

Some factories combine a monthly statement with a
cheque. The cheque is detached by the patron from
the monthly statement, and presented to the bank for
payment.

.11
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CHAPTER V.

CANADIAN CHEDDAR CHEESEMAKING.

TriE cheese industry is the most valuable branch
of agriculture in Canada. Our exports of this „ne
article are valued at over twenty millions of dollars
annually. There are =•. )ut 3,5cx) factories for the
manufacture of cheese in the whole of Canada, but
over 3,000 of these are found in the Provinces of Onta-
rio and guebec. It is altogether likely ti.at the cheese
centres of Canada will move out West, and that the
older provinces will engage more largely in butter-
making, because chccsemaking is much more e.vhaust-
ive of soil fertility, and the newer provinces aie much
better able to withstmd the drain than the o' '

-r
settled parts of Canada. However, cheesemaking p . s

the farmer much better during an average of years
than does buttermaking, and fur some tii.x- we are
likely to continue making cheese, o. at least Liutil the
butter industry is established on c, of^.ter basis than
at present.

The system of cheesemaking which is followed
almost exclusively in Canada is that known as the
Canadian Cheddar, which is an improvement upon the
English Cheddar .system in so far as its application to
Canadian conditions is concerned. The system ori".
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inated in the village of Cheddar, which is in Somer-
setshire, fifteen miles from Bristol. According to a
local poet, Cheddar is

" Famous for capital C's -
Cliffs, Caverns, and Cheddar Cheese !

"

Here the monks, who loved good living, used to
have this famous cheese on their tables, and travellers
who visited the « Cliffs and Caverns " spread the fame
of Cheddar cheese to all parts of the world.
The main features of Canadian Cheddar cheese-

making are

:

1. The use of steam heat to julate the tempera-
ture.

2. The ripening of the milk before adding the
rennet.

3. Removal of the whey from the curd with a small
amount of acid.

4. Matting or Cheddaring the curd.

5. Ripening the curd before milling.

6. Airing the curd to improve the flavor.

7. Applying the salt to the curd before pressing.
8. The cylindrical shape, weighing from seventy to

ninety pounds.

To make good Canadian cheese it is important to
have a good building equipped with modern utensils
a large supply of clean sweet milk, a maker who thor-
oughly understands his business, and. combined with
all this, good business management on the part of
someone. The object of the cheesemaker is to reduce
the water content of milk, and to preserve in a palat-
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to it. This is stirred into the milk by means ofa spatula.

The time at which the rennet was added, and also at

which coagulation takes place, are carefully noted.

A piece of burnt match or a small stick in the milk
helps to note the latter point. The milk should coagu-
late in from eighteen to twenty-two seconds, which
will allow it to remain in the whey from two and a
half to three hours.

The Monrad and Marchall rennet tests are also used
to a limited extent in Canada.

However, if the ripening of milk is the development
of lactic acid, it is important that the degree of lactic

acid shall be measured in a more accurate way than
can be done by means of a rennet test. The rennet

test measures the susceptibility of milk to the action of
rennet, and only indirectly does it test the acidity

of milk. For this purpose an acidim.eter is much
more valuable, and it can also be used for measuring
the acidity of curd at further stages of cheesemaking
instead of using the hot iron test, which is very unre-

liable and of little or no value except to experienced

cheesemakers.

The following description of the acidimeter has
been prepared by the Dairy School in connection with
the Ontario Agricultural College

:

" By the term acidimetry we mean the process of determin-
ing the strength of acids, or degree of sourness, as by the use of
alkahne solutions. The fact that acids and bases have the powe;
to destroy the characteristic properties of each other is well

known. Moreover, from many experiments conducted it has
been discovered that the act of neutralization is a definite one ;
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that is, for a certain quantity of an acid a certain quantity of a

base is required to effect neutralization, and vice versa. Within
the past few years this knowledge has been turned to practical

account in the manufacture of cheese and butter, the result

being tha' a convenient and rapid method of determining the

acidity of milk and its products has been placed in the hands
of dairymen.

"The process of estimating the percentage acidity of milk

a^.d its products by means of the alkaline solution may be

described as follows : The necessary quantity of the substance

(id c.c. is convenient) being weighed or measured, as the case

may be, and mixed with distilled or rain water to a proper

state of dilution if necessary, an appropriate indicator is added
(three or four drops of phenolphthalein). Standard alkaline

solution is then cautiously added from a burette till the change
of color occurs. The alkaline solution should be of such a

strength that i c.c. of the solution will exactly neutralize .01 of

a gram of lactic acid : therefore the percentage acidity (if 10

c.c. of the milk be used) can be read direct by noting the

number of c.c.'s of the alkaline solution required to bring about

a permanent change in color. Example : Suppose 10 c.c. of

milk are placed in a beaker, the proper indicator used, and the

standard alkaline solution added until the color of the contents

of the beaker changes. We read the burette and find that 5.7

c.c. of the alkaline solution have been used The acidity of

such milk would be .57. Why ? Because i c.c. of the alkaline

solution represents .oi of a gram of lactic acid ; therefore 5.7

c.c.'s of the alkaline solution would represent .057 of a gram of

lactic acid.

" Now 10 c.c. of milk contained .057 of a gram of acid.

"Therefore 100 c.c. of milk would contain .57 of a gram of

acid.

"As phenolphthalein is the best indicator to use in testing

the acidity Of milk, the alkaline solution should contain no
carbonate. Carbon dioxid interferes with the detection of the

end-point ; therefore every precaution should be taken to pre-

vent the solution from absorbing this gas. The accompanying
diagram shows a small bottle attached to the larger one, which
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No hard and fast rule can be laid down for thedegree of ripeness which is best for all conditions Acheesemaker must find for himself what degree ofr^ness of the min win allow the curd to rema „ ,n

cooked, wh,ch requires from two and a half to ^^hours This can only be obtained by experience a^the rules g,ve„ are to be taken as guides only There
IS httle or no ga,n in time for making the cheese bvnpenmg the milk before renneting but ift^ltoo
sweet there is danger of the curd LainingTn the

COLORING MILK FOR CHEESEMAKING.
Canadian cheese are commonly divided into two

classes "white" and '.colored." If ,he latter areimde cheese-coloring at the rate of one to one and
« half ounces of coloring per 1,000 pounds of milk is
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added soon after the milk is in the vat and the total

weight known. Cheese color is usually made from
annatto seed dissolved in potash, or from a mineral
source, such as coal tar. The tendency is in favor of
uncolored cheese. If people who ask for colored
cheese saw the material u.scd for giving it the deep
yellow color there would be less demand for such
cheese. The object is to deceive the purchaser of
the cheese, who thinks that he is getting a richer

cheese because it is more highly colored.

To color evenly add the required amount of color-

ing to a large dipperful of milk, then mix thoroughly
by stirring it through the whole vat of milk.

RENNET AND RENNETING.

Rennet is an extract from the stomach of a calf,

and contains, in addition to preservatives, peptic and
lactic ferments. Some plants, such as the artichoke,

melon tree, and butterwort, contain properties similar

to rennet. It is u.sually sold in the form of a liquid

extract. This should be clear, and have a pleasant,

not too strong smell. Sometimes cheesemakers make
the extract from calves' stomachs, but it is safer to

purchase a reliable commercial brand. As rennet
varies in strength it should be tested by mt ns of the
rennet test. Rennet is al.so sold in powder and tab-

let forms, but these have not been popular among
Canadian cheesemakers, largely because of the trouble

in getting them dissolved. The liquid is always
ready for use, and the average man does not wish any
extra labor when he gets ready to "set the vat."
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Kennet in powder form is much more concentrated

;: 'Z
'"^

r°
"=.,'"'"""'"«' "..<! if Kept drytte,,s danger o spoiling as compared >vi,h ,he liqu dform rt would also reduce the cost of transpor.a',™and expense of bottling or putting in casks, vc, d«"no, seem to meet with favor. The rennet powdeshould be gray,sh white in color, with little smelland be easdy dissolved in water We expect to «e'
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^"^ '' apparently similar tothat of re,met, but there is a marked difference. Theac,d causes coagulation by neutralising the lime salts>vh,ch cause the casein to be held in solu.ior Therennet acts on the casein of milk, splitting it intotwo part., a soluble which passes off i,, L1^1and ,s lost for chee.se.naking. and an insoluble whichforms a ch.ef part of what is known as curd. Ho'vever the aeon of rennet is not as yet fully „„de .

stooo. By some ,t ,s considered that rennet acts bykatalys,s or contact, causing ,he coagulation of ,hecasern by ,ts presence This view is no, acceptedvery w.dely. We know i, is a power.-ul agen, but asto the exact nature of its method of produdng eoa^ulafon we are yet largely in the dark. It does not acton mnk if i, has been boiled, or if an a kal bepresent Large quantities of water in milk alsoretard rennet action. In ho. weather, when patronsuse soda m the milk .0 keep it sweet, the cheesemak"has trouble m securing a proper coagulation. Th^
.s also true on we. mornings when considerable rainwater gsts mto the milk.
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Rennet acts most quickly on milk when it is at u
temperature near that of the animal body (98 degrees
F.). Its action is destroyed if heated to about 158
degrees F,, and is very much weakened if heated to

140 degrees F. It is said to coajjuiate the milk of
young animals more quickly than that of old animals.

Rennet action, as to time, depends upon the acidity

of milk, the temperature of the milk, the strength of
the rennet, the proportion of the rennet to the milk,

and the temperature of the water used for diluting

the rennet. The greater the acidity of the milk up to

.2 to .3 per cent., the higher the temperature of the

milk up to about 100 degrees F., the stronger and the

greater the proportion of rennet ; and the warmer the

water up to 100 degrees F., the less the time required
for coagulation. In order to secure as complete a
coagulation of the milk as possible it is desirable to

have it take place as rapidly as consistent with good
work in the after stages of cheesemaking. If coagu-
lation takers place too rapidly the curd cannot be cut

so well, nor can it be properly cooked, hence in prac-

tice it is customary to retard it to some extent by not
ripening the milk too much, and by using temperatures
and quantities of rennet which give an opportunity to

carry on the after processes in a more satisfactory

manner. Instead of using warm water to dilute the

rennet it is better to use cold water. Instead of 98
degrees, 86 is a better temperature for renneting milk.

From 86 to 95 degrees, each increase of i degree in

temperature of the milk decreases the time required

for coagulation by about one minute. From 86 to 80
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iPicreases the time for coagulation by one to two-nutes. Addin, the rennet to milk at'a temp ^U r!of 80 degrees causes an extra loss of fat in the uheyalthough .t appears to make little or no difference i^'the quality of the cheese.
nerence m

An increase from one to two ounces ,x'r i 000pounds m.lk decreases the time for coa.u a tic nZabout one half hour. An increase from tto t leeounces per 1,00 pounds milk decreases the tinerequired for curdling by about ten minutes. Increl"!mg the quantity of rennet from three to four ou ,k"sper ,.000 pounds milk decrea.ses the time by abouseven minutes, and from four to five ounces the time
IS decreased by about tl.r.e minutes
Rennet acts somewhat slowly, causing gradual pre-

c.p.tat.onoftheca.sein unless the milk^li veryZ
1 he firmness of the curd depends upon the percentageof fat in the milk, the acidity of the milk aVthe timeof adding the rennet, the temperature of the milkduring coagulation, the length of time which elapsesa ter the rennet has been added, and upon the strengthof the rennet If less than about three ounces c

standard rennet (such as Han.sen's) per ,.000 poundsmilk be used, the curd does not appear to retain solarge a portion of the fat in the milk as it otherwise
could do h.nce less than this quantity should notbe used. Some makers economize on rennet at theexpense of the yield of cheese. The average percent
age of fat in the whey when using but from one totwo ounces of rennet per 1,000 pounds milk is from
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45 to .3, while from similar milk treated with three
ounces of rennet per i.cxx) milk the whey contained
but

.
I to . 1 5 per cent, of fat. It is thought by some

that a large quantity of rennet produces a cheese with
a great deal of moisture. This is not so, but rather
the reverse. Cheese made from milk to which two
ounc 3 of rennet per 1,000 pounds were added con-
tained an average of 35.94 per cent, moisture. Cheesy
made under similar conditions, except that six ounces
of rennet were used, contained 35.08 per cent, moist-
ure, a decrease of nearly one per cent. The cheese
made by using two ounces of rennet contained .089
per cent, of soluble nitrogenous matter, while tho.se

made with six ounces contained .120 per cent, of
nitrogenous matter soluble. What is usually con-
sidered extra moisture in cheese, made by using a
large amount of rennet, is really a more soluble condi-
tion of the caseous matter. Rennet digests the curdy
matter, and a large quantity causes the cheese to
ripen mo.; quickly. The length of time from
•• setting " to " dipping," and from " dipping " to salt-

ing of the curd, docs not seem to be affected by the
quantity of rennet used in the milk.

The amount of standard extract to use may be
varied according to the time in which it is desired
that the cheese shall ripen. Not less than three
ounces per 1,000 pounds milk should be used, and as
a rule it is not necessary to add more than five

ounr at any time, and this only in the spring, when
" qu' curing " cheese are desired.

To ascertain the correct degree of ripeness for ren-
neting, some form of rennet test has been .used up to
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cannot be ,ta.c.l posi.U „„r
',^1''
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When adding the rennet to the milk diU.t. .u
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CUTTING AND GOOKING CURD.

Curd is cut in order to expel the moisture and to
ensure proper and even cooking. The test used to
know when the curd is ready to cut is that known as
the finger test, by which the forefinger is inserted

carefully into the curd and then raised, when, if the
curd break clean, it is ready for the knife. The cubes
should be even and not over three-eighths of an inch
ill sire. The horizontal knife should be used first

lengthwise of the vat ; then cut once crosswise and once
lengthwise with the perpendicular knife. If the blades
ar- not more than three-eighths of an inch apart, and
the cutting is done carefully, it is not necessary to cut
any curd more than three times—once with the hori-

zontal and twice with the perpendicular knife. The
blades should be sharp and the knives kept in good
repair. The horizontal knife should be allowed to cut
its way into and out of the curd that there may be as
little bruising of the curd as possible. Careless, rough
handling at this stage causes an extra loss of fat and
casein equal to about ten pounds of cheese on a vat of
6,000 pounds of milk.

Unless the curd be agitated after the cutting it will

mat together, hence the curd should be gently stirred

vith the hand or by means of agitators soon after
cutting. The curd on the sides and bottom of the vat
should be in motion before heat is applied or befo-e
" cooking " begins. In large factories agitators run by a
steam-engine are used. In small factories the hands
or some form of curd rake are adoptea for agitating the
curd. A membrane soon forms on the outside of each
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particle of curd, which acts a^ a strain*.r all • .
w..« ,0 pa,, „u, ,„„ reui„i„;r:. •„:::?„' •

!

.ISO prevent, the curd sticking together,
"

ateam heat should be aonlied ihro„,.i, .t
of water under the pan, a ,h 're""t r"*""",Korching the curds. The hea Thl,, H,^ ^^'^ °'

..ow.y, taking fron. onchalfh'ttt,•"«;/•" "^

ute,.oh,at the curd from «6 ,o 98 o^"^";,:;:Thi, heating cause, a contraction of the c„!^T'expChng the water from the interior of h'be^
S: "P'" ''"''"Pment of the lactic acid at th^, fa™^

unifU .htXuVtt :z:z:zttrr.jnportant to heat Bradualiyandsrc^n
ta. ydu'-L'

» no't necerr;!i:i;?Hot;fi:\trd"ot:«'"''\"

"Kk^rrr '"" •" --v:n"rt^
.t'SiJj;et;^i:tdr;^Xr..s
wh ch .characenstic of cheese made from over^"'milk. U, summer It is wise to remove n-osf r-tAwhey from the curd soon after he iZ ?
better control fi. J I

ne.tmg, m order to

an h/7 development of acid. In bad casesall the whey may be removed immediately after heM

weight of the curd, at a temperature of g8 to 100degrees, may be put on the cunj and thfc^k n^fin»hed with this instead of the whey. ThTpiL
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means more labor and greater loss, but improves the

quality of the cheese. It is very important that water

used in milk or on the curd shall be very clean and

pure, else more harm than good may result. The

practice of " washing " all curds either after dipping or

after milling is not to be recommended, as it involves

considerable labor, reduces the yield of cheese, and

does not improve the quality of cheese from good

milk. Washing curds is not recommended except

for special cases, and then only when the supply of

water is above suspicion. Washing retards the devel-

opment of the lactic acid, which is not desired in normal

curds.

The curd is properly cooked when it shows no

tendency to stick together, after being pressed in the

hand.

DIPPING, MATTING AND MILLING.

The term " dipping " is applied to that stage of

cheesemaking when the whey is removed from the

curd. Formerly the curd was dipped or baled from

the whey, hence the term. It is important to know

when the curd may be separated from the main body

of the whey. It is advisable in hot weather to draw off

the most of the whey before the curd has sufficient

acid for dipping, in ord :r that the remainder may be

drawn quickly when re..dy. The test formerly used

was known as the !' hot iron test," which consists in

heating an iron to near redness then coolinf;-, and

applying a well-drained piece of curd to the heated

surface. By drawing this away carefully, fine threads
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one-ei<^rhtii to one quarter of an inch in length, will
string from the iron. This corresponds with about
.2 (two-tenths) of one per cent, acid, which is about
the right degree of acidity in the curd at this stage.
As the hot iron test does not rest on a scientific
basis, it must pass away as cheesemaking becomes
a science and the laws underlying the making of fine
cheese become understood.

Makers who use the acidimeter may be surprised
that the whey at dipping shows about the same
acidity as did the milk when the rennet was added.
This is largely due to the fact that the casein is acid
in character, and most of the casein is removed from
the whey by the action of rennet ; hence the whey,
some two or three hours after renneting the milk,'
shows no more, but usually less acid, than did the
milk at the time of "setting" or of adding the
rennet.

If too much acid develops on the curd before the
whey is removed it causes an extra loss of fat in the
whey, consequently less cheese is made, and the
cheese is dry and crumbling and the color is "cut," U.,
it is whiter than from a normal curd.

After the curd has been dipped on a clean cloth
spread over a rack, placed in the vat or in a curd sink,
it should be stirred until the curd has the proper
degree of moisture, which should be from forty to
fifty percent, but this must be determined largely by
the judgment of the maker. No accurate and rapid
test for this has yet been devised.

The Cheddaring or matting of the curd into pieces

11 II
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about one foot long and four to six inches wide
is a distinctive feature of Canadian cheesemaking.

In early days the curd was kept in the granular form
until ready to salt. The chief advantage of matting
is the improved texture and body of the cheese.

The pieces of cheese should be turned frequently on
racks or on the pan in order to prevent the whey
forming in pools on the curd. The pieces of curd

may be piled two or three deep and should be
kept at a temperature of about 95 degrees until

they become " meaty," and the whey which comes
away from the curd shows from .7 to .85 per cent, of
acid. (This will correspond with three-quarters to

one inch or more of acid on the hot iron.) The curd
may now be run through some form of mill which
cuts the curd into pieces of uniform size. This stage

was formerly known as "grinding," but a curd should

never be put through any mill which "grinds" the

curd, as this injures the body and texture and causes

too great a loss of fat.

If the curd be allowed to mature too much before

milling it also causes an extra loss of fat. As a rule,

the milling of the curd should come about half wav
between dipping and salting. After milling, the curd

should be stirred frequently, to expel surplus moisture

and to prevent matting and to improve the flavor.

Curds having a bad flavor may be washed, directly

after milling, with water at a temperature of about

98 degrees, with good results.
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SALTING AND PRESSING.

Cheese salt may be coarser than salt used on butteras curd contains more moisture to dhsolvc the saltan les^ of the coarse salt will leave theZ^Tt
Sssilvand "„'" ' «?°"''"»" to salt when it

the cu d cont r """^ "'"=" ">= ""<=> leaving«ie curd contams from i to 1.2 per cent, of acidThe aad,meter should be used to determine the t 'meo^f-l.ngand thus secure uniform results fromX
Experiments conducted at the Ontario Agricultural

sfand k'"'""!
'"" percentage was reduced to

tl
*"''

T.^^"' "^'^ '='"'"8 " ^^ -94- As saltwhen appLed to the curd causes an incre^ed Howl.qu,d, the reduction m percentage may have b,-, due

tbn"„ thT
""°""' °' """"- hence a reduc!Hon ,n the percentage of acid. In order to settle thispomt the whey leaving the curd at a gi'^n t mewould have to be weighed.

The amount of salt"to be added depends upon themoisture m the curd and upon the length of Le fornpenmg. Moist curds require more .s^alt, and^uictnpening chee.se should have less salt. The rate mayvao, from one and a half to three pounds of sal.™:^
.00 lbs. curd, or per ,,oc« lbs. of milk, which latl^r^ the more commonly adopted basis, while the
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former is more exact. The curd should be spread

evenly over the vat or sink and half the salt be

applied. After stirring this thoroughly and evenly

through the mass of curd, the remainder should be

put on and also be well mixed.

The effects of salt on curd are to expel moisture,

improve flavor, body and texture of the cheese, and

to retard ripening or curing and to add " keeping

quality " to the cheese. If the salt be applied to the

curd before it becomes " velvety " it tends to lessen

the loss of fat from the curd, but the quality of the

cheese is not so good. The chief defect is openness

where curds are salted too soon. To some extent

this can be remedied by ripening (curing) the cheese

at a low temperature, as " open " cheese are seldom

found among those ripeneH a a temperature of 40
degrees F. An extra "^ ..ntity of salt (half a lb. per

100 lbs. curd) will take the place of hand stirring to

some extent, and increase the yield of cheese by

about 10 lbs. per 6,000 lbs. milk.

In about twenty minutes after the salt has been

thoroughly incorporated with the curd, and the

harsh feeling, caused by the salt removing the moist-

ure, has disappeared, the curd may be put into the

hoops. Cheese hoops should be made of steel and

be well galvanized to prevent rusting and marking of

the cheese. In the bottom of the hoop place a clean

cap cloth, made of good cotton. Seamless bandage

of the proper length to lap about one inch on the

cheese, should now be put on the bandager (a tin

circle with a flange on the upper end, which fits
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neatly inside the l,oo,«) and both arc put on top of

and firmly packed ,nto the hoop. The temperaturjof the curd at th,s time may be from 80 to 85 degrees
F., a though no special harm will result if he te,„.^..ture be a few degrees above or below the ran^-given. There ,s a tendency for " open "

cheese to be

f:^s" wl "h
' ^ ""' '° P—t extreme tempera

tures. When the hoop is full, the bandager is care

and around the curd. On top of the curd anotherclean cap cloth ,s spread, an<l on top of this a woodenfollower. wh,ch should fit closely^n the hoop is

pltunde""'
"= '"" '^ •" 'he hoops thev a :put under pressure.

Two kinds of presses are in u.se among Canadian
eheesemakers-upright single .screw presses, and horzonul gang presses. The latter are Lw m^re gene .

tZlXV7r: '"-'™"-"-t. Conth,„o spressure ,s apphed b;- means of a spring head bv a

irrd:'vic":r'''"^^^^"--^''-'.-ve,raX

curdTHdlhe ft "" 'PP"^'' '"'' «^-^-">- '° 'hecurd, and the full pressure ot about one ton f.r each|:heese should not be applied until the cheese ha ebeen m the press for some time.
At the end of about one hour the cheese should beem„„ed from the press, and the operatic, known asdressmg the cheese " be .performed. This co sistof pullmg up the bandage .0 remove wrinkles par ^ethe end on ..-hich the follower rested so as to mTu

,1;
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square and trim, cutting the bandage so that it will

lap about one-half inch over each end of the cheese,

putting a starched cotton circle on each end, wetting

the bandage and cap cloths with clean hot water to

assist in forming the rind, then placing in the press

again. Pressure should be applied gradually until

the maximum pressure is reached before leaving

them for the night. The chee.se should be turned in

the hoops next morning and any defects in appear-

ance should be remedied. They may be again

returned to the press and allowed to remain as long

as possible before they are required for the day's

cheese. After being taken from the press the cheese

are removed to the ripening-room. All the hoops,

presses, followers, etc., should be washed thoroughly

every day. The cap cloths should be kept clean and
sweet. The curd racks, curd sinks, and curd cloths

need special care in washing in order to keep them
in first-class condition.

RIPENING CHEDDAR CHEESE.

Cheese are said to be half made when placed in

the ripening (curing) room. The ripening of cheese

will eventually be a business by itself Experts will

take charge of the cheese from several factories and
ripen them in rooms where the temperature can be
regulated as desired. These experts will know what
temperature, moisture, etc., is most favorable for each
lot of cheese received at central depots, or cold-

storage warehouses. Once a week will be sufficient

to send the cheese to the central storages. The
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cheese will be safe from the bad effects of heat at thefactory, the cheesemaker is relieved of thl
carin, for the cheese, one ^^:1^^:Z::^for several factories, and the buyer can intpect

"^
large number of cheese in a shorf f

'"''P^ct a

expense wh.l. fh
^'"'^' ^"^ »' ^"laUexpense, wh.le the average quality of our cheese willbe improved by adopting this plan. Large flctorTe

ture and possibly ,o a slight extent, l^ht ^

te.pera.ure Undesirable ba a see". ' Lb'lf
."

wLT 7 "'"^"'^ "''<="<=<' ^' 38 to 40 denreeT

to this as h.,
^ experiments point

wHe^:.::r;^i:i;-::r;:irrtr:
temperature has yet to be demonstrated The chtf
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advantages are a saving of about two per cent, in the

shrinkage of the cheese as compared with ripening at

60 to 70 degrees, a cleaner, better flavor, more silky

texture, and closer cheese. The disadvantages are

the cost of maintaining a low temperature, the extra

length of time required to ripen the cheese, hence

more co.st for manufacturing, and the tendency to

the cheese being controlled by speculators.

A temperature of 60 degrees can be maintained in

a well-insulated room by having cement floors, and
by cooling with a sub-earth duct, water, ice, or com*
pressed gas. A maximum and minimum thermom-
eter should be in every cheese ripening-room.

A cheap method of cooling and ventilating is had
by digging a trench from six to ten feet deep, and

from 150 to 200 feet long. In this trench place about

two rows of eight or ten-inch tile. The farther end
of the tile is connected with a stand-pipe, having a

rowl on top which faces toward the wind. The end

next the ripening-room is connected by means of a

curb and a proper inlet to the room. An outlet for

the warm air of the room is connected with the smoke-

stack or a reverse cowl, and this causes a draft of cool

air into the room from the tile laid in the ground. A
temperature of about 60 degree-; can be maintained in

this way at small expense. This method of cooling was

patented in the United States by a Prof Wilkinson

in 1874 and 1875.

Where a large supply of cold water is available,

cooling may be done by means of pipes placed around

the room.
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con"J".h'!!'r''
'"''"' '" "'= "P<"""S-r-n,. help, ,0

.0 b nf M7":"r'
""' '=""'-' '-» -"ch labor

one Z celt t „
' 1'"""^, "^ '^'™ ""-""'f '"

cheese at a lower temperature than has teen thecustom in the past Whether w, ?
inrlivi^,.,!

"neiner Jus means betterndu dual npen,ng-r„„ms or central cold storalepen,ng.roo,ns, time will tell. IVobably a comb nftion of both will be followed for some yearsA moisture content of seventy-fivc to eiol.tv fi
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cheese. This mould can be kept in check by spray-

ing with formalin. It is a good plan to spray the
walls, shelves, etc., in the spring with a bi-chloride of

mercury solution of i to i,fxx> parts of water, which
will kill mould germs.

Ventilation in the room where chee.sc are ripening

is also important. The air of the room requires to

be changed. This can be done by opening the

windows at night when the air is cool outside, if no
sub-earth duct is available.

Light, as far as the Author's experiments have
gone, has little or no effect on the ripening of cheese.

It has been stated that light has a harmful effect on
cheese ripenin?' Cheese made from the same vats

of milk have been placed, one-half in a light room,
and one-half in a dark room, and so far as could be
judged by the quality of the cheese there was little or

no difference in them when ripe. There was also

little difference in the mould on the cheese. The
temperature and moisture content of the air were
maintained as nearly alike as possible in both rooms.
These experiments have been conducted for several

years, and would seem to settle the question of the

non-effect of light on cheese ripening. To reduce the

heat in light rooms, paint the windows with white
lead, oil, and turpentine.

The longer the time cheese are held at any given
ripening temperature the greater the loss in weight,

and the more plastic becomes the cheese. The
higher the ripening temperature the greater the loss

of weight in a given time and the more completely
does the " breaking down " process take place.
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The chief changes which occur in the ripeniiiLr of
cheese are:

I. A loss (.f water by evaporation. The hi^'her the
temiK-rature of the air in the roc.m, tbo drier the air
the m(»rc moisture in the cheese, and the nv.re sur-
face of the cheese exposed to the air the -re iter the
loss by evaporation. I.i .,rdcr to prevent this, coat-
ing of the cheese with paraffine wax has been trie.!
The cheese are dipped into wax at a ten.perature of
about i8o degrees, and a sh'ght coaling adheres to
the cheese. The b<-.t results are got bv ro.Hing small
cheese, and by coating when about one wc-ek old
It is a question whether this will pay anvone except
the speculator, judging from the results obtained up
to the present.

2. A gradual change of the insoluble curd to a
soluble, digestible form takes place through the
action of rennet, and possibly through the age.icy of
bacteria to some extent.

.?. If ripe cheese be exposed to a temperature of
above 70 degress for any length of time, the fat
leaves the curd and exudes through the banda-e \
temperature of 80 degrees for a sh.,rt time ^starts
the grease."

4- Some authorities consider th.ii the fat is in-
creased through a change of the albuminoid material
into fat, but this is doubtful. In the fat it>elf little
change takes place during ripening, according to
Heischman.

5- Anv milk sugar which mav not have bren
changeo to lactic acid during the process of manu-
facture may change to butyric acid or to a ferment-
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able sugar, whir' duces ^^ (CO, & H). and thlj.

causes the weli-ix.iown "huffing" of cheese.

6. So far as known h'ttle change occurs in the
mineral matter of cheese during the ripening process.

COMl OSITION AND JUDGING OP CHEESE.
The composition of cheese- is affectctl by the qual-

i»v and condition of the milk from which it is manu-
factured, by the skill ..f the maker, and the class of
cheese which is made. A wcll-ri|)cned Canadian
Cheddar has about the following |K-rcentage tomrx»-
sition: 34 per cent, water. 31 per cent. fat. 22 |)er

cent. ca.sein, 4 per cent, albumen, and 9 per cent, salt,

a.sh, etc. Cheese made from milk testing 3.? per
cent, of fat ontainrd 34.1 per cent, of water. 30.; per
cent. fat. and 25.7 jK-r cent, casein and albumen.
Cheese made from 4 j)er cent, milk had 33 per cent,
water, 34.3 p.-r cent, fat, and 24.2 jjcr cent, casoin and
albumen. An increase in the jx;r(:enta;^'c of fat in •!-.•

milk produced cheese with a higher percentage of fat,

and less water and caseous matter, according to ex-
periments made at the Ontario Agricultural College.
A scale of points for judging cheese may consist of:

Flavor ^q
Texture 20
Closeness

15

Even color
j e

Finish ,q

Total ,00

Good flavor in cheese Is described as nutty, creamy,
rosy, clean, rich, pleasant, etc. Flavor is -jpoilcd by
usine tainted or sour milk, bad rennet, too much or
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too little acid, or exposure of the cheese to foul air
in the making or riptnini^ rooms.
Good texture is spo) ... .f as silky, smooth, flintv,

fla.-y, and firm. W '^en mnuld(,.! under the thumb
and finger a cheese ith good t. xture should mould
like wax without bei:.^ ao nd crumbling or weak
and pasty.

Texture is s,,oiled by rough handling, i.npropcr
cookmg.too much or too little acid, and by too much
or too little salt.

The term "closeness "explains itself. There should
be no openings in the plug of cheese when drawn
with a trier. Having the curd properly ripenH
before saltnig. applying sufficient pressure, and ripen-
ing the cheese at a low temperature are favorable
conditions for making "close" rheese.
The color should be uniform and bright, and may

ratige m shade from white to a deep red. according
t" market re(|uirements.

Uneven color results from impn.per mixing of the
C'.lonng with the milk and from, too much acid which
"cuts the color." It ma>- also be a result of the
action of germs, which have the peculiar property of
attackmg the coloring, or causing spots of red, blue
etc., tc develop in and on the cheese.
The finish of a well-made Canadian Cheddar cheese

should be such as to give it a smooth, bright, clean
attractive, and stylish appearance. It should be even
on the top, straight on the side, with no wrinkles on
the bandage and no projecting edges on the cheese
All cheese should be as far as possible of uniform
size and weight.

%
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SPECIAL AND FANCY CHEESE.

The most common of the Canadian fancy cheese
are the Imperial and Paragon. Hoth of these are soft
cheese with a special flavor. They are put up in fanc>-
earthenware packages, and retail at a high price.
Their process of manufacture is more or less secret
and the trade is usually limited to large hotels, dining-
cars, etc.

Small cheese in the form of Fiats (30 Ib.s.). Young
Canadian (8 to lo lbs.), Canadian Stilton, Truckle,
Cream and Sage cheese are also found on the market,'
but only in limited quantities. Some factories make
a specialty of small cheese and receive an e.xtra price
for them. There is considerably more labor in mak-
ing the.se small chee.se, and the average Canadian
cheesemaker does not care to trouble with them.
Some are made in squares, having the block of
cheese marked into pound or half pound squares.
The.se should be coated with paraffine wax to prevent
drying too much.

The most famous English chee.se, after the Ched-
dar, are the Stilton and Cheshire. A true Stilton is

a double cream cheese, /. e., the cream from one milk-
ing, usually the night's, is added to that of another

180



SPFCIAL AND FAXCY CHEESE. rSr

milking. Rennet is added in sufficient quantity to
cause coagulation in about one hour. The curd is
then broken or cut very carefully, and after removal
Qf the whey and draining of the curd, it is placed in
hoops, salt is sprinkled between the lavers of curd andvery light pressure is applied for several days Thecheese are ripened in a moist, cool atmosphere The
green mould and soft te.xture are characteristic of
St.ltons. The outside is very much roughened
hrough the acfon of mites. The cheese weigh about
ten or iwelve pounds and usually sell for twenty-five
cents a pound. The system has not been reduced

Th'Tru^'
'"'''" '"'" ^^ *^'^^^'^'^'- <^heesemaking.

The Cheshire cheese " of most exquisite smell "
is

cons.derec by some as the second most famous cheeseo the world. The rennet is added to the milk wh^n
tl e .atter .s at - omperature of about 75 degrees.The curd .sou. ,.out an hour. It is aftervtards
cira.ned matted, ...ed. and salted. l>ressure is
applied for two or three days. They are ripened orcured at a moderate temperature. The finished
chcL.e weigh from 50 to 100 pounds
The Dunlop of Scotland is a mild, fat cheese weigh-ing from twenty-eight to thirty-si.x pounds. Therennet ,s usually pu. " to the milk at a temperatureof 85 to 90 <Iegrees. The curd is ready to be cut inabout fifteen minutes. The remainder of the process

|s similiar to the Cheddar, which has now replaced
the Dunlop system in most parts of Scotland

about m Canada. It was formerly made from sheep's

11';
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milk. The characteristic flavor is obtained by ripen-
ing the cheese in the limestone caves, which are 2,700
feet aboT e the sea level. The caves are now con-
trolled by a company which purchases the milk, curd,
or new cheese from the .armers, and they control the
ripening and sale of the product.

The Camembert, a small cheese made from whole
milk and weighing ten to twelve oz., and the Rrie, a
soft French cheese weighing one to five lbs., are also
met in a few shops in Canada.
The Edam, made in North Holland, and the Gouda,

manufactured in South Holland, are the two best
known Dutch cheese. The former is a hard cheese,
.shaped like a cannon ball, and weighing from three to
four pounds. They are made from fresh milk, t<.

which the rennet is added at 85 to 90 degrees, and in

sufficient quantity to cau.se coagulation in from twelve
to eifjhteen minutes. The curd is then cut and heated
to about 95 degrees. When firm it is filled into

moulds and pressed gently. The cheese are salted by
applying salt on the outside of the green cheese when
in the salting mould. They are ripened at a tem-
perature of 50 to 65 degrees in a moist atmosphere.
The Gouda is also made from fresh milk. It is

"set" at 90 degrees and coagulated in fifteen to

twenty minutes. The curd is heated to 100 to

1 10 degrees and afterwards treated si'-.ilarly to the
Edam, e.xcept that the cheese are usually salted in

brine. It is not so hard a cheese as the latter, and
weighs from ten to twelve pounds. The edges of the

cheese arc bevelled.

lb
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Both kinds of cheese are usual!)' wrapped in tin-

foil before sending to market Some are dipped in

fancy colors or oiled.

Swiss cheese are made extensively in Green Count}-,

Wisconsin, but are not made in Canada ac all, so far

as the Author is aware. The " Swiss eyes " are char-
acteristic of this cheese. Its manufacture has not
been based upon scientific principle up to the preser.t

time. The milk is set at 86 to 95 degrees and coagu-
lated in about thirty-five minutes. The curd is cut
or broken, then heated to 134 to 148 degrees. It is

afterwards dipped and pressed into a flat shape about
two or three feet in diameter and four to six inches
thick. The salt is added at the end of two or three
days, and the cheese are ripened at a moderately low
temperature with eighty to ninety per cent, moisturt
in the atmosphere.

Gruyere is a half-skim Swiss cheese.

The Limburg of Germany and Belgium is made
from both skim-milk and whole milk. The milk is

set at about 95 degrees and coagulated in about forty

minutes. The peculiar and pungent flavor of this

cheese is well known.

Gorge nzola, an Italian cheese, is made from fresh
warm milk directly it is drawn from the cov/ It is

of a peculiar pink-white color.

Cheese made from pasteurized milk lacks that con-
sistency of body so essential ... a good cheese. The
rennet does not act properly when added to the milk,
unless a soluble lime .salt such as calcium chloride be
added This salt appears to restore the natural coa-

%
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dition of milk for cheesemaking, but the experiments
nhich have been conducted at the Ontario Agricul-
tural College have not been altogether successful.
Some of the cheese treated with calcium chloride
.il}|)eared quite normal, v.hile many of them lacked
body and texture.

The list of varieties of cheese might be extended
almost indefinitely, but the object is to call attention
only to those which may be met with in Canada.
Many of these fancy and soft cheese, which are now
imported, could undoubtedly be made and will be
made at home in the near future.

STANDARDS FOR GRADING CHEBSE.

FIRST GRADE.
Flavor.—Clan, sound and pure.
Body and Texture.—Close, firm and silky.
Color.— Gi od and uniform.
Finish.—YA\x\y even in size, smoothly finished, sound and clean sur-

faces, straight and square.

Boxes.— Sitong, clean, well made and nailed. Enos to be o' sea
!>oned timber. Close fitti.ig. Weights stencilled or marked wi«h
rubber !-tamp.

.SECOND Gl'-.^DE

/7awr.—"Fruity,"' not clean, " turnipy,'' or other objectionab'e
Havor.

Hoiiyand 7^jr/«>-<r.—Weak, open, loose, "acidy," too soft, too dry.
C^"^'';*'.— Uneven, mottled, or objectionable shade.
Finish.—Wcty uneven in size, showing rough corners, black mould,

dirty or cracked surfaces, soft rinds.

Boxes.—Too large in diameter ; top edge of box more than half an
inch below the top of the cheese. .Made of light material. Ends made
of improperly seasoned material.

THIRD GRADE.
i^/oz^or.— Rancid, badly "off," anything inferior to Second Grade.
Body and Texture.—Vsry weak, very open, showing pinholes or

porous, very "acidy." very soft or very dry.
Color.—Badly mottled, or very objectionable sh?de.
/»»?\f,4.—Anything worse than second grade.
Boxes.~\o question of boxes sufticient to make Third Grade if othei

qualities are good.
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CHAPTER VII.

PASTEURIZERS, ND THE PASTEURIZA-
TION OF Mil : AND CREAM FOR

BUTiERMAKING.

The term pasteurize is derived from the name of
the ' "ous French chemist. Louis Pasteur, horn in
182^ ».ul who died in 1895. The son of a tanner, he
rose to the hijrhest pinnacle of scientific fame. The
system was first apph'ed to agricuUural pursuits in
the manufacture of wine. He found that hv heating
the juice of the grape to a temperature of about 160
degrees, and afterwards coohng to fermenting tem-
perature and introducing the desired ferment he
could control the flavor of the wines. This proved
to be a great boon to the French farmer. It is not
known that he did anything with reference to the
dairy industry, but I is said to have remarked.
Ah. there is a rich field indeed for investigation'"
To Prof. Jensen, of Copenhagen. Denmark,

belongs the credit of having introduced the sys-
tem of pasteurization as applied to buttermak-
ing:. The Danish buttermakers have nearlv
all adopted this method, hence the uniform
quality of Danish »)utter. Nothing has been
of such value to the export butter trade of Den-
mark as the adoption of pasteurization, and what

185
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it has done for Danish buttcrmaking it will do for

Canadian.

In dairy work, pasteurization means heating the

milk or cream to a temperature between 140 and 185

degrees, and afterwards cooling the product.

The system has been followed in the dairy depart-

ment of the Agricultural College, Guelph, since 1895,

with a marked improveinent in the quality of the

butter, esfX-'cially in the winter time. When the milk

or cream is in perfect condition there is no benefit

from pasteurization, hut this seldom occurs in ordi-

nary creamery practice.

We commenced heating the cream in shot-gun

cans .set in a tank of hot water, l he cream was
.stirred until i tme to the desired temperature, then

it was rcmm'C' .roni the tank and allowed to .stano

for about twenty minutes, when it was cooled to

ripening temperature. As this method involved a

j^neat deal <j'^ labor, we next used a channel heater

especially constructed for heating cream by means of

hot water. This plan gave very good satisfaction,

but the cream was exposed to the air during the

heating, and the heater was difificult to clean. We
next purchased a continuous pasteurizer for milk and

the results ,vere more satisfactory. The first ma'^hines

of this class were badly constructed mechanically and
gave considerable trouble. They are now much im-

proved, although the best continuous pasteurizers

come from Denmark and Germany.

Pasteurizers arc of two general classes—continuous

and discontinuous. Pasteurizers which take the milk
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in a continuous stream at the lK>ttom of the machine,
aiKJ heat it b>- rcvolvin^r the milk with suitable discs
or paddles against a steam-heated surface, and deliver
It at the top, are known as continuous. This class is

suited for creamery practice, or for handling a large
quanlitN of milk in a short time. The other class
heats a limited quantity of milk at a time, and is suit-
able for small dairies, as the results are got by adopt-
ing lower temperatures for a longer time. Time and
temperature are two important factors in deciding the
effect on germ life. The object of i)asteurization is to
kill most of the germs or bacteria in milk or cream by
means of heat.

As regards the method of driving, two classes of
pasteurizers are found on the market—belt-driven and
turbine, or steam applied directl\'. The former have
proved more satisfactorN-, as it is more difficult to
regulate the temperature in turbine pasteurizers.
The chief advantages of pa.steurization for butter-

making arc

:

1. It destroys the germ life of milk or cream to a
large extent, especially when heated to 185 degrees,
which is the temperature to be recommended. A
clean .seed bed is thus prepared for the proper germs
to give fine flavor to the butter.

2. It tends to eliminate stable and feed flavors from
milk and cream, especially with milk in winter.

3. The ripening of the cream may be controlled by
the buttermaker, which is the most important point in
making good butter.

4- In case of bad-flavored rnilk, it enables the but-

i
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termakcr to improve very much the quahty of his

goods.

5. By the use rf pure cultures (commonly calletl

" starters ") a more uniform quality is produced from
day to day throughout the > car.

6. The butter possesses an improved keeping qual-

ity, hence is better suited for the expo:t trade, as ^n,\-

butter does not reach the consumer for two or four

weeks after being made.

7. An improved quality of butter may be produced
at cream-gathering rrcameri^s by pasteurization of
the cream when s.veet. The pasteurization of sour

cream is attended with more iab(.r and more difficul-

ties, and the results are not so good. It is difficult to

pasteuri/e milk or cream which contains more than .2

per cent, of acid. However, after natural coagulation

takes place in the cream, which will be when it con-

tains .4 to .5 per cent, of acid, the work ma)' be
done fairly well, but is usually attended with consid-

erable loss.

8. There is less loss of fat in the skim -milk when
the whole milk is pasteurized beA)re separating, espe-

cially in winter. We have used nearly all the leading

makes of separators fi»r creaming hot milk Ihe
upper bearing of the machine needs to be somewhat
more loose than when running through milk at a tem-

perature of 100 degrees, and plenty of good <mI is

required to lubricate the bearing-, when separating

pasteurized milk.

9. A better quality of skim -milk may be returned

to the farmers by sending it home hot. There is also
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less danger of spreadinK disease. In Denmark all
Skim-milk and buttermilk must be heated to 180
decrees before it is returned to the farm. This plan
has materially lessoned the spread of tuberculosis in
that country. Hydnt^ren peroxide is used to test
whether or not dairy products have been pastcurizerl,
and the law is rigidly enforce,

,

The disadvantages of pasteurization are :

1. The extra cost for labor and machinery to heat
and afterwards cool the milk or cream. A milk pas-
tcuri/.cr that will heat milk fr.r tw.. p)urr separators
will cost from $150 t«» %20o.

2. There is difficulty in pasteurizing milk .,r cream
which is " over-ripe." and this may cause trouble in
hot weather, when milk. )r cream is nr.t pr()|)erly cared
for and cooled at the farm and is delivered in poor
condition.

3- Some trouble is experienced from the froth which
rises on the milk as a result of heating. \„ practi-
cable remedy for thi- has >et been discovered.

4. There is a tendency t<. lack of flavor, and .s.,ine-
times there is a slightly " cooked " flavor as a result
of pasteurization. The cooked flavor usually disap-
pears in less than two weeks. Lack of flavor is

objectionable for local markets.
Two points are essential if pasteurization is prac-

tised, viz., proper means of heating and cooling the
cream, and the use of a proper culture to give the
de.sired flavor to the cream and butter. Commercial
cultures should be propagated three or four times m
pasteurized skim-milk before the> are used in cream

!
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for ripening in order to get the best results. A good
pasteurizer and a good cream cooler, in which cold

water or cold water and gas are used, provide the first

requisites. To make a good culture, observe the

following directions as given in bulletin 1 14 of the

Dairy School :

"That there h;is l)een such a stronj,' prejudice against the

use of cultures or starters in the minds of some of our best

buyers is not to be wondered at when we consider the c.irelcss,

slipshod methods in which some makers prepare the culture,

and the unrestricted use of them by others, re},'ardless of the

acidity of the milk or the flavor of the culture. The flavor of

the culture used will lar{,'ely determine the flavor of the cheese

or butter made. Therefore the need of full and exact knowledge
of the proper method of prepa'ing and using cultures is

manifest.

" P'irst, provide suitable cans. If is better to have a duplicate

set, if possible. Cans similar to the ordinary shot-gun cans,

which are eight inches in diameter and tweaty inches deep, arc

quite suitable. When the milk is in small lots it can be more
readily heated and cooled than if it is kept in larger quantities.

"If large c|uantities of culture are needed, a spec ial box or

tank, large enough to hold the cans containing the culture for

one day's use, should be provided. This should have steam

and cold water connections. The cans may be left in the box,

so as not to be influenced by the outside temperature.

" In starting a culture, we think it advisable to obtain a com-
mercial culture. Empty the mother culture into a quart of cooled

pasteurized milk. Allow it to stand at a temperature of 70
degrees for three or four hours, then add it to about ten pounds
of pasteurized milk. This culture should be ready to propagate

the next day.

"After selecting the milk, add about twenty per cent, of pure

cold water and heat to 185 degrees, stirring constantly while it

i^ bein^ he.ited. Allow the heated iiiilk tp stand for twenty or
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thirty minutes at this temperature, then cool it rapidly to 70degrees and add from two to four per cent, of the old culture •

stir well, cover the cans with a piece of riose-fitting glass, and
set away m a moderately warm, pure atmosphere. Do not dis-turb It until It IS required for use.

"Before using, remov^ r. ,^ ^^^ ^^ ^^^.^ j^^^^^ ^^ ^^^^rom the surface of the ca. as the flavor of the surface is notso good as below. Then break up the remainder by stirring iwell ,n the ran
;
take out what is required and pour it a few-mes from one pail to another until it has a creamy consistency,m which condition it will be ready for use.

"The indications of a good culture are as follows • The

t^l ZT "
.';r'^:;r

"'^'^^' "" "^'" - f«-d on the top,and It has a mild and flavor, pleasant to both taste and smell!A wire-handled dipper is preferable for stirring the milk inthe preparation of the ( ulture.
'

"With the exception of a few special butter cultures, a

Hn nmJ :l 'I

"•"" '"^
'
'^~*^'"^' '^ '^n"ally good for cre'am

ripening, and -•tee rvviv^.

" By thoroughly stciiii.ing cans, dippers and everything
brought ,n contact with the culture, a good culture can be
propagated for an indefinite length of time by adopting the
pasteurizing method as explained in the foregoing."

The question is often asked, will the results be as
^ood by pasteurization of the cream as by pasteurizing
the whole m.lk before separating ? If the cream and
skim-milk be heated soon after separating the results
are much the same, except that the "cooked" flavor
IS more pronounced on the cream heated to a tem-
perature of 180 to 185 degrees than it is on similar
cream heated when in the milk. At temperaturesMow ,80 degrees the difference is not so marked.
Ihe higher temperature is to be recommended for the
best results in buttermaking, as indicated in several

l^ii
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series of experiments conducted at the Ontario

Agricultural College. The chief results of this work

are summarized as follows in Bulletin 117 :

"
I. The milk, as ordinarily delivered at a creamery, may be

pasteurized. The milk used in these experiments was largely

furnished by the patrons who had but ordinary facilities for

taking care of it. In the winter we received our milk but three

times a week ; in summer it is delivered daily.

"
2. On but two occasions was the acidity of the milk over

.2 per cent. The acidity averaged about .17 per cent. There

is danger of the milk coagulating when heated, if it contains

more than .2 per cent of acidity.

"3. It was noticed that the lots heated from 185 to 195

degrees produced mor^ foam than those heated to the lower

temperatures of 140 to 160 degrees. This was most no able

in the samples heated to 195 degrees. At 185 degrees >am

was not sufficient to cause much trouble in handling.

"4. The use of ten to fifteen per cent, of cultui the

pasteurized cream enabled us to ripen the cream without any

difificulty. The culture was a lactic acid bacillus.

"
5. Pasteurization of milk at 185 degrees, and the use of a

pure culture is the best method of securing uniformity, keeping

quality, and the mild flavor requisite for export butter.

"6. The cooked flavor, which was present in the butter made

from milk heated from 185 to 195 degrees, usually disappeared

at the end of about two weeks. In one or two lots heated to

195 degrees the cooked flavor remained for some time. There

is apparently no danger of cooked flavors on butter made from

milk pasteurized at 185 degrees, at the end of two weeks, or by

the time it would reach the British markets.

"
7. The species of bacteria present in the milk when the

cows were kept in the stable, were very undesirable. Many

putrefactive and fecal bacteria were present, hence the necessity

of keeping the stable walls and rafters well cleaned. A good

coat of whitewash increases 'he amount of light, and gives a

general clean effect to the stables.
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fminV-'"" •:',r'"'''8''
"i™''^^'- of bacteria per 'c.c. (16 .Irons)ound ,n milk pasteurize,! at 140 .IcKrces V. was ( ,0. '^Vt100 (ieerees I- wis nSiH ..» to. i - >^M'.>Mi>. at

'95 .legrcis F.' was io.'^^'
"' '^^ '^^'^"'^^" ^'^ ^^^'^ «'• ""'• '''t

These results are similar to tli,.sc obtainerl in Den-
mark. a.Kl p,„„t very torcil.lv to the importance of
pasteurisation as a means of improvin- the (,ualitv
of Canadian export butter. Thev also show how
important it is to adopt a temperature of 180 to
i«5 ^le^rees in order to free the milk from bacteria
and add keeping: quality to the butter.

EFFECT OF AODITY ON LOSS OF FAT IN BUTTER.MILK WHEN PASTEURIZING SOUR CREAM.
The average of f^fty experiments at the Ontario

Agricultural College gave results as follows-

"T^^^^C^.-^ '"^ ^^ ^'- «^ '-'^"'^ -'ad

"T^^'Z "^l^.:^'^ -'^ ^' '-- «f ^eatin, had

^'''^^l:^^Jt '''' ^' ^'^ ^' '^-'"« '-d .3.%

^"^"fJt t\.^^;;;i,f'

-'' ^^ ''- <^^ ^eatin. had .3,5%

An increase in the aciditv of cream at the time of
1. .mg caused an extra loss of fat in the !)uttcr-
milk when churned.

TIME ANDTFMPERATURE FOR PASTEURIZING MILK

thJfn^l^"'-
''"."'"^ "^ ^^''^'^^^ '" ^'^^^- ^^o'-k fenuires

that dlv
:'"^^ P''^^^'^"'-''^^^ "^'1^- or cream sold in

Heated to 15S; F. for 3 minutes.

148°

145°

140°

10

i;

18

30
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CHAPTER VIII.

BUTTERMAKING IN THE CREAMERY.
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When receiving milk for buttermaking it is neces-

sary at times to reject milk which is over-ripe, tainted,

or too dirty to make a fine quality of butter. These

defects should be kindly and tactfully pointed out to

the patron, if delivering his own milk. If the milk

is brought in by a driver, a carefully worded note

should be written calling attention 'to the defect and

suggesting a remedy. If at all possible do not return

any milk or cream without first giving warning. It

is always better to have a patron a friend of the

buttermaker than an enemy.

It is a good plan to send a monthly letter to each

patron, calling attention to some important points to

observe in the care of milk or cream, feeding cows

etc., showing them that the buttermaker or creamery

man is taking an interest in the milk and cream

producers. Printed letters serve the purpose, but

where possible they should be copied on a cyclostyle,

as it is less formal and is more likely t(» appeal to

the readers.

The weighing of the milk aod cream should be

done by crediting each patron for all full pounds of

*' up-beam " weight. The practice of taking a few

'94
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pouncJs of milk from each delivery in order to .ret alarge " overnm " should not be followed, as it is'dis
honest, and sooner or later causes trouble. .As soon
as the m.lk ,s emptied from the patrons can into the
vve-ghni;; can. a sample should be placed in a pint
bottle for testing. Samples should be taken from
each and every delivery. The plan of taking a sample
occasionally, or once a week, should not be allowed, as
this results in an injustice to all parties
A large quantity of milk in the receiving vat should

not be heated to over 50 to 60 degrees, as there
s danger of souring in case anything goes wrong with
the machinery. In very cold weather a part of the
hea.ing may be done in the receiving vat. but a small
heater or pasteurizer should be used for bringing milk
to the proper separating temperature. Live steam
should not be turned into the milk, nor .should whole
milk be elevated and heated b3' an ejector, as it tends
to deteriorate the quality of the butter, and it is more
difficult to get a complete separation of the cream
where this method is adopted. The best temperature
for separating is from 80 to 95 degrees in summer
and 100 to 1 10 degrees in winter, when not pa.teur-
ynx^^. It IS necessary to heat the milk to a higher tern
perature with some separators than with others inorder to get " close skimming." The .separator should
run a full .speed, and from five to ten minutes .houldbe taken to attain full speed. If for anv cause
speed IS decreased, there should be a corresponding
decrease in the ^c..\, or supply of milk, to the machinfNo convenient form of speed indicator is yet sent
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with separators. All separators should be provided

with a speed indicator, which shows the rate of speed

at any time by a glance. Present speed indicators

are clumsy, inconvenient pieces of mechanism, and
manufacturers ought to remedy this defect at cnce,

because speed is such an important factor in good

work with a cream centrifuge. When speed or tem-

perature of the milk, or both, increase there ma}' be

a slight increase in the feed. It is not wise, however,

to increase the .speed beyond 500 revolutions per

minute over that recommended by the manufacturer.

We may repeat the law of centrifugal force as

applied to centrifugals : double the diameter of the

bowl and the centrifugal force is doubled, double the

speed of the bowl and centrifugal force is increased

four times.

The separator requires constant oiJ of the best

quality, especially when creaming pasteurized milk.

The manufacturer's direction should also be cloielv

followed. A separator must run smoothly to do good

work. Trembling or vibration causes an added loss

of fat in the skim-milk. The cream should be

delivered in a smooth condition, and contain from

thirty to forty per cent. fat. The cream with a high

fat content requires less labor and vat room, is more
easily and exhaustively churned, and can be churned

at a lower temperature, thus producing a better quality

of butter. Many buttermakers make the mistake of

having the cream too thin or with too much skim-milk

in it. If at any time during the run the feed of the

milk to the separator is shut off, the bowl should be

.1
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(lushed with warm water to remove the cream anH
P event it clogging the outlet. Sometimes the bowl
will tend to clog during the run, when a pail of warm
water will often overcome the difficulty. In ca.se the
outlets become clogged it will be necessary to stop
the machine and clean the bowl. The relative
amounts of cream and skim-milk which come from
the separator are determined by the rate of the inflow
of the milk, speed of the bowl, temperature of the
milk, and by the adjustment of the cream or .skim-milk
screws. The larger the volume of milk entering the
separator bowl in a given time the thinner the cream;
the greater the speed for a given inflow of milk the
richer the cream, or the higher the percentage of fat
in it; the higher the temperature of milk at separating
the less the volume of cream and the higher its fat
content

;
the smaller the outlet for the cream and the

nearer it is to the centre of the bowl the richer is the
cream

;
the larger the opening for skim-milk (in case

of a skim-milk screw) the richer is the cream. When
the milk is all through, the cream should be flushed
from the bowl by using part of a pail of warm water,
then flush again by using the remainder of the pail
of water. The slime should be removed and burnt
and the bowl thoroughly cleaned, ready for the next
day's run.

As in the case of hand separators, there is no best
power separator, but the Alpha de Laval takes a
leading place among the power machines used in
Canadian creameries. One authority .says :

" In all

probability there is nearly as much difference in

fi

m
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efficiency of separation between different machines
of the »ame make as there is between the different

makes themselves."

The percentage of fat in the whole milk which is

recovered in the form of cream is known as the
creaming co-efficient of a separator. It is important
that this should be as high as possible in order to

reduce the lo.ss of fat in the skim-milk.

Creams containing different percentages of fat have
about the following composition :

% % % %
^at 15-2 20.0 25.0 67.5
Water 76,6 71.7 66.3 29.0
Casein, etc.... 3.1 3.1 3.2 1.2

Milk sugar ... 4.5 4.6 4.8 2.2

Ash 6 .6 .7 .1

(Fleischmann).

CARE AND RIPENING OF THE CREAM.

In the cream-gathering creamery during the > *:

weather the cream is often delivered in a ripe co- .-

tion, in which case it .should be cooled at one to
churning temperature or below. In some cases it

may be advisable to churn the cream soon after it is

cooled if there is danger of it being over-ripe by the
next morning. Churning at night is not to be recom-
mended unless absolutely necessary. If the cream
can be cooled to below 60 degrees very little acid
will develop in L..e cream, and the butter will be
firmer if the cream stands at the churning tempera-
ture for several hours, as compared with churning it
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soon after cooling. In cool weather it may be neces-
sary to ripen the cream by warming it to about 65
degrees and using five to ten per cent, of a good
culture.

Cream from the separator should be cooled to a
temperature of about 65 degrees and have from ten
to fifteen per cent, of a good-flavored culture added.
Where pasteurization is adopted it is very important
to have a good culture, as the flavor of the butter
depends nearly altogether upon the character of the
organisms introduced into the cream by means of the
culture. The culture may be added to the cream as
soon as it cools to a temjxrrature of about 70 degrees.
If added above this temperature there is danger of
abnormal fermentations taking place, .t is not a
good plan to put the culture in the cream vat and
then run in the warm cream. If the culture is first

put in the vat, then the cream should be cooled before
entering.

In order to test the acidity of the cream, and to
develop a uniform acidity day after day, an acidim-
eter should be used. The alkaline solution should be
of such strength that each cubic centimeter of the
solution required to neutralize the acid will represent
one-tenth of a per cent, of acid in the cream or milk,
when ten cc, of cream or milk are u.sed to make a test

Phenolphthalein is the indicator needed to show when
• the acid is all neutralized. To make a test of the acidity
of cream, first thoroughly mix the whole vat of cream,
then measure ter. cc. of it into a glass or white cup.
Add five or six drops of phenolphthalein, then

If
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fn.fn a ^jnirlinited m it-ttc slowly add the alkaline
solution, stirrin- tlu en ,im all the time with a ^'las>;

stirring rod. When tii cream turns a pink color
throu},di()ut the \vl '

Now count the \\ r
represents the p ,l

cream in tenths ; , ;.

and this recjuires

neutralize the acid. '

cream is .56. By !..

' ' ss, the acid is neutralized.

I c.c. of alkali used uid this

'.1;: of acid in the milk or
'< i <c. cream is used for a te-t

of i'.knlMK- solution to

l»t K • ,.^rc of acifi in the
iJg ,' .1 kaline solution of 'nis

strenj;th it saves th troil.i- >f figuring as required
with a one-tenth n -mal .M.^.„,n and there is less
danger of error.

When ready to c'lurn the cream should have from
4 to .5 per cent. «)f acid—the smaller amount for
export butter. Very rich cream, or cream containing
a high percentage of fat, should not have quite so
much acid as thin cream, or cream containing a low
percentage of fat. In creamery practice this is not
an important point. The percentage of acid, how-
ever, may vary considcnibly without affecting the
quality of the butter ver>' much, so long as the flavor
is clean and there are no abnormal fermentations. If
the buttermilk contains about .8 per cent, of acid it

will be about right for local markets. For export
butter the buttermilk should not have more than .6

to .7 per cent, of acid, as a milder flavor is liked in
such butter.

The ripening of cream consists chiefly in the devel-
opment of the lactic acid by suitable bacteria, which
causes coagulation of the casein when there is about 4

^'i
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"4. A good natural skim-niilk starter is practically a pure

culture of acid-producing bacteria.

"
5. The most common souring organism (liacierxum \ac-

tici) gives the best results.

"6. The most important factors in cream ripening arc the

development of typical acid fermentations and the suppression

of injurious types."

CHURNING.

Churning changes the liquid fat to a solid, in addi-

tion to massing the fat globules. This is done by

means of a churn, which should be easy to clean, easy

to eet the cream into it. and easy for getting the but-

ter out; and it should give sufficient concussion to

the cream to bring the butter in less than one hour.

It is necessary to cool the cream to churning temper-

ature from two to four hours Ijefore churning, in

order to get a proper body and texture in the butter.

If coloring is used, it should be put into the cream

when in the vat, or directly after it has been placed

in the churn. The basis for coloring may be at a cer-

tain rate per thousand pounds of milk (usually about

one dram), according to the fat content of the

cream, or at so much per one hundred pounds of

butter fat. No coloring is necessary in the summer
time, and it is always safer to under-color rather

than over-color butter. The amount of color required

must be determined by each buttermaker, as it varies

according to the natural color of the milk, the

demands of the market, the strength of the coloring,

whether the cream has been pasteurized or not. and

upon the amount of salt which is added. Butter

colors are of two general classes—vegetable and

mineral. The former is usually made from Annatto
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seed dissolved in veijetahic oils. The latter are made
from coal-tar, a l)y-product in the manufacture of
Ras. There appears to he little or no difiference in
their effect on the hutter.

Before putting: the cream inf. the churn, the churn
should be we

1 prepared by scaldin^^ a,ul aftcrwar<ls
coo n^. to fill the pores of the wood with water, so
a the cream wdl not stick t<. it. The cream should

then he stramed mto the churn to remove any parti-
• cles o curd or clotted cream. The temperature forchurmngr shotdd he l,etween 50 an<l 60 dic^rees Thelower the temperature at which the cream will churn

in a reasonable t,me the more exhaustive will be the

^z^rvte'r '''''' "^'-^"^^ ''^'^ -" '- ^ntne butter, ifthe churmp.; comes too quicklv the•cnud fat ,s not all chan^^ed to a solid hence' thebutter IS of a soft, greasy texture
The box churn should turn at the rate of fifty toseventy revolutions per minute. A small churn si ouldrevolve more rapidly than a large one. Tl^g "sescomposed c nefly of carbonic Ll and hydrogen's^iould be allowed to escape three or four times df,:ing the first ten minutes, or till the gases cease toaccumulate. If the cream thickens in th" ch, n itvvdl be necessary to dilute it with water at the same

ple^e seoarntion T
^'^"'^ ^ "^"""e com-pit.c separation. In winter tUa ...„. 1

about ,„e san,e te,,,,,:;;'.'::, " r;;-""
'»

churn,„g should then b. continued umil .heT;J';:
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about the size of wheat grains, when the buttermilk

may be drawn. It should be somewhat bluish in

appearance, and should not have over .2 per cent, of

fat. The buttermilk should be strained in order to

catch any particles of butter which may leave the

churn. The butter may then be washed once with a

volume of water equal to that of the cream, and at a

temperature of about 45 degrees in hot weather. In

winter the temperature of the water should be about

55 degrees, or warmer if working in a cold room.

Butter which has a bad flavor may be washed twice,

and one of these waters may have some salt dis-

solved in it. Butter from rich cream may require a

larger volume of water than there was of cream. It

is a mistake, however, to wash good butter too

much, as it removes the fine flavor. After washing,

the butter should drain for ten to thirty minutes in

order to reduce an excessive loss of salt, as is the

case when the salt is added to butter containing a

great deal of moisture. About one-half the salt i.s

lost when applied to butter in the ordinary way, at

the rate of one ounce per pound of butter.

SALTING CREAMERY BUTTER.

As salt absorbs flavors very readily it is important

that it be kept in a pure, clean place, where no
objectionable taint can be imparted from the salt

to the butter. A bitter taste in butter is some-
times caused by an excess of magi^esium chloride

HI
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in the salt Good butter salt (moisture free) shouldcontam from ninety-eight to ninety-nine per centsodjum chloride, be pure. fine, easily soluble inco^d water and white in color. The objects ofsaltmg butter are to preserve it. to give the s^t
flavor, to give grain and color to the butter tocause a more complete separation of the buttermilkand to expel the surplus moisture from butter Therate of salting depends upon the market. For homemarkets from three-quarters to one ounce per poundof butter .s sufficient. At no time should more thanone ounce of salt per pound of butter be used Export butter should not contain more than three per"
cent, salt m the finished butter. For the fresh butte
trade not more than one-quarter of one per cent, isneeded. Butter salted at the rate of one-quarter ofan ounce per pound of butter from the churn willco.Uam about one per cent salt in the finished butterOne-half ounce salting gives two per cent; three-
quarter ounce about three per cent, and on; ounTefrom

3^ to 4 per cent salt in the finished butterThese figures vary according to the accuracy of thesalOng. amount of moisture in the butter when the
salt ,s applied, etc. The quantity of salt in the
finished butter depends upon the amount of saltadded, the moisture in the butter at the time of addmg the salt, and upon the working which the butter
receives. It varies a great deal.

Experiments made in shipping pasteurized freshcreamery butter from the Ontario Agricultural Collegem sohds and pound prints have been quite saS!
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factory. The butter has proved to be equal to the
best Danish. An English correspondent writing to
a Canadian paper on Februnry 26th, 1903, says :

"The lower price of Canadian creamery butter as compared
with the Danish is due to its being stale. Canada can make
and ship fancy creamery butter that will compare favorably
with any butter in the world. Not long since an Englishman
interested in Canadian prosperity was discussing this matter
with the Ontario Government Agent in Liverpool, and he
opened correspondence with the Dairy Department of the
Ontario Agricultural College at Guelph, and as a result a
sample of butter was made and shipped here from the O. A. C.
that has given every satisfaction. The quality, the flavor, and
the texture has been pronounced equal to Danish, or any other
butter imported, and it has realized about top price. Of course
this was mild, fresh-mide butter and shipped as soon as made."

The shipment referred to was made the first week
in January, 1903, from pasteurized milk cream, and
salted one-quarter of one per cent. Part of it was
shipped in "solid" form and part in pound prints.

The prints were put in pariffine-linert boxes contain-
ing two dozen prints each, and wrapped in parchment
paper. There is no doubt a profitable trade for

creameries which are in a position to make fresh

pasteurized butter and ship it as soon as made, or at

least once a week. It is also important that the
butter be kept below 32 degrees while at the creamery,
and under 40 degrees while on the cars and steam-
ships. Butter made in this way requires no preserva-
tive other than salt. The Author does not believe
that any form of preservative, other than salt, is

necessary in the manufacture of Canadian butter.

:!.l
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Salt does not penetrate the fat ^Hobulcs cf the
butter, but is held in the form ui brine betuecn the
particles of butter. An excess of salt beyond that
which will dissolve readily in the water causes "

gritti-
ness ' in the butter and is very objectionable Un-
even distribution of the salt through the butter is the
chief cause of mottles, waves, streaks, etc., in the
butter. Those parts not touched by the salt remain
the natural color of the fat, which is paler than
the salted portions

; hence the uneven color. Some-
times the streaks are due to buttermilk which has
not been removed by the washing. White specks
are usually caused by particles of curdy matter in
overripe cream, or by dried cream. These usually
can be removed by straining the cream into the
churn.

Having the butter in granular form at the time of
adding the salt is favorable to an even distribution of
the salt and for removal of the buttermilk, otherwise
there is no particular advantage in having the butterm "granular form." It is possible that too much
value has been placed on "granular butter."

WORKING BUTT! R,

The temperature of the butter at working should be
about 55 degrees. In a very cold room it may be
5 degrees warmer, and in a warm room it may be
5 degrees colder. It is better to work the butter in a
closed worker if the temperature of the room is very
cold or very warm, as it is not so much affecteri by the
temperature of the air in the room under these circum-
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Stances. Such a worker is not so favorable for observing
the butter as the open revolving table, but has advan-
tages in saving labor and protecting the butter from
the air of the creamery. No rule can be given for
working the butter. Once working is sufficient in
ordinary practice. The butter should be examined
frequently after two or three days to see if the color is

even. It is customary to work by time or by a given
number of revolutions on or in the worker. About
twenty-five revolutions of the Mason worker and
twenty-seven to thirty of the Simplex may be taken
as a guide. These are to be used as a guide only,
and should be varied to suit the condition of the
butter. If the butter is over-worked, worked when
too hard, or worked when too soft, the grain and
texture are spoiled.

PREPARING BUTTER FOR MARKET.
The package for butter should be light, strong,

tight, and suitable for the market to which the butter
is .sent. For home trade there is no better package
than the oblong pound print, wrapped in a good
quality of parchment paper, which is stamped with
the name of the creamery in indelible ink. Printers
which make several prints at once have no advantage
so far as the A uthor has tried them. The butter can be
printed more quickly, but when the time required for
wrapping is considered there is no gain in time. The
prints should be neatly and attractively prepared, and
be put into cold-storage for at least twenty-four hours
before shipping, so that they may get firm before

if-
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placing them in the shipping box. In cold weather a
box without wooden trays may be used, but in warm
weather the prints should not rest on each other. A
returnable box, holding from 100 to 150 pound prints,
is very suitable, although It is difficult to get it returned
promptly, and many are lost Some creameries use a
smaller, cheaper and lighter box, which is not returned,
or returned but a few times. One print in each layer
should have the corners of the paper projecting, or
have a small strip of paper put around the print with
the ends so that they may be taken hold of to remove
the first print. If this is not done, some of the pack-
ages are bruised in getting out the first print of each
layer. It is important that the prints should weigh
from sixteen and a quarter to sixteen and a halfounces,
when wrapped in wet paper, that there may be no com-
plaints on account of .short weights. The packages
should be tested frequently in order to see if they are
of proper weight. In hot weather, if shipping over
fifty miles, the butter boxes should have broken ice
placed in galvanized iron boxes which are in the
centre of the prints or above them.

Butter for the export trade is best packed solidly
and closely in fifty-six or twenty-eight pound
spruce boxes, lined with paraffine wax. Before
putting in the butter they should be rinsed with
cold water or brine, and then be lined with two
thicknesses of heavy parchment paper, which has
been previously soaked in brine or a solution of
forma in to destroy germs of mould. The butter
should be put into the boxes in small quantities,
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and be well pounded along the sides and
in the corners of the box. so that when the
package is stripped the butter will present
a close uniform appearance, with no open-
ings along the sides where brine or butter-
milk is likely to collect, which gives a bad
appearance to the package when placed on
the counter of the retail merchant in Great
Britain. The top of the box of butter
should be finished neatly and smoothly with
a rolling pin or a straight-edge,

notched on the ends, to allow it

to cut the butter from the box
to the desired depth. Kach b .x

should contain at least fifty-

seven pounds of butter, so that
it may weigh fifty-six pounds
net when it reaches the Hritish

customer. The latter is very
much annoyed at short weight.s,

and it pays to give close atten-

tion to this point. After mak-
ing a smooth and attractive fin-

ish, the top of the butter should
be cohered with two to four

thicknesses of the paj)ei , and
'\i it is to be held some time in

cold-storage, a light salt paste
may be put on top of the paper.

The li ' should now be fastened
and the butter placed in cold-

run BUXSS.
UTTBK PACXBI

pot TVM.
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soaked m bnne for twenty-four to thirty-six hoursthen be nnsed in cold water and sprinkled with « ,'

before pu.t,ng in the butter. TheJe is great dangeof a woody flavor in the butter placed in unlinkwooden packages. This danger is reduced by lining

butter. The same care should be exerci.sed in pack.

rn;r„:c^:°^"'''-''---'^-.heb':,te,

firkl/T u^"'*"""
"^'"""'" "« 'he Danish kiel o,firkm ,,^ld,ng ,„ pounds of butter, but it is not sopopular as the box.

Butter to be shipped to the Klondike, to the Indiesor to any warm country, should be packed firmly intms made specially for this purpose, and then solderedand made a,r tight. Each package of butter sent to afore,g,-, market should have the word Canada in „ettleg.ble letters on the outside of every package, "i''also advisable for each creamery ,„ use a rcgiste ednumber, as provided by Uo.ninion Statute. In orderto keep the boxes clean during transport, a clea"
cotton sack should encase each packagk TWsenables the Itritish customer to place an attractiVepackage before the buyer, and this tends to prejud ce*em m favor of the butter. Too much cari cannotbe exercsed m preparing butter for market in Aeneatest, most attractive and most convenient package
obtamable, ,t is a great mistake to negkc.X
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COMPOSITION. JUDGING, AND CLASSIFICATION
OF BUTTER.

Butter, like other dairy prodiicls, varies consider-
ably in its composition or make up. It consists
chiefly of fat. which may vary from 80 to 90 per
cent, and averages alx>ut 84. The water may vary
from 8 to 20 per cent, and averages about 12 in
good butter. If it contains over 16 per cent, it is

deemed adulterated in Canadian and British mar-
kets. The percentage of moisture retained by butter
is chiefly affected by the amount of working which
it receives. Pasteurized butter tends to be somewhat
drier than unpasteurized. The size of the granules,
temperature of the wash water, amount of salt

added, etc.. do not materially afifect the percentage
of water in the finished butter, so long a.s it is prop-
erly worked. Canadian butter is well within the
limit set for moisture content o{ pure butter.
The curdy matter in butter vari;es from .5 to 2

per cent, and averages about one. Salt, ash. etc.,

varies from .5 to 5 per cent, and averages alwut 3.'

Good butter should be mild, sweet, clean, and plea-
sant in flavor. It is impossible to describe this deli-
cate aroma, which forms nearly one-half the value
of butter. Lack of flavor, bitter, greasy, lardy, fishy,
woody, cheesy, dirty, buttermilk, cowy, musty, and
cooked flavors are common defects. The grain and
texture should be waxy, firm yet pliable, should
break like a piece of cast-iron, and not be greasy or
salvy in appearance. It should be of such consist-
ency that it readily spreads on bread. The color
should be uniform, clear and bright, ranging from
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Finiik.—V.ooA qual tv parchment paper linini,', neatly ar-
ranged. Fackage well filled ; bright, even surface.
Packagts.-'^tXi n ade, of good material, and clean. Boxes

in J
o' ,"«"' *'« 'o fi"'*' ^^> pounds of butter when properly

filled. Paraffined on mside. Neatly branded. Tubs to be
Imed with parchment paper of gootl quality.

StCOND r.KADF.
F/ttv0r.— Not q ite clean, or other obicctionable flavor.
Btniy and Grain, -Saivy ; overworked ; too much moisture.
Ctf/tfr.—Slightly mottled or streaked: too high, or ohiection-

able shade '

Sa/tiHir.— Too heavy; salt undissolved, or unevenly dis-
tributed.

'

F$msA. -Very light or poor quality parchment paper linint •

linmg not arranged to protect butter ; mould on parchment
paper. Rough, uneven surface. Package not properly filled.
Packaj^es.—Rouah, badly made, or of poor or unseasoned

material, mcludmg sapwood. Dirty packages. I'neven
weights.

THIRD GkADK.
/Tm'or.—Very stale; very strong stable flavor, or anvthinkt

inferior to Second Grade.
'

Body, and Grain.-Vcxy saIvy ; "mushy "; mould in butter.
Lolor.—Wtxy mottled or otherwise inferior to .Second Grade

in regard to color.

Salting—Ho question of salt alone sutificient to ma e Third
C^rade if other qualities are up to First Grade.

Ftnish. — lio parchment lining. Very rough finish. Dirtv
surface. '

Packages.— \n{Kx\ot to Second Grade.

SWEET CREAM BUTTER.
During the past two years the method of churning sweet

cream has been revived. Sweet cream butter is now made in
two forms, in both of which pnsteuri::ation and cooUn^ of the
cream are essential for good results.

Mr. LeClair, St. Hyacinthe, Que., first called attention to the
fact that good butter may be made by adding from 10 to 30
per cent, of culture (starter) to the cream after pasteurization
and cooling, then churn in about two hours. This plan gives
satisfactory results, and produces a butter of mild, creamy flavor
and good keeping quality.

Later experiments at the Ontario Agricultural College demon-
strated that it 15 possible to run ere ,r.i directly from the cooler
after pasteurizing, into a churn, a ,d then 10 to 20 per cent of
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REFRIGERATION IN CREAMERIES.
Good refrigeration is a very importatit part ofcreamery work. It is neces.sary for cooling thi creamand harden.ng the butter, as well a.s for preserving

#1
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the butter. The two common methods of refrigera-
tion are, by the use of ice or by mechanical means,
such as applying pressure to gases. The first thing
is to have the room properly insulated, as outlined in
a previous chapter.

Refrigeration is the production of cold. Cold is

produced by transferring heat from a warmer to a
colder body, or by extracting heat and rendering it

latent. Heat is rendered latent (of no effect) when
bodies are changed from a solid to a liquid, or from a
liquid to a gas. In the case of ice, cooling is the
result of heat being absorbed or rendered latent, as
it changes from a solid condition to that of a liquid.
This heat is taken from the surrounding bodies, hence
they become colder. If the water be evaporated,
heat is again rendered latent and cold is produced.

In order to produce cold rapidly the ice should be
broken finely, as it will then produce cold more
quickly. If ice be mixed with salt, the degree of
cold is greater and it is produced more rapidly, be-
cause salt has a great affinity for water, and it attacks
the ice in order to get water to slake its thirst. In
doing this it is dissolved by the water, and we have
two solid bodies changing to a liquid, hence more
cold produced. To get the best results from ice and
salt, the mixture should be placed in galvanized iron
cylinders about one foot in diameter and as deep as
the cold-storage room. A sufficient number of these
should be placed in the cold-storage to give the
desired temperature. The liquid should be removed
to a drain, having a trap on it to prevent the warm
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air coming into the refrigerator. Use about five or
SIX per cent, of salt with the broken ice.

Where a moderately low temperature cf, say, 35 to
40 degrees is aimed at, but which is not low enough
to hold butter for any length of time, having the ice
so arranged that the cold air will circulate from the
Jce mto the refrigerator and back over the ice a-ain
saves the labor of handling the ice. In this method
the walls of the ice-house must be well insulated and
no sawdust or other protecting material may be
placed on the ice. The body of ice rests on timber
so that there are spaces below from which the coui
a.r may travel into the cooling chamber. There arc
also strips on the sides so that the ice does not rest
agamst the wall. Ice packed in this way should not
be exposed to the air by opening the doors It
would be necessary to have a separate supply for
coolmg water and cream.
A false ceiling, with an opening the full width of

the coolmg chamber on the side farthest from the ice
and also on the side next to the ice. tends to produce
circulation of the air.

The inside lining of this chamber should be made
of spruce lumber, and should not be painted but given
a coatuig of shellac or common whitewash. If pine
lumber be used on the inside it will taint the butter
for several years. To destroy mould germs. spra>-
the walls with a strong s.)lution of formalin or cor-
rosive sublimate (1 to 1000 of water) after thoroughly
cleanmg them with hot water.
The more modern method of producing cold is by

\^
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means of mechanical refrigeration. In this method
a gas is put under heavy pressure, which changes
it to a liquid and heat is given off. When the press-
ure is released in the cooling pipes or brine tanks, it

returns to a gaseous form and absorbs as much heat
as was given off by it when pressure was applied.
This heat is taken from the pijjes or brine tank, the
air of the room, and from the substances in the room,
thus cooling them. The two most common gases used
are carbon dioxide (carbonic acid gas) and ammonia.
Manufacturers of both types of machines claim theirs
is the best. Both have advantages and disadvantages.

Three systems are in use for creameries :

I. Direct expansion, where the cold is produced
by the expansion of the gas in pipes placed in the
.-oom, in water, or in ' onnection with the cream vat.

The advantage of this plan is that it saves the cost of
a brine tank, and it is less wasteful of the cold gas.
The disadvantage is that the compressor has to be
run for a longer time each day to produce the results
aimed at.

2. In the brine system the expansion coils are
placed in a brine tank, and the cold brine is pumped
through pipes where required. This method reduces
the time required for operating the compressor, but
is more expensive to install and requires thet.jieratiori

of a brine pump.

3. A combination of the foregoing is sometimes
used where the direct expansion is operated while
the creamery machiner>' is in operation, and the cold
brine for that portion of the day when the machinery
is not running.

I

II-.
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The machinery required is a compressor, condenser
expansion pipes, and in case of brine circulation abrme tank, pump and circulating coils. Machines
can now be had suitable for ordinary creamcrv work
at a cost of $,,000 to $,.500. which may be run
from the line shaft in the creamery. They will run
on an ordn.ary foundation or solid floor, and require
from four to six horse-power to operate the com-
pressor.

The advantages of mechanical refrigeration are
that a lower and more uniform temperature can be
mamta.ned than with ice, and the cold may be relied
upon except in ca.se of breakage of the machinery
whereas the ice supply often fails at a ti.ne when it ismost needed. Further, cooling may 1^ obtained with
less labor and less expense i,. large crea.neries ke-
houses d., not last very lo.ig i„ connection with the
average crea.nery. Where the ice has to be hauled
soine distance it will c.st nearly as much as mechan-
ical refrigeration, which can be obtained at less thanone dollar per ton.

If butter is to be held for any length of time athe creamery. ,t should be at a temperature of from
12 to 20 degrees F.. or fron. 20 to .2 degrees below
fr^ezmg. Where this temperature cannot W- mainamed n, the creamery refrigerator the butter should
be sent weekly f. a convenient and sa.e cold-storage
he use 01 which can now be had in nearly everytown at a moderate cost. The temperature of theroom where the butter is stored should uot varymore than 2 or 3 degrees from day to day. Some
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authorities recommend freezing the butter quickly
after it is made, at a temperature of 5 to 10 degrees
F., then holding it at about 20 degrees F. Others
say that it should be gradually cooled to about 12

degrees F. and be held at that temperature. If the

butter can be cooled to 20 degrees soon after it is

made, and be held at that temperature until ready to

be placed on the refrigerator car, and then be trans-

ported in a refrigerator compartment on board a

steamship, Canadian butter would soon improve in its

quality and reputation when placed upon the markets
of Great Britain.
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CHAPTER IX.

MARKFriNG CHEESE AND BUTTER.

Our markets are of two classes— home and
foreign. The demand for dairy products of fine qual-
ity is growing in our home markets. We are consum-
ing more butter and cheese each year as our popula-
tion grows. Especially is this true in reference to
good butter. We have not yet cultivated a taste for
good cheese, probably hecau.se it is .so difficult to get
good cheese at home, as most of our first-class quality
is exported and the " culls " are often placed on the
market for Canadian consumers.
Our best foreign market is Great Britain, although

it is probable that the United States of America will
require Canadian dairy products in the near future.
The West Indies, Japan, China, and South Africa are
promising markets for Canadian dairy produce.
Our chief competitors in the British butter markets

are Denmark, Ireland, i'Vance, Russia, Australia, New
Zealand, and the Argentine Republic of South
America. Our competitors in cheese are New
Zealand, Continental Pairope, and to a limited extent
the United States. Canadian cheese has a reputation
for being the best imported cheese and about equal
to the home product. Over seventy per cent, of Britain's

MI
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imported cheese comes from Canada, but less than
ten per cent, of her butter comes from the same source.
The chief butter markets of Great Britain are Man-
chester, London, Liverpool, Hristol, and Glasgow.
Manchester is considered the best market, as about
thirty million dollars are paid annually for butter,
alone, in that city. It is the centre of the Danish
butter trade for England.
The Canadian butter producers should study the

wants of the consumer, sell as directly as possible to
the consumer, n.ake a first-class quality of butter at
all times, and have a regular supply all the year.
Generally speaking our home markets require butter
with a high flavor, yellow color, and moderatelv high
•salt. Butter for the British market should be mild.
sweet and clean in flavor, light in col ir, and mildly
salted.

Butter may be sold to the*commissi..n houses, to
exporters, or directly to importers and dealers in

Great Britain. The latter plan would .seem to be the
best, but there are many difficulties in the way. chief
of which are getting the returns promptly in order to
be able to pay the patrons monthly, and the long
distance which makes communication expensive and
slow. If a sufficient number of factories would co-
operate, it would pay to place an agent in the chief
British markets, who would look after the interests of
producers. Otherwise the sending of Canadian butter
and cheese din.-ctly to u!d country customers is not
likely to prove satisfactory The time will doubtless
come when firsl-class butter and cheese will have a
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""rH^Zjfr'"^ ",""' """ """^ "«•'••--"' ^ '"«
r^'Ring of the market " than at present
Prevous to ,873, when cheese markets fboard, ofrade, were established, the cheese were s„ld at thefoetory, or n„ the street of some central town. Thishole and corner" method was ver.v unsatisfactory

to salesmen, and „ was ,h.,„(;ht that when cheeseboards were establishe.1 and cheese were sold bvauc^onto the highest bidder, the main difficu ,y imarketrng cheese had teen overcome, [."or var oreasons^he cheese latterly have no. been sold"T^
The boards have been used as a "feeler" of the

prtattl" .
^"e-e have been sold afterwardspr vateh Apparentl,- th,s is i„ the adv,„„a..e of the»eller, as bu.vers pay a higher price than is offered n.he market.s. bu, it i, really ,0 the advantage of thebu^e. w ,, are l.tter r»,s.ed he c „;, of .'he.narkel. If chees.- are sold l„r .he highest price whichcanbeob.an,ed a. public auction, and bu ers owthat they cannot get .he cheese except for .he hi,,bemarket pr,ce upon .he .,«rd. the belt average prt^are hkely .0 be go. f„r .he cheese. I. is in .he i„L^sof the buyer and no. of .he salesn.au ,0 do awav wTd

centres^ Where this ,s not su.i.sfactorv i. wouldprobably pay for .several fac.ories to co-operate anddeal directly with im|>orters of cheese
The salesmen should be competent, wide-awakebusiness men. who are in touch with the marterand

.-.nventen, to the telegraph or telephone. As ^U
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position is a very important and responsible one, only
men of tried ability and keen judgment should be
appointed for this work. To faciliute the business
and reduce expenses, it would be better for several
factories to enga|;e one man to act as salosman for a
group. This is done very larf^ely where there are
"combinations" of factories, as in K.i-it'rn Ontario.
The .salesman should consult with the n^esemaker
before making sa»rs. Ifthereareanyclu enot first-

class in quality, the salesman should know this, and
these cheese should not be sold as " finest." but for

what they are worth. The practice of putting these
in as fine goods after they have been rejected by the
buyer is to be condemned. It would further reduce
the expense to the buyer of inspfcting cheese if the
cheese were concentrated at a central point. Cold-
storages near the railwa>', where the cheese may be
.sent weekly, would solve the problem and improve the
quality. The cheese would be safe in the cold-storage
if the .salesman did not consider it wise to .sell. If the
cheese are left in the factory during the hot weather,
it is almost necessary to .sell weekly, as they deterio-

rate rapidly in quality at a high temperature. In any
case the cheese should be inspected and paid for

before they leave the railway station at the point of

shipment. The plan of selling chee.se subject to
weight and inspection at some distant point has given
rise to considerable trouble and is not in the interest

of harmony and fair dealing. The placing of an
official referee in Montreal, who may be called upon
in case of a dispute between buyer and seller, has
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overcome the difficulty to some extent ;
but there is

room for improvement.

A proper invoice, showing the we.ght and number

of cheese, should be sent to the buyer with each ship-

ment The net weight of each box of cheese should

Plainly marked or stencilled on the side of the box.

near the lap. so that it may be readily located.

IS



CHAPTER X.

CONDENSED MILK.

The condensing of milk is a growing industry in

Canada. Those factories which have been well
managed are profitable industries. The farmers
receive a larger price for the milk, usually ten to

twenty-five cents more per hundred pounds than is

paid for milk at creameries and cheeseries. and the

business is remunerative to all concerned.
So early as 1837 a method of separating milk by

warm air in a vacuum was patented. The milk was
th"'- pulverized and mixed with sugar. From time
to time improvements were made in the methods of
condensing. Copper vacuum pans are now used.

A method of separating the milk solids by drying
milk with steam has been invented, and milk powder
in large quantities is now made in one Ontario fac-

tory. It promises good results, whereby all the

solids of milk may be preserved for food in a con-

centrated, stable and palatable form.

According to an American authority, the rec|ui-

sites for a condensed milk factory are : An abundant
supply of good fresh milk, a large supply of water,

and good shipping facilities. A large water supply

is verv necessary, as it is estimated that twelve times

as much water is re({uired as there is milk to be
condensed.

Regarding the amount of condensed milk which
226
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can be made from fresh milk, this same authority

says, " lOO to 120 pounds of milk and 14 to 17 pounds
of cane sugar will make a case (48 pounds) of con-

densed milk." It is usually put upon the market in

two forms—plain and sugared. The former is being

largely used for confectionery purposes, and is replac-

ing cream. The two kinds have about the following

percentage composition :

Annerioan Canadiin
(plain' (sugared).

Water 48.6 25.7

^'at 15.7 7.3
Albumenoids 17.8 8.4

Milk Sugar -5.4 13.5

Cane Sugar 00.0 43.2

Ash 2.5 1.9

1 00.0 1 00.0

The desirable qualities in a condensed milk are :

The absence ofunpleasant, cheesy, or fermented flavor;

absence of undissolved sugar ; the color nearly white,

with a yellowish or creamy tinge ; and such a consist-

ency of body as will dis.solve readily and completely
in about four parts of cold water, without the presence
of any specks or particles of fat.

The milk produced for condensing purposes must
be exceptionally good in a_uality and be wholesome
and clean. The cows must be clean and fed on food
which will not impart any flavor to the milk. The
nilk must be cooled and be well cared for, or it will

not be accepted at the condensing factories. The
factories are kept scrupulous!) clean, and all the ork
is done in a cleanly manner. This is very necessary

or the result will be failure in the product
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APPENDIX.

FERTILIZING INGREDIENTS IN DAIRY
PRODUCTS.

(WoLL's Hand-Book).

Nitrogen Phosphoric
Acid Potash V«la« per Ton

Whole Milk..

Skim-milk
Cream
Buttermilk
Whey
Butter

•53%
.56

.40

.48

•'5

.12

3-93

•19%
.70

•'S
• 17

.14

.04

.60

•>75%
.185

.130

.158

.181

.036

.120

$2.17

2.31

.66

•t
Cheese

•49
14.19

COMPARATIVE VALUE OF CATTLE FOODS.

(Woll's Hand-Book).

FEEC fS.

Barley
Indian com
Com and cob meal
Millet seed
Oats
Peas
Rye
Wheat shorts
Wheat
Cotton-seed meal..

,

Linseed meal

Value Per Ton or Bushel When Wheat
Bran is Worth

$9.00

$0.16
0.18

0.16

0.20
O. ID

0.40
0.22

7.20
a24

23.^4
19.86

$10.00

$0.18
0.21

0.18
0.22
0.12

0.47
0.24
8.00

0.25

25,60
22.08

$12.00

0.22

0.24
0.22

0.26

0.14

0.56
0.28

9.60
0.30

30.72
26.50

$16.00 $20.00

$0.30 $0.36
0.32 0.42
0.30 0.36
0.34 0.44
0.18 0.24
0.74 0.94
0.38 0.48
12.80 16.00
0.40 0.50

40.96 51.20
35-3« 44.16

229
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DIGESTIBLE NUTRIENTS IN ONE POUND OF SOME
COMMON FEEDING STUFFS.

(BuLiKTiN 154, Bv J. L. Stone, Corneli., N. Y.)

Pounds i>f Dir.uTin' 1 |

OOD.
Tot«l
Dry

Matter.

NUTHIKNTS.

KIND OF 1 Carbo.

Protein.
hydrate*
+(Kaf X

».»5).

Total.
N'utritWt
Ratio.

Green fodder corn, I lb 0.20 0.0 ID O.I2S o.>3S 1:12.5
" Peas and oats It 0.16 0.018 0.076 0.094 1:4.2
•• Red clover It 0.29 0.029 a 164 0.193 1:5.6
" Alfalfa clover >• 0.28 0.039 0.138 0.177 «:3.5

Com silage >< 0.21 0.009 C.I 29 0138 I >4-3
PoUtoes •• 0.21 0.009 16s 0.174 1:18.3
Mangels it 0.09 0.01

1

0.056 0.067 1:5.1

Sugar beets i< 0.13 O.OII 0.104 airs 1:9.4
Carrots « 0. II 0.008 0.082 0.090 1:10.3
T nips i< 0.10 O.CIO 0.077 0.087 1:7.7

Timothy hay " 0.87 0.028 0.46s 0.493 1:16.6

Mixed hay II 0.87 0.062 0460 0.522 1:7.4
Red clover hay <• 0.85 0.068 0.396 0.464 1:58
Alfalfa hay i> 0.92 0.1 10 0.^33 0533 1:3.8

Corn fodder ti 058 0.02; 0.3/3 0398 1:14.9
Corn stover 11 060 0.017 0.340 0357 1:19.9
Pea straw It 0.86 0.043 0.341 0.384 1:7.9
Wheat straw It 90 0.004 0.372 0.376 1:93
Oat straw It 0.91 O.Ot2 0.404 0.416 1:33.6
Corn (grain)

<i 0.89 0079 0.764 0.843 1:9.7
Wheat " ti 090 0. 102 0.730 0.832 1:7.2

Rye " II 0.88 0099 0.700 0.499 1:7.1

Barley " u 0.89 0.087 0.692 0779 1:7.9
Oats " ft 0.89 0.092 0568 0.660 1:6.2

Backwheat (grain) 0.87 0.077 0.53.1 0.610 1:6.9

Peas t< 090 0.168 0.534 702 1:3.2

Corn and cob meal It 0.85 0.044 a665 0.709 1:15.1

Wheat bran tl 0.88 0.122 0.4S3 0.575 «:3.7

Wheat middlings tl 0.88 0.128 0.607 073s 1:4.7

Low grade fk>ur
If 088 0.082 0.647 0.729 1:7.9

Gluten feed 41 0.92 0.194 0.633 0.827 >:3.3

Gluten meal tl 0.92 0.258
0.282

0.656 0.914 1:2.5

Linseed meal (new process) I lb.

.

0.90 0.464 0.746 1:1.6

Cotton seed meal tl 0.92 0.372 0.444 0816 1:1.2

Sug»T beet plilp
It

0. 10 0.006 0.073 0079 1:12

AppiJ pomace It 0233 0.01

1

0.164 OI7S 1:149
Skim-milk (separator) " .

.

0.094 0.029 0.059 0.0S8, 1:2

Buttermilk tl O.IO 0-039 0.065 0.104 1:1.7

To find the pounds of nutrients in any given number of pounds
•( any feeding- stuff, multiply the pounds by the amount of nutrients

'n one pound as given in the table.
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COMPAKISiiNS OK KAMkKNHEir AM) Ck.nih.ka lE TUKK-
M0M1.TER Scales (Woi.i.l

Fahrc .h 1. Centigr.tde. Fahrenheit. Centigrade. Eahrenh«it. Centigrade.

+ 212 + 100,00 170 761 . 128 53.33
211 9944 169 76. II 127 52.78
2IO 98.89 168 75.55 126 52.22
209 98.33 167 75.00 '25 51.67
208 97.78 166 74.44 124 51. II

207 97.22 165 73-89 '23 5055
206 96.67 164 73.33 122 50.00
205 96.11 163 72.78 121 49.44
204 95-55 162 72.23 120 48.89
203 95.00 161 71.67 119 48.33
202 94-44 160 71.11 118 47.78
201 93-89 •59 70.55 I'7 47.22
200 93.33 158 70.00 116 46.67
199 92.78 •57 69.44 "5 46.11
198 92.22 156 68.89 114 45.5s
•97 91.67 '55 68.33 "3 45.00
196 91.11 '54 67.78 112 44.44
'95 90.55 '53 67.22 III 4389
194 90.00 '52 66.67 no 43.33
»93 89.44 '5' 66.11 109 42.78
192 88.89 150 65-55 108 42.22
191 88.33 '49 65.00 107 41.67
190 87.78 148 64.44 106 41. II

189 87.22 •47 63.89 105 40.55
188 86.67 146 63-33 104 40.00
187 86.11 '45 62.78 103 39.44
186 85.55 I/! 62.22 102 38.89
185 85.00 '4' 61.67 lOI 38.33
184 84.44 142 61. II 100 37-78
183 33.89 141 60.55 99 37.22
182 83.33 140 60.00 98 36.67
181 82.78 '39 59-44 97 36.11
180 82.22 '38 58.89 96 35.55
•79 81.67 '37 58.33 95 35.00
'78 81.11 136 57.78 94 34-44
177 80.55 '35 57.22 93 33-8/
176 80.00 '34 56.6/ 92 33-33
>75 79-44 n3 56.11 9' 32.78
I?* 78.89

;

132 55-55 90 32.22
'/3 78.33 '3' 55.00 89 3 '67
172 77.78 130 54.44 88 31. II

171 77.22 129 53-89 87 30.55
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Thk> momkter ^zkt.v.%- Continued.

h.»ME«K»i

Kmhrtnhtit. Ctnli(ra(>«. Fahrtnh«it. Ccntigratle. F«hrcnhcti. rtntiiradc.

86 3c 00 43 6.1

1

17.78

55 2'J44
af,.89

42 555 - 1 '8.33
84 41 5.00 3 18.89

!^ 28.33 40 4.44 3 19.44
83 27.78 39 3.89 4 20.00
81 27.22 38 3-33 5 20.55
80 26.67 37 2.78 6 21.11

79 26.11 36 2.32 7 21.67
78 2555 35 1.67 8 22.22
77 35.00 34 MI 9 22.78
76 24.44 33 0.55 10 2333
75 23.89 32 0.00 II 23.89
74 2333 31 -0.55 12 24.44
73 22.78 30 I. II 13 25.00
72 22.22 29 1.67 14 2555
7J 21. II 28 2.22 15 26.11

70 21.55 27 2.78 16 26.67
69 20.55 26 3-33 »7 27.22
68 20.00 25 389 18 27.78
67 19.44 24 4-44 '9 28.33
66 18.89 23 5.00 20 28.89

55 18.33
17.78

32 555 21 29.44
64 21 6.1

1

22 jO.OO

^J
17.22 20 6.67 21 30-55

62 16.67 w 7.22 24 31. 'I

61 16. 1

1

18 7.78

\l
3 J.67

60 15-55 17 8.33 32.22

59 15.00 16 8.89 27 32.78
58 14.44 '5 9-44 28 33-33

51 1389 14 10.00 29 33-89
56 13-33 '3 10.55 30 34-44
55 12.78 12 11. II 31 35-00
54 12.22 II 11.67 32 35-55
53 11.67 10 12.22 -3 36.11
52 II. II 9 12.78 34 36.67
51 10.55 8 >3.33 35 37.22
50 10.00 7 13.89 36 37.78
49 9-44 6 14.44 37 u48 8.89 5 15.00 38
47 8.33 4 15.55 39 39-44
46 7.78 3 16. 1

1

40 40.00

4S 7.22 2 16.67

44 6.67 I 17-82
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Table Showing the Quevknnk Lactomktkr Degrees
CORRK.SPONDING TO THE SCALK OK I.AtroMKTERS

Graduated from o to 120 (Won.).

per Cent.
Scale.

Qucvtnne
Sc«I«.

Per Cent
.Scale.

60
61

63

63
64

^5
66
6-/

68

69
70
71

72

73
74
75
76

11
78

79
80

17.4

>77
18.0

18.3

18.6

18.8

19.

1

19.4

19.7

20.0

20.3

20.6

20.9
21.2

21.5

21.7

22.0

22.3

22.6

22.9

23.2

81

82

83
84
85
86
87
88

89
90
9'

92

93
94

96
97
98
99
100

Quevcnne Per Cent. Uuevenne
Scale. Scale. Scale.

'^1 101 29.3
23.8 102 29.6
24.1 »o3 299
24.4 104 30.2
24.6 105 305
24.9 106 30.7
25.3 107 31.0

25.8

108 3»-3
109 3«.6

26. t no 3«-9
26.4 III 33-2
26.7 112

32.827.0 "3
27.3 114 33-

«

27.6 «»5 33-4
27.8 116 33-6
28.1 117 33-9
28.4 118 34.2
28.7 119 34$
29.0 120 34.8
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TABLE SHOWING PER CENT. OF SOLIDS NOT FAT,

CORRESPONDING TO QUEVENNE LACTOMETER.

Readings and Per Cent, of Fat (Babcock in VVoll's Hand-Book).
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TABLE SHOWING PER CENT. OF SOLIDS NOT FAT,

CORRESPONDING TO QUEVENNE LACTOMETER.
—Continued.

Per
Cent.
Fat.

LACTOMETER READINGS AT 6o* FAHT. Per
Cent

26 27

7-39

28 29 30 31 32

8.6s

33

8.90

34

9- IS

35

9.41

36 Fat.

3-2 7->4 7.64 7.89 8.15 8.40 9.66 32
3-3 7.16 7.41 7.66 7.92 8.17 8.42 8.67 8.92 9.18 9-43 9.68 3-3

3-4 7.18 7-43 7.69 7-94 8.19 8.44 8.69 8.94 9 20 9-45 9.70 3-4

3-5 7.20 7-45 7.71 7.96 8.21 8.46 8.71 8.96 9.22 9-47 9.72 3-5

36 7.22 7.48 7-73 7.98 8.23 8.48 8.73 8.98 9.24 9-49 9-74 36
3-7 7.24 7-50 7-75 8.00 8.25 8.50 8.75 9.00 9.26 9-51 9.76 3-7

3.8 7.26 7-52 7-77 8.02 8.27 8.52 8.77 9.02 928 9 53 9.78 3-8

3-9 7.28 7-54 7-79 8.04 8.29 8.54 8.79 9.04 930 9-55 9.80 3-9

4.0 730 7.56 7.8i 8.06 8.31 8.56 881 9.06 9-32 9-57 983 4.0

41 732 7.58 7.83 808 8.33 8.58 8.83 9.09 9-34 9-59 9-85 4.1

4.2 7-34 7.60 7.85 8.10 8.35 8.60 8.85 9.11 936 9.62 987 4-2

4-3 7.36 7.62 7.87 8.12 8.37 8.62 8.88 913 9-38 9.64 989 4-3

4.4 2.38 7.64 7.89 8.14 8.39 8.64 8.90 9- '5 9.40 9.66 9.91 4-4

45 7.40 7.66 7.91 8.16 8.41 8.66 8.92 9.17 9.42 9.68 9-93 4 5

4.6 7-43 7.68 7-93 8.18 8.43 8.68 8.94 919 9-44 9.70 9-95 4.6

4-7 7-4S 7.70 7-95 820 8.45 8.70 8.96 9.21 9.46 9.72 9-97 4-7

4.8 7-47 7.72 7-97 8.22 8.47 8.72 8.98 923 9.48 9-74 9-99 4-8

4-9 7-49 7.74 7-99 8.24 8.49 8.74 9.00 9-25 9-5° 9.76 10.01 4-9

5° 7-Si 7.76 8.01 8.26 8.51 8.76 9.02 9.27 952 9.78 10.03 50
5-

1

7-53 7.78 8.03 8.28 8.53 8.79 9.04 9.29 9-54 9.80 10.05 S«
5 2 7-55 7.80 8.05 8.30 8-55 8.81 9.06 9. 3 J 956 9.82 10.07 5-2

5-3 7-57 7.82 8.07 832 8.57 8.83 9.08 9-33 958 9.84 10.09 S3
54 7-59 7.84 8.09 8.34 8.60 8.85 9.10 936 9.61 9.86 10. II 5-4

S-5 7.61 7.86 8.11 8.36 8.62 8.87 9. 12 9-38 963 9.88 10.13 55
5-6 7.63 7.88 8.13 8.39 8.64 8.89 9- 15 9.40 965 9.90 10.15 5-6

5-7 765 7.90 8.15 8.41 8.66 8.91 9.17 9.42 9.67 9.92 10.17
^l

5-8 7.67 7.92 8.17 8.43 8.68 8.94 9.19 9-44 9.69 9-94 10.19 5-8

5-9 7.69 7-94 8.20 8.45 8.70 8.96 9.21 9.46 9.71 9.96 10 22 1-9

6.0 7.71 7.96 8.22 8.47 8.72 8.98 923 9.48 9-73 9.98 10.24 6.0

1
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OUNCES REDUCED TO DECIMALS OF A
POUND (WOLL).

I oz. .06 lb. 9 oz.
__

•5^ lb.

2 II
= •n 10 = .63

3 '•
=

• 19 II = .69

4 '•
= •2S 12 = •75

5 " = .31 >3 = .81

6 ,1
= •38 14 = .88

7 " = •43 «5 = •94

8 .. = •50 16 ^s I

POUNDS OF MILK REQUIRED TO MAKE ONE
POUND OF BUTTER (WOLL).

I Lb. Fat in the Milk makes 1.15 Lbs. Butter.

Per Cent. Lbs. Milk Per Cent. Libs. Milk

Fat in Milk. per I lb. Butter. Fat in Milk. per I lb. Butter.

2.8 3'-i 5.0 17-4

3.0 29.0 5.2 16.7

3.2 27.2 5-4 16.1

3-4 25-5' 5-5 15-5

3.6 24.2 5.8 15.0

3.8 22.9 6.0 14.5

4^ 21.7 6.2 14.0

4-2 20.7 6.4 13.6

44 19.8 6.6 13.2

4.6 18.9 6.8 12.8

4.8 18.1 7.0 12.4
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AMOUNT OF SALT FOR BUTTER.

237

Butter. % or. per lb. ?ioV. per lb. Koz.
i

per lb. •^oz. per lb. I oz. per lb.

Lb*.

10
Lbs. Oz.

5

Lbs. Oz.

6
Lbs. Oz.

8
Lbs. Or.

9
Lb». Oi.

10

15 8 9 II «3 15

25 13 I I 3 I 6 I 9
SO « 9 I 15

'» 6 2 12 3 2

75 2 6 2 IS 3 9 4 2 4 II

100 3 2 3 •5 4 II 5 8 6 4
150 4 II 5 14 7 8 3 9 6
200 6 4 7 '3 9 6 10 15 12 8

250 7 13 9 12 II 12 13 II 15 10

300 9 6 II 12 14 I 16 7 18 12

350 10 15 13 II 16 7 19 3 21 14

400 12 8 •5 10 18 12 21 14 2J

450 14 I 17 9 21 2 24 10 28 2

SCX3 15 10 19 9 23 7 27 6 3' 4
550 17 3 21 8 25 «3 30 2 34 6
6c»

650

18 12

20 5

23

25

7

6

28

7P

2

8

32

35

13

9

n 8

40 10

700 21 14 27 6 32 '3 38 5 43 '2

750 23 7 29 5 35 3 41 I 46 14

800

850

900

950

25

26 9

28 2

29 II

3'

33

35

5

3

3

37

39

42

44

8

14

3

9

43

46

49

52

12

8

4

50

53 2

56 4

59 6
ICOO 31 4 39 I 46 14 54 II 62 8



238 APPENDIX.

PERCENTAGE SALTING OF BUTTER.

i-.$
t
-

I,bs.

Butter. W. Salt. iX Salt. 1'/, Salt. 3% Salt. »% Salt. 5% Salt. 6% Salt.

Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.

lOO 0.50 1.00 2.00 300 4.00 500 6.00

»2S 0.62 '•25 2.50 3-75 5.00 6.25 7-50

ISO 0.7S 1.50 3.00 450 6.00 7-50 9.00

«7S 0.87 1-75 350 525 7.00 8-75 10.50

200 1.00 2.00 4.00 6.00 8.00 10.00 12.00

225 1. 12 2.25 4-5° 6.75 9.00 11.25 1350
250 1.25 2.50 5.00 7-50 10.00 12.50 15.00

27S '•37 2-75 550 8.25 11.00 13-75 16.50

300 1.50 3.00 6.00 9.00 12.00 1500 18.00

325 1.62 3-25 6.50 9-75 13.00 16.25 1950

35° 1-75 350 7.00 10.50 14.00 17-50 21.00

375 1.87 3-75 7-50 11.25 15.00 18.75 22.50

400 2.00 4.00 8.00 12.00 16.00 20.00 24.00

425 2.12 4-25 8.50 12.75 17.00 21.25 25-50

450 2.2s 4-5° 9.00 13-50 18.00 22.50 27.00

475 2.37 4-75 9.50 1425 19.00 23-75 28.50

500 2.50 5.00 10.00 15.00 20-00 25.00 30.00

525 2.62 5-25 10.50 15-75 21.00 26.25 3»-5o

5Sc» 2.75 550 11.00 16.50 22.00 27- 50 3300

575 2.87 5-75 11.50 17.25 23.00 28.75 34-50

600 3.00 6.00 12.00 18.00 24.00 30.00 36-00

625 3- 12 6.25 12.50 18.75 25.00 3«-25 37-50

6»so 3-25 6.50 13.00 19-50 26.00 32.50 39-00

675 3-37 6.75 13-50 20.25 27.00 33-75 40.50

700 3-5° 7.00 14.00 21.00 28.00 iS-oo 42.00

725 3-62 7-25 14.50 21-75 29.00 36.25 43- SO

750 3-75 7-5° 15.00 22.50 30.00 37-50 45.00

775 3.87 7-75 1550 23-25 31.00 38.75 46.50

800 4.00 8.00 16.00 24.00 32.00 40.00 48.00

825 4.12 8.25 16.50 2475 3300 41-25 49-50

850 425 8.50 17.00 25-50 34.00 42.50 51.00

875 4-37 8.75 "7.50 26.25 3500 43-75 52.50

900 450 9.00 18.00 27.00 36,00 45-00 54.00

925 4.^2 925 18.50 27-75 37.00 46.25 55-50

950 4-75 9-5° 19.00 28.50 38.00 4750 57.00

975 4.87 9-75 1950 29.25 39-00 48.75 58.50

lOCX} 5.00 10.00 20.00 30.00 40.00 50.00 60.00
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CHEESE AND BUTTER MAKERS' READY RECKONER
For Color.no, Rknnet, or Sa,.t per ,.000 ,.bs. M„k. (THOMrsov.)

o
S5

2000
2050
2100
2150
2200
2250
2300
2350
2400
245"
2500
2550
2600
2650
2700
2750
2800
2850
2900
2950
3000
3050
3100
3150
320013

32503

.00

OS
10

15
"

30

35

^°- ^45306
5o|3i2
55|3.i8

•6013.25

65 3-3'

703.37

2.50
2.56
2.62

2.68

2-75
2.81

2.87

2-93
3.00

3300
3350
3400
1450
3500
3550
3600

3650J3
3700:3

3750J3
3800I3

L

75
80

85
90
•95
.00

•05

.10

15
.20

•25

•30

35
,40

45
50

55
60

65
70

75
80

343
3-50

356
3.62

3.68

3-75

3.87j

3- 95!

4.00J

4-o6|

4.12

4.19!

4.25
4-31

4-37
4-43
4.50
4-56
4.62

4.68

4.75!

300
307
315
3-22

330
3-37

3-45

3 52
3.60

3-67

3-75
3.82

390
3-97
4.05
4.12

4.20

4.27

4-35
4.42

4-50

4-57

465
4.71

4.80

4.87

4-95
5.02

5.10

5-17

5-25

532
5-40

5-47

5-55
5.62

5- 701

350
3.58

3-67

3.76

3-85

93
02
II

20
28

37
4-45

4-55
463
4.72
4.81

4.90
4.98

5

5

5

5

5
5.

5.

5-68

5-77
5-86

5-95
6.03
6.11

6.21

6.30
6.38

6.47
6.56

6.65

«5

4.00
4.10
4.20

4- 30

4.40
4.50
4 60
4.70
4.80

4.90
S.oo

5- 10

5- 20

530
540
550
5.60

5- 70

5.80

5-90
6.00
6.10
6.20

6.30
6.40
6- 50
6.60

6.70
680
6.90
7.00

7.10
7.20

7.30

7.40
7.50
7.60

4-50
4.61

472
4.83

4-95
5.06

5-17

5.28

540
5-51

5.62

5-73

585
596

6.07J
6.18I

6.J.
6.41

6.52

6.63

6.75
6.86

6.97
7.0S

7.20

7.31

7.42

7-52

7-65

7-76

7.87

7.98
8.10

8.21

8.32

8.43

8.55

I

5; s
I \

-s. is?
ro '

I

5.00
5- 12

5.25

5-37

5-50,

S-62|

5-75

S.87
6.00

6.12:

6.25}

6.37
6.50
6. 62

1

6.75i
6.87;

7.00
7.12

7-25

7-3/

7- SO
7.62

7-75
7.87
8.00
8.12

8.25

8.37
8.50:

8.62,

8.75
8.87

9.00
9.12

925
9-37
9.50

5- SO

5-63

S-77
591
6.0c

6 iS

6.32

6.46
6.60

6.73
6.87

7.01

7-15

7.28

7.42

7.56

7.69

7.83

7.Q8

8.ii

8.25

8.38

8.66

8.80

8.93

9.07

9.21

9-35
9.48

9.62

6.00

6.15;

6.30

'^•45

6.60'

6.75i
6.90'

7- OS
7.20

7-35

7- SO

7.65
7.80

7.95
8.10

8.2s
0.40

8.55
8.70

8.85

9.00

9.15

930
9-45
9.60

9.75
9.90
10.05

6.50
6.66

6.82

6.98

715
7-3«

7-47

763
7.80

7.96
8.12

8.28

8.4S
8.61

8.77

8.93
9.10
9.26

9.42

9.58

9-75
9.91

10.07

7.00

7- 17

7-35

7-52

7- 70

7.87

8.05
8.22

8.40

fS7
8.75
8.92

9 10

9.27

9-45
9.62
9.80

9-97
10.15

10.32

10.50

10.67

10.85

10.23 "02
10 40
10.56

10.72

10.87
10 20 11.05

10.35111.21

10.50

9.76110.65

9.90110.80
10.03

10.17

10.31

10.45

10.95
II. to

11.25
1 1 40

I

11.37

11-53
11.70

11.86

11.20

Ji-37

"•55
11.72

11. 90
12.07

12.25

12.42

12.60

12.77

7.50
7.68

7.87
8.06

8.25

8.43
8.62

8.8t

9.00
9.18

9 37
956
9-75

9-93
10.12

10.31

10.50
10.68

10.87

11.06

11.25

11.42
11.62

II. 81

8.00
8.20

8.40
8.60
8.80

9.00
9.20

9.40
9.60
9.80
10.00

10.20

10.40
10.60

10.80

11.00

11.20

11.40
11.60

11.80

12.00

12.20

12.40
12.60

12.02 12,95
12.18 13. 12

12.3513-30

I2.00'l2.8o
12 18 13.00
12.37 13- 20
12.56,13.40

12.75,13.60

12.93:13.80
13- 12 14.00

1331
'350
13-68

1387
1406
14-25

14.20

14.40
14-60

14.80

15.00

15.20
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CHEESE AND BUTTER MAKERS' READY RECKONER—Continued.

6

s S s; si a
\. I §. I

ift iR >? ii. :« ^M M « Ct K

I

I S !

I i
I

! a s 5

3850 3.85

3900
395°
4000
4050
4100
4150
4200
4250
4300

4.8t

4.873.90

• 3-9Si4-93
14.005.00

» 05 5.06
> 4. 10 5, 12

>4.iSS 18

> 4-205.25

t-25 5-3'

- t-30S37
43504-35 S- 43
44004.405.50.
44504-455-56!
45004.505.62'

4550455568:
> 4-605.751
' 465 5- 78;
) 4. 70; 87

47504-75593!
4800 4.80 6. ooj

48504.85 6.061

49004.906.12
49504956.18
50005.006.25

4600
4650
4700

50505.05
51005.10
5150
5200
5250
5300
5350
5400

5450
5500
5550
5600

5650

15

5.20

S-25

S-30
5-35

5-40

5-45
550
5-55
5.60

S-6S

6.31

6.37

6.43
6.50
6.56
6.62

6.68

6.75
6.81

6.87

6.93
7.00

7.06

5-77
!
6.73

5-85 6.82

5.92 6.91
6.00 7.00
6. 07 7.0S

6.15 7-17
6.22 7.26
6.30 7-35
6.37 7-43
6-45 752
6.52 7.61

6.60 770
6.67 7-78

675 7-87
6.82 7.96
6.90 8.05

6.97 8.13

7.05 8.22

7.12 8.31

7.20 8.40

7-27 8.48

7- .15 8.57

7.42 8.66

7.50 8.75

7- .57 8.83

7-65 8.92

7-72 9.01

7.80 9.10

7.87 9.18

7-95 9.27
8.02 936
8.10 9-45
8.17 9- ,53

S.25 9.62
8.32 9.71

8.40 9.80

8-47 9.88

^ *^

l
X i<r
en m

7-70
7.80

7.90
8.00
8.10
8.20

8.30
8.40

8.50
8.60

8.70
8.80

8.90

8.

8.

8.

9-

9-

9-

9-

9
9
9
9
9

10.

9.00' 10

9. 10] 10,

9.20 10,

9-3010.
9.40 10,

9-5o|io.

9.60 10.

9- 70; 10.

9.8o;ii.

II9.90
10.00

10.10

10.20JII
10.30 II

10.40

10.50
10.60

10.70 12

10.80 12.

10.90 12.

11.00 12.

11.1012.
11.20 12.

11.30 12

II.

II.

II

66

77
88
00
II

22

33
•45

56
67
78

90
01

12

23

35
,46

57
,68

,80

91
02

13

25

36

47
58
70
li

92
oS

15
26

37
48
60
7«(i4

9
9
9

10,

10.

10.

10.

10.

10.

10.

10.

(I

II

II

II

II

II

II

II

12

12

12

12,

12,

12.

12.

12,

13-

13-

'3-

13-

13

13

13

•3

14

.62

•75

,87

,00

12

25

37
50
62

75
.87

.00

.12

25

37
50
,fc2

75
87
00
12

25

37
SO 13

10

10,

10,

II,

II,

II,

II,

II.

II.

II.

II

12.

12.

12.

12.

12

12

12

13
13

13

13

1 3.

58
72
86
.00

-13

-27

.41

.68

,82

96
.10

23

37
SI

65
78
92
06
20

33
47
61

"•55
11.70

11.85
12,00

12.15

12.30

12.45
12.60

12.75

12.90J13
130514
13-2014
I3-35II4
i3-5o'«4

.62

•75

.87

.00

,12

25
37
•SO

,62

v>
87
00
12

75
.88

.02

.16

•30

•43

•57

71

85
98
,12

26

40
S3

13-65
13.80

'3-95
14.10

14-25

14.40

1455
14.70

14.85

15.00

15-15

iS-30

15-45
15.60

15-75

15.90
16.05

16.20

16.35

16.50

16.65

16.80

16.95

14
14

«S
'5

>S
15

15

IS
16,

16.

16.

16.

16.

16

17

17

17

17

17

17

18

18
18

•5>

-67

83
.00

.16

32
.48

65
81

•97

-13

•30

,46

62

•78

95
,01

27

43
,60

76
92
08

25
.41

•57

•73

,90

,06

,22

38

55
71

87
08
20

30

'3

»3

»3
14,

14.

14,

14.

14.

!4

IS

15

IS

45

5

IS
16

16,

16,

16.

16,

16,

17-

17-

17-

17-

17-

1 8.

18.

18.

18.

18.

18.

19

19

19

19

19

I

47 14

6514
8214
0015
17,15

35115
52:15

70; 1 5-

97, IS-

05 16.

22,16.
40' 16.

S7ii6.

75,16.

92,17-

10,17.

27I17-

45117-
62 17.

.80

•97

•IS

•32

SO
-7

85
02
20

37

55
72
90
07
25

42
60

77

43
62
81

.00

.18

-37

56
75
93
.12

31

50
68

87
06
25
42
62
81

.00

18

37
56

75
92
12

31

50

15.4c

15.6c

15.8c

16.OC

1 6.2c

16.4c

16 6c

16.3c

17.00

17.20

17-40

17.60

17.80

18. uu
1 8. 20

18.40

18.60

18.80

19 00
19.20

19.40
19.60

19.80

20.00
20.20

20.40
20.60

20.80
19

19.

I*^ '18 21.00

19.s7l21.20
20.0621.40
20.

20.

20 I

20.

21.

'•25

1-43

) 62
i.8i

.00

21.60
21.80
22.00

22.20

22.40
21. 1822.60

^1



APPENDIX. 241

CHEESE AND BUTTER MAKER'S READY RECKONER
— Continued.

'5-4C

15.6c

15.8c

16.0c

1 6.2c

16.4c

16 6c
16.30

17.00

17.20

17.40
17.60

17.80

18. uo
18.20

18.40
18.60
18.80

19 00
19.20

19.40
19.60

19.80
20.00
20.20

20.40
20.60
120.80

i
6

1

s 1 s :s s a

1

s :i

i
l\ i i i 1 i 8. 1
rjt

' :Ji iff iL iti iR iff i.? X
M M " " f« n

1

M m m m

s

ii.

is

.woo 5-70 -.12
i|5 9-97 11.40 '

.S7.SO ,S.75 /.18 8.621006 11.50:1

5800 5.80 7-25 8.70 10.15 i!.6o I

.S«,So .S.85 731 8.77 10.23 n.70'1

5900 590 7-37 8.85 10.32 11.80 1

.S9.SO .?-95 7-43 S.93 10.41 11.901
6000 6.0G 7- .SO 9.00 1050 12.00^1

0050 6.05 7- .-56 9.07 10.58 12.10 I

6100 6.10 7.62 9.15 10.67 12.201

6150 6.15 7.68 9 22 10 76 12.30,1

6200 6.20 7Z5 9.30 10.85 12.40 I

62 so 6.85 7.81 937,10.93 12.50 I

6.{oo 6..'r) 7.87 9.45 11.02 12.60,1

ftlSO 6. .35 Z-93
9.52 nil 12.70

^400 6.40 8.00 9.60 11.20 12.80

6450 6.45 8.06 9.67 11.28 12.90

0500 6.50 8.12 9-75 n.37 13.0c

^•>.5o 6.55 8.18 9.82 11.46 13 'o

6600 6.60 «.25 9.90 41- 5."; 13.20

6650 6.65 8.3« 9-97 11.63 13-30

6700 6.70 8-37 10.05 11.72 13.40

6; so 6.7,S «-43 10.12 11.81 '.3- .so

6S00 6.80 8.50 10.20 11.90 13.60

68 CO 6.85 8.56 10.27 11.98 «3-70
hqcio 6.90 8.62 10.3.'; 12.07 13.80

6950 6-95 8.68 10.42 12.t6 13.90

7000 7.00 H.7S 10.50 12.25 14.00

12.82

«2.93

«305
13.16

"3-27

«3-38

«3-So
13-61

1372
'3.83

«4-25

1437
14.50
14.62

14-75

14.87

15.00

15- 12

>525
1537

3-9.S'.S-So

14.06 I S-62

'4-i7|iS-7S

14-28,15.87

[4.40 16 00

r4.5i 16.12

[4.62

14-73

4-85
14.96

15-07

15. »8

15-30

IS-41

'5-52

S-63
iS-75

16.25

16.37
16.50

16.62

16.75

16.87

17.00

17.12

17-25

17-37
17-50

5-67
5-81

5 95
6.oJ<

6.22

636
6.50
6.63

6.77
6.91

7.05 18.

7.1S

7.32

7.46
7.60

7-73
7-87
801
8.15
8.28

8.4220.
8.5620.

8. 70 20.

8.8320,

8.97 20,

9.1!|20.

9-2521
85122
Ool22

«9 95
20.12

21.37
21,56

20.30j21.75

20.47I21.93

2065 22. 12

20.82 22.31

21.0022.50

21.17I22.68
21.35I22.87

21. 52123.06

21.70j23.2s
21.87 23.43
22.05 23.62 :

22.2223.81
22.4024.00:
22.57124.18;

22.7524.37:
22.92 24.56:

23.1024.75:
23.2724.93:
23.45 25.12:

23.62,25.31127.00
23.80 25.S0I27.20

23. 97 1 25. 68 27.40
24.1525.87 27.60
?<..32 26.o6'27.8o

24.5026.2528.00

22. So

23.00

23.20

23.40
23.60
23.80
24.00
24.20

24.40
24.60
24.80
35.00
25.20

25.40
25.60

25.80
20.00

26.2u
26.40
26.60
26.80

m

21.60
21.80

: 22.00

22.20
I 22.40

Directions : The number opposite the quantity of milk and under the rate

per M. (1000 lbs.) is the quantity to use. For butter coloring read drams. For

cheese coloring and rennet read ounces. For salt read pounds. Example : The

weight of milk is 4,550 lbs., the rate of coloring if i^ per M., rennet 2}( per M.

and salt 2% per M. Opposite the weight of milk in the respective columns will

be found—5.68 (5^2 drs. or ot. of coloring) ; J2.51 {iz^i oz. rennet), and lo.aj

(loX U>s. sail).

16

-)



M2 APPENDIX.

TABLE SHOWING THE PER CENT. MOISTURE IN
THE AIR OF CHEESE RIPENING

ROOMS.—(King).

Directions.—Notice that the table is inthree column sections.

Find air temperature in first column, then find wet bulb temperature

in secon<l column, same division. In third column opposite this is

percent, moisture.

Example.—Air temperature is 50*, in the first column ; wet

bulb is 44', in the second column, same division. Opposite 44* is

61, which is the per cent, of moisture, or the relative humidity in

the air.

n^!

1

J3

1
i

.a

II

D
3
CO 1 1 i 1 1

1 X

1 1

&_ 1
1 t

P 1
s

2 ! ^ V 1 |l
S

32 37 33

1

28 41 71 n 29 1

1

43
; 55

M 44 34 34
45

42 78 38 35
1

44 61

34 52 35 41 43 85 39 41 45 67

35 59 36 48 44 92 40 47 50 46 74
40

36 68 A 37 55 i
41 53 47 80

37 76
43

38 62
1 35 26 48 42 60 48

j
87

38 84 39 70 : 36 32 43 66 49 93

39 92 40 77
^l

38 44 73 —
— 41 8; 38 I 45

i
45 79 40 33

32 3" 42 92 i 39 5i
46 86 41 39

33 38 —
1

46 40 58 4' 93 42 45

34 46 34 29 41 65 — -- — 43 50

35 53 35 36' 42 72 .^8
1
30 44 56

41 36 60 36 43 43 79 39 36 51 45 62

37 68 37 49 44 85 40 42 46 68

38 76
44

38 56 45 93 41 48 47 74
Irt 84

92
39
40

63
70

42

43
54
60

48

49

8139
40 36 28 49

V 1

87
— 41

A0\

78
85 38

34
Af\

44
45

67 50 93

33 33 42 40 __

34 40 43 92 39 46 46 80 41 35

35 47 — 40 32 47 86 42 40
36
9*9 6i

35
36

31 47 41 59
66

48 93 43
44

46
51»2 37 42

52
38 69

45
37 44 43 72 39 32 ^1 F

39 77 38 50 44 79
50

40 37 46 63
40 84 39 57 45 86 41 43 47 69
41 92 40 64 46 93 42 49 48 75



APPENDIX, 243

PER CENT. MOISTURE IN THE M^.-C0nHnutd.

52

53

4'i

50
51

41

42

43
44
45
46
47
48
49
50
51

52

81

94

54

42

43
44
45
46
47
48

49
50
5'

52

53

3'

36
4>

47
52

58

63
6q

75
8(

87

94

32

42

48

53

59
64
70
76
82

88

94

I

43 33

55

44
45
46
47
48

49
SO

38

43
49
54

59
65
70

55

5«

57

58

J3

00

51

52

53

54

44
45
46

47
48

49
50

5'

52

53

54

55

45
46

47
48

49
50

5'

52

53

54

55
56

46

47
48

49
50
5'

52

i
.2

55

76
82
88

94

34
39
44
5°

55
60

65
7'

77
83
88

94

36
40

45
50

55
61

66
71

77
83
88

94

n
42
46
5«

56
61

67

58

59

60

61

I

J3

1

53

54

55
56

57

47
48

49
50
5'

52

53

54

55
56

57

5

49
50
5t

52

53

54

55
56

57
58

59

49
50

51

52

53

54

i
"3

t

.2
o

72

78

83
89
94

38

43
47
52

57
62

67
72

78
'^3

89

94

48 I 39
44
48

53
58

63
68

7i
78

84
89

94

40
44
49
.54
58

63

61

62

63

64

55
56

57
58

59
60

50

5'

52

53

54

55
56

57

58

59
60
6r

51

52

53

54

55
56

57
58

59
60
61

62

52

53

54

55
56

68

7Z
78
84
89
94

41

45
50

54

59
64
69
74
79
84
89

95

42
46
5'

55
60
64
69
74
79
84
89
95

43
47
5'

56
60

I

64

65

66

67

-a

s
>«

57
58

59
60
61

62

63

^3

54

55

56

57
58

59
60
61

62

63
64

53

54

55
56

57

S8

59
60
61

62

63
64

65_

54

55

56

65
70
74
79
85
90
95

44
48

52

56
61

65
70

25
80
85
90
95

40
45
49
53
57
61

66
71

85
90
95

41

45
49
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PER CENT. MOISTURE IN THE K\^.-ConHnued.

\ i 1 i 1 1 1 1 1 1 1 1 1 1 1
t i

X
M M̂ i >4 S i

1
I

V
* I I

91

57

F
K 44 69 86 67 66 66 53

58 58 48 72 70 9« 68 70 67 56

|9 62 59 52 7> 95 69 74 68 60
60 66 60 55

—
'1 M a 70 78 69 63

67 61 71 61 60 60 46
50

53
;

57

75
71 82 70 67

62 76 62 64 61 72 87 78 71 71

S^
80 70 63 68 62 73 91 72 75

64 85 64 72 63 74 95 71 79

ti
90 65 77 64

J*
61

— 74 83
66 95 66 81

6S 6S 63 48 75 87— 67 86
73 66 69 64 52 76 9«

55 42 68 90
' »/

67 73 65 55 —
56 46 69 95 68 78 66 59 66 50
57 50 —

69 82 67 63 67 53
58 54 58

Jl

"7
70 86 68 66 68 57

P 1«
1

59 71 91

95

76 69 70 69 60
60 63 : 60

5! 72 70 74 70 64
68 61 67

1

61 56
/ **

71 78 79 7« 68
62 71 62 60 • , 72 82 72 71
63 76 71 63 64 61 47

7}> 87 •73 75
64 81 64 68 62 50

74 91 74 79
'•5 85 65 7-- 63

64
5^
58

75 95 75 83
s 90 66 77 — 76 87

07

56

95

43

67
68

69

81

86

9> 74

65
66
67
68

69

62
66
70

64
65
66

49
52

56

—
77 91

66 47
57 47 70 95 74 67 60 67 5>

58 5« 78
82

86

68 63 68 •54

|9 55 59 45 70 69 67 69 57
60 59 60 49 7'

77 70 71 70 61
*^t 63 61 53

72 91 71 74 71 64

69
67 62 '57 73 95 72 78 80 72 68
72 63 7

73 83 71 72
76 72 64 62 47 74 87 74 75
8!

!l
69 63 51 75 91 75 79

u6 86 66 73
75

64 55 76 95 76 83
67
68

90

95

67
68

77
82

65
66 f62 77

78

87

9278 65 49
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INDEX.

PART I.-FARM DAIRVrNG.

i

Absorbents for dairy stable . 19
Acid measure for Babcock test 5

1

Adulterated milk, testing of 56, 57
Agents of dairy faniior, plants
and animals

Air should be pure at milking
time

Animal food valuable and easily
digested ....

Ash of milk ....

10

41

10

46

M. SO
SO

47
5'

«9
II

»3

03

3'
12

12

61

45
17

S»

75
'OS

97

lOI

55

advant*

Babcock, Dr. S
Babcock test

Boiling point of milk
Bottles for Babcock test

Box stall for sick cows .

Buildings for dairy farm
Butlermaking does not rob soil

Buttermilk . 10, 54, 61, 93, 96
Butter, scale of points for
judging ....

Calves ... 19, ^9,
Canada well suited for dairying
Canadians favor dairying
Caring for milk, main points .

Casein
Cement floors in stable .

Centrifugal tester .

Centrifiigal force, law of
Certified milk
Cheese for farm dairy, utensils
Cheese for farm dairy, malt-

ing
. -99,

Cheese testing with Babcock
Churned samples, testing . ee
Cburninj . , . 86, 88

City dairy companies
City dairy companies-

ages .

City <lairy companies—disad-
vantages

Cleaning stable

Cloudy or burnt reading
Colostrum
Color of milk .

Coloring cream
Cooling milk .

Composition of butter
Composition <>{ milk
Corn silage

''ow:

Size

Training . ,

Selecion
Constitution .

Digestion

Milking capacity
Beauty

Record—6,000 lbs.

250 lbs. butter
Ayrshire .

Canadian .

Guernsey
Holstein

.

Jersey .

Short-Horn
Sick, isolate .

Chewing bones
Care iit imt weather. 31
Not exposed to cold or

'

storm .

Records of merit

MOB.
io>

loa

'03

19

S3
42
46
87
60
92

43
35

milk.

. 31

21

ai. 23
. 22

33
33

«3

»3
24

as
36
36

37
38

31

3«

32

32
3*



356 INDEX.

FAOK.

Cow—Sunny yard in winter .

Cream, cumnierciai

Cre. m. t hurning »weel

Creamometer
Cream letting

Dairy

:

Crops more certain

Farms not large

Karm»—location

Farms—w '1 drained

Farms—water supply

Farms—standard of pro

duction

Farming—advantages i

Stable requisites .

Stable temperature

Stable ventilation .

Stable width .

Da.ry sire

Density of milk .

Dfvonshire cream

Deep setting creaming .

Deep setting rreaming.

vantages .

Dilution separators

Drop behind cows
Dusty fprd and bedding

Klectric currents little

feet on milk

Factors influencing creaming

Farm dairy plan

rAO>.

. ss

loS

^4

49
S4

9
10

II

II

1

1

IJ

. 14

16

tft

17

19

39

47

74

ad

f-

73

73
19

JO

47

f>7

mien milk, testing .

Gases of milk . . Af>

Gerbcr test . .49. 5"

Green feed for cows . 34

Green feed cut in stable . J5

Good milkers in all breeds . Ji

Hand centrifuge :

Kssential part . . 74

Tensile strain . 77

Take 10 to \i'/< crcani . 77

Advantages of . .7"
Kest place for 78

Points to observe . So

Difficulties . 81. R.y

Hart casein test . . .5"
Heifer for dairy . .30
Herd, establishing one . . Jq

Hot water for testing milk . 53

Ice and ice-house . i». IS

Inherited characteristics of

a cow . . . ^i

Kindness important . .lo

Laboratory for food analyst*. 104

l.attochronip

Lactometer .

I.actoscopc

I.actobulyromeler

Lucerne clover

().3
' Mangers for cows .

Farm inspection for city milk \o.\

Feeding calves . . 20

Feeding, principles 33

Feeding cows twice a <l»y . 3t

Ferment theory . . • .»9

Filtration of milk . . • '04

Fly mixture for cows . .3"
Floor coating . • • 6j

Foods cheap .35
Foods, me.1l . . . • 34

Food cost of milk, butter

and cheese .35
Forces for creaming milk . 66

Mctamorphic theory

Milk :

Necessary article of food

Secreted in mammal gland

Cisterns in udder .

Composition .

Fats ....
Constituents, sources of

Constituents, variation of

Varies in composition .

Stands covered

Milking cows once, twice or

thrice a day

4*'

4K

40
4<>

34

1.S

39

»3

37
38

43
44

44
45
48
«0

40



(

rAGg.
I

Mniclnjt, |»oinf« III ob«frvr . 40
|
S|ucific Kra\ity of milW

MilkiriR niachinr«

Moditted milk

Odor of milk
Opacity of milk

Pasteuri«inK cream
PaKteuricinK milk
I'ionkop

Pipette for nabcock tent

Profit in nianufacturinir

Prime matcHals for food-
•oil, sunliRht. air and
water

Private dairying, advantaKe«
and di^advantaRci .

PrtntinR hutter

Pure milk for towns

Raw materials of dairy
farmer

.Ripening cream .
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Cap cloths . . . .170
Cement floors . 125, 126, 774
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