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PREFACE

THE object of this short manual is to set before the reader,
in language as free from technicalities as possible, a
description of the production of butter and cheese.

The book embodies most of the points in the manu-
facture of both these articles of dietary, and it is to be
hoped that it will prove of service both to the butter
and cheesemaker as well as to the uninitiated for whom
it is specially written.

Once the principles of manufacture are thoroughly
understood it is not a difficult matter to become versed
in the practice of both butter and cheesemaking.

We are much indebted to the firms mentioned in list
given below for the loan of illustrations used in this
book: The Dairy Supply Co., Ltd., London ; Perfect
Dairy Machines, Ltd., Dublin ; Pond & Son, Blandford;
Vipan & Headley, Leicester ; Messrs. Baird & Tatlock,
London.

C. W. WALKER-TISDALE
JEAN JONES

THE DAIRY,
- NORTHALLERTON,
January, 1920.
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BUTTER AND CHEESE

CHAPTER T
INTRODUCTORY

THE growth of Dairy Farming in the British Isles has
progressed at a very rapid rate during the past 25
years, and so far as concerns the supply of fresh milk
for the public it has kept pace with all the requirements.

The consumption of fresh milk has increased very
considerably year by year, but the increased demand
has always been met by the increased output of British
dairy farmers.

The development of the dairy industry dates from the
time when corn-growing became unprofitable, and
gradually very large tracts of arable land were converted
into pasture, as the production of milk was found to be
a source of profit where corn-growing could not be
successfully continued.

In butter and cheese production the British farmer
has been quite unable to meet the requirements of the
nation, and the majority of these commodities are
imported.

According to recent estimates it is calculated that of
the milk produced in the country 897,551,000 gallons
or 727 per cent. is consumed fresh : 229,635,000 gallons
or 186 per cent. is converted into butter, which amounts
to 820,000 cwt., and 74,076,000 gallons or 6 per cent. i
converted into cheese, representing 661,400 cwt. of
cheese, and 33,334,000 gallons are converted into cream,
condensed milk, etc., representing 2'7 per cent.

1



2 BUTTER AND CHEESE

Comparatively little butter or cheese is exported, and
the figures available for 1912 show that the total amount
of cheese sent to foreign countries and British posses-
sions does not amount to more than 8,542 cwt., while
practically no butter is exported.

On the other hand an enormous quantity of both
butter and cheese is annually imported, comprising a
total of 4,005,159 cwt. of butter of a total value of
£24,354,193. Of this quantity 3,105,535 cwt. come from
foreign countries and the remainder from British
possessions.

In respect to cheese the imports show a total of
2,308,787 cwt., of which the greater portion, that is,
1,897,897 cwt., come from British possessions and the
remainder from foreign countries.

The total value of the cheese imported for 1912 is
estimated at £7,414,091.

The War has undoubtedly altered the conditions in
connection with the output of home agricultural pro-
duce, and the Government has at last concentrated its
energies on the development of home-grown products.
Prior to this agriculture had received little support from
the Government of the country, as all its energies had
been centred on the development of commerce. Now
that the importance of production in Great Britain is
realized, the land will be used to a greater advantage,
and enormous reserves of its wealth, so far as food
production is concerned, will be utilized.

The figures here given are offered for the purpose of
indicating that, whilst the British public is well supplied
from its own country with fresh milk, the amount of
cheese and butter produced is comparatively small, and
hence we are mostly dependent on other countries for
the necessary supplies of these commodities.

The object of this hand-book is to describe as far as






CHAPTER 1II
BRITISH BREEDS OF DAIRY CATTLE

In this country we possess an unequalled variety of
breeds of cattle suitable for dairying purposes. The
particular breed to be kept will depend upon the locality,
soil, and conditions generally, and also upon the branch
of dairying to be adopted, #.e., milk selling, buttermaking,
or cheesemaking. Any one of these branches of dairying
may be carried out whatever the breed of cattle kept.
The following rough classification shows the special
suitability of different breeds for different purposes.

Breeds most suitable for—

MiILK SELLING. BUTTERMAKING. CHEESEMAKING.
Shorthorns Jerseys Ayrshires
Lincoln reds Guernseys Shorthorns
Welsh South Devons

Red Polls

Kerries

British Friesian

Breeds most suitable for good land—

Shorthorns Jerseys
Lincoln Reds Guernseys
Red Polls S. Devons
Breeds most suitable for exposed localities—
Ayrshires Welsh Kerries

Points of a Dairy Cow.—A dairy cow is quite different
in appearance from one belonging to the beef-producing
breeds. An ideal dairy cow should be somewhat wedge-
shaped when looked at from behind, tapering towards

4



BRITISH BREEDS OF DAIRY CATTLE 5

the head. The head and neck should be fine and
clean with a thin dewlap, while the horns should be
small and not coarse-looking, the whole appearance
being feminine.  The back should be lean and open
jointed, the hips wide apart, the rump long and
wide, and the tail fine and well set on. The udder
should be full behind and should extend well forward,
being capacious but not fleshy ; it should appear after
milking like loose folds of soft skin. The teats should
be evenly placed, wide apart and of good size, while
the milk veins should be large and prominent.

Shorthorn.—The shorthorn is a very old established
breed—formerly there were two well-known types, the
Booth and the Bates, the former noted as beef-producers
and the Bates as milkers. At the present day the two
types are not distinct, though we still have a milking and
a beef-producing shorthorn. The dairy shorthorn of the
present day is noted for giving a large quantity of milk
of average quality. If a cow is of a good milking strain
and kept under good conditions it may yield 1,000
gallons or more per year. The colour of the dairy
shorthorn is usually red, or red and white, but it varies
a good deal and may be roan or white. It is the most
widely-distributed breed in this country or even
in the world, and as a dual-purpose cow takes first
place.

The milk is suitable either for sale, for buttermaking,
or for cheesemaking. The average yield of milk for a
herd is 600 to 700 gallons per head per year, containing
about 3-5 to 3-7 per cent. fat.

Welsh.—There were formerly four distinct varieties
or Welsh cattle, but there is only one recognized at
present. Cows of this variety yield a fairly large
quantity of milk of good quality. The milk is rarely
found to fall below the Government standard of fat.



6 BUTTER AND CHEESE

The average yield is about 550 gallons per year
containing from 3-8 to 4 per cent. of fat.

Red Polls are chiefly found in Norfolk and the adjoin-
ing counties. They are fairly good milk-producers and
are particularly suited to their district. The period of
lactation in this breed is longer than in most others.
The yield is from 500 to 550 gallons a year with an
average of about 4 per cent. fat.

Kerries are an Irish breed of cattle and are often
known as ‘“the poor man’s cow,” they will thrive on
very inferior pastures where other breeds would starve.
They are quite good milkers, and in this respect may
be said to be as good as any of the British breeds if
size be taken into consideration. The colour is black,
and they have excellent constitutions. They yield
about 450 gallons of milk a year containing from 3-5 to
37 per cent. fat.

Ayrshires.—The Ayrshire is a Scotch breed chiefly
found in Ayrshire and the upper Clyde districts. It is
a typical dairy cow producing a good quantity of milk
with fat globules of small size. This makes its milk
particularly suitable for cheesemaking.

Ayrshires cross well with Shorthorns, the crossbreds
possessing good milking properties and improved feeding
qualities as compared with the pure Ayrshires.

The colour varies, and it may be black and white, red
and white, or brown and white. They thrive on poor
pasture, and under such conditions share the credit with
Kerries of producing more milk than any other breed.

Ayrshires yield on an average 600 gallons per year
with 85 to 3:6 per cent. fat.

British Friesians are a breed suitable for milk pro-
duction as they give a large quantity of milk; it is,
however, not very rich in fat as compared with other
dairy breeds. The colour is black and white, and tke
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cows are not so large as the original Dutch cattle. The
average yield of milk is 800 gallons a year containing
3-2 to 3-3 per cent. of fat.

Jerseys.—The Jersey is the most popular of the
Channel Island breeds in this country. It is essentially
a buttermaking cow owing to the high percentage of
fat found in the milk. Unless sold to customers who
are prepared to pay a little more for the extra richness
of their milk, they cannot be said to be suitable for
milk-selling farms.

Jersey milk is exceptional for the size of the fat
globules and the rich, deep colour of the fat. Jerseys
are of no use for feeding, being small in size whilst the
meat is deficient in flavour. They are not suitable for
cold districts and exposed situations. In appearance
they are small, with a deer-like head, crumpled horns,
and a broad, dark-coloured muzzle. The udder is
somewhat rounded with large and prominent milk veins.
The skin is thin, mellow, and of a yellowish colour.

' Jerseys are usually either fawn, grey, dun, or cream
in colour. They yield about 500 gallons a year with an
average of 4'8 per cent. of fat.

Guernsey.—The Guernsey is a larger, coarser breed
than the Jersey, but it has the same qualities. It is a
dairy cow specially adapted for buttermaking. Guern-
seys are frequently broken-coloured and generally of a
lighter shade than the Jerseys, but they yield an even
deeper-coloured butter fat. Jerseys are the more popu-
lar as five can be kept at the same cost as four of the
Guernseys. The average yield is 520 to 550 gallons
containing 4-5 per cent. fat. One or two Jerseys or
Guernseys in a herd of Shorthorns or crossbreds greatly
improve the milk for butter making. It makes churning
easier and the butter is of better texture, colour, and
flavour

2—(1461c)



CHAPTER 1II
MILK : ITS PRODUCTION AND COMPOSITION

MILK is an opaque, yellowish-white fluid composed of
water, fat, proteids, sugar and mineral matter. It is
very nutritious and digestible, but owing to its perish-
able nature it requires skilful and careful handling, more
particularly in hot weather.

The value of milk as a food is shown by the fact that
1 gt. of milk is equivalent in food value to £ Ib. rump
steak, 10 eggs, or 4 1b. of cod fish.

Whether intended for sale as fresh milk or for manu-
facturing into butter or cheese, it is highly important
that milk should be of good quality, wholesome, and
produced under clean conditions. No amount of skill
and care in the after treatment will make up for
carelessness or indifferent handling of the milk at first.

Milk varies in quality both as regards its composition
and cleanliness ; the former is not always entirely under
control, but the latter is. If the milk is to be whole-
some only healthy cows should be kept, and they should
have a plentiful supply of good food ; musty or bad-
flavoured cakes and meals should be avoided as well as
an excess of roots and cabbages. A good supply of
pure water is an absolute necessity for milk production.
The cow-sheds should be clean and airy, the old-fashioned
ones in many cases were deficient in ventilation, but
modern sheds are usually fairly good in this respect.

The milker’s hands and clothing should be clean, the
udder should be wiped with a damp cloth immediately
before milking or, if necessary, washed and dried. If
the milking pails and other utensils are to be kept in

8



MILK: ITS PRODUCTION AND COMPOSITION 9

proper condition they should be thoroughly washed
immediately after using and then well scalded, or
better still, steamed and kept in a clean, airy place
free from dust. \
The practice of feeding cows immediately before or

MILK STRAINER OR FILTER

A thin pad of cotton wool is placed between two discs of fine wire
gauze, and the milk allowed to filter through. The sediment
is retained in the wool pad which is burnt after use.
during milking is to be condemned, hay and straw raise
a lot of dust while roots have a strong smell which is
readily absorbed by the milk and thus the flavour of
the produce is spoiled.
It must be remembered that milk, especially while
still warm, very readily takes up odours and bad flavours
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which may be difficult to get rid of ; for this reason it
should be removed from the cowsheds immediately after
milking and then strained. Even under the cleanest
conditions there will be some impurities in the milk
and some of these may be dissolved if straining is
delayed. -

The best type of strainer is one having a disc of cotton
wool inserted between two wire gauze discs. This
removes the finest dust, etc., which ordinary strainers
fail to do, and milk thus filtered does not deposit a
sediment on standing as it frequently does if imperfectly
strained.

The cotton wool discs are inexpensive, and each one
is burnt after use.

Composition of Milk.—As before stated milk varies
in quality, no two samples being alike. The following
is an average percentage composition of a number of

samples—.
Water . 87.55
Fat . 3-60
Casein 3-10
Albumin . -40
Milk Sugar 4-60
Ash . 75

The solids of milk are present partly in a state of
solution and partly in suspension as shown below—

Constituents. In suspension. In solution.
Fat | all none
Sugar none all
Albuminoids casein albumin
Ash partly partly

The term “ Total Solids ” applied to milk includes all
the solid constitutents, while “ Solids non-fat ”’ includes
the casein, albumin sugar, and ash, but not the fat.
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WATER constitutes nearly 90 per cent. of milk and
depends in amount on the breed of cow and to some
extent on the food. It is practically ordinary pure
water.

Far.—This is the most important constituent from
a buttermaker’s point of view, the greater the percentage
of fat the larger the yield of butter. For cheesemaking,
milk containing a good percentage of fat produces a
greater weight of cheese per gallon, and it is also of
better quality than the cheese produced from poor milk.

Butter fat is a mixture of various fats, some of which
are peculiar to milk, and it is characterized by its fine
flavour and digestibility. It is present in the form of

1

2,000 " 20,000 °f
an inch in diameter, and which can only be seen by the
aid of a microscope. These globules vary in size, and
the largest ones are found in the milk of the Channel
Island cattle. Large fat globules are usually considered
to produce butter of superior texture and flavour. At
the beginning of the lactation period the fat globules
are larger than towards the end. Some of the fats
found in milk are liquid at ordinary temperatures,
others are solid—the proportion is not fixed but varies
with the feeding, the period of lactation, and other
factors.

Butter fat is the lightest constituent of milk. When
whole milk is allowed to stand for a few hours, a layer
of cream forms on the surface and this contains most
of the fat. The large fat globules rise to the top more
quickly than the smaller ones, while some of the latter
never reach the surface at all and are lost in the skim
milk. Itisfound that when milk has been cooled before
being allowed to stand the cream does not rise so quickly
or so thoroughly. The fat is the most variable constituent

small globules varying in size from



12 " BUTTER AND CHEESE

in milk, but the average percentage found is about
36 per cent.

ArumiNoOIDS.—The chief albuminoids of milk are
casein and albumin, there are traces of others present,
but casein and albumin are the only ones of importance.
Albuminoids are the flesh-forming portion of a food and
are therefore very valuable.

Casein is present to the extent of about 3 per cent.
It is very nutritious and is the principal constituent
found in cheese, it is also largely used in the manufac-
ture of various food preparations. Casein is coagulated
by rennet (as in cheesemaking) and by acids, e.g., by
lactic acid in the souring of milk, but is not coagulated
by heat. It is soluble in alkalies and strong acids.

Albumin exists in milk in solution to the extent of
about ‘5 to ‘7 per cent. It differs from casein in the
fact that it contains no phosphorus but about twice the
amount of sulphur. It is coagulated by heat but not
by acids or rennet, and when milk is converted into
cheese the albumin passes off in the whey. It is similar
in character to the albumin found in the white of an
egg. In colostrum, the milk given for the first few days
after calving, about 15 per cent. of albumin is present,
which causes the milk to coagulate when boiled.

MILK SUGAR OR LACTOSE is the sugar peculiar to milk
which is present to the extent of 4} per cent. and varies
very little in quantity. It is not so soluble or so sweet
as ordinary sugar and exists in complete solution. In
cheesemaking nearly all of it passes with the water intc
the whey. Milk sugar is very unstable, and is readily
acted upon by bacteria and converted into lactic acid.
When about -7 to -8 per cent. of lactic acid is present
the milk curdles. Commercially, it is prepared from
whey by evaporation.’

AsH oR MINERAL MATTER is that portion of a substance
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not destroyed by burning. Although present in milk
in such a small proportion—75 per cent.—it is very
valuable and contains
lime, potash, and phos-
phoric acid, together
with traces of other
salts. It is very con-
stant in proportion.
GASES PRESENT IN
MiLk.—Milk, when
drawn from the cow,
generally contains from
‘1 to ‘3 per cent. of
gaseous constituents.
Colour of Milk.—The
yellowish colour of
whole milk is supposed
to be due to the presence
of a body called ‘“ Lacto-
chrome " present chiefly
in the fat. The colour
varies with the breed of
cow, period of lactation,
and the feeding. The
cows of the Channel

REFRIGERATING MILK

Warm milk is filtered into a feed pan

Island breeds give a from whichit flows over a corrugated-
deep-coloured milk and o water i “eontinuouly Gowing.
so do freshly-calved Lo, oty for despatch by
cows, while grass gives ik Themik biuscocedio o
a deeper colour than its keeping properties are enhanced.

any other feeding stuff.
The white appearance of skim and separated milk is due
to the casein.

Flavour and Odour.—New milk has a sweet flavour,
and when freshly drawn has a “ cowy "’ taste and odour,
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which passes off on exposure to the air. The flavour
may be adversely affected by the food given to the cows
and also if kept in a stuffy atmosphere such as a cow-
shed, or even when stored with foods having a strong
odour.

Reaction of Milk.—Fresh milk gives a double reaction
when tested with litmus paper, 7.e., it turns red litmus
paper blue, and blue paper red. This is due to the
presence of acid phosphates and alkaline carborates.

When tested with phenol phthalein as an indicator it
gives an acid reaction. The neutral acidity of new milk
varies from -17 to -19 per cent.

Variation of Fat in Milk.—As before stated, the per-
centage of fat in milk varies more than any other
constituent. The following are some of the factors
responsible for this variation—

(1) Breed and individuality of cow ;

(2) Interval between milkings ;

(8) Manner of milking ;

(4) Period of lactation ;

(5) Feeding ; s

(6) Health of cow and conditions under which

kept.

Breep oF Cows.—There is a considerable difference
in the quality of milk given by the various breeds of
cows. The cows of the Channel Island breeds give the
richest milk though the quantity is less, while the milk
of the Dutch or Holstein cows contains the least fat,
but the quantity of milk given in this case is much
greater.

Individual cows also vary greatly in the quality of
their milk irrespective of breed. Hence the importance
of keeping milk records both for quantity and quality
in order to eliminite those cows giving poor milk and
yielding only a small profit or none at all.
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evening and morning milkings is longer in most cases.
When the cows are milked at exactly equal intervals the
difference is less, though, as a rule, the evening’s milk
is the richer of the two.

MANNER OF MiILKING.—Milking should be done
quickly, gently, and thoroughly. Rough and careless
milking has an adverse effect on the quantity and
quality of the milk. Unless the milking is thoroughly
done much of the fat is lost, as the first milk drawn
often contains no more than 2 per cent. of fat while the
“strippings ”” or last milk contain from 8 to 10 per cent.

PeErioD OF LACTATION.—The quantity of milk is
usually greatest for the first few months after calving,
but the percentage of fat present is less in quantity than
that present later in the lactation period. In other
words the quality improves while the quantity decreases.

FEEDING.—While abnormally poor or insufficient
feeding may cause the quantity and quality of milk
to be inferior it is now generally agreed that the food
has practically no effect upon the actual weight of fat
present. Some foods noticeably affect the quantity
of milk, and the food has a great influence on the com-
position of the fat itself and on the flavour and texture
of the butter made from it.

HeartH oF THE Cow AND CONDITIONS UNDER WHICH
KepT.—Any disturbance in the health of the cow is
liable to affect both the quantity and quality of the milk.
Exposure to sudden changes in temperature, feeding, or
other conditions, may also have an ill effect upon the
secretion of milk.

Colostrum is the milk given by a cow for the first few
days after calving, and it is abnormal both in composi-
tion and properties. It differs from ordinary milk in
that it contains a higher percentage of albuminoids and
ash, and coagulates on heating. In appearance it is






CHAPTER 1V
MILK ANALYSIS

THE most accurate method of determining the quality
of milk is by means of chemical analysis, and in this
way the exact amount of each constituent may be
ascertained. Owing to the somewhat complicated
apparatus used, and the time necessary for carrying out
the process this method is impracticable for an ordinary
dairy. Some of the large dairy companies employ their
own analysts, but for farmers and for general commercial
use some simpler method is necessary. A number of
means for easily and quickly testing the quality of milk
have been devised, but until the introduction of the
Babcock method of estimating the percentage of fat in
milk, none of these simple methods gave accurate or
reliable results.

Sampling of Milk for Testing.—In any method of test-
ing milk it is most important that the sample is properly
taken. It should truly represent the bulk of the milk
from which it is taken, therefore careful and, thorough
mixing is necessary.

Where the quantity of milk is small, it .may be
mixed by pouring from one vessel to another several
times, but if the sample is being taken from a can or
churn the milk should be well stirred with a plunger, or
a sampling tube may be used. The sample is put into
a small bottle or jar properly labelled, and immediately
before testing it is gently shaken to ensure thorough
mixing. If the sample has been kept until sour it will
require special preparation before being tested.

One of the earliest and simplest methods of testing

18



MILK ANALYSIS 19

the quality of milk was by the use of the Creamometer
or cream tube. The Creamometer is a cylindrical glass
vessel of uniform diameter with a scale graduated from
zero downwards. It is graduated to hold 100 parts of
milk so that the amount of cream may be read off
directly as a percentage. The milk to be tested is well
mixed, the glass filled to the zero mark, and it is then
left to stand for, say, 24 hours, when the percentage of
cream may be read off.

When a number of samples are being tested, or if the
results are required for comparison from day to day,
the temperature of the room, and the length of time
the samples are allowed to stand must be the same in
each case. A room temperature of 60° Fahrenheit is a
suitable one. There may be from 12 to 15 per cent. of
cream on the milk and anything above 10 per cent. may
be considered as being quite satisfactory. It must be
remembered that this test does not show the amount
of fat there is present in the milk, but merely that
which rises to the surface in the form of cream. The
percentage of cream does not altogether depend upon
the amount of fat in the milk, as the size of the fat
globules and the conditions under which the milk has
been allowed to stand affect the quantity and quality
of the cream which rises.

Specific Gravity.—The quality of milk was also
estimated from its specific gravity. The specific gravity
of any substance is the weight of a given volume of it
compared with the weight of an equal volume of water
at a temperature of 60° Fahrenheit. Water is taken as
the standard and its specific gravity as 1.

Milk contains about 12} per cent. of solid matter, a
part of which (the fat) is lighter than water, the remain-
der of the solids being heavier than water. As the
solids non-fat are present in greater proportion than
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the fat, the specific gravity of milk is naturally higher
than that of water.

The average specific gravity of whole milk is 1-032,
but it may vary from 1-028 to 1-034 at a temperature of
60° Fahrenheit. In other words, if a given quantity of
water weighed 1,000 1b., an equal quantity of milk at
the same temperature would weigh 1,032 1b. Milk
containing a high percentage of fat will have a com-
paratively low specific gravity, while poor milk con-
taining a small amount of fat will have.a higher specific
gravity.

DETERMINATION OF SPECIFIC GRAVITY.—The specific
gravity of milk may be determined either by weighing,
or by the use of the lactometer—the latter being the
quicker and simpler method.

The lactometer, of which there are several forms,
usually consists of a fine glass tube with a bulb at the
lower end which is weighted with shot or mercury to
keep the instrument in an upright position. On the
narrow upper tube is a scale usually graduated from 0
to 40. The zero mark at the top represents the specific
gravity of water, so that if the lactometer were placed
in water at a temperature of 60° Fahrenheit, the zero
mark would be level with the top of the water. If
placed in a liquid lighter than water it would sink still
further, but when placed in milk, which is a heavier
substance, the instrument will not sink so deeply. The
lactometer must not be considered a reliable means: of
determining the quality of milk. The specific gravity
in conjunction with the percentage of fat is useful as a
basis for calculating the total solids, but taken alone
the results are unreliable and often misleading. If
some of the fat is removed from milk, and water judici-
ously added, the specific gravity will still be quite normal,
or if separated milk were added to rich milk the specific
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gravity of the mixture might still be regulated to 1-032
or thereabouts.

In using the lactometer it is essential that the tem-
perature of the milk is correct, as the specific gravity of
any liquid varies with the temperature. The tempera-
ture should be 60° Fahrenheit, but if the milk is a few
degrees higher or lower than this, the result may be
corrected by adding -001 to the specific gravity for each
degree above 60° Fahrenheit, or subtracting -001 for
each degree below 60° Fahrenheit.

Some lactometers are provided with a thermometer
so that both the temperature and the specific gravity
may be shown at once.

The milk should be thoroughly mixed before the
sample is taken, and the sample itself well stirred before
pouring it into the jar. This jar should be deep and
wide enough to allow the lactometer to float without
touching the bottom or sides, and any froth or bubbles
on the surface should be cleared off before reading the
result. It is easier to get an accurate reading if the
surface of the milk is on a level with the eye and the
‘jar should be perfectly level. The lactometer reading
prefixed by 1-0 will give the specific gravity of the
milk.

To DETERMINE SPECIFIC GRAVITY BY WEIGHING.—
The specific gravity of milk may be more accurately
determined by weighing, but a chemical balance is

Grams.

Weight of milk and bottle S . . 40-821
bottle ¥ 3 X . 15.021

. milk e : : y . 25-800

ég ggg = 1-032 specific grawty of milk,
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required for this. A special bottle, which holds 25 grams
of water at 60° Fahrenheit, is used. The empty bottle
is first weighed, then filled to the 25-gram mark with
milk and weighed again. The difference represents the
weight of the milk, and this divided by the weight of
the water gives the specific gravity of the milk. For
example see foot of page 21.

The Board of Agriculture regulations assume that
genuine milk should contain not less than 3 per cent.
of fat and 8-5 per cent. of solids non-fat.

Estimation of Fat in Milk.—Several methods have been
introduced for determining the percentage of fat in
milk volumetrically. The first to be generally adopted
was that invented by Dr. Babcock, and this method is
still largely used in America. In this country the
Gerber Test, which is a modification of the Babcock, is
more popular. The Gerber Test gives a rather more
accurate result than the Babcock and is more quickly
carried out. The principle in both cases is the same—
the fat is liberated from the casein and other solid
constituents by the action of strong sulphuric acid.
The mixture is then subjected to centrifugal force which
causes the fat to separate, the percentage present may
then be read off by means of the scale provided on the
test bottle. A second re-agent is used in the Gerber
method—amyl alcohol—and this prevents the formation
of charred matter which so often interferes with the
reading of the test when only acid is used.

Apparatus Required for Gerber Method.—TEST BoT-
TLES.—The bottles used have a long, narrow neck on
which a graduated scale is marked. They are obtain-
able with either round or flat-shaped necks, the latter
shape are much easier to read. The tubes are fitted
with rubber stoppers and are numbered so that the
different samples of milk may be easily recognized.
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PipETTES.—The milk and the chemicals are measured
into the test bottles by means of pipettes. Three of
these are necessary, viz.—

One of 11 c.c. capacity for milk.
= 10 :cict s, b hacid.
4 acics foe, ,, alcohol.

The acid pipette is fitted with a double bulb to pre-
vent the acid being drawn into the mouth. When a
large number of samples have to be tested it is much

‘“ GERBER~’ CENTRIFUGAL MILK-TESTING MACHINE

more convenient to use one of the automatic measures
for the chemicals. There are several types in common
use, and they save a considerable amount of time and
trouble as the measuring can be done very quickly and
accurately.

CuemicALs.—The two chemicals used in this test are
sulphuric acid and amyl alcohol. It is essential that
these should be of the proper strength, the acid should
have a specific gravity of 1-82 to 1-:825 and must be kept
in a well-stoppered bottle as it soon becomes weaker if
exposed to the air. The alcohol used has a specific
gravity of -815, and it should be pure and free from fat.

3—(1461c)
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CENTRIFUGAL MACHINE.—The centrifugal machine is
made in various sizes and may hold from two to
thirty-two test bottles. The smaller sizes are worked
by means of a strap or by a crank handle, but the larger
ones are frequently worked by steam or other power.

The machine is fitted with metal tubes in which the
test Dbottles are
placed with the
narrow graduated
necks towards the
centre. It is essen-
tial to have the
machinefixed firmly
on a substantial
foundation in order
to get the necessary
speed without
vibration.

A WATER BATH
is wuseful in cold
weather when it
may be necessary
to heat up the
samples before
reading off the fat
percentage. If the temperature is allowed to fall
before reading the result obtained is inaccurate.

ProcEss OF TESTING.—The test bottles are placed in
a stand with the open ends uppermost. Ten c.c.’s of
acid are then carefully measured in taking care that
none of it gets on to the neck of the bottle. The milk
is next added, 11 c.c. is taken and run in slowly so that
it comes in contact with the acid as gently as possible.
Lastly, 1 c.c. of amyl alcohol is added, and the rubber
stopper firmly fixed.

GERBER CENTRIFUGAL
MILK-TESTER

Driven by a steam turbipe.
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In using pipettes it is not necessary to
blow out the last drops of the liquid,
if as much as possible is allowed to run
out, the pipette may then be gently
tapped on the bottle to remove the rest.
If the contents are blown out, the quantity
delivered will not be exactly accurate.
The sulphuric acid is always put in first
on account of its greater weight ; the
alcohol may be added before the milk,
but the order given above is found to be
the best in practical testing.

After fixing the stopper, the bottle
should be gently shaken until the casein
has completely dissolved ; as the action
of the acid results in a rise of tempera-
ture, it may be found necessary to use a
cloth for holding the bottle. In very cold
weather the bottle may be placed in water
at a temperature of 170° Fahrenheit, for
a few minutes before being put into the
machine. The bottles are placed in the
machine with the graduated neck towards
the centre, and an equal number placed
on each side to maintain the proper
balance.

After securing the lid, the machine
is rotated for 3 minutes at a speed of
1,500 revolutions per minute, and is then
allowed to run down gradually. If the
speed is too low, or not maintained for
the full time, the fat will not be completely
separated and the result obtained will
be inaccurate.

On removing the bottle the fat will be

GERBER

TEST BOTTLE

for ascertaining the
percentage of fat
in milk.
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seen at the graduated end. The fat column should be
quite clear and is usually of a pale yellow colour, though
in winter it is often almost colourless. To read off the
percentage it is necessary to bring the lower end of the
fat column on to one of the long graduation marks by
manipulating the rubber stopper. The space between
each of the long divisions is such that it represents
1 per cent. of fat, and the smaller divisions are equal
to -1 per cent. If the fat column is found to occupy
three of the larger divisions and six of the smaller ones,
the fat per cent. is 3-6.

The reading is made to the bottom of the curve at
the top of the fat column and not to its highest point.
The temperature must not be allowed to fall before
the reading is made, and if the fat does not seem
clear, or is not properly separated, the bottle should
be placed in hot water for a few minutes and again
rotated.

It is necessary to keep the glassware, etc., used in
making the test in a perfectly clean condition. This is
quite easily done if the bottles are emptied and washed
while still hot and then thoroughly rinsed till clear.
The acid should be poured on a gravel path or on earth,
and must not be emptied down a drain or thrown on
to grass. The corks will last much longer if washed in
water containing a little soda, then rinsed and allowed
to dry gradually.

This method of testing may be considered a simple,
quick, and accurate one for determining the percentage
of fat in milk. If it is carried out with exactness the
results obtained are found to compare very favourably
with those from gravimetric analyses. The accuracy of
the results in this method of testing depend upon—

(1) The use of correctly graduated pipettes and test
bottles ;
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(2) Careful and exact measuring of the milk and
chemicals ;

(8) The use of chemicals of the proper strength ;

(4) Rotating the machine at the proper speed ;

(5) Quick and accurate reading of the result.

Testing Separated Milk, etc.—The same method may
be used for testing separated milk, butter-milk, and
whey. Owing to the very small quantity of fat present
in these liquids it is necessary to heat the tubes after
revolving once, and then to replace them in the machinc
and rotate a second time.

There are special test bottles made for separated milk,
etc., in which the neck is of very narrow bore, so that
the fat occupies a large space, consequently it is much
easier to get an accurate reading.

The Gerber “ Sal ’’ Method.—This method of testing
is preferred by some people on account of the dangerous
nature of sulphuric acid. The same apparatus is used
but the acid is replaced by 11 c.c. of the “ sal *’ solution
(consisting largely of caustic soda) and butyl alcohol
(6 c.c.) is used in place of the amyl alcohol used in the
acid test. This method cannot be considered so accurate
as when acid is used and the process of testing takes
a longer time as the test bottles always require
heating once or twice. If proper care is taken there
is very little risk of accident when using the acid
test.

Testing Cream.—Cream, if diluted, may be tested in the
ordinary bottle used for milk. One part of cream and
four parts of water may be taken and after careful mix-
ing 11 c.c. of the diluted cream is tested. The result
multiplied by 5 will give the percentage of fat in the
cream. It is better, however, to use the special cream
test bottle, which has a long neck graduated from 0 at
the top to 50 at the bottom, Five c.c,’s of cream ang
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5 c.c.’s of water are taken for the test with acid and
alcohol as when testing milk.

To read the result in this case the top of the fat
column is brought to the zero mark, and the mark at
the bottom of the fat will represent the percentage of
fat in the cream.

Composite Milk Testing.—At creameries and factories
where the milk is received from a large number of sup-
pliers, and is paid for according to its quality instead
of the quantity, it is most important that the amount
of fat present should be determined accurately. The
labour and time required for testing a number of samples
makes daily testing almost impossible, and the com-
posite method is nearly always adopted. A sample
bottle of suitable size is labelled for each supplier, and
into this is placed a sample of each day’s milk both
morning and evening. A small quantity of preservative
is added to the first sample to prevent the milk from
souring before the test is made. The preservatives
commonly used for the purpose are bichromate of potash,
bichloride of mercury, and formalin. The first two are
of a poisonous nature, and if these are used the sample
bottles must be properly labelled and precautions taken
to prevent the milk from being accidentally used.
Bichromate of potash imparts a deep yellow colour to
the milk and this is a safeguard. The most convenient
form of preservative is that put up in tablet form, as
in this case no measuring is required, one tablet being
sufficient for each sample bottle. It is necessary to
take the sample in proportion to the amount of milk
supplied, say 1 oz. to 50 gallons or any convenient pro-
portion. At the end of a week, ten days, or a fortnight,
the composite samples are tested, and when the sampling
has been carefully done, the results are found to be
practically as accurate as if the milk were tested daily,
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Estimation of Milk Solids.

(1) By evaporation ;

(2) By calculation.

(1) The percentage of solids in milk may be deter-
mined by evaporation. A certain quantity of milk is
taken and the water evaporated off, leaving the solid
matter which may then be weighed.

A CHEMICAL BALANCE is necessary for weighing the
milk, etc., accurately. In addition to this a water bath
is required ; this is simply a vessel in which water may
be kept boiling. The lid is provided with openings on
which the dishes are placed, and their contents are thus
maintained at a temperature of 212° Fahrenheit.

THE WATER OVEN consists of an oven fitted with an
outer jacket, and in the space between this and the
oven itself water is kept boiling while the oven is in
use.

TuE DESICCATOR is a piece of glass apparatus with an
air-tight fitting lid in which the air is kept perfectly dry
by means of calcium chloride, and the dishes are placed
in this while cooling.

ProcEss.—A small white porcelain dish is dried
and placed in the desiccator to cool and is next
weighed.

About 5 c.c. of milk is poured into the dish, which
is again weighed. Two or three drops of acetic acid
are added to the milk to coagulate it ; this is done to
prevent the formation of a skin on the surface of the
milk which would hinder evaporation. The dish is now
placed on the water bath for about an hour, or until the
water has been driven off from the solid matter. The
drying process is finished by placing the dish containing
the solids in the water oven for two hours. When taken
out of the oven it is cooled in the desiccator and then
weighed, The difference in weight represents the
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amount of water which has been eliminated, and the
percentage of solids may then be calculated.

EXAMPLE
Grams.
Weight of dish and milk . % 3 . 28-205
) dish . 2 4 A . . 23205
5:000
Weight before evaporation . 5 o . 28-205
., after 5 s : d . 23835
Loss of water from milk . 4 3 S 4-370
Solids in 5§ grams milk = 630
Percentage of Total Solids = 12-6
630 x 100
v = 12:6

The fat may be separated from the other solids by
washing with ether. The solids are broken up and
washed with two or three lots of ether which dissolves
the fat. When all the fat has been dissolved, the
remaining portion will represent the solids non-fat.

(2) Estimation of Solids by Calculation.—The percen-
tage of solids in milk may also be determined by cal-
culation, when the percentage of fat and the specific
gravity of the milk are known. The results obtained, if
the testing for fat and specific gravity have been care-
fully done, compare favourably with those obtained by
analysis. There are several formulae used for this
calculation, and the following is one of the simplest—
Per cent. of Solids non-fat=

Lactometer reading at 60°F.+ per cent. fat
4
Example.—A sample of milk contains 3-6 per cent. of
fat, and specific gravity at 60° Fahrenheit is 1-032—
32 + 36
s

= 8:9 per cent, Solids non-fat,






CHAPTER V
BACTERIA IN BUTTER AND CHEESEMAKING

THE fermentations and many of the taints or faults that
occur in milk and in the produce made from it are duc
directly or indirectly to the action of bacteria or germs.
Milk forms an ideal medium for the growth of bacteria.
When drawn from the cow it is not absolutely sterile,
though under clean conditions it may be regarded as
being practically so.

The sources of contamination are, briefly, the air of
the cow byre, the hairs and body of the cow, the hands
and clothing of the milker, the utensils, and possibly
the food given—e.g., if hay is fed during milking many
germs find their way into the milk with the dust.

Bacteria are the smallest and simplest form of plant
life. They consist of a single cell and are mostly either
rod-shaped (bacillus) or round (coccus) in form. They

are very minute—only about i of an inch in
o y 25,000

diameter or less—and can only be seen or studied when
magnified about 1,000 times.

Under favourable conditions—a su1table temperature
which varies with the kind of germ, food, moisture, and
sufficient air—they multiply very rapidly. Their
method of reproduction is by simple fission, or the
division of one organism into two, and this may be
repeated as often as once an hour or less.

It may be noted that while many kinds of bacteria
require air for growth and reproduction, others only
exist in the absence of oxygen, while a few types can
live either in the presence or absence of oxygen.

32
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From a dairying point of view, bacteria may be
classified as being either desirable or undesirable, while
a few varieties have no effect either way. Although
many kinds of bacteria are found in milk, by far the
largest proportion are of the lactic acid variety. In
fact when milk is produced and kept under cleanly
conditions, about 90 per cent. of the total germ content
will be of this class. Where the conditions are not so
favourable as when the cows are dirty or the utensils
not properly washed—in fact, where dirt is present in
any shape or form—there will be a greater number of
bacteria present in the milk, and among them will be
undesirable varieties in sufficient numbers to cause
endless trouble and loss.

The bacterial content of milk depends for the most
part upon its cleanliness, its age, and the temperature
at which it has been kept ; hence, by controlling these
factors the number, and to a certain extent the kind of
bacteria present, may be regulated.

The lactic acid class of bacteria are those responsible
for the souring of milk and cream. For butter and
cheesemaking they are desirable and necessary in order
to obtain produce of the best flavour. Where milk is
sold, the object is to keep it sweet as long as possible.
This is done by cooling the milk as soon as obtained
to a temperature not exceeding 56° Fahrenheit, and it
is still more effective if as low as 50° Fahrenheit. Pas-
teurization, or heating the milk to a temperature of
150° to 175° Fahrenheit, has also the effect of checking
the growth of bacteria ; a large proportion of the lactic
acid germs are killed at a temperature of about 140°
Fahrenheit : cooling merely checks their growth and
action. If the milk is pasteurized it is necessary to
cool it thoroughly immediately afterwards.

For cream ripening and in cheesemaking, the object



34 BUTTER AND CHEESE

is to encourage the rapid growth of the lactic acid germs
—hence the cream or milk is kept at a temperature
suitable for this. The best results in cream ripening
are obtained at a temperature of from 60° to 68° Fah-
renheit, although the lactic acid bacteria increase in
activity up to a temperature of 100° to 110° Fahrenheit.

In sour milk the sugar is replaced by lactic acid, and
when about -7 to -8 per cent. of acid is present, and milk
curdles or clots and the lactic acid germs are no longer
able to exist. Their place is then taken by a type of bac-
teria producing butyric acid, and it is this which causes
the disagreeable flavour of rancid butter. A troublesome
fault in milk which is often, though not invariably, caused
by bacteria is ropiness. The organisms causing ropy milk
usually find their way into milk from water, either that
used for washing utensils, or it is due to the cows wading
in muddy ponds and the rubbing off of dried dirt-into
the milk pail. Gassy curd is also due to bacterial
action, the particular germs in this case coming from
manure or other filth. It is impossible to overestimate
the importance of absolute cleanliness in the handling
of milk for the production of first-class butter and
cheese.

Starter.—Starter is a substance added to milk or
cream to hasten the production of acid in butter and’
cheesemaking.

Starters are of two kinds—

(1) Natural ;

(2) Artificial.

Sour milk, whey, and butter milk are examples of
natural starters, and these have been in common use
for years. When produced from clean milk, kept under
good conditions, they may give quite satisfactory results.
Too often they contain harmful and injurious bacteria,
and in this way taints and bad flavours are conveyed
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to the butter and cheese for which they may have been
used.

Starters to be of any use must contain only those
bacteria which produce good flavours in butter or cheese,
1.e., lactic acid bacteria.

Natural starter, specially and properly prepared, will
practically be pure and contain only lactic acid bacteria.
A natural starter is prepared in the following manner :
About a quart of clean, new milk is placed in a pre-
viously-scalded vessel and is allowed to stand in a pure
atmosphere till sour. This milk should be drawn from
a healthy cow and care be taken to obtain it as clean as
possible to prevent the entrance of undesirable germs.
If the temperature has been kept at from 70° to 75°
Fahrenheit, souring will take place in about 24 hours.
The top is skimmed off and thrown away, and the
remainder well stirred into 2 or 3 gallons of separated
milk, which has been previously heated to a temperature
of 185° Fahrenheit, for 20 minutes, and then cooled to
75° or 80° Fahrenheit. This is again put aside for
another 24 hours, and it is stirred occasionally at first.
By the next day the starter will be ready for use.

A fresh lot of separated milk is inoculated each day
with a little of the starter, and a continuous supply thus
maintained for use.

Artificial or pure culture starter is prepared from a
pure culture of lactic acid bacteria. This may be
obtained commercially either in powder or liquid form,
and it is also supplied by many of the Dairy Schools.
The powder or liquid is well stirred into pasteurized
milk cooled as above, and kept at a temperature of
80° Fahrenheit till souring takes place.

A little of the starter is added to fresh separated
milk daily to keep a supply ready for use. Sufficient
starter should be added to each lot of separated milk






CHAPTER VI
BUTTER

BUTTER consists of the fat of milk, but it is not exclu-
sively fat. It contains in addition a certain amount of
water, casein, sugar, and usually a small quantity of
salt added in the process of manufacture. The relative
proportion of fat and other matter depend upon the
making.

Well worked butter contains about 12 or 12} per cent.
water, but in some samples as much as 15 to 20 per cent.
of water will be found. Butter containing so large an
amount of water is rarely of the best quality, being dull
in appearance and having poor keeping qualities.

The amount of curdy matter present is also regulated
in the process of making—if the butter is not washed, or
is washed insufficiently to remove the buttermilk, there
will be more casein and sugar present in consequence.

The following table shows the composition of well-

made butter, also of separated milk and of buttermilk—

Butter. Se]ﬁai;g.led Buttermilk.
Water 119 90-39 91-44
Fat . 85-0 -10 20
Casein
Albumin -6 3-90 3:56
Milk Sugar . -5 4-85 4-10
(with lactic acid
Ash 2:0 76 70
(including salt)
100 100 100

Reall}; good butter has a fine flavour and aroma,

though it must be admitted that much of the butter

37
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sold does not possess these qualities in a very high degree.
It is the most digestible and finely-flavoured fat in
existence. The flavour of butter is believed to be
derived from the products of ripening which are absorbed
by the fat, and to obtain perfection of flavour the cream
should not be excessively thick, or there will be insuffi-
cient milk serum present to produce proper ripening.
Butter made from sweet cream does not possess the fine
flavour of that made from ripened cream. The flavour
of the butter produced is influenced by the food given
to the cows, and the best-flavoured butter will be made
when the cows are on grass, providing there are no weeds
in the pastures to give objectionable taints. Good hay,
crushed oats, bran, cotton cake in moderation are also
good foods for butter production. All strong-flavoured
foods must be avoided altogether, or used only in
moderate quantities. The chief difference between
butter and margarine, or artificial butter, lies in the fact
that the former contains about 10 per cent. of volatile
fatty acids while the latter has only about 2 to 3 per
cent. It is the presence of these volatile fatty acids
that impart to butter its superior quality and flavour.
Even in genuine butter the proportion of these fats is
found to vary very considerably ; in the milk of a
freshly-calved cow a large proportion will be present,
while towards the end of the lactation period the more
solid non-volatile fats will be largely found. The pro-
portion of the harder fats will be greater where foods
rich in albuminoids are fed freely, e.g., cotton cake pro-
duces a hard and somewhat pale butter. The keeping
properties of butter depend on the cleanliness of the
milk, the proper ripening of the cream, and upon the
removal of most of the caseous matter during the
process of manufacture.

The addition of salt has a slightly preservative action,
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and it also helps to bring out the flavour of the butter
if not used too freely.

Bad-keeping butter is the result of dirty milk or
dairies, improperly or over-ripened cream,; failure to
remove the buttermilk sufficiently, and occasionally the
cause may be found in the water used in buttermaking
or for washing up.

The colour of the butter produced from cows newly
calved is superior to that made later on in the milking
period, and individual cows vary greatly in the colour
of the butter fat.

Grass produces butter of the best colour ; there is
rarely cause to complain of pale or poor-coloured butter
while the cows are in the pastures. The colour of butter
may be adversely affected by overwashing as well as
by exposure of either the cream before churning or the
butter afterwards to strong light or direct sunlight. It
is unfortunate that so large a quantity of indifferent
and bad butter is produced in this country. One of the
greatest complaints is that of lack of uniformity in the
quality and keeping properties of the butter made in
many dairies. Good creamery or factory butter can
be relied upon at all times of the year, even though not
so fine in flavour as really well-made farm butter.

With care and skill it is possible for the farmer to
turn out butter second to none, and this high pitch of
excellence is reached by some at the present time.

Points of Good Butter.—FLAVOUR.—The flavour
should be sweet and nutty, free from acidity or oiliness.
The salt should be evenly distributed and properly
dissolved.

AroMA.—The aroma of good butter is mild, pleasant,
and delicate.

TeExTURE.—The butter should be firm, neither too hard

nor too soft. When cut half through and then broken
4—(1461c)
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the upper part should be solid and waxy in appearance,
free from holes and cavities, and the broken part should
show a distinct fracture and should not appear sticky
or greasy.

MoisTurRE.—Well-made butter contains about 12:5
per cent. of water. This water should be present in a
finely-divided state and it should be clear and free from
milkiness.

Corour.—The colour should be even throughout, and
of a pleasing shade.

APPEARANCE.—The butter should be nicely made up,
should be clean, and free from patches and streaks. It
should not have a dull appearance or be greasy or
sticky looking.

KEEPING PROPERTIES.—Butter varies very much in
its keeping properties. Well-made butter should keep
at least a week in Summer and two or three weeks in
winter before the flavour begins to change.

Judging Butter.—The flavour is of the greatest impor-
tance, and any sample with a disagreeable odour need
not be further examined. The colour and general
appearance is next noted, a neat finish and appetising
appearance makes a considerable difference in the result.
The butter is cut half through and then broken, thus
showing the texture, solidity, and grain. The amount
of moisture present and the uniformity of salting is also
taken into consideration. Judging is usually done by a
scale of points, most Judges using their own. The
following is a useful scale for the purpose—

Flavour and aroma . c o . 450
Texture . : . c A 7 420
Freedom from moisture Salting . 3 15
Colour and appearance 3 . e [

100

=
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Butter Ratio.—Butter ratio is the proportion of butter
obtained from milk ; it varies very considerably in
practice, the chief factors being—

(1) The quality or the percentage of fat in the milk used;

(2) The loss which
occurs during the pro-
cess of manufacture.

It can readily be
seen that it will require
a smaller quantity of
milk rich in fat to
produce a pound of
butter than it would
if the milk were poor.

Withmilk of average
quality the butter ratio
will be about 1:25, or
1 1b. of butter from
25 1b. (2} gallons) of
milk. If rich milk
such as that of Jersey
or Guernsey cows is
used, it will require
only about 18 Ib. of

milk to produce 1 Ib.

. . As used for the purchase of milk by creameries.
of butter, while with A gallon of milk weighs 10.3 Ibs.

MILK WEIGHING MACHINE

poor milk it may
require as much as 30 to 35 Ib. of milk to produce
the same amount of butter. It is therefore quite
evident that buttermaking from poor milk is not a
particularly profitable enterprise. The second factor
influencing the butter ratio is the loss of fat in the
process of manufacture, 4.e., in separating and churning.
In no case should this exceed -2 per cent. with careful
management, though it is to be feared that in many
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cases the loss is very considerably higher. It has been
found possible in well-managed creameries to reduce
this loss to -15 per cent. or even lower.

The butter ratio of any milk is easily determined by
the following method if the percentage of fat' is
known—

From the percentage of fat present in the milk -2 per
cent. is deducted for loss in working and the result is
multiplied by 1-16. The latter factor is based on the
assumption that 1 lb. of butter-fat will produce 1-16 Ib.
butter. The following is an example—

Percentage of fat in milk = 4-2 per cent.
4-2--2 x 1-16 = 4.64 lb. butter from 1001b. milk.

Butter ratio 1:21'5. ot

By comparing the actual results of churning with a
calculation based on the percentage of fat in the milk,
any excessive loss in working will be apparent and can
be remedied. The profits obtained from buttermaking
are at no time very high, and attention to these
points may make the difference between profit and
loss. S

Purchase of Milk for Buttermaking.—A good many
creameries buy their milk for buttermaking at prices
which are based upon the amount of fat the milk con-
tains. That is, milk containing a high percentage of
fat will be paid for at a higher rate than poor milk.
A gallon of rich milk is worth more for buttermaking
than the same amount of poor milk, and requires no
more time {and labour in handlmg, hence the profit is
necessarlly greater.

The milk of each supplier is sampled daily, the amount
of the sample being in proportion to the quantity of
milk supplied. At the end of a week, or fortnight, this
composite sample is tested and the price of the milk






CHAPTER VII
CREAM PRODUCTION

CrEAM is composed of the fat of milk with a varying
proportion of water, sugar, and casein. It varies con-
siderably in thickness and richness. Hence it is diffi-
cult to state a definite composition. The following
table shows the composition of thick and thin cream
and also of Devonshire cream—

. . Devonshive
Thick Cream. 1 Thin Cream. Cresim.
Water s 434 ‘ 65-43 33-30
Fatyl . i 50-0 26-20 60-25
Casein 4-0 3:25 4.75
Sugar - Spiel 2:0 4.52 1-20
ASEpra sl Il -6 60 -50

The thickness of cream is not always an indication of
its richness, sometimes the thickness of cream is due to
the fact that it has been separated at a high temperature
and cooled immediately and thoroughly. Really rich
cream when fresh and not well cooled may often be thin
in appearance. Cream is obtained from milk either by
the action of gravity as in the setting systems, or by
centrifugal force as in mechanical separators. In both
cases separation is due to the fact that the fat is very
much lighter than the milk serum. In the former
method the separation requires at least 12 hours to be
cffective, in the latter it is only a matter of a few
minutes.

The three systems of cream raising are—

(1) Shallow pan system ;

(2) Deep setting system ;

(8) Separator system.

44



DAIRY PLANT

Showing milk-receiving tank, milk pump, regenerative heater, pasteurizer,
separator, cream cooler, and large milk cooler in two sections, one for water
and the other for brine-cooling.



46 BUTTER AND CHEESE

(1) In the shallow setting system the milk while
warm is strained into pans about 6 or 8 in. deep. It is
then allowed to stand from 12 to 24 hours, when the
cream is skimmed off with a perforated skimmer. The
cream produced in this way is usually thick and of good
quality, and under favourable conditions, as regards
cleanliness and feeding of the cows, it produces very
good butter. If, however, the milk is not clean, or the
cows are fed on strong-flavoured foods, the cream is apt
to acquire a disagreeable flavour by the time it is
obtained. Added to this is the fact that in hot weather
the milk will sometimes become sour before the cream
is skimmed. The skim milk obtained by this method
will contain a greater proportion of butter fat than is
found in separated milk.

The Devonshire system and the use of leads are
modifications of the above. !

(2) In the deep setting system the milk is set in cans
about 15 in. deep with, or without, lids. The cans are
immersed in cold running water and by this means a
large quantity of cream is produced, but it is thin and
of poor quality as regards the percentage of fat.

(3) Separator System.—The use of the mechanical
separator is the modern method, and if buttermaking
is to be profitable it is the only one to be recommended.
The first mechanical separator was introduced as recently
as 1877 by Gustaf de Laval of Sweden.

Since that date great improvements have been made
in the construction of these separators, and they are
now practically perfect. A good make of separator
properly used will leave no more than -1 per cent. of
fat in the separated milk, and consequently much more
butter is obtained from the milk than in the older
methods. The increase in yield may be quite 12 per
cent.



CREAM PRODUCTION 47

For example, if a cow gives 250 lb. of butter in a
year where a separator is used, the yield if shallow pans
were used for the cream raising would be at least 35 1b.
less. Taking 2s. 6d. per lb. as the value of the butter
made, this means a needless loss of £4 7s. 6d. per year
for each cow.

The advantages of using a separator are briefly
these—

(1) More butter is produced, and therefore the profit
is greater ;

(2) The cream and separated milk are perfectly
fresh.

The cream may be ripened more satisfactorily than
when it is partly sour to start with, and the separated
milk is also sweet, and is warm ready for use in feeding
calves, etc. The latter certainly contains less milk fat,
but this may easily be replaced by the addition of lin-
seed or cod-liver oil, a much cheaper form of fat than
butter fat.

(8) Labour is saved more especially where the dairy
is a large one, in which case the use of pans calls for
an enormous amount of labour. Space, too, is saved,
a separator taking up much less room in a dairy than
the utensils necessary in the other systems. The saving
of time is also considerable.

(4) Cream may be obtained of any thickness desired
by simply altering the cream screw provided for this
purpose. Both cream and separated milk are cleansed
by being passed through the separator.

A glance at the sides of the bowl after separating,
cspecially in winter, will confirm this. In the setting
systems this dirt forms a sediment at the bottom of the
pan and has a detrimental effect on the butter produced
tending to impart to it taints and bad flavours.

There is a large number of different makes of separators
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on the market, many of them being quite satisfactory.
The principle in all cases is the same, the cream being

separated by centrifugal force.

SMALL HAND-POWER ALFA
LAVAL CREAM SEPARATOR

Centrifugal force is that

force which causes
bodies to be thrown
from the centre of
revolution. The
higher the speed the
greater the separating
force. In milk there
is present the cream,
which is light in
comparison with the
serum. When the
milk passes into the
separator bowl, which
is revolving at a high
speed, the heavier part
is thrown to the out-
side of the bowl, while
the lighter cream
remains in the centre
each escaping through
aseparate outlet. The
speed of the bowl
varies in the different
makes, and may be
from 5,000 to 13,000
revolutions per minute.
The construction of
the bowl also differs,

some being fitted with discs, others with plates, etc.,
the object in each case being to improve the skimming
by dividing the milk into layers and thus increasing the
time it takes in passing through the bowls, and in



CREAM PRODUCTION 49

consequence a greater thoroughness of the separation
is secured.

In small dairies separators are usually worked by
hand, but on farms where a large quantity of milk has
to be dealt with, power separators are almost a necessity.

SEAMLESS ANTI-SPLASH
SANITARY SUPPLY CAN

NEVER! FLOAT
BiMPLE CNEAM SCREW ERSIBLE FLOA

ADIUSTHENT

BIGHT FEED EUBRICATOR

(SDLE DIk BUPPLY)
s IMPROYED * ALFA-LAVAL -

BEPARATING DISCS
'RGERTED IN ANT OADER

CENVRE BALANCED BOWL
ONE PIECE DETACHED BPINDLE NEAYY PART OF DOWL
BELOW CENTRE OF BRAVITY
HIGH BEARING CASE PROTECTING 7,

GEARS FADM MILK AND WATER BIMMLE DNE MIECE SPRING

SPINDLE BEARING

HELIGAL TOOTH 3PUR, PINIDN

AND WORN WHEEL DEARS AUTDMATIC SPRAT OILING DF

ALL GEARS AND BEARINGS

OIE BATH, CONTINUDUS
BUPPLY TD SEARB AND BEARING

OYER-FLOW FOR USED DIL

'WASTE DIL CATCHER
OPEN, SANITARY BAS®

SMALL HAND-POWER ALFA LAVAL SEPARATOR
{Sectional cut.)

In factories and creameries power separators are always
used. Separators for hand power may be obtained
capable of separating from 15 to 120 gallons per hour.
Power separation may be effective up to a capacity of
800 gallons per hour. .

In a farm dairy the milk will be brought into the
dairy warm from the cow, that is, at a temperature of
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about 90° to 95° Fahrenheit, and it is strained before
being poured into the receiving bowl. The machine is

Tl

A' FALAVAL

REGINA ,_?
. )}

ALFA LAVAL LARGE STEAM TURBINE CREAM
SEPARATOR

then started gently, the speed being gradually increased
to the full. In winter a little hot water should be run

=an



AY Betiava
1Py
BEFARAT o

—

=

*‘5‘_\
e .

v

ALFA LAVAL LARGE DIRECT BELT-DRIVEN-CREAM
SEPARATOR
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through before the milk to prevent the cream from
clogging in the bowl. When full speed is attained the
milk is allowed to run through at the proper rate. It
is important that the speed be uniform during the
whole time of separating ; loss of fat in the separated
milk is often due to the speed being too low or irregular.
When all the milk has run through, a little of the
separated milk is put through to rinse out any eream
remaining in the bowl, the omission to do this means
a loss of cream.

It is essential that the separator be fixed level and
quite firm, vibration not only makes it harder to
turn, but also shortens the life of the machine.
Careful and thorough oiling with a suitable oil is also
necessary.

The separator should be taken down and thoroughly
washed after each period of use, the practice of running
water through instead of taking it down is most
unsatisfactory.

Power separators may be driven by an electric motor,
steam turbine, or by belt power from a steam,
gas or oil engine, or electric motor. The speed should
be more uniform than in the case of hand power separa-
tors. In factories the process of separating differs from
that in a farm dairy. The milk there is obtained from
a number of suppliers and will vary in cleanliness, and
if made directly into butter as in a farm dairy, the
results would often be disastrous.

The milk is first passed through a pasteurizer in which
it is heated to a temperature of, say, 180° Fahrenheit.
This kills practically all the bacteria present in the milk,
some of which might be injurious to the flavour of the
butter. It is then passed into the separator, or it may
be cooled to a temperature of 130° Fahrenheit first, at
this latter temperature there is less likelihood of the
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separator being damaged than would be the case at a

higher temperature.
In some creameries a * regenerative heater ”’ is used.
The hot milk from the pasteurizer passes over the

COMBINED PASTEURIZER REGENERATIVE HEATER

Cold inflowing milk in a separate chamber absorbs heat from fully pasteurized

milk flowing outwards in another chamber. Thus a great saving is effected

in both the amonnt of heat requnired to warm up the cold milk and in the

quantity of water required to cool the pasteurized milk. The cold milk is
raised about 60° F., lost by the pasteurized milk.

corrugated surface, while at the same time the cold milk
passes through the inside of the apparatus. The hot
milk is thus reduced to a suitable temperature for
separating, while the cold milk is partially warmed
before entering the pasteurizer, and thus saving is
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effected in two ways both in heating and cooling.
Milk is separated more thoroughly when hot, as little
as ‘05 per cent. of fat is left in the separated milk when
carefully separated at a temperature of 120° to 130°
Fahrenheit and at the proper speed.

Immediately after separation both the cream and
separated milk are cooled. Pasteurized cream will be
free from taints caused by foods or dirt, the butter
produced keeps longer and is more uniform in quality,
while the separated milk will keep sweet much longer
and is safer as a food than if unpasteurized.

The causes of inefficient separation are briefly these—

(1) The speed may be either too low or irregular ;

(2) The milk may be too cold (the temperature for
separating should never be below 85° Fahrenheit).

(38) More milk is sometimes passed through the
separator than it is intended to deal with a separator
should be worked rather below its capacity than
above it ;

(4) The cream may be too thick; when separating
cream which is very thick, a part is unable to get away
quickly, and is forced into the separated milk.

(5) The bowl may be out of position, thus throwing
part of the cream into the separated milk outlet.

‘" Quality of Cream for Churning.—Cream may be
obtained of any desired thickness by regulating the
cream screw provided in the bowl of the separator. For
buttermaking, cream containing from 25 to 35 per
cent. of fat gives the best results.

If the cream is too thick it is difficult to cool, does
not ripen evenly, and does not produce butter of such
good grain. Cream that is too thin is not easy to churn
on account of the large amount of milk serum present.
This prevents the fat globules from coalescing to form
the butter.
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Where churning is done frequently, the cream may
be rather thinner, but where churning takes place less
frequently a thicker cream is better as it does not ripen
so quickly. A good proportion for ordinary use is 12
per cent., that is, 12 parts of cream from each 100
parts of milk separated.

Devonshire Cream.—Clotted cream is chiefly made in
Devon, Somerset, and Cornwall. It is, however, pos-
sible to make it in any part of the country where milk
of good quality is available. The warm milk is strained
into shallow pans 6 to 8 in. deep and allowed to stand
undisturbed for 12 or 24 hours, the length of time
varying with the time of year.

The pans are now removed to a stove and the milk
heated very gradually to a temperature of 170° to 190° -
Fahrenheit. This should be done very slowly, or the
proper flavour is not obtained—about 20 to 30
minutes is the minimum time which should be
taken.

The pans are then removed to the dairy and allowed
to cool, and in summer they are often placed in cold
water. The cream is skimmed off after about 12 hours,
using a perforated skimmer. Clotted cream may be
churned, but in this case the scald is not so high, 170°
Fahrenheit being the maximum.

The old-fashioned method of churning clotted cream
was to place it in a tub and stir or beat with the hand
till butter is produced. Butter made from clotted cream
requires thorough washing to remove the butter-milk
or the keeping properties will be poor.

Cream Ripening.—The management of the cream
from the time it leaves the separator until it is churned
is a matter of the greatest importance. The flavour,
the texture, and the keeping properties of the butter

are influenced by the conditions under which the cream
5—(1461c)
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has been kept. Cream may be churned either in a
sweet or in a ripened condition.

In some districts there is a good demand for butter
made from sweet cream. This butter is paler in colour
than that made from ripened cream, and has a mild
creamy flavour. It is usually considered to have poor
keeping qualities, but if carefully made and thoroughly
washed to remove the buttermilk it will be found to
keep in good condition for a reasonable time. The loss
of fat is greater in churning sweet or unripened cream,
though this loss need not be more than 1 per cent. if
the churning temperature is properly regulated.

If the cream is to be churned sweet, it should be
thoroughly cooled on leaving the separator and kept at
" a fairly low temperature for several hours before being
churned. This gives a firmer butter than if the cream
were merely cooled just before churning. The usual
practice is to ripen the cream before churning.



CHAPTER VIII
CREAM RIPENING AND USE OF STARTERS

THE ripening of cream means the development therein
of a certain amount of acidity or sourness. The chief
agency is the growth of bacteria, which converts part of
the milk sugar into lactic acid.

As a result of this fermentation the fat globules are
more or less completely liberated from the casein,
churning is more complete, and there is less loss of fat
in the buttermilk than when the cream is churned in an
unripened condition.

Ripening has also an important influence on the
flavour of butter. It is very much fuller and more pro-
nounced and the butter usually has better keeping
properties than sweet cream butter.

The ripening of cream is influenced by the conditions
under which it is obtained and kept, and also by the
temperature.

(1) Conditions.—In natural ripening the bacteria find
their way into the milk from the air and surroundings
generally. Where these are clean, the germs present
will be mostly of the lactic acid variety and the results
satisfactory. Under dirty conditions a large number of
undesirable organisms will be present and these ad-
versely affect the ripening, while a dark, damp dairy
favours the growth of moulds.

(2) Temperature.—The best results are obtained when
the cream is kept at a temperature between 58° and 68°
Fahrenheit. The flavours produced at low tempera-
tures, and also at temperatures above 75° Fahrenheit,
are unsatisfactory and undesirable. When the cream

57



58 BUTTER AND CHEESE

is ripened at a high temperature, the butter will be soft
and lacking in body even when churned carefully.

(3) Quality and Thickness.—A large quantity of cream
ripens more quickly than small lots, and thin cream
ripens more rapidly than rich, thick cream owing to
the greater amount of milk serum present.

There are two methods of cream ripening—

() Natural ;
(b) Artificial.

On farms the cream is almost always ripened by the
natural method. When skimmed or separated, it is
placed in glazed earthenware crocks (or enamelled pails)
and covered with thin muslin to exclude dust.

It is placed so that sunlight or direct strong light does
not fall on it, or bleaching will result.

The cream is frequently stirred, especially when fresh
lots of cream are added. Stirring helps to admit air
to the cream and this is desirable, as lactic acid bacteria
flourish best where oxygen is available, while the activity
of many of the germs producing undesirable flavours is
diminished at the same time. This also explains why
cream is not closely covered during ripening.

Naturally-ripened cream, if kept at the proper tem-
perature, is ready for churning in from two to three
days in summer and three to four in winter.

Where the best results are desired churning takes
place not less than twice weekly ; in all cases butter will
keep better than the cream.

Cream should be churned as soon as sufficiently ripe,
otherwise the butter produced will be strong and
unpleasant in flavour.

The bad flavour of butter made on many farms
is due to the fact that the cream is kept too long
before churning, and in winter at much too low a
temperature which encourages the growth of undesirable
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bacteria ; bitter flavours are often the result of low
temperatures during the ripening period.

Butter made from cream ripened naturally under
good conditions and management is of finer flavour than
where starter is used. Where the conditions are not
ideal, or where milk is obtained from sources not under
control, better and more uniform results are obtained
by the use of starter.

Artificial cream ripening is the method adopted in
creameries and factories as well as in many small
dairies. The milk is usually pasteurized before separat-
ing and the cream run over a cooler into the ripening
vats. These vats are often fitted with an outer jacket
so that cold or warm water can be run in to maintain
the cream at the desired temperature, and this enables
the process of ripening to be regulated with exactness. .

The quantity of starter added varies with the quality
and temperature of the cream and the time in which it
is required to be ready for churning. In summer at a
temperature of 50° to 60° Fahrenheit, 5 to 8 per cent.
starter will produce properly-ripened cream in 18 to 20
hours. In winter 10 per cent. of starter and a tem-
perature of 65° to 68° Fahrenheit, will be necessary to
produce the same result.

If the cream is not wanted to ripen so quickly, a
smaller amount of starter is used even when the milk
has not been pastuerized, but the best results are
obtained when it has been previously pasteurized.

Cream, when ready for churning, has a smooth,
velvety appearance and a pleasant acid flavour. The
percentage of acid present can easily be detected by
the use of an Acidimeter, from -35 to -4 per cent. being
the correct amount.

Cream should be cooled down to the churning tem-
perature for several hours before churning, as this gives






CHAPTER IX
THE PROCESS OF CHURNING

CHURNING is the mechanical process by which butter is
obtained from milk or from cream. In some districts
the whole milk is still churned, but the more usual
method is to first separate the crecam by means of a
separator or by one of the gravity systems. The churn-
ing of milk and cream has been practised in a more or
less primitive fashion from the earliest times. In recent
years buttermaking appliances have been much im-
proved, and the scientific side of the subject studied
so that results are much more uniform and satisfactory.
There is still plenty of room for improvement in much
of the butter made in this country, both in the produc-
tion and handling of the milk and cream, in the actual
process of making, and in the marketing of the butter.
It is quite impossible to make good butter from bad-
flavoured or improperly-ripened cream, but it is possible
to make butter of poor quality from good cream by
want of skill and bad workmanship.

The object of the buttermaker is to produce butter
of fine flavour with good texture and keeping properties,
and to lose as little butter fat as possible in the process.
This requires considerable skill and experience as the
working conditions are so variable and are often far
from ideal. The apparatus required for buttermaking
is simple and comparatively inexpensive. The churn
is usually made of wood, oak is generally used and is
found very suitable for the purpose as it is durable and
not likely to impart any undesirable taste to the butter.

A churn should be simple and strong in construction,
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and should produce butter in a reasonable time. For
the ordinary dairy the best type of churn is undoubtedly
the end-over-end barrel shape. These churns are made
either with or without a removable division or diaphragm;
the diaphragm slightly
increases the churning
capacity without the
disadvantages of fixed
dashers or beaters.
One end of the churn
forms the lid, thus
giving an opening large
enough to allow the
butter to be easily
taken out, while the
churn is much easier
to keep clean than is
the case when the
opening is small.

To avoid waste of
time, the fastenings
of the lid should be
such that it can be
quickly removed and SMALL HAND-POWER
securely and easily ~END-OVER-END BUTTER CHURN
fixed on. The newer
churns are fitted with lever fastenings, these are a great
improvement on the screw fastenings and are not likely
to get out of order if they are used with reasonable care.
With a good fitting lid, a ventilator is necessary to allow
the escape of the gas liberated from the cream during
churning, and a small glass window enables the worker
to watch the condition of the butter at the breaking
stage. End-over-end churns may be had in all sizes,
and when buying one it should be large enough to dale
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easily with the amount of cream likely to be churned
at atime. Overfilling the churn is one of the commonest
causes of long churnings. Other churns include the box
pattern, in which beaters are made to revolve while the
churn itself remains stationary. These are quite good
for small quantities of cream, but they require more
power for working than the end-over-end churn, and
this, especially in the larger sizes, is a consideration.
There are several makes of rapid churns on the
market. These produce butter in from two to five
minutes, thus effecting a considerable saving of time.
They require a good deal more power for working than
an ordinary churn and are also more expensive. A
disadvantage of these churns is the difficulty of obtain-
ing the low temperature required for churning in hot
weather. The churning temperature must be several
degrees lower than when using an ordinary churn, or
the butter produced will be soft and greasy. It is much
easier to over-churn butter in a churn of this sort, and
altogether more skill is necessary if the results are to
be satisfactory. The rapid churning is due to the high
speed at which the beaters are made to revolve. For
the actual churning the only other articles necessary in
addition to the churn are a reliable thermometer (a
plain glass one and nof mounted in wooden case), a
coarse cloth for straining the cream (a special material
of open texture is sold for the purpose), a hair sieve for
placing under the churn when removing buttermilk, etc.,
to avoid the loss of butter grains, and two or three pails
for water and buttermilk. A pint or quart-size measure
is useful for washing down the butter from the lid and
sides of the churn, and a small rubber squeegee for
cleaning all the cream from the pail into the churn. A
new churn needs careful preparation before it is used
or the butter will have a strong flavour of new wood.
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The usual plan is to first fill it with cold water, and then
allow it to soak for 12 hours. It is next well scalded
with hot water containing a little soda, all traces of the
latter being next removed by a thorough scalding with
hot water. Lastly, the churn is well rinsed with cold

HAND-POWER BUTTER WORKER

The roller is used to roll out the butter and
express the water.

water, or better still some separated milk or butter-
milk churned in it for 5 or 10 minutes. All new white-
wood articles, such as scotch hands, etc., are improved
if soaked for several hours in cold water before being
scalded for use. For working the butter, a mechanical
butterworker is used nowadays in place of the old-
fashioned method of working the butter with the hands.
It is neither advisable nor necessary to touch the butter
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with the hands at all. Butterworkers are made of wood
and the table may be circular or rectangular in shape.
For hand power the latter type is generally used, the
circular shape being more used for working large quan-
tities of butter. The table is made of hard wood, with
sides 3 in. or 4 in. high, and it slopes to one corner so
that the water may drain away easily and quickly. A
ribbed or fluted roller is mounted in a carrier on rollers,
this enables the roller to be passed backwards and for-
wards over the table.

The délaiteuse or centrifugal butter dryer is sometimes
used in place of, or in conjunction with, the butter-
worker. The butter-dryer consists of a circular per-
forated metal cylinder mounted in an outer case also
of metal. The granular butter is removed from the
churn and placed in the inner perforated case (first lined
with a muslin or straining cloth). The inner cylinder
of the dryer is rotated and the water removed by cen-
trifugal force. It can only be used when the butter is
in grains and in a fairly firm condition. In winter,
unless the temperature is carefully regulated, the butter
becomes too hard. The machine requires careful
cleaning and drying after use as it rusts very
quickly.

One or two pairs of scotch hands fluted or grooved
on one side and plain on the reverse are necessary for
handling the butter, and later for making it up; a
wooden scoop for lifting the butter from the churn and
some butter muslin for wiping up surplus water and for
covering the butter when necessary. The butter may
be made up on the butter-worker, or a fairly substantial
hard wood board can be used if preferred. A set of
scales and weights will be required for weighing the
butter and salt, and good quality grease-proof paper
for packing. In creameries and factories where a large
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quantity of butter is made, the appliances used are of
a different type from those used in small dairies.

The most popular type of churn for creamery use is
the stationary horizontal barrel fitted with revolving
beaters. The churn has a fair-sized opening fitted with
a door. In some cases a butter box is used for washing

LARGE FACTORY BUTTER CHURN

the butter—this is an advantage where several lots of
cream have to be churned daily.

When the butter comes it is emptied into the box
together with the buttermilk. The churn is then avail-
able for another lot of cream while the butter is being
washed and made up. The butter-worker used is of
the circular shape; the rollers in these workers are
fixed while the table revolves.
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A combined churn and worker is now used in a number
of creameries. It occupies less space than the separate
churn and worker ; labour is saved, and less time is
necessary for churning and making the butter. Another
advantage is that the butter is not exposed to the air,
and is therefore not likely to become either too soft or
too hard for working.

Where a large quantity of butter is made into bricks
or pats a machine for moulding saves a great deal of
time, and also ensures uniformity in shape, which is a
great advantage for packing.

Preparation of Utensils.—The churn and butter-
worker are prepared for use so that the butter will not
stick to the wood.

This is done by first scalding them with boiling
water, the churn is rotated several times ventilating at
each revolution to allow the steam to escape. The hot
water is emptied out, and enough clean cold water put
in to reduce the temperature to that at which churning
is to take place. This water is left in the churn till the
cream is actually ready to be strained in. In hot
weather the scalding is omitted, as it would be difficult
to cool down the churn to the temperature required
unless ice were available. The churn in this case is well
rinsed with cold water, then the 1lid and slides rubbed
with salt using a soft brush for the purpose. The butter-
worker and all the small articles are scalded thoroughly,
rinsed with cold water, and in hot weather they may be
rubbed with salt, paying particular attention to the
roller. Cold water is then left on the butter-worker,
and the scotch hands, etc., laid in it ready for use, the
whole being covered with damp muslins to keep out
dust and to prevent the wood from drying up.

Churning Temperatures.—The temperature at which
the churning is done is a point of the greatest importance.
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The temperature influences the churnability of the
cream as well as the texture and the quantity of
the butter produced. It is impossible to give fixed
temperatures for churning as there are so many condi-
tions which may influence the churnability of the cream.
The best temperature for churning is that which pro-
duces the maximum amount of butter from the cream
in reasonable time and in good condition for working.
The main points to be considered in deciding the churn-
ing temperature are the time of year and the tempera-
ture of the dairy, the quality and ripeness of the cream,
the breed of cow producing the cream, the feeding of
the cows and the period of lactation. In summer the
temperature of the cold water supply must also be taken
into consideration. In cold weather the churning tem-
perature is naturally higher than in summer, as not only
is the dairy colder, but the butter fat itself is usually
much harder and more difficult to churn than it is in
summer. The feeding of the cows has a considerable
effect on the hardness of the butter fat, while other
foods may make the fat soft and oily.

The period of lactation influences the churnability of
the cream to a great extent, though it is not so apparent
in a herd where the cows are not all drying off at the
same time. In the milk of freshly-calved cows, the
butter fat is softer and is present in larger globules
than is the case late in the lactation period. In fact,
the cream from some cows at the end of the lactation
period can only be churned with great difficulty.

Cows of the Channel Island breeds give cream which
churns easily and produces firm butter of good texture.
This is due to the fact that the fat globules are larger
than in the milk of other breeds. Ripened cream
churns more readily and thoroughly than sweet cream
and does not require so low a temperature in summer.
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If sweet cream is churned at too high a temperature,
there is a loss of fat in the buttermilk, while the butter
will be soft and lacking in body. Under no circum-
stances should ripened cream and sweet cream be churned
together—as the loss of fat would be high and the butter
not uniform in colour and quality. Thin, poor cream
requires a higher churning temperature than cream of
good quality. Generally speaking, the normal churning
temperature is 55° to 56° F., but the temperature may
vary from 50° to 62° F. Too high a temperature pro-
duces butter in a short time, but with a loss of fat in
the buttermilk ; while too low a temperature means a
long churning and the butter produced will be hard,
difficult to work, and the flavour may be tallowy. In
summer a churning temperature of from 54° to 56° F.,
and in winter from 58° to 62° F. will give satisfactory
results under normal conditions.

Large quantities of cream require a lower churning
temperature, from 48°F. in summer up to 56°F. in
winter being satisfactory.

Preparation of Cream.—Before churning, the thickness
of the cream usually requires regulating as well as the
temperature. If the cream is too thick it churns less
rapidly or may not churn at all, and the butter produced
is not so firm or of such good texture as if the cream
were of the proper thickness. The loss of fat in the
buttermilk is greater when over-thick cream is churned.
If the cream is too thin the churning again takes too
long, in this case the long churning is due to the large
amount of liquid present, this preventing the fat par-
ticles from coming together. Cream when of the proper
richness for churning yields about 3 1b. of butter to
each gallon of cream. '

When the cream is already thin enough, the tempera-
ture is regulated by standing the cream pail in another

6—(1461¢)



72 BUTTER AND CHEESE

vessel containing hot or cold water as the case may be.
The cream is then carefully stirred until it is of the
desired temperature. When the cream requires thinning
down before churning clean water is used for the pur-
pose. Both the temperature and thickness may be
regulated at the same time by adding the water warm,
or cold, as required. Under no circumstances may ice
or hot water be put into the cream. Ice cools the cream
unevenly, freezing that with which it actually comes in
contact and spoiling the colour. If hot water is added
to cream it also spoils the colour and makes the butter
sticky. If ice is available and found necessary in
summer, it is used to cool the water for thinning the
cream, and that u