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MANUAL OF DAIRY WORK

CHAPTER I

MILK

As milk is the starting-point of all the operations of

the dairy, it is essential that every one engaged in

dairy work should have an idea of what it is, what it

contains, and how the substances in it are affected by
circumstances, as it is only by some knowledge of this

kind that a dairymaid or dairyman can get out of the

rut of habit and custom, and accommodate her or his

practice to the conditions under which the work has

to be carried out. In other branches of industry it

has been only by getting at the reasons of things

—

the general principles underlying the common prac-

tices—that advance has been made, and that the work
of each generation has shown an improvement either

in economy or quality over that of its predecessor. So
it must be with dairying ; we must begin at the very

beginning and first study our raw material, that is the

milk we use.

Milk is the secretion produced by the milk-glands <

of the udder of the cow. Like all the secretions of

the animal body, the bile, the gastric juice, or the,

urine for example, it is derived from the blood, but it

IE B
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differs from these in one important particular. Most
of the secretions of the various glands in the animal

system are formed from the blood by a process rather

like filtration, that is, those substances contained in

the blood that are required for the formation of any

special secretion simply pass out of the blood into the

gland without undergoing any change, while the sub-

stances that are not required pass on with the blood.

But in the case of milk there is not this simple pass-

ing of material into the gland, for several of the

substances in milk are not to be found in the blood,

showing that a change of some sort has taken place.

If a cow's udder be cut open it will be found to be

made up very largely of very small tubes, which

originate from innumerable little bags, and it is in

these little bags that the formation of milk actually

takes place. The tubes gradually unite together to

form larger tubes, very much in the same way that

brooks form larger streams, and so gradually make up

a river, and eventually the tubes are connected with

one or other of some large cavities called milk-cis-

terns, one of which is found just above each teat, and
connected with it. Thus the milk which is being

continually formed in the little bags at the upper end
of the system of tubes accumulates in the milk-cisterns

until the time comes for it to be drawn off. All round
about this system of milk-glands and channels there

are a great many blood-vessels, the udder being par-

ticularly well off in this respect, and the blood-vessels

continually supply material for building up new cells

to line the little bags at the upper ends of the milk-

channels. But as quickly as the cells are formed
they become detached and broken up, and in this

way the milk is produced. Thus it will be seen that

milk is formed by the breaking-up and destruction of

the gland itself, though the process of repair goes on
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so rapidly as to balance the loss of material that is

constantly taking place.

But though the way in which milk is formed is an
important point, that which is of the greatest interest

to farmers and dairymen is what milk is, what it con-

tains, and what is the particular use of each of its

constituents. First, as to what it is. Any one, of

course, can tell you that it is a white translucent

liquid, but that is not quite all that we want to know.

If a drop of milk be examined under a microscope it

has a very different appearance. It is then seen to

be, not a white liquid, but a more or less clear fluid

in which float innumerable little drops or globules of

a different material, so small and so numerous as to

give to milk the even white appearance it presents to

the naked eye. Here, then, there are evidently two

substances at least in the milk, the clear fluid and the

globules. ' Actually there are a good many more than

these two, for many of the constituents of milk are

soluble in the clear liquid ; and this
,

brings us to the

question of what milk contains.

Cow's milk of average quality is found to have the

following composition :

—

COMPOSITION OF MILK

(Warrington.)

Water
Nitrogenous matter

Fat .

Sugar

Ash . .

but it must be distinctly understood that these figures

are merely averages, and are all liable to vary in either

direction.

The first point that attracts attention is the very

large amount of water that milk contains, not far

87.0 per cent

3-7 n

3- 9

4- 7 „
0-7
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short of seven-eighths of its entire bulk, and it need
hardly be said that this water has practically no value,

but merely serves to carry, and, as it were, dilute the

other more valuable substances present. It is evident,

therefore, that the quantity of water contained in a

sample of milk gives a first rough indication of its

quality. Under varying conditions the proportion of

water may range from 83 to 90 per cent.

The most important and valuable of the other con-

stituents of milk is the fat or butter, and its quantity

is more liable to variation than that of any of the

other constituents. But, as every one knows, oil will

not combine with water ; how then, it may be asked,

is it that the fat in milk does not at once separate

from the water in which it is contained ? It is simply

because the fat is broken up into very small.drops or

globules, these being the globules which we have

already noticed as visible in enormous numbers in

milk when it is examined under ' the microscope.

This is a fact that is easily illustrated, as follows.

If a small bottle is half filled with water, and a little

oil is added to it so as to form a layer on its surface,

the oil will of course remain unmixed with the water

for any length of time. If the bottle is shaken, how-
ever, the layer of oil will become broken up into a

number of globules, and it will be a few seconds

before these unite to form again the even layer at the

surface of the water. The longer the shaking is con-

tinued, and the smaller the globules become in con-

sequence, the longer they require to rise to the surface.

So it is with the fat in milk ; it exists in the minute
globules that are formed by the breaking-up of the

cells of the milk-gland itself, and these are so small

that the time they require to rise to the surface is to

be measured by hours rather than minutes or seconds.

The largest of these globules are rarely more than
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one two-thousandth of an inch in diameter, while the

average is probably between one five-thousandth and
one ten-thousandth of an inch. But though they rise

only slowly, the globules do gradually come to the

surface, and there form the layer of cream that always

appears when milk is allowed to stand for any length

of time.

Another point of some importance in connection

with the butter fat is the proportion of the various

substances included under this head, as it is one that

has some influence upon the quality of the produce.

Though all classed together, there are .some eight or

nine distinct kinds of fat found in milk, and these

differ considerably in their properties. About half of

these are fluids, the remainder being solid. The
relative quantities of these two classes of fats vary

however with circumstances, such as the feeding of

the cow, the time of year, etc.

Next in importance to the fat in milk is the nitro-

genous matter it contains. This comprises two dis-

tinct substances, alike in the one point that they both

contain nitrogen, but very different in some of their

most marked characters. The most important of

these, which is present in comparatively large quantity,

and makes up some 85 to 90 per cent of the whole

nitrogenous matter, is casein, or, as we may consider

it, the true cheesy material of the milk. This casein

has the remarkable property of becoming curdled and

thick when it comes into contact with either the fer-

ment rennet or with any acid, and both these actions

are of the highest importance with regard to the

management of the dairy, for on the first of them
depends the whole process of cheese-making ; and the

second is important because of the liability of milk to

turn sour, when the acid formed curdles the casein

and gives the characteristic thick appearance which



6 MANUAL OF DAIRY WORK CHAP.

some milk always has. Though this casein is, as I

have ah'eady mentioned, the true cheesy part of the

milk, it must not be supposed that cheese does not

contain anything except casein. Alone it would make
a very hard, unsaleable cheese, and only a very small

amount of it would be obtained in proportion to the

milk that had been used. But although cheese con-

tains much besides casein, it is none the less true that

the casein is the essential constituent of cheese ; the

fat, which is the next most important material in it, is,

as it were, merely an accident, and is held imprisoned

by the casein during the processes of manufacture.

The rest of the nitrogenous matter, the i o to 15

per cent which is not casein, is albumen—a substance

like the white part of the contents of an egg. Now,
as every one knows, when an egg is boiled the white

sets firm and solid, that is, the albumen is coagulated

or curdled, and we should naturally expect the albumen

to curdle in the same way when milk is boiled. But,

curiously enough, it is found that where casein and

albumen are together, as they are in milk, the latter

is not curdled by boiling ; but if the casein is first

separated from the milk, as it is for instance in cheese-

making, then boiling the whey will make the albumen
coagulate. The "skin" formed on the top of boiled

milk is not albumen, but is part of the casein which

has been altered by being heated in the air ; it has

combined with the gas called oxygen, which forms a

most important part of the air, and has in this way
become altered in its properties. From all this it will

be seen that the albumen in milk is not of any direct

value to the farmer by supplying him with a raw

material that he can manufacture into marketable

goods, but it has a considerable value for feeding

purposes, and adds very greatly to the feeding value

of the whey and skim milk.
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The sugar of milk, or lactose, as it is often called,

is also of no direct use either for butter or cheese-

making. Like the cane sugar of everyday use, it is

easily dissolved in water—though not quite so easily

as cane sugar—and therefore, as it is not affected by

any of the processes of butter or cheese-making, it

passes away in the whey or skim milk as the case may
be, and adds considerably to its feeding value. From
another point of view, however, the sugar is still more

important, for it is the sugar that undergoes change

when milk becomes sour. The change of the sugar

into acid is directly due to the presence of a ferment,

which, as it were, lives on the sugar and forms acid.

But of this more must be said later.

The last of the substances that exist in milk is the

mineral matter or ash. As this last name implies, it

is literally that part of the milk which is left when it

is heated, so that it is first of all dried up owing to

the water being evaporated, and then the solid part

left is burnt, this burning destroying all the other con-

stituents—the fat, the nitrogenous matter, and the

sugar— and driving them off into the air. Merely as

regards the making of butter or cheese, the mineral

matter is again of no direct value, but it is absolutely

essential for the purpose for which milk is intended by

nature, i.e. to be the sole food of very young, rapidly-

growing animals. Any animal that is growing quickly

requires a large quantity of mineral matter in its food

for building up its frame, especially for the formation

of bone, so that obviously, fqr feeding purposes, the

ash is an important item in the composition of whole

or skimmed milk or whey. In this connection it is

perhaps worth noticing that those mineral substances

that a young animal chiefly requires, that is phosphates,

potash, and hme, are the very ones that exist in milk

in the largest quantity. In fact these three materials
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will generally make up nearly four-fifths of the total

amount of the mineral matter.

From what has just been said, it will naturally be

gathered that, as the young calf has to live entirely

on milk for some little time after it is born, when it

is reared under natural conditions, therefore every-

thing that it requires either for life or growth must

be contained in the milk. And so it is ; milk being

what may be called a perfect food, capable of support-

ing life for practically an indefinite time ; and not only

can it do this, but the various constituents are present

in it in such form and proportions as to be perfectly

adapted to the young animal's needs, so that the feed-

ing is carried on with as little waste as possible.



CHAPTER II

VARIATION IN THE QUALITY OF MILK

The composition of milk, however, as has been stated

already, is by no means a fixed and definite thing ; it

varies very widely from the average figures that I have
given. This variation may occur in any of the con-

stituents : the amount of water present commonly
ranging from 84 to 90 per cent; the nitrogenous

matter from 3.66 to 4.75 per cent; the fat from

2.25 to 7 per cent; the sugar from 4 to 5 per cent;

while the comparatively small amount of mineral

matter present makes its variation a matter of less

importance, though occurring to an extent relatively

as great as that of the sugar or nitrogenous matter.

If a moment's thought be given to these figures it

will be seen that they express an important fact, viz.

that the difference between good and bad milk is

chiefly a difference in the quantity of fat contained

in them ; for while the variation in all the other con-

stituents is comparatively slight—slight that is relatively

to the total quantity of each present—in the case of

the fat the variation is considerable, there being some-

times in a sample of good milk about three times as

high a percentage as in a sample of poor milk.

Some interesting figures bearing upon this point

are given by Dr. Vieth. From the results of a very
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large number of analyses of milk made during the

years 1881 to 1888 inclusive, he shows that while

the whole of the solid materials except the fat, that

is, the sugar, nitrogenous matter, and ash, gave

monthly averages which only varied from 8.8 to 9.3

per cent, in the same period the monthly averages

of the fat ranged from 3.4 to 4.4 per cent. Thus it

will be seen that while the non-fatty material showed

a difference between the highest and lowest quantity

equal to rather less than one-seventeenth of the total

amount present, the difference in the case of the fat

was between a quarter and one-third of the amount

of that substance present. This gives an effectual

answer to a question that has been put several times

to the writer as to whether it will not sometimes

happen that a sample of milk that contains a large

proportion of water may contain also a larger amount

of fat than another sample that has not such a large

quantity of water in its composition. Such cases are

distinctly the exception.

These differences in the constitution of milk are

dependent upon the conditions under which it is

produced, and so are to a certain extent controllable.

The following are the chief of the conditions referred to.

1. The individual character of the animal.

2. The breed of the animal.

3. Its age.

4. Its health.

5. The time that has elapsed since calving.

6. The food, and its suitability for its purpose and

for the animal.

7. The character of the season.

8. The time of year.

9. Whether the evening or the morning milk.

10. Whether drawn at the beginning or end of

milking.
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Some of these have much greater influence than

others, but all have to be taken into account in

estimating the probable quality of any particular

sample of milk.

As to the first of these headings, the individual

character of the animal, not very much need be said,

for every herd gives examples of animals that no

matter how they may be treated will always yield

poor thin milk, while others perhaps with less atten-

tion give far better results. Differences of this kind

must be expected, for we cannot hope all cows to

yield alike; but the fact that they are inevitable

should not reconcile us to the presence in our herds

of unprofitable cows, and if any be found to be giving

poor milk, it at once becomes a question whether the

quantity she gives is sufficient to make up for its low

quality. But on this point something must be said

later.

The breed of the animal also seems to have a

powerful influence on the quality of the milk. To
begin with, there are of course many breeds of cattle

that are well known to be of little value for dairy

purposes, while on the other hand there are a number

that are essentially milk-producing cattle, and com-

paratively unprofitable for the butcher. Further than

this, however, there is a great difference in the

quahty of the milk even in the case of those breeds

that are more or less adapted for the dairy, and

consequently the use to which it may be most profit-

ably put varies also. Some breeds are particularly

useful for producing butter, some for cheese-making.

For butter-making the most suitable milk is that

which contains a large amount of fat, that is the

butter ; but that is not the only thing required. The

fat is useless unless it can be separated from the rest

of the milk, and so made into butter. It has been
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already pointed out that the larger the fat globules

are, the more easily and quickly they will rise to the

surface of the milk, and it is also noticeable that they

are more perfectly separated from the skim milk

below, so that the cream layer will contain a larger

proportion of fat. The two chief requirements then

are that the milk shall contain a large percentage of

fat, and that this fat shall exist in large globules ; and
both are exhibited perhaps best in the case of the

Jersey and Guernsey breeds. There are some breeds

that give milk of a quality as suitable for butter-

making, but most of them are essentially beef-pro-

ducing sorts and do not usually yield enough to make
them profitable for the purpose ; and on the other

hand there are many that yield as large or a larger

quantity of milk but do not combine these two points

so perfectly. It is worth noticing in this connection

that some farmers, who consider that Jerseys and
Guernseys are not so well adapted for the ordinary

conditions of farming because when their milking

days are over they are not of much value for the

butcher, yet find it good practice to keep a few, say

one to every eight or ten Shorthorns, or whatever

other breed may make up the majority of the herd,

for if the whole of the milk be mixed together it is

found that a larger amount of butter is obtained, the

reason being that the comparatively large globules of

the Jersey milk in rising quickly help to bring to the

surface the smaller ones that might otherwise not be
able to reach the top at all.

The breeds that are particularly useful for butter-

making, however, are not well suited for cheese-

making, the points of greatest importance with regard

to the milk differing in the two cases. For cheese-

making the milk should contain a fair amount of fat

certainly, but it should be in such a form as not to
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separate easily from the rest of the milk, that is, the

globules should be small. For small even -sized

globules the milk of the Ayrshire is the most remark-

able, and that of the Shorthorn is also fairly good.

As to the age of the cow, it is only natural that it

should affect the composition of the milk. As I have

already mentioned, the formation of milk depends

upon the activity of the milk-glands, and like the

other glands of the body they act most freely when

the animal is in a vigorous state. Therefore as long

as the cow retains its full strength and vitality the

milk will be of the highest quality possible, taking

into consideration the other circumstances that govern

its composition; but when the cow grows old the

system will no longer be able to keep on continually

building up fresh cells in the glands, so gradually

fewer and fewer are formed, and the milk in con-

sequence becomes poorer. Of course under ordinary

circumstances a cow will be drafted out of the herd

before it reaches any great age, for it then has a

greater value for the butcher ; but where the animals

are kept on year after year for breeding purposes the

question of the composition of their milk may become

a serious one.

Just in the same way the quahty of the milk is

affected by the health of the cattle. Anything that

lessens the health and vigour of the animal is likely

to interfere with the activity of the milk-gland. But

the effects of ill health do not stop there, for it may

sometimes happen that the character of the milk may

be entirely changed, and its very composition altered.

In this way it will often come about that the milk

is in itself good for no useful purpose, and if it

is mixed with that from healthy animals the whole

may be spoiled.

> As time passes on, too, after a cow has calved the
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milk changes somewhat in quality, and this simply in

obedience to the food requirements of the young
animal for which milk is the natural food. When
a calf or any young animal is first born it is unable

to eat any large quantity of food, and that must be

of the most nutritious and easily digestible 'kind.

Besides this, for a short time after its birth it grows

very rapidly in comparison to its size, so that it needs

a great deal of food to allow it to build up the frame-

work of its body, the bones and the muscle. In a

state of nature the milk of its dam is of course the

only food a young calf has, and it consequently

follows that this milk must contain all the substances

needed for the rapid growth of the animal, especially

a large amount of nitrogenous matter to make the

muscle and other nitrogenous substances of the body,

and of mineral matter to help to form bone, and that

these must be in a rather concentrated form. As the

animal grows older, however, its digestion becomes
stronger, it is able to make good use of less con-

centrated food, and it obtains much of the material

it requires in other foods than its dam's milk.

Accordingly we find that Nature, who never wastes

her materials, has arranged that the milk should

become poorer in quality as the needs of the calf

change. The first milk yielded by the cow after

calving, the beastings, or colostrum, as it is variously

called, is very rich, containing something like 30
per cent of solid matter, comprising about 20 per

cent of nitrogenous matter, and rather over i per

cent of mineral matter. But the calf does not

require such rich feeding as this for very long, so

even in the course of a few days the milk becomes
poorer, till soon it is of the average composition that

has been described already. Still it cannot be said

to be constant in its quality, for as time goes on, the
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quantity of the cow's yield becomes less, but at the

same time the proportion of solid valuable material

in it increases. Another change also takes place in

the character of the milk, the fat globules become

smaller, so that in some cases though there may be a

larger quantity of fat in a given quantity of milk, yet

the yield of butter may be less from cows that have

been a long time in milk than from recently calved

animals, for, as has been pointed out already, the

smaller the globules are the more likely they are to

be wasted.

The character of the food supplied to the animal

has a most obvious influence upon the quality of the

milk, for like other secretions of the body, milk is

derived more or less directly from the food. Mani-

festiy then, other things being equal, a cow well

supplied with the food it requires for the formation

of milk will give a better yield, better usually both in

quality and quantity, than a cow that is poorly fed, or

fed with unsuitable food. But it will be remembered

that milk is directly formed by the breaking-up of the

cells of the milk -glands, so that it is not enough

merely to supply the raw material, so to speak, for the

manufacture; we must also provide something to

quicken the working of the machinery, that is, we

must give the cow such food as will increase the

activity of the glands, so that the formation and

destruction of the cells may take place the more

rapidly. This result is best obtained by using a good

deal of nitrogenous food, that is, food containing a

large proportion of flesh-formers, for it is found that

food rich in nitrogen increases the vitality of the

whole system, and so quickens the action of the

various organs of the body.

The food, however, must be suited not only to

the purpose for which it is used, but also to the
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individual requirements of the cow to which it is

given. Every dairyman Icnows how great a difference

there is in the effect of a change of food on different

cows. This is often due to the fact that while one
animal is able to digest its food easily, and to malce
good use of it, another may be only able to digest it

imperfectly, so that much of it is wasted. In such
a case a change of food will frequently quite alter the
character of the milk, so that the cow that previously
gave poor milk may on the fresh feeding produce a
return larger in quantity and better in quality than
that yielded by the cow previously giving the richer

milk. Examples of this are often to be met with in

the winter time when the cattle are being fed to a
great extent on dry food. It will then not infrequently
happen that some animals will be found to yield very
poor milk ; but if the feeding is changed, as, for

example, by the substitution of silage for part of the
hay, a gain of from 2 to 3 per cent in the pro-
portion of fat present may frequently be the result,

while those animals that were giving good milk before
will in most instances yield it at least as good as

previously. Besides this difference between indi-

viduals as to the kind of food they can use with the
best results, there is also a great difference in the
quantity that different cows can consume economic-
ally. Some animals seem able to return a large part
of the food they consume into the milking-pail,

and never become anything but poor in condition,

while on the other hand many animals, no matter
how they may be fed, will never give a return beyond
a certain standard either in quality or quantity—any
additional food they may receive merely serving to

increase their flesh and the quality of the manure.
These differences in the requirements of individual
cows as to the quality and quantity of their food are
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points of the highest importance in the economical

management of a dairy herd, and merit more atten-

tion than they often receive.

The character of the season affects the quahty

of the milk to a great extent by regulating the com-

position of the chief foods that the farmer has at

his disposal. Thus in a dry season the grass is scanty

and not of its usual succulent nature, while on the

other hand it may happen that in a very wet season

the grass will contain an abnormal amount of water,

so that bulk for bulk it is of less feeding value than in

an average year. This indirect influence of the season

is not the only one however, for the heat, cold,

drought, or moisture affects the yield of milk from

day to day, both as to quality and quantity, and as a

rough general summary of this eifect of season it may

be said that anything that makes the cows uncomfort-

able, or disturias them to any marked degree, will

influence the yield of milk either in quantity or quality,

or very likely in both these respects.

The influence of the time of year is also probably

an indirect one, the differences observable in average

milk at various times of the year being probably due

to differences in the foods available, and to the fact

that the greater number of cows in this country are

timed to calve in the spring, so that in dealing with

average figures the time that has elapsed since calving

must not be forgotten. In a paper already referred

to. Dr.. Vieth has shown that the variation in the

composition of milk is wonderfully regular, rising and

falling in about the same months of each year. In

the spring when the majority of cows are newly

calved, and there is plenty of fresh succulent grass

for them, the yield is large but the quality of the

milk is poor. As the season advances, however, the

amount of the produce becomes less, and the food

c
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the cows eat is better matured and of a less watery
description ; so the quality of the milk improves. In
the height of summer again the pastures frequently
are rather bare, and the heat of the weather and the
annoyance of the flies cause a falling off in both the
quantity and quality, while as the autumn comes on
the yield of milk usually diminishes, and, as has been
already explained, the quality improves. So it is

shown that milk is at its worst in about March or
April, gradually improving for a time, again falling in

July, to rise to its best usually in November, after which
it continually becomes poorer till the following spring.

There is also generally a difference between the
evening's milk and the morning's in the point of
quality. More commonly the evening's milk is richer

than the morning's ; but this is by no means invari-

able, even in a single herd. The comparative rich-

ness of the two seems to depend on the system of
management adopted and the times of feeding. If
the food given during the day is better in quality than
that given at night, as is usually the case, the even-
ing's milk will be the richer; but if, on the other
hand, the cows obtain their best food at night it will

be found that the morning's milk will be the better.

This latter case will most often occur in summer
when the cows are turned out at night, when owing
to the coolness and freedom from the attacks of flies

they are able to graze with more comfort than during
the day. This, however, will not necessarily be the
case, for if the pasture be burnt up by drought, or
the grass be scanty, the grazing will be unsatisfactory.

Whichever may be the richer, the diff"erence between
the evening's milk and the morning's will be greater
or less according as the food given during the day
differs more or less in quality from that used during
the night.
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The last point to be considered with regard to the

quaUty of milk is whether it has been drawn from the

cow at the beginning or end of milking, and it is one

that has a more practical bearing than is apparent at

first sight. When the milk has been formed and has

found its way into the milk-cisterns of the udder, a

separation of the lighter parts from the heavier takes

place in just the same way that it afterwards occurs

in the dairy, so that the richest part of the milk rises

to the upper part of the cavity of the udder, while

the poorer watery part remains at the bottom. It

necessarily happens, therefore, when the milk is

drawn off through the teats at the bottom of the

udder, that that which is first drawn off is of much
poorer composition than that which is drawn later,

the difference between the two extremes, the very

first milk drawn and the strippings, sometimes

amounting to 6 or 7 per cent of solid material, the

greater part of which it must be remembered is fat.

The usefulness of this fact is that it shows the im-

portance of thoroughly milking a cow, of taking all

the milk in her udder, for if this is not done the

richest part is wasted, besides which the milking

properties of the cow may be permanently injured.

The point must also be remembered in taking a

sample of milk for analysis or testing of any kind,

for otherwise the results can only be misleading, and

so worse than useless.



CHAPTER III

TESTS OF THE QUALITY OF MILK

When it is considered how very widely milk may
vary in its composition, and how many circumstances

tend to cause this variation, it is of obvious import-

ance to have some means of testing it, and of finding

out the amounts of the various valuable constituents

in it, so as to be in a position to give it a value for

the various purposes of the dairy, or at least to com-

pare the values of different samples of milk. A
series of carefully carried out tests would give most

valuable information as to which animals of the herd

were giving the best return for the food they con-

sumed ; whether they were well adapted to the purpose

for which they were kept—butter-making or cheese-

making, or whatever it might be ; whether the feeding

was suited to all the members of the herd, or whether

the quantity or quality of the food might be changed in

particular instances with advantage. It is, however,

by no means an easy thing to find a really satisfactory

test for milk, sufficiently simple and easy in its method

to be used without difficulty by any one not having a

special training. The most satisfactory way to test

milk is of course by chemical analysis, which shows

exactly what is present, and in what quantity, but

even this is unsatisfactory in one particular ; it gives
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US no information as to the size of the fat globules,

so that though we may know the amount of fat in

the milk we cannot tell how much of it is in such a

condition that we are likely to obtain it as butter,

and besides this, the analysis of milk is too long and

troublesome a process to be undertaken by a farmer

or dairymaid, and, moreover, requires some skill in

chemical manipulation.

What is wanted, then, is some easy and rapid

method of finding out the value of milk, either exactly

or at least sufficiently nearly to allow us to compare

one sample of milk with another, and we are at once

met with the difficulty that as a rule those tests that

are most simple, and therefore most suitable for put-

ting into the hands of a dairymaid, are not quite

reliable, and may in some cases give misleading re-

sults. However, though they are far from perfect,

they may be employed with advantage if their failings

are properly understood and too much is not ex-

pected of them.

The instrument that is perhaps most commonly

used for testing milk is the creamometer, and it also

has the advantage of being as simple and easily under-

stood as possible. It consists merely of a tube with

lines drawn on its sides, dividing it into parts,

each of which is one-hundredth of its whole contents.

To test milk by means of the creamometer the tube

is filled with milk, and after it has stood for a time

to allow the cream to rise to the surface, the amount

can be read off by means of the graduations on the

side of the tube, the readings giving the percentage

of cream that has risen. At first sight this seems to

be a very good way of testing milk, but there are

some drawbacks to its usefulness. First of all, cream

is no more constant or certain in its composition than

milk, so that a large bulk of cream shown by this test
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may not necessarily contain very much valuable
material, and it must be remembered that this test

only shows the bulk of the cream compared to that
of the milk. Another difficulty is the time allowed
for the cream to rise before the reading is taken.

For some time after the tube has been filled with
milk while the cream is rising the bulk continually

becomes greater, but after a while, when the cream
has almost or altogether finished rising, it begins
to shrink in bulk, partly owing to the separation
of the cream from the milk becoming more per-

fect, and partly to evaporation taking place from the
surface. The question consequently arises, when the
reading should be taken so as to obtain the most
accurate results. The time will vary with circum-
stances, but as a rule the reading should be taken
when the milk has stood as long in the tube as it is

usually allowed to stand in the milk-pans in the ordi-

nary process of cream -raising. But there is yet
another objection to this method of testing milk, for

it has been found that if milk is much shaken before
it is put into the tube, as for instance in a railway
journey, or in carriage by road, the layer of cream
which rises to the top is much thinner, and therefore
the percentage is lower than in the case of milk
which has not been so shaken. All these points so
far take away the usefulness of the creamometer that
it cannot be used to show the actual value of any
sample of milk

;
but, on the other hand, the instru-

ment can be used to give comparative results—that
is, to show whether one cow's milk is richer or poorer
than that of another, or any other purpose of the
same kind. For this purpose it is essential that the
different kinds of milk should be tested under exactly
the same conditions. They must have been treated
in the same way before they are put into the tubes

;
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for instance, none of them should have been shaken

more than the rest, and when the readings are taken,

the same time should have elapsed since they were

set in every case. If these obvious precautions are

not taken, the results will of course be irregular and

misleading ; but where the proper amount of care is

taken, very useful though only approximate results

may be obtained.

Quite as easy to use and almost as common is the

lactometer. This is an instrument for testing the

specific gravity, as it is called, of the milk—that is,

its weight or density compared with water. It con-

sists of a glass float weighted below so as to float

upright, and carrying a scale at the top. It is so

adjusted that when it is placed in milk or water it

floats with only a part of the scale standing out of the

liquid. If it be placed in milk the lactometer will

float higher than in water, because it is a heavier

liquid; and the denser and heavier a hquid is, the

greater support it gives to a floating body in it. The

height at which the instrument floats can be seen by

reading the scale. Now, if milk were a simple liquid

a test of this kind would probably give us very good

results, but unfortunately the substances which we

want to estimate are present in various forms, and are

distinct from one another in form and characteristics.

For instance the fat, which is the substance that we

specially want to obtain information about, is very

much lighter than the other solid constituents, and

the water, which is absolutely worthless to the farmer,

is also very much lighter than these non-fatty solids,

so that these two constituents, the water and the fat,

will affect the readings given by the lactometer in the

same direction. So altogether, as the results given

by this instrument are controlled by the quantities

of a number of different substances present, they
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cannot be taken as giving anything more than a
general idea of the value of the milk tested. Still, as
a rough test, easily and quickly carried out, and in-

volving little trouble, the lactometer may be used
with advantage, and in case of milk of very excep.
tional quality it will usually show unmistakably that
something is amiss. Milk of average quaUty, how-
ever, does not vary very much in its density, the usual
weight of a gallon of milk being between ten pounds
and a quarter and ten pounds and a third, while that
of a gallon of water is ten pounds. Skim milk is of
course a little heavier than this, for the cream, the
lightest part, has been taken away, so that bulk for

bulk it must weigh more.

The lactoscope is another instrument for testing
milk, though it is not so commonly employed as those
already mentioned. There are several forms of lacto-

scope, but they are all alike in principle, all being
designed to show to what extent light can pass
through the milk being tested. The white colour of
milk and its power of obstructing the passage of light

depend on the solid material it contains, so that to a
certain extent this instrument shows the amount of
these solids. But not only the amount of sohd
matter in milk affects the passing of light through it,

but the condition in which the solid material is, also
has a considerable influence upon the results obtained,
as for example the size of the fat globules. So here
again we have an instrument which can only be
trusted up to a certain point, but which cannot be
relied on to show the actual value of the milk tested.

The lactobutyrometer gives yet further indication
as to the quality of milk, but being rather more
troublesome to use than those already mentioned it

is not so commonly employed. A little of the milk
to be tested is placed in a tube, and an equal quantity
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of ether is added to it, and after a thorough shaking

a similar amount of alcohol is put in. By this treat-

ment the fat is separated from the rest of the inilk,

and rises to the top of the tube, on heating, to form

an oily layer, and in this way the amount of fat can

be read off by means of graduations similar to those

of the creamometer. Unfortunately in this case, as

in those that have preceded it, the results given by

the instrument are not absolutely trustworthy ; for it

» is found that in some instances this treatment fails to

separate the whole of the fat present, so that the

amount registered is too low.

In making any of these tests there is one point of

great importance which is often overlooked. It is

absolutely essential that a fair sample of the whole

bulk of the milk that is to be tested should be used

J

for that purpose. First of all, care must be taken

that the milk to be tested is thoroughly stirred, so as

to mix the upper and lower layers of it together. If

this is not done, and a sample is taken from the top

of the churn or pail, there will be more fat in the

1 part tested than in the lower part of the vessel, even

when it has only stood undisturbed for a very short

: time. The fact of course is, that on standing the

' cream at once begins to rise to the surface, so that

S: the surface layer is richer than those below it. Then
again, where the milk yielded by different cows in

the herd is to be tested so as to show the compara-

tive values of the different animals for butter-making,

or any other purpose, it is essential that a fair sample

of the milk of each cow shall be used. _
If the milk

be taken direct from the udder it is almost impossible

to obtain a sample that properly represents the whole

quantity yielded, for it will be remembered that the

first milk drawn from a cow is the poorest obtained at

that milking, while the last drawn is the richest in fat
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and other solid material. The whole amount yielded

at a single milking must therefore be mixed thoroughly
together, and then a sample taken for any tests that

may have been determined upon. It is also obvious

that for any comparative tests, such, for instance, as

those to show the relative value of different animals

or different kinds of milk, all the samples taken must
have been produced under the same general condi-

tion,s. For example, in the former case all the milk

taken to be tested must either be the morning's yield

or the evening's. It will not do to have some samples

of morning's milk to compare with some of evening's,

because these generally vary in quality.



CHAPTER IV

MANAGEMENT OF MILK

The production of milk of good quality is not, how-

ever, the only thing to be attended to in order to

make dairy-farming a success ; it is only the first

thing ; and from the time it is drawn from the cow

until the butter or cheese is sold off the farm there

are numberless opportunities for damaging the value

of the produce wholly or in part. At every turn there

are at least two ways open, the right and the wrong,

and nothing but care and attention to detail will give

really first-rate results.

The chief thing, then, that has to be borne in

mind is that milk is a substance that very easily under-

goes change, and that a comparatively slight change

may completely spoil it for any useful purpose, and

in any case will injure the quality of the produce.

If this were thoroughly realised, and the cause of

these changes in the milk more generally understood,

there would be far less inferior butter and cheese in

the market than there is at present. All the changes

that commonly take place in the composition of milk

are due to the action of some organism, which in its

Hfe, its growth, and its reproduction consumes, so to

speak, one or other of the constituents of the milk,

changing it into some other more or less different
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material.
^
The commonest and best known of these

organisms is the one which causes the milk to turn
sour.

^

It is so small as to be only visible under
the microscope, and it has the power of reproducing
Itself at a marvellously rapid rate, so that a relatively
large quantify of milk may become filled with the
bacilli, as they are called, in the course of a few
hours. All these little organisms are continually at
work destroying the sugar that the milk contains, and
producing from it an acid which the chemist calls
lactic acid, and it is this acid which gives the sour
taste to the milk. It will be remembered that it has
been stated already that the casein found in milk is

curdled when it comes in contact with an acid, and
so, just as would be expected, we find that as soon as
milk begins to turn sour it also begins to thicken.
Besides this bacillus causing the souring of milk there
are a number of other organisms that affect it in other
ways. Some destroy the casein, some the sugar,
though with different results from those already men-
tioned; but in every case, whatever substance may be
formed, it is always produced from the destruction of
something that the milk originally contained.

The question then arises—Where do these organ-
isms_ come from ; how do they get into the milk ?

for it would be no more unreasonable to expect
flowers, fruit, or vegetables to come up in the garden
of their own accord than to expect these microscopic
plants to appear and grow in a pan of milk unless
they had been in the first place put into it in some
way. There are two ways of accounting for their
presence in the milk : either that they are there when
it is drawn from the cow, or that they are somehow
introduced afterwards. In order to prove in which
of these two ways the introduction takes place, careful
experiments have been carried out in which the milk
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has been drawn from the cow's udder in such a

manner that the chance of contammation is reduced

to a minimum, and it has then been kept so as to

entirely prevent any organisms getting into it ; and

tliough the results of different experiments have

varied, yet the general result has been obtained that

milk is practically free from these organisms when it

is first drawn from the cow. This does not of course

hold good in the case of the milk yielded by diseased

animals, which may often contain organisms of various

kinds.

The chief source from which these organisms

are derived is the air. As any sunbeam falling into a

room will prove, the air is always filled with very small

particles of dust, and, as part of this, there exist

enormous numbers of spores or germs, each of

which, as soon as it gets into a place to suit it,

begins to produce an organism, just as the seed of

any of the ordinary farm plants begins to grow as

soon as it is sown in a proper seed-bed. In this

way it comes about that whenever milk is exposed to

the air it cannot fail to become infected with some
of the germs floating in the air.

But though, under ordinary circumstances, it is

not possible to prevent the bacilli from getting into

the milk, it is possible to take such precautions as

will reduce their numbers as far as possible, and

still more may be done to minimise the injury they

commit. It has been found that below a tempera-

ture of about 50° no development or multiplication

of the organisms that cause milk to turn sour takes

place, and in the case of others that affect milk in

different ways there is always some particular tem-

perature below which no harm is done. It must

be carefully remembered, however, that though their

activity ceases they are not killed by such a tempera-
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ture. Above 55° to about 100° the organisms
become more and more active as the heat becomes
greater, this being the reason why milk turns sour
more quickly in hot than in cold weather. If the
milk is heated to boiling-point however, or nearly so,

and kept at that temperature for some time, the
organisms are killed; and the same result is even
more certainly attained by heating the milk to a high
temperature several times, allowing it to cool in the

intervals, for by this the germs are destroyed as well

as the bacilli themselves.

All these facts give us valuable hints as to how
milk should be treated so as to prevent it from being
injured by these micro-organisms. In the first place
the cleanHness of all dairy utensils and of the dairy

itself must be attended to with the greatest possible

care. If the smallest particle of milk or milk-

product is left on the dairy floor, or in a milk-pail or

churn, it will serve as a breeding-ground for the

bacillus, so that there will be an enormous number
of organisms formed, ready and waiting to attack any
fresh milk that may be brought uear them. It is

therefore most important to keep everything scrupu-
lously clean, or the dairy, instead of being a place
where milk can be kept with least risk, will contain

the germs of the injurious organisms in the greatest

numbers. The way in which dairy utensils are

washed is often not what it should be, even where
considerable pains are taken about it. Cold water
should first be used to rinse out all remains of the
milk, and then a thorough scalding should be given
which will remove all grease and destroy any germs
that may have been left by the cold water. The
utensil, whatever it may be, should then be wiped
dry and exposed to the air. The preliminary
rinsing with cold water before scalding is not infre-
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quently omitted, but it is very important and saves

time in the end, for if liot water be used first it

iiardens any casein or curdy material that may
remain on the sides of the vessel so that it will

adhere firmly, and in this way more trouble may be

caused than if cold water had been employed first to

wash away all traces of the milk before the scalding

water was used.

Cleanliness in milking is also very important, for

if the milk is contaminated in the cowhouse no sub-

sequent care in the dairy will be able to produce

first-rate butter or cheese. Before milking begins it

should be ascertained that the udders of the cows

are quite clean, for unless this is the case some dirt

or hair is sure to fall from the udder into the milk-

pail in the process of milking, with the inevitable

result of injuring the milk. The difficulty can be

overcome, however, by sending a boy, just before

milking, to wash the udder of each cow in warm, not

hot, water. Further to secure cleanliness in milking

the milkers must be compelled to wash their hands

before they begin—a thing obvious enough, but one

often omitted. The practice of wetting the hands in

milking too, though very common, must be discoun-

tenanced if the milk is to produce the best quality of

goods. Till the milkers get used to it they find

it difficult to milk quickly with dry hands, but

when a man is once accustomed to do so it is quite

as quick as the more objectionable method. The
milkers must also have it firmly impressed upon

them that if by accident any dirt finds its way into

a bucket of milk, that milk must not be mixed

with the rest, or the whole may be rendered useless.

It is generally a difficult thing to get the milkers to

do this, for they feel that if a pailful of milk is

spoiled in this way some blame may be thrown on
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them ; so to hide their mishap they are tempted to

mix all the milk together. This is one of the many
instances in which " the master's eye does more
work than both his hands"; and where any consider-

able number of milkers are employed it is essential

that close supervision be exercised over them.

It is necessary, however, to guard against less

obvious sources of contamination than the above, if

we wish to make sure that the milk will reach the

dairy in sound condition. If it is left exposed to a

strong smell, even for a short time, it will become
tainted, and will have a marked flavour which will also

be found to quite as great an extent in the butter

that may be made from it. This property of becom-
ing tainted by any smell with which it may come
into contact is by no means peculiar to milk, for

even water has it to a certain degree • but generally

speaking, liquids containing fat are most easily and
quickly tainted. As soon as it is drawn, therefore,

the milk should be taken into the dairy as quickly as

possible out of the odour which is more or less per-

ceptible in all cowhouses. If any strong- smelling

food is being used for the cows too, particular care

must be taken that none of it is lying about in the

cowhouse at milking-time, or the milk is sure to be
affected. In this way when silage first came into use

as a food for dairy cattle, it was found that the milk
acquired its taste, and it was very generally assumed
that this was because the cattle ate the silage ; but

more careful investigation showed that it was only

by indirect means that the milk became tainted, as

for instance when the silage was allowed to stand in

considerable quantity in the cowhouse itself, so that

the whole building was filled with its smell. When
the milk has safely reached the dairy, similar pre-

cautions must be taken to prevent it taking up any
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foreign flavour, and in no case must the dairy be
used as a larder in which meat, fish, game, or in fact

anything except milk and its products may be kept.

This is, of course, a great difficulty in the way of
small farmers and cottagers, for they are seldom
provided with a proper dairy, so that there is always

a risk of the milk being spoiled. On the other

hand, where good dairies are supplied by the owner,

it is common to find them used for all sorts of pur-

poses, so that there is very scant encouragement to a

landlord to provide suitable dairies for his smaller

tenants.

One other cause affecting the flavour of milk and
its products must be referred to here, viz. the food
supplied to the cows. The flavour given to the milk
when the cows are fed on turnips is the commonest
and most troublesome example of this. The methods
of counteracting this turnip flavour, as far as the

dairy is concerned, consist usually of the addition of
saltpetre, or more rarely chloride of lime, to the milk
or cream, but something may also be done in the

management and manner of feeding the cattle to

lessen the evil. It has been found that if the turnips

are given to the cows just after milking, and none are

supplied for some little time before the next milking-

time, the milk will not have so strong a flavour as it

otherwise would have. As this involves no extra

trouble or expense it is well worth attending to, as

considerable improvement in the flavour and quality

of the butter made will result.

When the milk is first drawn fsom the cow it is of
course at just about the heat of the animal's blood,
and even by the time it reaches the dairy it will

probably be fully 90° in summer, or in winter
a httle less perhaps. If some means are not taken
to cool the milk it may, in summer at least, take a

D
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long t'ime before it reaches a much lower temperature,

and the longer it thus remains warm the more change
will be brought about by the action of the micro-

organisms in it. In other words, the longer it re-

mains warm the more likely the milk is to turn sour.

Accordingly something must be done either to kill

these organisms or to prevent their doing any harm.
The usual means of effecting this is to refrigerate the

milk, that is, to pass it over a utensil, the usual form
of which consists of two corrugated metal sheets

placed face to face, nearly but not quite touching
each other. The milk flows down the outside of
these sheets in a thin film, while cold water is made
to circulate inside between them. In this manner
the temperature of the milk is very rapidly lowered,

and the activity of the bacilli is stopped, and if then
the milk can be kept at a temperature of 45° to 50°

it may be kept sweet for two or three days. In
summer, however, it is very difiScult or often im-
possible to keep the milk as cool as this, for except
in special cases the dairy will become a good deal

warmer than this for at least part of the day. Still

the sudden cooling of the milk is a great advantage
gained, and the system of refrigeration is insisted

upon by milk-dealers, who insert a clause into their

contracts for the sale of milk to the effect that it

must be cooled down directly after milking to a
temperature not exceeding 58° or 60°. If this were
not done milk would invariably turn sour in the

course of a long journey in hot weather. Scalding
the milk is also sometimes adopted as a means of
preserving it in hot weather, and this acts by
destroying the organisms that may be present in it.

It is to be remembered, however, that though this

kills the organisms themselves it does not necessarily

have that effect upon their spores or germs, and
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certainly has no influence in preventing the introduc-

tion and development of other organisms after the

scalding has taken place. The milk should therefore

be refrigerated after it has been scalded, so as to cool

it as quickly as possible and to check the activity of

any organisms that may still be in it. Occasionally

borax and other preservative substances are added to

milk to prevent it from turning sour, but though they

have the effect of checking the action of the various

organisms that injure it, yet it has been found that they

may themselves alter the composition and flavour of

the milk, so that the remedy is as bad as the disease.

Whether anything is done to preserve the milk from

souring or not, there is one .thing that is necessary, viz.

the milk must be strained. In spite of the very greatest

care it is impossible to prevent a Httle dust, hair, or

other objectionable material from' getting into the

milk sometimes, but if it is at once strained out the

damage it can do is comparatively slight, and the

impurity, vi^hatever it may he, will at least be pre-

vented from getting into the cream and so into the

butter.



CHAPTER V

CREAM SEPARATION

When the milk has been brought into the dairy, if

butter^ is to be made, the cream has to be separated
from it in some way. Butter can be made from
whole milk, it is true, and in some districts this

method of butter-making is comparatively common,
but on the whole it is not a system to be recom-
mended. Generally speaking, the milk does not yield t

so large an amount of butter, and besides this the f
extra bulk of the liquid to be churned is a great draw-
back on most farms.

The usual method of cream separation followed
all over the country is the shallow-setting system, in i

which the milk as soon as it has been brought in and \

refrigerated is poured into pans or leads until it

stands at a depth of about four inches, and it is

allowed to remain in these until the cream has risen
to the surface. But though the most common
system, this is undoubtedly the worst, for as a' very
large amount of surface is exposed to the air the
amplest opportunity is given for germs to find their
way into the milk, afterwards to cause its souring and
decomposition. There is also a special chance of
the milk becoming tainted with any odour that may
reach it in the dairy, for of course the greater the
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surface exposed the more the milk will become

tainted in this way. It is, too, the slowest method of

obtaining the cream from the milk, though the

shallowness of the vessels in which it is set favours its

rising, and this, together with the greater chance there

is for any injurious organisms to find their way into

the milk, and the difficulty of keeping it cool in hot

weather except in the best-constructed dairies, makes

it almost impossible to take off the cream before the

milk has become more or less sour. The taste of

sour milk is due to the presence of an acid which

chemists call lactic acid, which is formed by a kind

of bacillus destroying some of the sugar that the inilk

contains. This lactic acid has many of the proper-

ties of other acids, one of which, it will be remem-

bered, is that it curdles the casein of milk. When the

milk turns sour, therefore, the casein at once begins

to curdle, and rising to the top mixes with the layer

of cream forming there. In this form it is extremely

difficult, if not impossible, to keep the casein out of

the butter, and it may be said at once that butter

containing any considerable proportion of casein will

never be of good quality or keep well. Obviously

then this difficulty, amounting almost to an impos-

sibility in hot weather, in obtaining the whole of the

cream before the milk has begun to turn sour, is a

serious drawback to the system. It may, however,

be to a certain extent overcome at the cost of a little

trouble by skimming the cream frequently, say every

twelve hours, and keeping the different lots of cream

separate, churning, inaking up, and marketing the

butter, each lot by itself. By this means, though the

butter made from the later- skimmed cream will be

none the better, it will not injure the first skimmings,

which thus may realise a high price. A good deal of

trouble is of course involved by this plan, so that
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other systems of cream separation that do not require

such extreme precautions are to be preferred. One
other drawback to the shallow-setting system is that

by it a considerable amount of the fat is left in the

skim milk, so that a smaller amount of butter is

obtained than by other better systems. On the

other hand, there is something to be said for it on
the score of simplicity, and of the cheapness of the

necessary utensils.

In many districts, especially in the north of

England, it is customary to leave the milk in the
shallow pans for thirty-six or forty-eight hours, until

the whole of the cream has risen to the surface, it

being commonly supposed that by doing so a larger

yield of butter is obtained. It has, however, been
proved by experiment that this is not the case, and
that a smaller amount of butter, and that of inferior

quality, is obtained where the cream has been left so

long on the milk that souring has commenced. It is

therefore evidently good policy to skim the milk
sufSciently soon, and even if necessary to sacrifice a
small quantity of butter rather than to spoil the

quality of the whole.

Differing somewhat from the above are the various

deep-setting systems of cream-raising. There are

several of these, which vary in the details of their

arrangements but are all on the same general

principle. As their name implies, the milk is set in

comparatively deep vessels, and special means are

taken to cool it rather suddenly after it has been put
into them—in "this case of course the preliminary

refrigeration being dispensed with. In fact, if the

milk has become in any way cooled before it is set, it

must be again heated so that this chilling of the milk
may take place as suddenly as possible. The effect

of thus quickly cooling the milk is to cause the cream
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to rise much more quickly than in the case of the

shallow-setting system. If the cooling does not take

place quickly enough the advantage will be inappreci-

able, and in fact there may be a positive loss of

cream, owing to the greater depth of the milk hinder-

ing the fat globules from rising freely to the surface.

The commonest of the methods of cream-raising

that depend on this sudden cooling of the milk is the

Jersey creamer, though strictly speaking it can hardly

be called a deep-setting system. This consists of a

metal-jacketed pan into which the milk is put while

still warm from the cow. If time enough has elapsed

since it was drawn to make it cold, it is again heated

to a temperature of about iio° by running hot water

into the jacketing or space between the inner and

outer walls of the pan.
.

Directly it is hot enough,

the hot water is run out, and cold water—the colder

the better—is run through the jacketing. In this

way the cooling of the milk is very sudden and very

complete, while by continuing to run the cold water

through the outer part of the pan the milk may be

kept sweet for a considerable time. The usefulness

of the utensil is increased by a convenient method

for emptying the pan by means of an opening at the

bottom, which is protected by a gauze so fine that

while it allows the skiiaimed milk to pass through, it

prevents the passage of the cream—a more convenient

and at. the same time a more thorough way of separat-

ing the cream from the milk than hand-skimming.

The Jersey creamer has many advantages compared

to the shallow-setting system. It is quicker in its

action, and gives a larger yield of butter, while owing

to the possibility of keeping the milk constantly cool,

there is Httle risk of it turning sour, or of the casein

being curdled and mixed with the cream before the

latter has been separated, so that there is a better
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chance of producing good butter from it in hot
weather than from cream obtained in the more com-
mon way. It must be remembered, however, that
on many farms it is not possible to obtain a supply
of water cold enough for use in the Jersey creamer,
so that it sometimes may happen that just at the time
when its advantages would be of the greatest benefit,
it may be more or less disabled by the impossibility
of getting a constant flow of cold water.

More efficient and convenient than the Jersey
creamer is the mechanical separator. Since the first

introduction of the system of mechanical separation
sonie twelve or fourteen years ago, it has made a very
rapid advance into general favour, and a number of
different kinds of separator have been brought out,
some making little mark, several obtaining a perma-
nent hold on the public. But all these different
kinds of separator, though they differ a good deal in
appearance, and to some extent in their construction,
are on precisely the same principle. They all depend
on the well-known fact, that when any substance is

whirled round very fast it has a continual tendency
to fly away from the centre, and the heavier it is the
more does it pull away from the centre. Every one
knows from their own experience that if a weight is

tied to the end of a piece of string and whirled rapidly
round it pulls very hard at the string, constantly trying
to fly off at a tangent, and if the string should chance
to snap it will be thrown away with a force depending
on the speed with which it was revolving. So in the
separator, the milk runs into a bowl or drum that is

revolving at the enormous speed of some 5000 to
7000 revolutions per minute, and it at once tends to
fly as far away from the centre as possible, and forms
a layer against the outer wall of the drum. Almost
at once the separation takes place, for, just as might
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be expected, the heaviest part of the milk has the

greatest tendency to fly away from the centre, so that

we find the skim milk nearest the wall of the drum,

and the cream forming a distinct layer nearer the

centre. When the separation has once taken place

in this way, it is a mere matter of detail how the two

products are conveyed out of the drum, and the

differences between the different separators are chiefly

either in the way in which this is done, or in the

arrangement of the gearing, etc., used to drive the

drum at the very high speed required.

The system of mechanical separation has many

advantages. First of all, the milk is got out of the

way at once without much opportunity for exposure

to any contaminating influence. There is in this way

a saving of time and trouble, while the cream obtained

is of a better quality, for no matter what the weather

may be it is taken from the milk before there has

been any chance for it to have gone sour. A still

greater advantage is, that more butter is produced

from the milk than under the shallow-setting system,

less fat being found in the skim milk. This very

point is often put forward as one of the greatest

disadvantages of the separator for use on a farm, for it

is said the skim milk is so poor as to be almost

worthless for feeding calves, pigs, etc. Such an

objection calls to mind the very old story of the

farmer who, on being congratulated on the good

harvest he had had, and the quality of his corn,

grumbled and refused to be comforted because he

said he should not have enough tail corn for his

chickens. It must of course be admitted that the

skim milk is poorer where the separator is used than

where the shallow-setting system is followed, so that

what has to be considered is whether the butter fat is

of most value in the form of marketable butter, or in
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the skim milk for use as a feeding-stuff Probably
the highest value that can be given to butter for the
latter purpose is about twopence a pound, while for

sale as butter it may average about a shilling a pound,
making a clear gain of tenpence a pound in extracting

the butter from the milk, and using some other bought
fat or oil for feeding purposes in its place. Against
this it is to be remembered that the fat in milk is the
natural food of young animals, and very young calves

certainly do better on it than on the majority of pur-

chased substitutes, so that in their case the gain is

not quite equal to that stated above. In favour of
separated milk for feeding purposes there is much to

be said, for it can always be used while perfectly

sweet, and in this state is far more healthy and suit-

able for very young animals than if it has become
even slightly sour.

Sometimes the use of the separator is objected to

on the grounds that the skim milk goes sour very
soon after the cream has been taken from it, A
moment's thought will show the reason why this may
happen unless special means are taken to prevent it.

Before the milk is run into the separator it has to be
heated to a temperature of from 90° to ioo°, and this

is particularly favourable to the life and development
of the bacteria that cause milk to turn sour, so that
if the skim milk is left just as it comes from the
separator, and allowed to cool slowly—and in hot
weather it wOl be very slowly indeed—the character
of the milk will change very rapidly, and it will

become appreciably sour. This rapid souring may
be to a great extent prevented by any of the means
already mentioned for checking the action of bacteria,

the most common being to run the milk over a re-

frigerator as soon as possible after it comes from the

separator. Preserving the skim milk in this way is
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often a matter of the greatest importance, for in many

districts, especially in tlie neighbourhood of large

towns, there is a ready sale for sweet skim milk at

prices that leave a good profit to the farmer ; and of

course this trade would be impossible if the milk

could not be kept sweet after the cream had been

separated from it. Where care is taken to keep the

separated milk sweet, the system has an obvious ad-

vantage over the shallow-setting system for any farm

where skim milk is sold for human consumption, for in

the older method, as has been noticed already, the

milk will frequently turn sour before the cream is

skimmed from it.

An account of comparative trials of the three

systems of cream separation will be found in the

Appendix.



CHAPTER VI

CREAM AND SKIMMED MILK

The question is often asked by those who are not
acquainted with dairy matters, "How much cream
ought you to get from a gallon of milk ? " as though
both milk and cream were of a certain fixed com-
position. It has already been explained, at least as
far as milk is concerned, that it may vary in com-
position and value to a considerable extent, and the
same thing holds good in the case of cream, which may
be thick or thin, rich or poor, yielding much or little

butter. Provided the whole of the butter fat has
been extracted from the milk, or as nearly the whole
as possible, it is not a matter of much consequence
to_ the butter-maker whether his cream be thick or
thin, though for convenience of churning it should
not be either very thick or very thin. But of late
years there has been a large and increasing trade
carried on in cream for selling fresh to the consumer

;

and to a farmer who disposes of his produce in this
way the thickness or otherwise of the cream is a very
important thing. Thick cream can be readily sold in
most towns at a fair, often a high price, but for thin
cream there is not such a demand, even at the lower
prices charged for it. The system adopted for separ-
ating the cream from the rest of the milk affects the
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thickness and richness of the cream, so that choice

should be made with some care by any one about to

go in for this branch of dairying.

The mechanical separator is perhaps most em-

ployed in producing cream for direct consumption,

and it is a very convenient means for the purpose.

Its chief advantage is, that the cream can be sent to

the consumer while still perfectly fresh, before it has

had time to become sour. In the hot weather of the

fruit season this is a most important point, for at that

time there is generally a good demand for cream in

all our large towns. Some kinds of separator too

have an arrangement for regulating the thickness of

the cream, so that the separation may be carried out

to suit the demand for the different qualities. On
the other hand, it should be noticed that frequently

separated cream is rather frothy, and is sometimes

objected to on that account. This frothiness depends

a good deal on the kind of separator employed.

The deep-setting systems of cream-raising produce

cream that, except in the one point of its thickness,

is fairly well suited for direct sale to the consumer.

It is, of course, quite free from any frothiness, and

where a good supply of cold water is obtainable

there is seldom any trouble from the milk turning

sour before the cream can be taken from it. But in

all the deep-setting systems the cream is rather thin

compared with that produced in other ways, and is

sometimes objected to on that ground.

The shallow-setting system, on the other hand,

produces good thick cream of even consistency, and

is therefore preferred by some. Owing, however, to

the difficulty of getting the cream away from the

milk before the latter has begun to turn sour, this

method cannot be relied on in hot weather, and,

moreover, there is often a great difficulty in disposing
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of the cream before it has become worthless, for of
course the cream obtained by this method will not
keep so long as that produced by either the
mechanical or the deep-setting systems.

The differences in the thickness of cream noticed
above correspond to actual differences in com-
position. In the case of separated cream the fat
may amount to as much as 50 per cent or even
more, while if separated thin it may not contain
more than 15 to 20 per cent Cream obtained by
the deep-setting plan will not often contain more
than 25 per cent of fat, while under the shallow-
settmg system the composition of the cream may vary
a good deal, the proportion of fat ranging from about
30 to 40 per cent. It must be borne in mind,
however, that though as a general rule thick cream
contains more fat than thin, there are exceptions to
this. For instance, if the cream that first rises to the
surface of the milk be taken by itself, it will be found
to be thin in quality, but at the same time it will
yield a large amount of fat in proportion to its bulk.
Similarly, as has been already mentioned, if milk is
much shaken, as for instance during transit by rail,
the amount of cream produced will not be large, and
it will be rather thin, but compared to its bulk it will
contain much more fat. This is a point that should
be noted by those who sell cream, as it shows
plainly the importance of avoiding all unnecessary
shaking of the milk, for, of course, to the cream-
seller the bulk of his cream is the chief thing, its

capability of producing a large proportion of butter
not affecting his returns. And just as the cream
may be thin and yet rich in fat, so it may be thick
and yet not contain more than an average amount
of it. If, for example, it has been obtained by the
shallow-setting system, and the milk has become at
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all sour in the process, a great deal of curd will be

mixed with the cream and will make it thick and

clotted in character ; but at the same time it will not

contain any more fat than a thinner kind of cream

taken from the milk in a perfectly sweet condition

—indeed it will generally contain less.

When the cream has been removed the skim milk

which is left will vary a good deal according to the

way in which the separation of the cream has been

effected and the care with which it has been carried

out. The value of the skim milk will, of course, be

least when the separation has been most perfect, as

under those circuinstances there is least fat left in it.

Accordingly the skim milk obtained by the shallow-

setting system has most feeding value, that from the

mechanical separator working under the best con-

ditions the least. For the same reason careless or

rough skimming will result in producing skim milk

containing a large proportion of fat ; and the remarks

previously made in connection with the separator

must be remembered in determining whether the

use of butter fat in skim milk, as a feeding-stuff, can

be considered economical.

As a feeding-stuff, skim milk is a useful though

by no means a perfect food. It may perhaps be

best described as a one-sided food, for it contains a

very large amount of those substances which contain

nitrogen compared to the quantity of fat and other

substances which contain none. This is due to the

fact that while from 80 to 98 per cent of the fat

originally present in the milk is taken from it in the

cream, very little casein or albumen is removed in

this way, unless the milk has turned sour before the

removal of the cream, in which case the curdled

casein will be mixed with the true cream. Where
skim milk constitutes a large part of the food given
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to an animal, this must be borne in mind if the
greatest economy is to be obtained, for it may often
be necessary to add something particularly rich in fat

so as to supply the amount required by the animal.
The following table shows the composition of

skim milk obtained by various methods :—

•

Setting
[Warr-ington].

Creamer
[Voelcker].

Mechanical
Separator
[Voelcker].

Water ....
Sugar, Casein, etc.

Mineral matter .

90.0
0.8

8.5

0.7

90.34
0.77
8.12

0.77

89-95
0. 17

} 9-88

100.0 100.00 100. 00

In the above table the percentage of fat only can
be fairly compared, for the amounts of other sub-
stances present will very much depend on the
composition of the milk used. The figures relating to
the Jersey creamer were obtained in a trial made at
the Nottingham Show of the Royal Agricultural
Society, and probably show a rather larger proportion
of fat and other solid material than the average. Those
in the third column were obtained at the Windsor
Show, and in later trials even more perfect separa-
tion has been effected, in one case leaving as little

as 0.068 per cent of fat'in the skim milk. The
difference in the feeding value of such poor skim
milk as this and that obtained in the ordinary way is

very great, the latter containing about twelve times
as much fat as the former.

In or near large towns, however, as has been
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mentioned incidentally, it will usually pay a farmer
better to sell his skim milk than to use it for feeding

purposes if he can obtain a regular sale for it. In
thickly -populated districts there is usually a good
demand for sweet skim milk, either as a substitute for

whole milk or for use in cooking, and in addition to the

private demand for it, a great deal is used by bakers

and confectioners, and it is therefore often worth
considering whether it is more profitable to sell the

skim milk off the farm, and buy something that

will take its place both as a feeding-stuff for stock and
as a manure to the soil, or to feed it in the ordinary

way. It will be understood, however, that the former
course is only possible under special circumstances,

such as proximity to a large town or, at least, to a
considerable population.

E



CHAPTER VII

BUTTER-MAKING

Of the cream produced in the country, by far the
|

greatest quantity is utilised for making butter. As
has been stated alread}', a good deal is sold direct to

the consumer, and a further amount is used for

making cream cheese, but the quantity used for these

two last purposes together is very small compared to

that employed for butter-making.

However this cream may have been obtained,

whether separated by the shallow-setting system, the

deep- setting system, or by the mechanical separator,

it will not give the best result unless it is first of all

ripened. This ripening consists of keeping the

cream for a time until a certain change has taken

place in its composition, so that when made into

butter a pecuhar flavour is apparent, the so-called

" nutty " flavour of butter. The taste preferred in

butter varies a good deal in different parts of the

country and in different people, but as a rule no

butter that has not got this flavour will rank as first-

rate. In some districts there is certainly a good
demand for butter made from unripened cream,

j

but generally this is considered rather insipid, and '

does not sell so well. The flavouring material is

really formed by the action of organisms in the
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cream, the germs of which are obtained from the air.

Among other clianges taking place there is, of course,

a formation of lactic acid, just as when milk turns

sour, but before tliis has gone very far the cream
must be made into butter or the quality will be

spoiled. In any case, therefore, it must be under-

stood that ripening cream does not mean keeping it

for a week or ten days, as is sometimes done, until

the whole mass has become sour and offensive, but

merely keeping it long enough for the proper nutty

flavour to be developed. If this is done it will

never become too sour to produce first-rate butter.

The determination of the exact point at which
ripening should be stopped is a matter requiring a

good deal of experience, there being no test that will

show exactly the ripeness of the cream. Litmus-

paper may, of course, be employed to show if the

cream is acid, and in a rough way whether it be
very sour or only slightly so ; but it is only a partial

indication, and cannot be relied on to show certainly

if the cream is ready for churning. With experience,

however, it becomes possible to recognise by the

taste and smell—indeed by the smell only—the time

when ripening has gone far enough.

A further point in connection with the ripening of

cream is that ripened cream not only produces butter

of a better flavour, but yields more of it. This has

been attributed to the mere keeping of the cream
apart from the production of acid in it, but experi-

ments seem to point to the opposite conclusion ; for it

has been found when a small quantity of lactic acid,

I.e. the acid naturally formed by the action of the

microbes when milk turns sour, has been added to

some perfectly sweet unripened cream, that a larger

quantity of butter is obtained than from a similar quan-

tity of sweet cream that has had no acid added to it.
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While speaking of the subject of ripening cream

before churning, it is worth while to lay emphasis on

the need of adapting one's system of butter-making

to the market in which the butter is to be sold. If

in any given district there is a better demand for

butter made from sweet cream than for that made
after ripening it, it may happen that it will be more
profitable to make the butter in this way, and to

sacrifice something in quantity so as to obtain that

special quality that is required. But it does not neces-

sarily follow from this that the dairy-farmer should

try to produce the kind of butter which is most com-

monly used in his district, for often his object must

be the reverse of this; but he' should try to produce

the particular kind of butter which is preferred by

those who are willing to pay the highest price for

whatever suits them. For instance, in some parts of

the country the common taste is in favour of rather

strong-flavoured butter—indeed, for butter having a

distinct " twang " in it ; but even in these places pure-

fl!avoured butter will command a higher price than the

stronger sorts, because generally speaking it is in

demand by those who are in a position to pay well

for it.

When the cream is kept in the ordinary way, each

day's cream is added until sufficient has accumulated

for a churning, or until the ripening process has gone

far enough. Great care must be taken under such

management to mix the cream thoroughly, for if this

is not done the butter produced cannot be of good
quality. It is therefore the custom to keep a piece

of wood or a long Scotch hand in the cream-vessel, so

that the dairy-woman may be able to stir it whenever

she passes through the dairy. Mixing fresh cream

with the mass just before using it for churning is also

to be avoided, and the last one or two lots of cream
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obtained before one churning day should be kept

over till the next. If, however, it is necessary from

any cause to mix fresh cream with the old, it should

be done some hours at least before churning takes

place.

If butter-making is to be successful, the greatest

care must be taken not only in every detail of the

process, but in the choice and preparation of the

utensils employed. The utensils required are a churn,

butter -worker, thermometer, squeegee, temperature

can, strainer, butter-scoop, and a pair of Scotch

hands, in addition to a convenient number of buckets,

etc. Some of these things can be dispensed with,

but they are all most convenient and useful, while

several of them which are seldom employed must be

considered essential for the production of the finest

butter.

Of churns there is an almost infinite variety of

shapes and makes, such as the barrel, the box, the

eccentric, the triangular, the cradle, and so on ; but

they may be conveniently divided into two main

groups—those which have some sort of dashers or

beaters, and those which have not. The kind which

is most commonly used is the common barrel churn,

which turns on spindle-points fixed to its ends, and

has an opening at the side and several fixed dashers

inside it. It is convenient in working fairly well with

either comparatively large or small quantities of cream,

and in being easy to turn even when of large size

;

but, on the other hand, the smallness of the opening,

and the consequent dilBculty of properly inspecting

the corners of the churn, together with the presence

of fixed dashers, makes it difficult to keep the churn

clean. Besides this, it has the drawback common to

all churns fitted with dashers, that there is a likelihood

of breaking up the largest and best fat globules of the
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cream in churning, and so losing some butter unneces-

sarily in the buttermilk. Better in many respects

than the common barrel churn is the end-over-end

barrel churn, which, as its name implies, consists of

a barrel turning end over end. If of large size this is

rather a heavy churn to turn, and it will not work
well if used for more than a small amount of cream
compared to the size of the churn. Against this,

however, it should be noted that as the whole of one
end of the barrel takes off, and there are no dashers

or other internal fittings, this pattern is perhaps the

most convenient to use and the easiest to keep clean.

Another chum having no dashers is the triangular,

but owing to the smallness of the opening and the

shape of the churn it is not so convenient in use as

the end-over-end barrel churn.

Of butter-workers there are three chief kinds, the

circular, the oblong, and the arched. The circular

butter-worker, which was the first to come into pro-

minence, consists of a circular table, sloping from the

centre to the edge, and so arranged that it can be
made to revolve by turning a handle at the side.

Also turning by means of the same handle is a fluted

wooden roller, fixed across one side of the table from
its centre to its edge so as almost to touch its surface.

By this arrangement any butter placed upon the table

must pass under the roller when the handle is turned.

The gearing by which the table and roller are made
to revolve is so designed that their surfaces opposite

one another move at exactly the same speed, so that

when butter is passed between them it is merely
pressed, but is not crushed or rubbed as would be
the case if the roller moved faster than the table, or

vice versa. The importance of this is very great, for

the butter will tend to become greasy and will lose its

proper texture if it is not rightly treated in the work-
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ing. This, then, is one great advantage of the circular

butter-worker, that no matter how it is used the roller

always revolves at the proper speed compared to the

speed of the table. It is also convenient to use, and

can deal with large quantities at a time. On the

other hand, it is rather expensive and takes up a good

deal of space in the dairy. The oblong butter-worker

consists of a small table sloping down to one corner,

having a fluted roller fixed in a movable frame, so

arranged that it can be moved from end to end of the

table with one hand while the roller is turned by

means of a handle with the other. This is cheaper

and more suitable for small quantities of butter, but

unless carefully used there is a risk of spoiling the

texture of the butter by not properly regulating the

speed of turning the roller compared to its forward

movement. The arched butter-worker is rather like

the oblong, but is in the form of an arch sloping to

both ends. This is better for causing any water

pressed out of the butter to run freely from it. This

worker is also fitted with a special kind of roller,

which, instead of being fluted, is Hke a screw in shape,

and this is found to work the butter more quickly

and effectually.

The other utensils mentioned as necessary do not

require much notice. The most convenient kind of

thermometer for dairy use is of glass, so made that it

will float, for it is easily cleaned and avoids any diffi-

culty that might arise from dropping a non-floating

thermometer into a can of milk or cream. Being

entirely of glass it is easily broken, and this partly

counterbalances the advantages it otherwise has. To

avoid one common cause of breakage a thermometer

graduated up to 212° at least should be chosen, so

that if accidentally put into water that is almost or

quite boiling it will not necessarily break. If only
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made to show temperatures below boiling-point, a
thermometer will infallibly burst if put into boiling
water, unless fitted with a bulb at the top of the tube
a thing which is sometimes troublesome. The tem-
perature can must also be mentioned, as it is not very
often met v/ith in farm-houses, though a great con-
venience. It consists of a deep, narrow, tin vessel,
about 15 to 18 inches deep, and 3 or 4 inches wide,
fitted with a handle and a cover. It is used for
warming or cooling milk or cream, being filled with
hot or cold water or ice, and used to stir it, in this
way gradually and evenly changing its temperature.

Having then got the necessary utensils for butter-
making, and a supply of well-ripened cream, the first

thing to do is to prepare the utensils for use. The
churn and butter-worker and all wooden utensils must
be scalded and afterwards soaked in cold water, the
butter- worker being filled with it, and the Scotch
hands, etc., put into a bucket until they are required
for use. In the case of new utensils soda and hot
water must be used unsparingly until all taste and
smell has been removed from the new wood.

The cream must also be prepared, for its heat
when churning begins is very important. Theoretic-
ally the room in which butter-making is carried on
should be at about the same temperature all the year
round, but practically this is seldom the case, that
the heat of the cream for churning must vary accord-
ingly- If^ the dairy were always at a temperature of
58° to 60° the cream might always be churned at 57°
to 58° whatever the time of year might be. But
generally the dairy is much colder than this in winter,
and as churning goes on the cream is liable to grow
colder, so to guard against this it is put into the
churn at 59° to 60°. Similarly in summer there is

always a risk of the dairy being too hot, and therefore
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in hot weather the churning must begin at 53° or 54°.

The temperature of the churn must also be attended

to, for if warm cream be put into a cold churn or

cool cream into a warm churn its temperature will be

affected. To be on the safe side the churn should

therefore be one or two degrees cooler than the cream

to be put into it in warm weather, while in cold

weather it should be a degree or two warmer. The

influence of temperature is considerable, and its regu-

lation one of the chief points in butter-making, for

if the cream be too hot the butter will come quickly,

but will be soft and greasy in texture ; but if, on the

other hand, the cream be too cold, the churning will

take a very long time, and the butter produced will

be hard and tough.

The texture of the cream as well as its temperature

requires attention. In putting it into the churn it

must be strained through muslin to prevent any lumps

finding their way into the churn. If the cream is very

thick, much of it will not readily pass through the

muslin, and it must then be stirred on the muslin

with a Scotch hand until it is gradually worked

through into the churn. If this is not done, and

the lumps are allowed to get into the churn without

being previously broken up, the butter will be streaky

and uneven in colour. Any cream sticking to the

sides of the vessel in which it was kept should then

be washed into the churn with a little water, and the

last drops got out by the use of a small squeegee, that

is, an indiarubber flap fixed on a short handle. If the

cream be very thick and rich it is best to mix a little

water with it, for rather thin cream is the best for

churning, because being more fluid it " beats " more

readily in the churn.

The cream in the churn, and both at the right

temperature, churning may begin. The lid having
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been fastened down, the churn must be turned rather

slowly at first, stopping every few turns to ventilate it

and allow the gases to escape that are given off by the

cream when it is shaken. This is often done by taking

out the vent peg, but in most modern churns there is

a special spring ventilator, which can be opened by
pressing from the outside. This is convenient in use,

but in the hands of a careless dairymaid is a likely

source of trouble, for without special care in cleaning

it whenever the churn is used the spring ventilator

soon becomes foul. The rate of turning the churn
may be about forty revolutions a minute at first,

gradually increasing as the process goes on to about
fifty, but the exact speed must vary according to the

size and shape of the churn.

If temperature and speed of churning have been
managed properly, the butter ought to begin to

separate into grains in about thirty-five to forty-five

minutes, and directly it breaks or clears churning

should be stopped and some cold water added, in

quantity about a quarter of the amount of cream
originally put into the churn. The exact point at

which this should be done can be ascertained by
carefully watching the window or slip of glass now
fitted into almost all churns, through which the grains

of butter can be seen. When the water has been
added churning goes on again, though more cautiously

than before, the object being to beat the minute grains'

of butter together till they form granules large enough
to allow of their being handled without fear of loss.

Directly this has taken place, and the butter granules

are about the size of red clover seed, or very shghtly

smaller, churning must be finally stopped. The grains

should then be well formed, of an even size, and
distinct, having no more tendency to mass together

than well-boiled rice.
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It will sometimes happen through mismanagement

or carelessness that the temperature of the cream may

have been too low when churning began. In such a

case the butter will not come, to use a common

expression, and every dairymaid knows that this is

more likely to happen in winter than in summer.

She also will tell you that if the butter will not come

the readiest remedy is to put some hot water into the

chum. But while adding hot water to the cream,

often straight from the kettle, has the desired effect

of heating it, and so making the butter come quickly,

it has at the same time the most undesirable effect of

spoiling its quality, because the hot water melts any

solid fat that may be present in that part of the cream

with which it first comes in contact, making the butter

more greasy in texture than it should be. Many

churns now have a metal casing let into one end, so

arranged that if necessary it can be filled with hot

water, and thus warm the cream gently and gradually.

This way of raising the temperature of the cream is

far better than that of adding hot water to the cream

itself.

Another difficulty sometimes experienced is that

the cream will not beat in the churn, and on taking

off the cover it is found to be thick and frothy, cling-

ing about the sides of the churn. This will often

result from churning too fast, and the use of very thick

cream, or of a very large churn for a small quantity

of cream, will have somewhat the same effect. The

best remedy is to add some water to the cream, of

the temperature at which churning is being carried

on, so as to make it fluid enough to beat in the

churn.

After the butter has been obtained in the proper

grains, the next process is to wash it. At one time

it was the universal custom to go on churning until
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the butter had "gathered" into a lump, after which,
with httle or no washing, it was kneaded with the hands
to work out the buttermilk. Churning on in this
way until the butter is in a lump necessarily imprisons
a great deal of buttermilk in the butter, and where
buttermilk is imprisoned, there casein will be left
in the butter. Then no washing will wash out the
casein

j only the outside of the lump is washed, and
much of the casein is untouched, and, moreover, it

cannot be worked out. Working only divides it and
mixes it more and more with the butter. Now, in
the more modern system of making butter, the whole
process is designed with the special object of keeping
out or getting rid of the casein, that is, it will be
remembered, the cheesy part of the milk. The first
great step is to stop churning soon enough, so as to
leave the butter in the fine grains already described,
and m such a condition that it can be washed very
thoroughly, and beyond this it must be the object of
the butter-maker to keep the butter in this granular
form until the washing is completed. Before washing
begins, the buttermilk is run off, the strainer being
used to prevent waste of butter, and then some cold
water, enough to float the butter freely, is put into the
churn. Especially in hot weather, the time between
drawing off the buttermilk and adding the water
should be short, or if the dairy be hot there will be
some risk of the grains beginning to stick to one
another. The water added to the churn, the butter
IS washed either by merely swinging it to and fro, or
by putting on the lid again and turning it as in
churning for a few revolutions. In the first case
there is less risk of beating the grains together in
the process of washing, but in the second the wash-
ing IS completed more quickly, and the water does
not need to be changed so often. In either method,
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however, the water must be run off, always through a

strainer, and fresh put in several times, until the water

running off is almost clear. This will usually need

about three changes of water.

But though the system of washing butter is un-

doubtedly the correct one, whether it be considered

from the purely practical or the purely scientific point

of view, it has many opponents. The washing is of

course a little trouble, and an idea is prevalent in

some districts that washed butter will not keep as

well as butter that has not been washed. As has

been pointed out already, this is not actually the

case, the process of washing removing those sub-

stances that will first putrefy; so the butter keeps

not worse but better for having been washed.

Another objection that is often made to the process

is that it washes the flavour away, and this is certainly

the case if the butter is overwashed, but at the same

time it should not be forgotten that in those districts

where most objection is taken to the system on this

account, the common taste is for butter of strong

flavour—in fact, the preference is for butter that has

begun to turn rancid. Where the taste for this

incipient rancid flavour exists, washing need hardly

take place ;
but, on the other hand, in making butter

to command the highest price in the best markets it

is absolutely essential.

When the butter has been properly washed it must

be salted, for salting can be done far more evenly and

perfectly while the butter is still in very small grains

than could possibly be the case were it first worked

into a lump. The method of salting employed by all

the best butter-makers in the country is that of apply-

ing the salt in the form of brine, rather than in a

powdered state. Accordingly, as soon as the water

last used for washing the butter has been taken out
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of the churn, brine is added, enough in quantity to
fairly float the butter. The strength of the brine and
the length of time the butter must remain in it will

depend on the amount of salt required to suit the
palates of the consumers. The strength of brine
commonly used is from i lb. of salt per -gallon of
water up to 3 lbs. per gallon, and it may be left

on the butter for only five minutes or so, or it may
remain for half an hour. By the use of brine each
separate grain of butter takes up a certain amount of
salt, and takes it up in such a form that it cannot do
any harm to the texture of the butter. On the other
hand, salting with dry salt is less trouble, and takes
rather less time, so that it is still largely followed
amongst the rank and file of butter- makers. A
further reason why the use of dry salt is followed in
some districts in preference to salting with brine is

that occasionally the local taste requires such highly-
salted butter that it is difficult if not impossible to
produce it under the brine system. Where the salt

is to be applied in the dry condition, the best method
is to sprinkle part of it in a very finely-powdered state

upon the butter while it is still in the churn, and
then, after removing it to the butter-worker, the rest

of the salt is added, and the whole thoroughly mixed
with and worked into the butter. The amount of
salt used in this dry process is usually less than half
an ounce per pound of butter, but in exceptional
instances far larger quantities are used, the writer
having in one case known as much as 3 oz. -per
pound being employed. Where, however, such a
large quantity as this is added, the butter is not
readily saleable at a good price, for it can have little

or no flavour distinguishable except that of the salt.

1 f this system be adopted at all—and it is not to be
recommended for general use compared to that of
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brining—the greatest care must be taken to obtain

tiie most suitable salt for the purpose. If it is not

finely enough powdered, any small grains of salt in

the butter will eventually produce small hollows filled

with water, and wherever these occur the butter is

likely to be of uneven colour and inferior quality. It

must also be remembered that even if the salt be

thoroughly good and suitable for the purpose, unless

it be perfectly and evenly mixed with the butter, the

colour of the latter will be spoiled, and will not show

the evenness and uniformity that is required.

In removing the butter from the churn, and

indeed throughout the whole process, it must never be

touched with the hands. It should be collected as

far as possible by means of a wooden scoop and the

hair sieve, and lifted on to the butter-worker. The

small grains clinging about the sides and corners of

the churn must then be carefully rinsed out with a

Httle water on to the strainer through the vent, thus

avoiding all loss and waste of butter. The working

of the butter which then takes place consists merely

of pressing the butter gradually together until, instead

of being in the form of a number of small grains, it

consists of a single mass of close and even texture

throughout. At the same time that the butter is

being pressed together in this way any moisture

which it still contains will be got rid of. Any small

pieces of butter detached from the chief mass during

the process must be collected and worked in with

the whole bulk, and continual care is needed to keep

the butter-worker, both the table and roller, as dry as

possible by frequently wiping them with a clean dry

cloth. Working goes on in this way until when a

small piece of the butter is firmly pressed between

the Scotch hands, the surface shows no hollows or

drops of water, and yet at the same time it is possible
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to make it break " short " with a distinct granular

fracture. If the butter is not worked sufficiently it

will be more or less full of hollows and drops of

water, while if it is overworked it becomes greasy and
the flavour and keeping properties may be spoiled as

well as the texture. The manner of using the

butter-worker may also injure the butter, as has been
noticed already, for if the latter be rubbed or smeared
in the process the texture will of course suffer.

Nothing further then remains to be done except to

weigh the butter into lumps of the size customary in

the district, whether pounds or half-pounds, twenty-

four ounces or stones, and to make these lumps into

a marketable shape. This is done with the Scotch
hands, and consists chiefly in pressing the butter into

the required shape without any unnecessary noise or

violence. Better, neater work can be done in this

way than in the noisy manner so often seen. What-
ever shape be adopted it should always be the same
all through the season so that purchasers may
recognise it easily, and this will be more readily done
if a distinctive print or mark is employed for marking
the butter. If the market is at a distance, so that

the butter has to be packed to send it there, it is

worth remembering that oblong rolls pack more
closely together than round pats, and are not so

likely to be injured in transit. It need perhaps

hardly be insisted upon again here that the form and
pattern of the butter must be suited to the require-

ments of the market in which it has to be sold.

Finally it must be repeated, for too much emphasis
cannot be laid upon the point, that from first to last the

butter must never be touched with the hands. Even
in the case of those who have cool, dry hands there

is always a certain amount of moisture given off from
the skin as perspiration, sensible or insensible, and
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this of course will tend to spoil the flavour and
quality of the butter. The heat of the hand too
will always make the butter more or less greasy in
texture, and though most dairy-women will insist that
they have such cool dry hands as to have no effect
on it, there is probably no one who can really handle
butter without injury. Further, as soon as the knack
of using Scotch hands is acquired—and it can be
acquired with little practice—their use is far quicker
and more convenient than the older method.



CHAPTER VIII

PRINCIPLES OF CHEESE-MAKING

When we come to the subject of cheese-making we
have to face a far more complicated and difficult

process than butter-making. In obtaining butter from
milk we are, as it were, merely separating the small

fat globules from it to form a perfectly definite sub-

stance, consisting as far as we can make it of the fat of

the milk and of that only. But cheese is not a simple

substance of this kind, for, as we find in the markets
and on the table, it is made up of not only the crude

cheesy material, the casein of the milk, but also of

about an equal amount of the fat or butter ; and when
we consider that the casein is diffused through or

dissolved in the water which the milk contains, while

the fat is merely mixed with it and is constantly

trying to separate itself from it, we can readily under-
stand the difficulty of obtaining these two together in

a marketable form. But this is not all, for the

character of the cheese produced is affected by a

great many apparently small things.- The amount of

rennet used, the heat of the milk, its acidity, that is,

the quantity of acid it contains, the heat of the dairy,

—

all these influence the result as much as, if not more
than, the actual manipulation carried out in the

manufacture. Broadly speaking, however, the general
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principle on which all cheeses are made is that the

casein is curdled by the use of rennet, and in so

curdling it imprisons the fat globules floating in the

milk. The so-called curd which is thus produced

consists chiefly of these two substances and a con-

siderable amount of water. The remaining liquid, the

whey, is composed principally of water, with almost all

the sugar and most of the albumen that the milk origin-

ally contained. Sooner or later, varying under the

different systems, the curd is gradually divided into

small pieces so as to allow the whey to drain from it,

but so as to retain as far as possible all the fat it

contains, after which the remainder of the process

consists of drying and consolidating the curd. It

may, however, be well to consider first of all the

various circumstances influencing the manufacture of

cheese, and their effects, before shortly touching upon
the chief systems carried out in this country.

First then as to the influence of rennet. It has

been already explained that when rennet is added to

milk in small quantity it sooner or later acts upon the

casein, making it into what is at first an almost

gelatinous substance, commonly known as curd. At
one time it was suggested that rennet was an organised

ferment, that is, that its action was due to the life,

growth, and activity of an organism, very much in the

same way that yeast acts. This, however, has been

proved a fallacy, and the extent of its action is merely

dependent on the amount of rennet used. Taking

an extract of rennet of any given strength, and

adding it to a certain quantity of milk of definite

quality, the rapidity with which it will curdle the milk

will vary exactly according to the quantity of rennet

used. If the amount of milk vary and it is required

to curdle it in the same time, the quantity of rennet

must of course vary in proportion. It must also
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depend upon the richness of the milk, for naturally

the larger the amount of material in the milk to be
acted upon the larger will be the quantity of rennet

required to do the work.

The influence of acidity is perhaps of as much
importance as that of rennet, for unless the acidity of
the milk and curd be properly regulated all through
the process the cheese produced must be of inferior

quality, and it is the management with regard to

acidity that requires the greatest experience and skill

on the part of the cheese-maker. To some extent

the acid formed naturally in the milk will have the

same effect in curdling the casein which the milk
contains as rennet, but even though it curdles it the

curd formed will not make a good cheese. On
keeping curd produced by the action of acid it is

found to shrink very much in bulk and to become
hard and brittle, but no matter how long it may be
kept it will never develop the proper flavour of good,

well-ripened cheese. The same effect is produced
if rennet is added to milk which has become too
sour, that is, the curd shrinks very quickly and
eventually forms a hard, dry, cracked cheese. If, on
the other hand, the milk does not contain any acid

when the rennet is added to it, or if, as is sometimes
the case, it is distinctly alkaline, the curd formed,
instead of being a single gelatinous mass filling the
cheese-tub, will be flocculent in character and will

have little tendency to shrink, though it will gradually

sink in the whey. It will be impossible from such a

curd to separate the whey perfectly enough, so that

the cheese produced will always have a moist almost
pasty consistency, and instead of ripening and
developing the required flavour, it will begin to

putrefy. It will thus be seen that though either

rennet or acid can curdle the casein, singly neither
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can produce first-rate cheese. It will be remembered
that under ordinary circumstances milk becomes sour

owing to the action of bacilli which find their way
into it from the air, and that the rapidity of the

formation of acid is greatly influenced by the

temperature. This then provides us with the

required means of regulating the acidity of the milk.

Should the milk be required to be distinctly acid,

it may be made so by allowing it to stand for a

time in a warm condition ; and in several of the

ordinary systems this is done by keeping the even-

ing's milk at a temperature of from 60° to 70°

all through the night. Others again obtain the same
result by adding some sour whey to the milk just

before putting in the rennet, and in this way in-

fect it with the organisms necessary for the action

desired. It may, however, often be necessary to try

to prevent the development of acid in the milk, and
where this is the case it must be kept as cool as

possible—many cheese-makers standing the evening's

milk in small shallow pans in a cool place, so as to

lower its temperature and keep it as low as may be
until the following morning.

The state of the milk with regard to acidity is of

the greatest importance just when the rennet is added,

and should it then be too acid, little can afterwards

be done to counteract the mistake. On the other

hand, should the amount of acid be slightly too little,

it may be counteracted to some extent in the

subsequent processes.

By skilfully regulating the temperature the de-

velopment of acidity can be hastened or retarded to

a considerable extent. The subject of temperature,

therefore, is also of very great importance at every

stage of cheese-making. At the very commencement
the temperature of the milk when the rennet is added
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will have a great effect on the speed with which the

curd will be formed. Within ordinary limits the

warmer the milk is the quicker the curd will form,

and consequently the temperature and the quantity of

rennet must to some extent depend upon each other.

In the later processes the importance of the proper

regulation of the temperature lies in the fact that on
it depends the shrinking of the curd and the squeez-

ing of the whey from it. If the temperature be kept

at too high a point the curd will shrink and harden
quickly, while if the curd be allowed to get cold too

soon it loses its power of contraction and remains

moist and sodden with whey, in either of which cases

the cheese produced will be of inferior quality. Still

later in the process, when the curd has been finally

broken up and is to be pressed into shape, the

temperature is again important, for if the curd be too

cold, the individual pieces will not press together and
a cheese with a bad skin will be produced. Even
after this the influence of temperature is still apparent,

for it is only at a proper heat that the ripening of the

cheese and the development of its flavour can take place.

Whatever cheese is to be made, the first thing after

the curd has formed is to break or cut it so as to

allow the whey to escape. The actual method of

doing this varies, some cutting with knives, others

with shovel-breakers, while under some systems the

curd is cut into slices with as little disturbance as

possible. However it be done, the chief object that

must be kept in view is to do it as gently as possible,

or a waste of the best and most valuable part of the

curd will take place. It must be borne in mind that

when the casein is curdled by the rennet it merely
holds the fat globules by imprisoning them mechanic-
ally, so that when the curd is broken up or cut there

is a natural tendency for some of the fat to escape.
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The cheese-maker, however, must try to prevent this

escape as far as possible, and the more gently the

breaking is done the better it will be in this respect.

There are many who, after the' whey has been

separated from the curd, allow it to stand for about

twenty-four hours, and then skim it, making butter

from the cream so obtained. Though this whey

butter is not of high quality still it has more value

for sale in the market than for feeding purposes. On
the other hand, the whole of the butter got in this

way is obtained at the expense of the cheese, for of

course the more whey butter that is made the less

fat will be left in the cheese, so where the manage-

ment is good the amount of cream and butter obtained

from the whey is very small.

The rest of the process of cheese-making consists

of the proper management of the temperature, so as

to bring about the shrinkage of the curd and the

consequent separation of the whey, and to regulate

the acidity in such a way as to keep it within the

proper limits, so that enough but not too much acid

may be formed. The means adopted for obtaining

these results vary a good deal under different systems

of management, but in all the principle is the same.

The salt which is added to the curd towards the

end of the process has also a great iniluence on the

character of the cheese. The action of salt is to

check to some extent the activity of the different

organisms in the cheese that effect changes in its

composition or flavour, and consequently, where it is

required to retard as far as possible the growth of

those which cause the ripening—that is, where a slow

ripening cheese is wanted—a larger quantity of salt

must be used than where the cheese is required for

use soon after making. The action of salt in check-

ing the development of acidity is also of great import-
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ance sometimes, as, for example, when the milk is

too acid before the jDrocess of cheese-making begins.
In such a case, if the ordinary method be followed,
more and more acid will be formed all the time the
work is going on, with the result that what is known
as a sour cheese will be produced, having all the
characteristics already mentioned as being caused by
over-acidity. If, however, the process be modified,
more^ rennet being used so as to bring about the
curdling of the milk more quickly, time is thus saved,
and the curd can be got sooner to the stage when
salt can be added to it, when of course the formation
of acid is checked, and to some extent at least the
injury is counteracted.

Finally, in most of the common systems of cheese-
making pressure is applied in order to consolidate the
curd and press it into a homogeneous mass, at the
same time squeezing out as much as possible of the
whey still remaining in it. It must not be forgotten,
however, that if the acidity has not been sufficient
during the process of making, and the curd is sodden
and full of whey, no amount of pressure will force
the whey out in such a way as to leave the curd of a
proper consistency. If the attempt be made to
remedy the condition of the curd at this stage by
means of extra pressure, the only result will be that
tlie whey running from it will be of a very white
colour—a sure sign that loss is taking place. If the
cheese is well made the whey pressed from it will be
of a clear greenish colour, and in that case there will

be httle loss of anything wanted in the cheese.



CHAPTER IX

PROCESSES OF CHEESE-MAKING

REMEMBERING the general principles mentioned in the

last chapter, the various systems of making cheese

which are followed in this country may be considered

verv shortly. One of the most important is the

Cheddar system, and we will consider it first. Under

the name of Cheddar cheese-makmg two distinct

mkodTare carried on. Of these the older is tha

followed in the Somersetshire district, that is, m the

neighbourhood from which it takes its name, and to

Ws we will first devote our attention. The evening s

milk after being strained is put into the cheese-tub or

vat where it remains until the following morning In

wa^m weather, when there is the greatest tendency

for the cream to rise, it is the custom to stir the milk

two or three times in the course of the evening, so as

to keep the cream mixed with the rest of the miUc as

much as possible. If there is much likelihood of the

milk turn ng sour during the night, as, for instance m

hot thundery weather, it is unsafe to have it d m

one mass in this way, and it is better to set it m

shallow vessels in a cool dairy so that it may become

cod more quickly. The morning's milk as soon as

it is brought in is heated to a temperature of not

more than 95° to gf, and is then mixed with the
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evening's milk in the cheese-tub so as to bring the
temperature of the whole to about 82°. The actual
temperature at which the rennet is added must vary
however, according to the weather, for if the dairy be
cold the milk will be losing its heat all the time the
action of the rennet is going ©n, and consequently
the temperature to start with must be higher if the
same final result is to be obtained. It should not
however, exceed 84°. In hot weather of course this
coolmg does not take place so quickly, and so a
lower temperature will answer the purpose If the
weather be cool it may sometimes be necessary to
heat part of the night's milk as well as the morning's
so as to raise the temperature of the whole sufficiently
and yet not to overheat any part of it ; but if it should
be sour to any appreciable extent this must not be
done, for heating the milk of course hastens the
formation of acid in it. The condition of the whole
mass of milk is then noted with regard to acidity
and If It IS not sour enough a little sour whey from
the previous day's working is added to it. All is
then ready for renneting, and this is done by adding
enough rennet to bring the curd in an hour The
amount of rennet required to do this will vary accord-
ing to the milk used, and also with the temperature
of the milk, but where one kind of rennet of a con-
stant strength is always employed the exact amount
necessary is very soon ascertained, for each day's
experience serves as an accurate guide for future
practice Some time ago rennet was invariably made
on the farm from veils, that is, the stomachs of very
young calves, but now the place of veils is very much
taken by the various manufactured extracts of rennet
I he chief advantage of these latter is that practically
any required quantity can be obtained of one constant
strength. Where veils are employed there is often a
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good deal of trouble owing to the variation in the

strength of the extract.

It is sometimes desirable to colour cheese arti-

ficially. This is especially the case early in the

season before the cows go out to grass, when the

natural colour of the cheese is very pale. If no

artificial colouring is added the first-made cheeses will

not match with those made later in the season. The

common colour used is annatto, an extract of which

is added to the milk just before adding the rennet.

Only a very small quantity should ever be used, for

it must be remembered that most of the colour is

retained in the cheese, very little passing off in the

whey. If it is used at all it must be stirred very

thoroughly into the milk before the rennet is added.

Whether artificial colouring is added or not the

rennet must be thoroughly mixed with the^ milk as

soon as it is put into it, vigorous stirring taking place

while it is being poured slowly into the cheese-tub,

and usually the stirring is continued for about ten

minutes. By that time the curd will just be begin-

ning to form, so it must then be left quiet, and, at all

events in cold weather, the cheese-tub is covered over

with cloths so as to keep the milk as warm as possible.

At the end of an hour from the time of adding the

rennet the curd should be ready for breaking, the

exact time when it has reached this stage being

commonly ascertained by putting the finger into

the curd and drawing it out sideways. If the curd

be ready for breaking it will divide over the finger

with a clean fracture, while if it be not ready it will

be too soft to act in this way, and will be more or

less liquid in character. As soon as it is ready the

curd is cut into squares with a long knife, which

should, if possible, be long enough to reach to the

bottom of the cheese-tub. This, to some extent,



76 MANUAL OF DAIRY WORK chap.

allows the separation of the whey from the curd to
commence, and prepares the way for the breaker
The form of breaker commonly used consists of a
metal frame carrymg a number of parallel wires about
half an mch apart, or rather less, fitted with a long
handle. This is used at once ; first of all very slowly
and gently, but as time goes on, and the curd becomes
harder and firmer, the breaker can be used witli greater
freedom. This special care to commence with is
necessary because, while the curd is still soft and
tender, there is more risk of losing the fat than later
on, when it is harder. Perhaps as important as the
keeping of all the fat possible in the curd is to break
the whole of the curd evenly, so that the small pieces
left at the end of the process may all be about the
same size. Accordingly special care is required that
no pieces of unbroken curd are left clinging about the
corners of the cheese-tub. The process of breaking
will take from fifty to sixty minutes, and by that time
the curd should be in small pieces about the size of
barley, while the whey should be of a distinctly
greenish colour, the clearer the better.

The contents of the tub are then allowed to stand
for about ten minutes or a quarter of an hour, so as to
let the curd sink to the bottom of the tub Some of
the whey is taken out, either by a syphon, or sometimes
by dipping i_t out, and is heated to a temperature of
130 to 135°, a boiler or more conveniently a jacketed
vessel surrounded by steam being used for the pur-
pose. When it is hot it is returned to the cheese-tub
so as to bring up the temperature of the whole to 90°'

thorough stirring taking place all the time the hot
whey is being poured into the tub. Again the con-
tents of the tub are allowed to settle, and again whey
IS drawn off and heated to the same temperature as
before

;
but while this is taking place the rest of the
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whey, except enough to cover the curd to the depth

of an inch or two, is drawn off, only enough being

left to make it possible to stir it while the whey is

being poured back. This is then done, enough being

added to bring the temperature of the curd to about

1 00°. In thus adding hot whey a second time it

is very important to pour it very slowly into the tub,

and to stir meanwhile as vigorously as possible, or

parts of the curd will be over-scalded by the whey
falling directly upon them, and will form lumps.

When the desired temperature has been obtained,

stirring must still continue, and the heat must be

kept up by continual additions of hot whey as often

as may be required. This goes on until the curd

becomes hardened and tends to sink in the whey, it

being generally described as having a " shotty " con-

sistency. Stirring then ceases, and it is allowed to

stand for about half an hour, after which the whole

of the whey is run off, and the curd is cut into large

masses and piled up in the middle of the tub. Stand-

ing in this way it must be kept warm, unless the

weather be hot, by covering with cloths, but in very

hot weather the chief difficulty is in getting the curd

cool quickly enough to check the too ready formation

of acid. After about half an hour the curd will have

set together, when it is again cut into large lumps,

turned over and piled up once more, with the object

of allowing free drainage of whey from it, and unless

enough acid has been developed already it must be

covered up with cloths as before. After a further

interval of about half an hour, the curd is cut up

into rather smaller pieces than before, and removed
from the tub to the cooler—a low wooden table or tray,

with sides some 5 or 6 inches high. From this point

the management consists of so regulating the tempera-

ture of the curd as to produce the required degree of
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acidity, and therefore it will be covered or exposed
to the air according to the weather and the amount
of acid already developed. The curd in the mean-
time is gradually divided into smaller and smaller

pieces, in this way being freed of whey to a consider-

able extent. Finally, when it is fairly dry, it is spread

out on the cooler, though care must be taken that it

does not get too cold, and then put through the curd

mill, which is in its action very similar to a mince-

meat machine on a large scale, its object being to

break up the lumps of curd into srnall pieces. At
this stage, if a piece of curd be rubbed between the

finger and thumb, it will be found, in the case' of a

good cheese, to have a soft greasy texture, not to the

slightest degree fibrous in its character.

The salting of the curd is then done, finely-

powdered salt being sprinkled over and thoroughly

mixed with it, at the rate of from two pounds to two

pounds and a quarter to each hundredweight of curd.

A vat or cylindrical wooden tub, which should prefer-

ably be constructed so that the sides can be slightly

opened or drawn together as may be necessary by
means of screws, is then lined with a cheese-cloth

and the curd packed into it, special attention being

given to pressing it firmly down at the bottom and
corners. The ends of the cloth are then doubled

over so as to cover the top of the curd, and a follower

is placed on the top, that is, a circular piece of wood
made to fit into the vat. The whole is then put into

a cheese-press, where, by means of a system of levers

and screws, it is subjected to a pressure of about

twelve to fifteen hundredweights. Next morning the

cheese is turned out of the vat and covered with a

fresh cloth, after which it is put back into the vat and
the press, but with the difference of being placed with

the other end iip. On the following day it is again
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taken out, and the surface rubbed over with a httle

fat, when it is once more clothed, vatted, and replaced

in the press. A day or two later it is taken out and
sewn up in a strong cloth, when it is ready to be taken

to the cheese -room. Here it remains for about six

weeks, during all which time the temperature must
be kept at about 65° to 68°, and the cheese must be
turned every day so as to keep it of even shape and
texture. After that time it should be removed to a

cooler room, the temperature of which should be

about 60°, and then it will not require turning so

often. As the ripening process goes on turning is

required less and less frequently, until at the end of

about three or four months, once a week will generally

be enough.

It must not be forgotten that at every point of the

process some differences will be required in tempera-

ture, etc., to counteract the effect of the varying con-

ditions under which the work is done. Just as one
example that may be noticed out of many that might

be quoted, the temperature to which the curd should

be brought when the hot whey is added to it will

be a little different according to whether the dairy is

hot or cold, in the same way and for the same reason

that the temperature for renneting varies slightly

according to the weather ; and so with other points,

" circumstances will alter cases."

The second system of making Cheddar cheese,

which is of comparatively recent growth, is followed

perhaps even more widely than the original method.

The preliminary part of the process up to the time

when the curd is ready to break is practically the

same, but the breaking or cutting is done by the use

of two frames of knives, one made to cut the curd in

a horizontal direction, the other in a vertical. When
the breaking is finished the heat of the contents of
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the tub is increased, not by taking out part of the

whey to be afterwards put back again when it has

been heated, as in the previous case, but by sur-

rounding the tub with hot water or steam, to allow

of which it is jacketed at the sides and bottom.

After the whey has been finally run off, the heat of

the curd is judiciously regulated by the same means,

it being still left in the tub, until in comparatively a

short time from that of commencing it is put into the

vat. The exact point at which this may be done is

often determined by the behaviour of the curd when
touched with a hot iron. If it clings to , the iron and
draws out into strings of perhaps an inch in length,

it is considered ready for vatting. Under the usual

management of temperature and acidity, cheese made
on this plan is quicker in coming to maturity than

that made by the older process, but when once it has

reached this stage of ripeness it will not keep at its

best for as long as the Cheddar cheese made on the

Somersetshire system.

The other hard cheeses produced in this country

are made in great measure on the same general lines

as the Cheddar, though here and there all through

the various processes differences occur in the details

of management. The Cheshire cheese is made on

at least three distinct plans, varying according to the

rapidity with which it is required to ripen. Taking

as typical the late ripening Cheshire cheese, the first

part of the process is almost the same as that described

as part of the Cheddar system. More care is taken,

however, to keep down the acidity of the milk as low

as possible until the rennet is added, but this is in

great measure compensated for by adding the rennet

to the milk at a temperature of about 90°, instead of

82°, as in the Cheddar, which of course encourages

the formation of acid. With some differences as to
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the utensils employed, the process rather closely

follows the Cheddar system, until the curd is put

into the vats or moulds, when instead of being

heavily pressed it is placed in an oven kept at a

temperature of ioo°, a light pressure being applied

to it, during the time it remains there, by means of

weights. With the exception of taking it out to

change the cloth, the cheese is left in the cheese-oven

for about twenty-four hours, after which it is pressed,

and the cloths changed in the usual way. Another

point of difference between the Cheshire system, as it

is commonly carried out, and the Cheddar, is that

salt is often sprinkled over the curd in the former

case while it is being broken, the object being to

check the formation of acid as much as possible.

The middle and early maturing processes on which

Cheshire cheese is also made, differ from the late

ripening process chiefly in the point that the formation

of acid in the first two is rather encouraged than

checked, and that more rennet is used and less

pressure.

Another kind of hard cheese made to a consider-

able extent in its own district is the Derbyshire,

which differs from the Cheddar chiefly in the method
adopted for salting it. Comparatively little salt is

mixed with the curd, but after the cheese has been

made, salt is rubbed upon the surface. As an

example of yet another system of salting cheese the

Lancashire method may be mentioned, in which the

cheese, after it has been made, is floated in a strong

brine for several days. Both these methods of salting

cheese necessitate that their size shall be compara-

tively small or it would be impossible to secure the

even salting required.

Besides all the varieties of hard cheese that have

been mentioned, all of which it will be observed are

G
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subjected to pressure at some point in the process of

manufacture, there are many kinds of cheese made
without any pressure whatever. Of these the most
important is the Stilton. To obtain the best results

from this process the milk should, if possible, be all of
one age, that is, it is preferable, if it can be managed,
that the whole of the milk used at any one time
should be either morning's only or evening's only.

This, however, very often cannot be arranged, so the
evening's and morning's milk then have to be mixed
together, special care being taken to prevent as far as
possible the souring of the evening's milk. The
usual temperature at which the rennet is added
is about 83° to 85°, varying of course according
to the state of the weather. A far less quantity
of rennet is used than in the case of most of
the hard cheeses, because a rather tender curd
is desired, though, on the other hand, it must be
firm enough to bear handling without loss. Matters
are so arranged that the curd is ready for cutting in

about two hours to two hours and a half, it having
then about the same consistency as the curd required
for the other systems. When it is ready for breaking
it is carefully ladled from the vessel in which it is set

into a drainer, a saucer-shaped tin dish being used
for^ this purpose. The curd is thus cut into slices,

which are laid as gently as possible into the drainer

—

a rather shallow trough, into which a straining-cloth

previously moistened is laid so as to line it. When
full the straining-cloth is gathered up and the corners
tied across so as to press the curd gently together
and force the whey gradually out of it. The whey
must not, however, be allowed to drain clear away
from the curd at once, but is kept in the drainer for

about half an hour, after which it is run off, and the
cloth tied rather closer than before so as to exert
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more pressure on the curd. Some skill is required in

tying the cloth about the curd, for the latter must not

be crushed or pressed too hard, or the whey will be

white in colour—a sure sign that a loss of valuable

material is taking place. As the curd shrinks the cloths

will require tightening about it from time to time, until

in some eight or nine hours a'fter the rennet was iirst

added the curd will be firm enough to be cut into solid

lumps, when it must be taken from the cloth and

spread out on the bottom of the trough and lightly

covered with a cloth. On the following morning

these lumps of curd are broken up by hand into

small pieces and slightly salted, when it is ready to be

put into moulds or hoops as they are commonly
called. In these the cheese remains until it is

sufficiently hardened to require no further support,

and it is then taken out and surrounded with a cloth

to preserve it from injury, after which nothing further

is needed but continual turning and the careful

regulation of temperature. During the first part of

the period of ripening, while the cheese is still in the

hoop, it should be kept in a room at a tempera-

ture of about 65°, and if it be allowed to become
cooler than this it will never ripen into a first-rate

article. Later, when it is covered with a cloth,

55° to 58° is a better temperature, for it has

been found more favourable for the formation of the

hard rough coat required in the Stilton cheese. It is

perhaps worth mention that occasionally Stiltons are

made from milk with which a little cream has been

mixed, and this of course produces a richer, better

cheese than where milk only is used. The ordinary

Stilton cheese, however, is made from new milk only.

Cheese of a kind can be made all the year round,

but really first-rate cheese can only be produced when
the cattle yielding the milk are obtaining grass as
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their chief food. The quahty of the grass influences
to some extent the character of the cheese produced,
though frequently by good management variation
from this cause may be prevented. Speaking gener-
ally, grass land which is either extremely good or
extremely poor will not produce high-class cheese,
and we usually find the best quality coming from
fairly good old grass land. New grass, not having
the same feeding value, does not produce such good
cheese. Even the time of year affects the quality of
the cheese very much, for generally speaking the best
cheese of the year is produced in September or early
in October, and at that time of year- too the milk
produces a larger quantity of cheese per gallon than
earlier in the season. During the winter when the
cattle are receiving comparatively dry food the milk
is poor, and if cheese is made then it will be of small
value and of bad colour, while the yield per gallon
will be small.



CHAPTER X

THE DAIRY

The construction and arrangement of the dairy is of
very grea,t importance to the dairy-farmer. In the
case of small farms, or where only a very few cows
are kept, of course it is not possible to have very

elaborate buildings or fittings, but where dairy work
is the chief thing on the farm, attention given to the

suitability of the dairy itself will be amply repaid.

In all cases the chief conditions required are that it

should be cool and dry, and that milk kept in it shall

not be subjected to any chance of becoming tainted

by the smell of sewage, the yards, the manure-heap,
or any other source of contamination. Coolness and
dryness are absolutely essential in order that the

building may be as unfavourable- a place as possible

for the development and multiplication of the various

ferments that injure the milk. To keep the dairy as

cool as possible the walls should be thick, and, if it

can be arranged, hollow, the roof should be of some
non-conducting material, such as tiles, stone, or thatch,

and the floor-level may be below that of the ground.

Sinking the dairy into the ground has, however, the

disadvantage that it is difficult to keep a room dry

when built in this way, and rather than sacrifice the

dryness of the dairy it should be built above the level
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of the ground. All the windows should, if possible,

face towards the north, and in any case must not face

south. They should also be fairly large so as to

admit plenty of light, for a dark dairy stands a good
chance of being a dirty one.

Ventilation must also be provided, and this may
be at least partly afforded by making the windows so

that they can be opened, but where this is done there

should be if possible gauze screens inside the windows
to prevent ilies getting in, which otherwise might
prove troublesome in the summer. The floor should

also be specially attended to, and must not be of any
porous or absorbent material, and should be free

from cracks or joints into which milk might find its

way and from which it would be difficult to remove
it. Cement is perhaps the best material for the

purpose, as it can be made of an even, smooth surface

all over. The floor must also be made slightly sloping

to one point so as to allow of easy cleaning, and that

the water used for the purpose may run away quickly.

No drain, however, of any kind should be allowed

inside the dairy, and the best arrangement is for the

floor to slope down to one point where a single

channel will take the water through the outside wall

and deliver it upon the grating of a trapped drain

outside the building. No matter how securely

trapped, no drain can be trusted inside a dairy with

safety.

With regard to the actual accommodation required

this must of course vary with the system adopted.

If butter be made on a large scale, the dairy should

consist of a milk-room, in which the milk and cream
are kept, the working dairy, where the butter is

actually made, and a scullery for the purpose of

cleansing utensils. The milk-room must be fitted

with shelves on which the pans of milk stand, and it



X THE DAIRY S7

is very important tliat these shelves should be made
of some non-absorbent material, so that all milk

spilled upon them can be easily v?ashed off. If the

separator is used in place of the shallow-setting

system there will be little need of a milk-room,

though space will of course be required for working

the machine. The working dairy need not usually

be very large, it merely being required to contain the

churn, the butter-worker, and perhaps a table, and at

the same time to give room enough for convenience

in moving about. As to the scullery, all that is

required there is a plentiful supply of hot and cold

water.

If cheese-making be followed there must be a

working dairy where the active part of the work goes

on, the cheese-room where the cheese is stored and

ripened, and which must accordingly be fitted with

heating apparatus so as to enable the temperature to

be kept at the right point, and a scullery for cleansing

utensils as before.

In conclusion it may be remarked that the

successful practice of dairy-farming depends upon two

things—absolute cleanliness and attention to detail.

On the first point there must be no compromise

allowed—indeed none is possible ; and unless all

utensils are perfectly clean they must be made so

before use. The second point is also essential, and

nothing must be thought too small for notice. A
turn or two of the churn too much or too little in

butter-making, or a degree or two more or less in

temperature in making either cheese or butter, will

make all the difference between a good or bad return,

between profit or loss.





APPENDIX

^ CREAM-RAISING TRIALS

The following report, giving particulars of a trial of

different systems of cream separation, carried out at

the Yorkshire College, Leeds, for the County Council

of the West Riding of Yorkshire, gives a good idea of

the comparative economy of the three systems tested.

The tests were carried out with the object of deter-

mining whether the Shallow-setting system, the Jersey

Creamer, or the Mechanical Separator is the most

economical for the purpose of butter-making.

The method adopted was to take an equal quantity

of milk for each of the three systems each day that the

trial lasted, and to make the cream so obtained into

butter. The necessity of judging the different methods

by the amount of butter produced is obvious when it is

remembered how widely the thickness of cream varies
;

so that the mere quantity of it gives no data for com-

parison. The butter was submitted to the judgment of

a local dairyman and butter-dealer, who assigned values

to the different samples. A "Baby" separator was

employed.

To give further value to the tests, the milk used and

the skimmed milk and butter obtained were submitted

to chemical analysis ; and in the case of the first two

the specific gravity was also determined.
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TABLE I

Composition of New Milk

ist day,
per cent.

2nd day,
per cent.

3rd day,
per cent.

4th day,
per cent.

JL tJLcll bUIiLlo •

(Fat) .

Water .

'(3-89)

87.70

I 1. 90

(3-28)

88.10

12.23

(3-57)

87.77

1 1.80

(3-27)
88.20

100.00 100.00 100.00 100.00

Specific gravity 1032.09 1032.79 1031.67 1031.31

TABLE 11

Amount of Butter obtained, and Value

Six gallons of milk tisedfor each system each day.

ist day. 2nd day. 31-d day.
1

4th day.

Separator

Jersey Creamer
Shallow Pan .

lbs. oz.

2 3
I i3i
I gj

lb. oz.

I 11;^

I loj

lb. oz.

I III

I 64
I 7

lb. oz.

I 14
I 9i
I 8|

TABLE l\—Co7itiniied

Total,

4 days.

Average,

4 days.

Average
value
per lb.

Total
value.

Separator

Jersey Creamer
Shallow Pan .

lbs. oz.

7 7|-

6 7i
5 13

lb. oz.

I 14
I 9|
I Ik

s. d.

I 2i
I 2^

: :i

s. d.

9 2i

7 9|-

6 7i
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TABLE III

Average Composition of Separated and Skimmed Milk

Separator.
Jersey

Creamer.
Shallow
Pan.

Total solids .

(Fat) .

Water .

per cent.

9-32

(33)
90.68

9-75

(57)
90.25

per cent.

9.41

(•73)

90-59

100.00 100.00 100.00

Specific gravity- 1035.64 1035^55 1035-50

TABLE IV

Average Composition of Butter

Separator. 1

Jersey
Creamer.

Shallow
Pan.

per cent. per cent. per cent.

Fat 84.60 84.92 85-25

Casein . -58 .42 31
Mineral matter .85 1.06 1.02

Water . 13.96 13.60 13-45

99-99 100.00 100.03

The most noteworthy fact shown by the above figures

is that in every case the amount of butter obtained by

the Separator was greater than by either of the other

methods. It will also be obseiwed that in every case

but one the Jersey Creamer produced a larger quantity

of butter than the Shallow-setting system. The differ-
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ence in the value of the butter, though not amounting-
to very much, is distinctly in favour of the Separator and
Jersey Creamer as compared with the Shallow pan •

and when both the quantity of the butter obtained and
Its value are considered, the advantage of using the
Separator is very apparent, and to a less extent" that
from the use of the Jersey Creamer. Thus from the
above tables there is a net gain of 2s. 6fd. obtained by
separatmg twenty-four gallons of milk instead of setting
It m the ordinary way, a sum equal to an increase in
the price realised for the milk of i ^d. per gallon. In the
same way, comparing the Jersey Creamer with the
Shallow-setting system, an increased profit of rather
more than id. per gallon from the milk used is shown
In passmg it may be noticed that owing to the fact of
the milk used being a good deal shaken in transit, and
not being obtainable for some considerable time after it

had left the fann, the actual quantity of butter obtained
was comparatively small.

With regard to the results of analysis, there is not
much to be said. It is, however, worth noticing that
the amount of butter fat left in the skimmed milk was
least when the Separator was used and greatest in the
Shallow-setting system, the advantage in the former case
amounting to rather more than one-ninth of the whole
quantity of fat present in the new milk. The effect of
variation in the amount of fat on the specific gravity of
skimmed milk is also well illustrated, for it will be seen
that the specific gravity of separated milk is highest
that of ordinary skimmed milk lowest.

'

One other point may be mentioned, viz. that the
specific gravity of the separated milk varied only from
1035-63 to 1035,64 on the four days of the trial, though
that of the new milk varied much more widely, thus
demonstrating the connection between the action of the
Separator and the specific gravity of the liquid acted
upon.

In conclusion, the results of the above trials may be
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considered to show fairly the practical differences between
the three systems, and seem to prove conclusively the

great advantage obtainable from the use of even a small
Separator for comparatively small quantities of milk

;

while better results can easily be produced by the use of

larger machines.

THE END

Printed by R. & R. Clark, Edinburgh
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