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DAIRIES AND COWSHEDS, THEIR EFFECT UPON THE 
PURITY OF THE MILK SUPPLIED TO MILITARY 
HOSPITALS, TROOPS AND MARRIED FAMILIES. 

By STAFF"SERGEANT E. B. DEWBERRY. 
Royal Army Medica,l Corps. 

(Continued from p. 580.) 

THE DAIRY OR MILK STORE. 
PRECAUTIONS to be taken by purveyors of milk, and persons 

selling milk, by retail, against infection or contamination. Every 
purveyor of milk, or persons selling milk by 'retail shall take all 
reasonable and proper precaution in and in connection with the 

I storage and distribution 6f milk and otherwise .to prevent the 
exposure of the milk to any infection or contamination. 

"He shall not deposit or keep any milk intended for sale-in 
any room or place where it would be liable to become infected 
or contaminated by impure air, or by any offensive, noxIOUS 
or injurious emanation, exhalation, or effiuvium: or in any 
room used as a kitchen or as a living room; or in any room 
or building, or part of a building communicating directly by door, 
window, or otherwise with any room used as a sleeping-room, 
or in which there may be any person suffering from any infectious 
or contagious disease, or which may have been used by any person 
suffering from an,y such disease, and may not have been properly 
disinfected; or in any room or building, or part of a building, in 
which there may be any direct inlet to any drain." (Model 
Regulations, Local Government Board, Dairies, Cowsheds, and 
Milkshops, Part Ill.) 

Two rooms are usually set apart, one room for the storage of 
milk, cream, or butter (the milk store), the other for the cleansing 
and storing of the various utensils (the utensil store), and which 
also contains the necessary apparatus for straining and cooling the 
milk. 

The ,Milk Stot·e.-This store should be well lighted, ventilated, 
and kept as cool as possible. It should be· constructed inside of 
materials which can be easily cleaned down, and all windows and 
panels of doors should be protected by wire gauze.' A good plan is 
to remove the glass of the windows and fix wire gauze in its place, 
so as to prevent the entrance of flies. The floor should be well 
paved with flag stones, or made of concrete or other suitable sub-
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E. B. Dewberry 677 

stance properly set in cement, and should slope towards an opening 
in the wall leading to a properly trapped gulley outside the dairy, so 
that the floor can be periodically washed down. ' The inner surface of 
the walls of the milk store should be covered with some hard, smooth, 
impervious substance, and if not painted or enamelled a white colour 
should be lime washed, as in the case of cowsheds. The general 
condition of dairies in small milk farms is most unsatisfactory. 
They usually open off the kitchen, which in the majority of cases is 
also the dwellmg-room, and very commonly they serve as sculleries 
and rooms for the reception of dirty linen, vessels, and all kinds of 
articles which it is thought desirable not to keep in the dwelling
room. The weekly washing of clothes, also the daily washing of 
miscellaneous things, is carried out there; and one has frequently 
seen milk vessels used for washing the filthiest articles. Such a 
state of affairs is bound to happen whenever the dairy communicates 
directly with the dwelling-room, which should therefore be strictly 
prohibited. The condition of retail milk shops in towns is often 
not much better, the milk and all utensils being kept in the ordinary 
dwelling-room. , 

The Utensil Store.-This should be constructed practically on 
the same lines as the milk store. A boiler will have to be provided 
to supply quantities of boiling water necessary for cleansing pur
poses. A cooling apparatus (necessitating a constant supply of 
water), or a mechanical refrigerator, should in all cases be installed 
for cooling the milk after it has been strained through fine muslin 
or a cotton wool strainer. As a result of this cooling, process, not 
only doe's the milk keep better, but any germs it may contain do 
not multiply so rapidly. The muslin referred to above should be 
boile~r after it has been used. 

Iq. wodern dairies the practice of pasteurizing the milk before 
cooling it is an exc~lIent one, and where it is desired to carry out 
such a process, a separate room for the purpose should be used. 

Cleanliness of Milk Vessels.-" Every cowkeeper shall from 
time to time,as often as may be necessary, cause every milk vessel 
that may be used by him for containing milk for sale to be 
thoroughly cleansed by steam or boiling water, and shall otherwise 
take all proper precautions for the maintenance of such milk vessel 
in a constant state of cleanliness. He shall not keep milk for sale, 
or cause or suffer any such milk to be placed in any vessel, receptacle, 
or utensil which is not thoroughly clean." (Model Regulations, Local 
Government Board, Dairies, Cowsheds and Milkshops, Part In.) 

From the above regu.lations it will be seen that after having 
47 
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678 Dairies and Oowsheds 

been 111 use all utensils, cans, churns, and bottles, &c., must be 
thoroughly scalded out to keep them clean and sweet. They should 
afterwards be stored where they will not be likely to become con
taminated by dirt or dust. Owing to the objectionable practice of 
keeping milk-cans in the street, or road, without any covering, and 
exposed to the dust and filth of a town atmosphere, it is very 
necessary that when they are received back in the dairy they should 
be subjected to thorough cleansing with boiling water. This cleans
ing is also required on account of the fact that the cans are often 
used in houses for various purposes for which they were never 
intended. 

An excellent practice nowadays is to bottle the milk after it 
has been pasteurized and cooled, thus ensuring the milk being 
received by the consumer in a good and wholesome condition. The 
bottles are sealed with tight-fitting discs. The outstanding advan
tages of this form of delivery are the transparency of the vessel 
and the consequent ease of inspection, and the imperviousness 
of the vessel, which largely prevents contamination of the milk. 

No colouring matter or preservatives in any form are allowed 
to be added to milk. 

Delivery.-All the vehicles should be kept at all times scrupu
lously clean, frequently hosed down and used for the conveyance 
of milk only. ' 

All persons entrusted with the handling of large quantities 
of milk should be instructed as to how this important article of 
food can easily become contaminated, and how disease germs 
may, in suitable environment, gain access through exposure, 
and, within a few hours develop and multiply in the milk with 
enormous rapidity, especially in very warm weather. It should be 
emphasized that it is most important to use the greatest care 
and cleanliness in dealing with milk, as several serious diseases ~ay 
be acquired through drinking milk in which disease germs are 
present. 

" Any cowkeeper shall not cause or suffer any· cow belonging 
to him, or under his care or control, to be milked for the purpose 
of obtaining milk for sale, unless at the time of milking the udder 
and teats of such cow are thoroughly clean, and unless the hands 
of the person milklng such cow also are thoroughly clean and free 
from all infection and contamination." (Model Regulations, Local 
Government Board, Dairies, Cowsheds and Milkshops, Part Ill.) 

Men and women employed in milking cows should be provided 
with clean white caps and overalls made of some washable material, 
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E. B. DewbeTry· 679 

and also with clean towels and nail brushes. Arrangements should 
be made so that the persons employed can wash their hands and 
arms up to the elbows. The udders and teats of the cows should 
also Qe washed before milking is commenced. 

It is now the practice to have·· all animals properI'y groomed 
before milking. If a cow's flank, tail, or udder is dirty, or ,perhaps 
covered with dung, many gerr,ns may be added to the milk. It is 
preferable to tie the cow's tail to her hind leg so as to prevent 
her from flicking ·the tail about during the process of milking. 

The usual three-legged stool which is used for sitting upon 
during milking should be scrubbed frequently with hot water and 
soap, as there is no more fertile source of contamination of the 
hands, and consequently of the milk, than this article handled 
in moving from cow to cow. 

No person in ill-health, or who is suffering from, or has been' 
in contact with any other- person suffering from, any infectious 
disease, should be allowed to have any connexion whatever with 
any dairy or cowshed, or with any article used in milk production. 
It is recommended as a safeguard that, owing to the danger of 
" carriers" (typhoid carriers, &c.) of disease, the blood of those 
employed in the dairy or cowshed be taken and examined for 
Widal's reaction. 

All animals should be regularly groomed, exercised and grazed 
and fed with the best food with a view to obt9Jin milk of the 
highest quality. 

Partially decayed foods cause tainted milk, and food with strong 
flavours affects the quality of the milk. Very great differences of 
opinion exist as to the possibility of 'materially increasing the 
amounts of fat and solids-not-fat in milk by changes in food, and 
the results of experiments made with this object in view are con
flicting. On the whole, however, it would seem safe to assume that 
the quality of the milk depends upon the breed of the animal. 
There is no doubt that the productive capacity of ordinary dairy 
cows can be very markedly increased by proper care and better 
feeding. Fresh grass is the natural and best food, hay being the 
next most suitable. Beets, carrots, and swedes increase the pro
portion of milk sugar. Cows overfed on cake are liable to give 
as poor a milk as when underfed. They should be watered from a 
pure water-supply. 

Some breeds of cows yield quantity, others quality. Heavy 
milkers as a rule give a low percentage of fat and solids-not-fat. 
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680 Dairies and Oowsheds 

Shorthorn and Red-polled cattle give the most milk. The average 
capacity of a cow's udder is about five pints, and the average annual 
yield about 420 gallons. 

Dairy cows cannot give a good supply of milk unless they get 
some exercise, which can easily be provided in pastures during 

,the summer months~ Winter exercise is equally as necessary 
as summer exercise, and the greater prevalence of tuberculosis 
amongst dairy cows than in beef cattle is probably due to the closer 
confinement of the milch animals. 

Cows are as a rule milked twice daily, the morning milk being 
greater in amount and poorer in quality, because of the unequal 
length of time between milking. Young cattle give less milk; they 
usually become milkers in the third year, and from seven years old, 
give the richest milk. If the cows are frightened, worried or driven 
about, the quantity and quality of the milk are reduced; if they are 
kept warm and well-fed the quantity and quality are naturally 
increased. Where they are continuously exposed in winter, the 
milk yield may drop 50 per cent. 

EXISTENCE OF DISEASE AMONG CATTLE. 

" If at any time disease exists among the cattle in a dairy or 
cowshed, or other building or place, the milk of a diseased cow 
therein: (a) shall not be mixed with other milk; (b) . shall not be 
sold or used for human food; (c) shall not be sold or used for food 
of swine or other animals unless and until it has been boiled." 
(Dairies, Cowsheds and Milkshops Order of 1885.) 

The undermentioned are tl;16 principal infectious diseases which. 
are transmissible from the cow to man: Tuberculosis, anthrax, 
glanders and, farcy, actinomycosis, cowpox, and foot-and-mouth 
disease. 

The cow is liable to certain diseases which may affect man, and 
some of these may be conveyed by the ingestion of milk containing 
the specific organisms. The most important disease in milch cows 
is tuberculosis .. 

The second interim report of the Royal Commission on Human 
and Bovine Tuberculosis states that cow's milk containing bovine 
tubercle is clearly a cause of tuberculosis, and of fatal tuberculosis, 
in man. It is generally admitted that about 2 per cent of the cows 
in milking herds in this country have tuberculous udders, and 
Swithinbank and Newman state that 25 to 30 per cent of milch 
cows in this country suffer from tuberculosis. 

The Board of Agriculture and Fisheries have introduced the 
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E. B. Dewberry 681 

Tuberculosis Order, 1913, made under the Diseases of Animals Acts, 
1894 to 1911, which came into force on May 1 of this year, and 
which provides that" in considering the question of tuberculosis in 
relation to animals, the fact that the disease is thus communicable to 
man has a material bearing on the measures to be adopted. Any 
action which results in the reduction in the number of bovine,animals 
in the country must reduce the risk of the spread of tuberculosis 
amongst the community, and if it were possible to eradicate from 
the country the disease in animals, a material step forward would 
have been taken in the campaign against the disease 'in man." 

This order aims at securing the destruction of every cow found 
to be suffering from tuberculosis of the udder, 0); to be giving 
tuberculous milk, as well as of all bovine animals which are suffer
ing from tuberculosis with emaciation, since these are known to 
disseminate freely the germs of the disease: It is proposed to give 
compensation in cases where tuberculosis is found at the post
mortem examination, according to the extent of the disease, but 
in cases in which the post-mortem examination does not show 
tuberculosis the compensation for an animal slaughtered is a sum 
equal to the full value of the animal plus twenty shillings. 

By the adoption of this Tuberculosis Order it is hoped gradually 
to check the· spread of tuberculosis in cattle throughout the 
country. 

Outbreaks of sore throat in man have been attributed to the 
milk of cows suffering from mastitis and diarrhooa. 

It is suggested that foot-and-mouth disease, diphtheria and 
scarlet fever in cows may likewise produce disease in man. 

Apart from disease of bovine ,origin, milk may communicate 
certain infectious diseases, the specific bacteria of which gain 
access to the milk after it leaves the udder. For some of these 
the insanitary conditions which often surround the milk supply are 
responsible. Epidemics of typhoid fever, scarlet fever, diphtheria, 
cholera, and probably epidemic diarrp.ooa have been traced to the 
milk supply. ! 

MILK STANDARDS. 

The Board of Agriculture made the following regulations, which 
came into operation on September 1, 1901, with reference to 
milk standards:-

", Where a sample of milk (not being sold as skimmed, separated, 
or condensed milk) contains less than 3 per cent of milk fat, and 
8·5 per cent of milk solids other than milk fat, it shall be presumed 
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682 Dairies and Oowsheds 

for the purposes of the Sale of Food and Drugs Acts, 1875 to 1899, 
until the contrary is proved, that the milk is not genuine, by 
reason of (1) the abstraction therefrom of milk fat or the addition 
thereto of water.; (2) the abstraction therefrom of milk solids other 
than milk fat, or the addition thereto of water." 

Moore and Partridge say: "The above standard of 3 per cent of 
fatalld 8'5 per cent of solids-not-fat we think a low one. There 
is little doubt that in some quarters an extensive amount of water
ing down with water or skimmed milk takes place. That this 
is a profitable proceeding will be evident when it is remembered 
that 30 per cent of skimmed milk can be added to an ordinary good 
milk without bringing the fat figure below 3 per cent (Local Govern
ment Board standard) ; as matters are at present there are too many 
ways of escape for the fraudulent milkman. Milk from single 
cows is rarely, if ever, met with in commerce, and the poor milk 
of one cow is not perceptible when mixed with that of the herd. 
When a purchaser asks for milk he should not be allowed to be 
served with an inferior product from a diseased or abnormal 
animal." 

THE OOLLECTION OF MILK SAMPLES FOR ANALYSIS. 

The following are the chief points to be noted in taking samples 
of milk for analytical purposes. It is essential that three samples 
should be taken and sealed in the presence of the contractor or 
his agent, in order that if adulteration be detected action can he 
taken under the Food and Drugs Act. One of the samples taken 
should be handed over to the contractor or his agent, one kept by 
the officer taking the sample, and the third sent by registered post 
or special messenger to the laboratory for analysis. It is necessary 
that the milk samples should be forwarded for examination at the 
earliest opportunity, as curdling takes place very rapidly in summer, 
and directly the milk is at all curdled it is impossible to carry out 
the examination satisfactorily. 

When milk is sampled, it is important to stir up thoroughly 
the whole _quantity contained in the vessel, so as to ensure a 
complete distribution of the cream throughout the body of the 
milk. Where no contract exists for the supply of milk the samples 
must be paid for a.t the time of purchase. The name and address 
of the contractor, vendor, &c., and the date of collection must 
always accompany the samples sent for analysis. 

THE INTERPRETATION OF THE RESULTS OF THE ANALYSIS. 

A milk may be adulterated with water, skimmed, or both watered 
~nd skimmed;· it may also he adulterated in such a manner without 
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the amount of fat and solids-not-fat falling below the Local Govern
ment Board's standards. If the solids-not-fat fall below 8'5 per cent 
the milk has been adulterated by adding water, and,the amoqnt of 
water added can be found by subtracting the solids·not-fat figure from 
8'5, multiplying by 100, and dividing by 8'5; this will give the parts 
of water that have been added in 100 parts of the milk. 

If the fat figure be less than 3 per cent, and the solids-not-fat up 
to the standard (8'5 or above) the milk bas been adulterated by the 
abstraction of fat, or by adding skimmed milk, which practically 
amounts to the same thing. 

If the amount of fat and solids-not-fat in the sample of milk 
are both lower than the Local Government Board's standards, the 
amount of water added should first be found, and a further calcula
tion made to see if the addition of this amount of water would 
account for the low fat figure. If it does not, the amount of milk 
deprived of its fat must be determined. Thus, milk samples show
ing '2:75 per cent of fat and 7'65 per cent solids-not-fat would be 
returned as containing 10 parts of added water in 100 parts of the 
milk; but should it contain the same amount of solids-not-fat and 
2'4 per cent of fat then it would be returned as containing 10 parts 
of added water and 10 parts of milk deprived of its fat in 100 parts 
of the sample of milk. 

The variations in composition of the milk from different animals 
as compared with the average composition of human and cows' 
milk is shown in the undermentioned table:-

Kind of milk Water Total solids Fat Sugar Proteins Ash Specific gravity 

Human 87'3 12'3 3'4 6'4 1'7 0'2 1031'3 
Cow 87'6 12'4 3'6 4'8 3'3 0'7 
Goat .. 86'7 13'3 3'8 4'5 4'1 0'9 

EweS .. 75'2 24'8 11'3 3'6 8'8 1'1 1039'S 

l·· 81'3 18'7 6'8 4'8 6'3 0'8 
r •• 89'8 10'2 1'2 6'8 1'7 4'5 

Ass l 89'6 10'4 1'6 6'1 2'2 0'5 .. 
Sow 89'6 10'4 4'8 3'4 1'3 0'9 

• 
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