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Cooling, Storage, and Transportation 
of Milk and Cream 

P. A. DOWNS and F. D. YUNG 

GREATER INCOME is not the only objective in farming; greater 
health and enjoyment of life are important also. The man who 

milks cows has a product that is of value not only as a source of income 
but as a source of many items in the family diet. 

Products consumed at the point of production do not carry the costs 
of processing, storage, and other distribution costs, and thus are cheaper. 
Not only safe dairy products-safe from the health standpoint-can be 
produced on a farm, but also fine-tasting, wholesome products-the kind 
that urban consumers must pay premium prices for. 

The care given milk and milk products should be such that they will 
be relished by young and old alike. Greater use of milk can be encouraged 
by serving fresh milk cold. Cooling of milk also insures a fine produc t 
several hours after production . This is important not only for milk that is 
to be used, but for milk or cream that is to be sold. 

The necessity of cooling milk as soon as possible after milking is an old 
established fact. Th e lower the temperature, the slower will be the de
velopment of bacteria and the longer the mi lk or cream will remain m 

EFFECT OF TEMPERATURE ON BACTERIAL GROWTH 

• • • 

• • • • • 
• • • • • • 
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T IME HELD -HOURS 

F IG. I .-Ba cterial grow th proceeds at a rapid rate in uncooled milk, thus rap idly 
lowering quality. 
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a suitable condition for consumption. The accompanying diagram (Fig. 1) 
illustrates this fact. The true value and in the long run the value received 
for milk and cream sold depends upon the quality of the product offered 
for sale. 

Length of Time Milk Was Held at Different Temperatures and Still 
Had a Count of Less than 1,000,000 Bacteria per Cubic Centimeter. 

T ype of 
Original Holding temperature 

Milk count 
per c.c. 40° 50° 60° 70 ° 80 ° 98° 

H1·s. Hrs. Hrs. Hrs. Hrs. Hrs. 
Good .... . . 5,500 Over 15 Over 15 Over 15 Over 15 6 3 
Medium .... 55,000 Over 15 Over 15 12 6 5 2 
Poor . . .. .. 535,000 Over 15 Over 15 9 6 3 2 

This would indicate that it is necessary that such milk be cooled as 
close to 50°F. as the available cooling medium will permit. Where lower 
temperatures are possible, th eir use will extend the keeping time of the 
milk. 

The methods used to cool milk or cream on the farm will vary greatly, 
depending upon conditions and equipment availab le. The fundamental 
principle of making use of what one has is very important and the old 
saying that "a penny saved is a penny earned" holds true in this case. 
Use the facilit ies available and be sure to cool milk and cream quickly 
as soon after milking or separating as possible. Keep them cool during 
storage and tran sportation if you wish to enjoy the greatest benefits from 
your labors, in health and in dollars and cents. 

TYPES OF COOLING MEDIA COMMONLY FOUND 

Cold Well or Spring Water 

Of all the types of cooling media used throughout the United States, 
well or spring water probably is the most common . It is fortunate that 
nature has supplied us with an abundance of this cooling medium ranging 
in temperatur e from 50° to 55°F. It is made use of in various ways and 
often, because of the abund ant supply, very little attention is paid to 
efficiency in its use. 

A common practice is to lower the can of milk or cream directly into 
the well or spring. Other systems utilize insulated tanks of various types, 
with variou s degrees of insulation. It should be kept in mind that th e 
heat of the sun must be kept out of the cooling medium if proper cooling 
is to be carried out. Some arra ngement must also be made to absorb the 
heat from the milk or cream without excessively raising the temperature 
of the cooling medium. This necessitates either the replacing of the water
from time to t ime or having a large enough volume of water in the in-
sulated tank for proper cooling. The tank should hold at least four gallons 
of water to each gallon of milk or cream where the water is not to be 
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replaced.1 It should further be kept in mind that under these conditions, 
even with water at 50°F., it will be difficult to cool the milk or cream 
mu ch und er 60°F. 

The relative valu es of different types of tanks fo r hold ing temperatures 
are: properly insulat ed tanks the best, wooden tanks next, and concrete 
last. Inefficient insulation permits a more rapid Bow of heat from the sur -

1 

FIG. 2.-A simple method of using cold well water for cooling milk and 
cream. The tank should be protected from the direct rays of the sun. 

roundin g air into the cooling medium than does good insulation . Because 
of this fact the volum e of water necessary to absorb the additional heat is 
mat erially increased; for instance concrete tank s require much more water 
to cool milk and cream effectively than do well-insulated tank s. 

Wat er and Ice 

In territories where natur al ice is available, water and ice are used very 
extensively. The use of ice naturally encourages the use of the better-type 
insulated tanks in order to conserve ice. For water and ice a tank holding 
four gallons of water to one of milk is generally satisfactory. This allows 
room for the ice and at the same time provides sufficient water to cool 
the milk or cream. 

1 U. S. D. A. Farmer's Bui. No. 976, Coo lin g Milk and Cream on the Farm, May, 1918. 
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the cans are well cooled at loading time, well packed in a tight body, and 
covered with an insulating blanket, they can be satisfactoril y transported 
considerable distances without a material rise in temperature. 

The wet blanket can be used in the same manner but has the difficulty 
of gathering dust quickly. 

Wh ere a truck or a railroad car is used extensively for handling cold 
milk or cream in cans, insulated closed bodies are used. This conditio n 
really makes a refrigerator box on wheels and should be considered as 

INSULATED BODY 

FIG. 23.-A truck w ith insulated body for transportation of cold mi l k and cream. 

FIG. 24.- A truck with insulated tank for transportation of cold milk and cream in 
bulk. 

such (Fig. 23) . Most methods that can be used to refrigerate a walk-in type 
of refrig erator box can be used here. The most common methods of keep
ing such a truck body cold during transportation of milk or cream use ice or 

some type of mechanical refrigeration. When large volumes of cold milk 
are transported the milk is commonly carried in bulk in a suitable tank 
properly insulated, mounted either on trucks or railroad cars (Fig. 24 ). 
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METALS USED FOR COOLING EQUIPMENT 

Metals used in the constructio n of cooling equipment are important 
as the y affect the durability, ease of clean ing, and often the flavor of the 
milk . Iron or coppe r as we ll as coppe r alloys should be avoided because 
of the solubility of these two metals in the mi lk and the possible effect 
upon its flavor. 

Nickel, whi le quite solubl e, has but little effect upon the flavor. 
Aluminu m is not soluble in milk but shows heavy corrosion when washed 
with alkali washi ng powders. Zinc and lead are unsatisfa ctory because of 
th eir tox ic properties. 

Tin is widely used in cooling equipm ent because it is resistant to cor
rosion and has no effect upon flavor. Tinn ed copper is widely used and is 
satisfactory as long as th e thin coat of tin remains over the copper. T he 
durability of the tin coatin g is not great and it often wears through, which 
exposes the coppe r to the milk. Alloys of iron ha ve been made which 
resist corros ion of milk and produc e no effect upon the flavor. One of the 
common alloys known as stainles s steel, chrome nickel steel, or " 18 and 8" 
is very satisfacto ry but somew hat expensive. Tin is still th e most common 
and economi cal metal for common dairy equipment on th e farm . 

... 


