DAIRY DEVELOPMENT IN THE UNITED STATES.
By HENRY E. ALVORD,
Chief of Dairy Division, Bureau of Animal Industry.
THE PRESENT FIELD OF THE DAIRY INDUSTRY.

No branch of agriculture in the United States lias made greater
progress than dairying during the nineteenth century. No other has
received more direct benefit from the art of invention, the teachings
of modern science, and the intelligent practice of skilled operators.
Cooperative and commercial organizations have been formed to conduct the business locally and to guard its general interests. State
laws and appropriations of money have been made to fosfer and promote this industry. Dairying has become the specialty of districts
of Vv^ide area in different parts of the countr}^. It is now regarded as
among the most progressive and highly develoi)ed forms of farming
in the United States.
The greater part of this country has been found so well adapted to
dairying that its extension has more than kept pace Avith the opening
and settlement of new territory. A belief was long entertained that
successful dairying in America must be restricted to narrow geographical limits, constituting a "dairy belt" lying between the fortieth
and forty-fifth i)arallels of latitude and extending from, the Atlantic
Ocean to the Missouri River; the true dairying districts were thought
to be in separated sections, occupying not more than one-third of the
area of this belt. These ideas have been exploded. It has been
proved that good butter and cheese can be made, by proper management, in almost all i>arts of North America. Generally speaking,
good butter can be made wherever good beef can be produced.
Advantages unquestionably exist in the climate, soil, water, and
herbage of certain sections, but these factors are largely under control, and what is lacking in natural conditions can be supplied by
tact and skill. So that, while dairying is intensified, and constitutes
the leading agricultural interest over large areas whe)*e the natural
advantages are greatest, the industry is found w^ell established in
spots in almost all parts of the country and developing in unexpected
places and under wiiat might be considered as very unfavorable
conditions.
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DAIRYING DURING THE COLONIAL PERIOD AND AT THE PRESENT TIME.

Dairying was practiced in this country in colonial times, and butter
and cheese are mentioned among the early exports from the settlements along the Atlantic coast; hut this production was only a feature
of general and pioneer farming. Dairying as a specialty did not
appear in the United States to any extent until well along in the nineteenth century. The dairy history of the country is therefore identical with its progressin the present century. This progress has been
truly remarkable. The wide territorial extension; the immense investment in lands, buildings, animals, and equipment; the great
improvement in dairy cattle; the acquisition and diffusion of knowledge as to economy of production ; the revolution in methods and systems of manufacture; the general advance in quality of products; the
'wonderful increase in quantity; the industrial and commercial importance of dairying, all constitute a prominent feature in the material
progress of the nation.DAIRYING DURING THE EARLY PART OF THE CENTURY.

During the early part of the century the keeping of cows on American farms was incident to the general work. The care of milk and
the making of butter and cheese were in the hands of the women of
the household, and the methods and utensils were crude. The average
quality of the products was inferior. The supply of domestic markets was unorganized and irregular. The milch cows in use belonged
to the mixed and indescribable race of ''native " cattle, with occasionally a really good dairy animal appearing singly, almost by accident,
or, at the best, as one of a family developed by some uncommonly
discriminating yet unscientific breeder. The cows calved almost
universally in the spring, and were generally allowed to go dry in the
autumn or early winter. Winter dairying was practically unknown.
As a rule, excepting the pasture season, cattle were insufficiently and
unproütably fed and poorly housed, if at all. It was a common thing
for cows to die of starvation and exposure, and it was considered no
disgrace to owners to have their cattle ''on the lift"^ in the spring.
In the Eastern and Middle States the milk was usually set in small
shallow earthen vessels or tin pans for the cream to rise. Little
attention was paid to cooling the air in which it stood in summer or
to moderating it in winter so long as freezing was prevented. The few
who scalded fresh milk had no idea of the true reason for so doing or
why beneficial effects resulted. The pans of milk of tener stood in
pantries and cellars or on kitchen shelves than in rooms specially constructed or adapt^ed to the purpose. In southern Pennsylvania and
the States farther south spring houses were in vogue; milk received
^ A common expression in years past in some localities, indicating the actual
necessity of human aid to raise emaciated animals to their feet.
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care, ánd setting it in earthen crocks or pots, standing in cool, ñowing
water, was a usual and excellent practice. Churning the entire milk
was ver}^ common. This is still done to some extent in the Southern
States, where butter is made every morning and where all the milk
is buttermilk. In seasons of scarcity of milk there was no butter.
In the l^i^orthern States there were some instances where families were
supplied with butter weekly during most of the year, and with an
occasional cheese, directly from the producers. But the general farm
practice was to ''pack" the butter in firkins, half firkins, tubs, and
jars, and let the cheese accumulate on the farm, taking these products to market only once or twice a year. Not only were there as
many different lots and kinds of butter and cheese as there were producing farms, but the product of a single farm varied in character
and quality according to season and other circumstances. Every
package had to be examined, graded, and sold upon its merits. It
was usual for half the butter in market to be strong, if not actually
rancid, and for cheese to be sharp. With the products largely low in
grade, prices were also very low. (PI. XVII. )
DAIRYING DURING THE MIDDLE OP THE CENTURY.

The above conditions continued without material change up to the
middle of the century. Some improvement was noticeable in cattle
and appliances, and in some sections dairy farming became a specialty,
although not in a marked degree. Herkimer County, N. Y., is probably the best example of early dairy districts in this country. Of this
county X. A. Willard wrote (in 1870) as follows:
Cheese making began here more than sixty years ago. For upward of twenty
years its progress was slow and the business was deemed hazardous by the majority of farmers, who believed that overproductioij was to be the result of making
a venture upon this specialty. The fact, however, gradually became apparent
that the cheese makers were rapidly bettering their condition and outstripping in
wealth those who were engaged in grain raising and a mixed husbandry. About
the year 1830 darying became general in the towns of Herkimer County north of
the Mohawk, and some years later spread through the southern part of the county,
gradually extending into Oneida and adjoining counties. Up to this period and
for several years later little or no cheese was shipped to Europe. It was not considered fit for market till fall or winter. It was packed in rough casks and peddled in the home market at 5 to 8 cents a pound.

All the operations of the dairy continued rude and undeveloped
even in these ''dairying districts." The cows were milked in the
open yard, and the curds were worked in homemade tubs and pressed
in log presses. Everything was done by guess; there was no order,
no system, no science in dairy operations. The cheese-making section gradually embraced the central and western portions of New
York and the adjacent parts of Pennsylvania and Ohio, and the total
production became large. Toward the middle of the century the
gross supply of cheese was in excess of domestic demand, and cheese
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exports from the United States, mainly to Great Britain, ranged from
3,000,000 to 17,000,000 pounds a year. With the growth of cities and
towns the business of milk suj)ply increased and better methods prevailed. Yet, prior to the 3^ear 1850 no city had received any part of
its milk supply by railroad transportation ; near-by producers met all
existing demands by hauling in their own vehicles. Butter making
for home use and in a small way for local trade was common wherever cows were kept, and in some places there was a surplus sufficient
to be sent to the large markets. Vermont and New York became
particularly noted for butter production. ' ' Franklin County butter, "
from counties of this name in those two States and in Massachusetts,
was the favorite in New England markets, and the fame of ^'Orange
County" and '^Goshen" butter, from southern New^ York, was still
more extensive.
DAIRYING DURING THE THIRD QUARTER OF THE CENTURY.

The twenty-five years following 1850 Avas a period of remarkable
activitjT- and progress in the dairy interests of the country. At first
the agricultural exhibitions or ''cattle shows," which were comparatively new and popular, and the enterprise of importers turned attention toward the improvement of farm animals; breeds of cattle noted
particularly^ for dairy qualities were introduced and began to win the
favor of dairy farmers. Then the early efforts at cooperation in dairying were recognized as successful, and w^ere copied until the cheese
factory became an established institution. Once fairl}^ started in the
heart of the cheese-making district of New York, the factory systera
spread with much rapidity. The ' ' war period " lent additional impetus
to the forward movement. The price of cheese, which was 10 cents
per pound and less in 1860, rose to 15 cents in 18G3 and to 20 cents
and over in 1865. The foreign demand increased also, and the yearly
cheese exports rose from 10,000,000 pounds in 1850 to 15,000,000 in
1860 and to almost 50,000,000 in 1865. Ten years later over 100,000,000
pounds were exported.
ESTABLISHMENT OF CHEESE AND BUTTER FACTORIES.

Although several earlier instances of associated dairying liaA^e been
authenticated, which were locally successful, it is generally conceded
that the credit of establishing the first real cheese factory, which
served as a model and incentive to others (fig. 10), belongs to Jesse
Williams, of Oneida County, N. Y. Mr. Williams lived upon his farm,
near Rome. He was an experienced and skillful cheese maker, and
his dairy had such a good reputation and its product w^as so eagerly
sought at prices above the average that he increased his output of
cheese by adding to his o^Yn supply of milk that from the herd of a
son located upon a farm near by, and then from other neighbors. This
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idea of bringing together daily the milk from several neighboring
farms, to be made into cheese at one place by a skilled operator, Avas
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FIG.

10,—Elevations and plan of one of the first cheese factories
built in the United States.

the germ from which sprang the cheese-factory
system of the United States. Mr. Yf illiams began
working on this plan in 1851. He was so successful that a special building was erected the next
year and fitted up Avith the best apparatus obtainable. The effect of this good example and the
early extension of the factory system is shown by
the following table, which gives the number of
factories built and put into operation in New York annually during
the years stated :
Number of cheese factories established in the State of New York annually, 1854-1866.
Year.
1854-1855..
1853
1857
1858
1859
I860
1861

Factories.
4
2
3
3
4
4
17
18

Year.

Factories.

1863
1863
1864
1865
1866 ...

25
111
210
52
46

Total in 1866

499

Cheese factories were soon started in Pennsylvania and Ohio, and
then in other States, East and West. In 1869 the number in the whole
country exceeded 1,000, and from that time the cooperative, or factory,
system practically superseded the making of cheese on farms.
1 A 99
25
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Making batter in quantity from milk or cream collected from numerous farms soon followed as the next advance in American dairying.
Such establishments are properly butter factories, but the name of
'•creamery" has been generally adopted, and is not likely to be
changed. The first creamery was* built by Alanson Slaughter, near
Wallkill, Orange County, N. Y., in the year 1801. The milk from
375 cows w^as received here daily. In Illinois the first cheese factory
was started in 1863 and the first creamery in 1807. In Iowa these
respective dates were 18G6 and 1871. During the earlier j^ears of their
operation it was quite common for both butter and cheese to be made
at the creameries at different times, or butter and skim cheese at the
same time.
SOME FEATURES OP THE FACTORY SYSTEM OF DAIRYING.

Tlic effect of the establishment of cheese and butter factories, comparatively new in kind, is to transfer the making of butter and cheese
from the farm to the factory. Originating in this country, although now
extensively adopted in others, the general plan may be rightly called
''The American system of associated dairying." It constitutes one of
the notable and important landmarks in the i)rogress of dairying during
the present centur}^ The early cheese factories and creameries were
purely cooperative concerns, and it is in this form that the system has
usually extended into new territory, whether for the production of
butter or cheese. The cow owners and producers of milk cooperate
and share, upon any agreed basis, in organizing, building (or renting
and refitting), equipping, and managing the factory and disposing of
its products. The farmers interested as joint owners, and all who
contribute milk or cream, are called the patrons. The operations are
managed by a committee or board of directors chosen by and from the
patrons. If the business is large enough to warrant the expense, the
immediate supervision of the concern and all its interests is intrusted
to a single manager, employed by the board. In a factory of this
kind all expenses are deducted from the gross receipts from sales and
the remainder is divided pro rata among the patrons upon the basis
of the raw material contributed. Another plan is for the plant to be
owned bj^ a joint stock company, composed largely, if not wholly, of
farmers, and milk or cream is received from any satisfactory i)roducer.
In this case interest on the property or capital is usually allowed and
included in the current expenses. The management is otherwise the
same; the stockholders receive a fixed rate of interest on their investment and the dividends to patrons depend upon their deliveries of
milk or cream and the fluctuations of the market for the factory
products. The proprietary plan is also common, being managed
much like any other factory; the proprietor or company buys the
milk or cream from the prodncers at prices mutually agreed upon
from time to time and assumes all the expensesj risks, and returns of
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the business. Another way is for the factory, whether owned and
managed by a company of farmers (probabl}^ themselves patrons) or
b}' outsiders, to bear all expenses, make and sell the butter and clieese
at a fixed charge per pound, and divide the net X)roceeds of sales as on
the purely cooperative plan. All these plans are varied and modified
in practice. Fig. 11 shows the ground plan of the first creamery in
this country.
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11 —Ground plan of tlie first creamery, or butter factory, in the United States (provisions
for cheese making, included): 1, water pipe; 3, churns; 3, butter worker; 4, whey cistern.

FIG.

METHODS OF MANAGEMENT OF CHEESE AND BUTTER FACTORIES.

Independent of the matters of ownership, organization, and control,
the factories and creameries differ much in methods of management
and of settlement with patrons. Great progress in these particulars
has been made since the introduction of the system. The first establishments received milk from patrons daily and sometimes twice a
day. From near-by farms the milk was often warm from the cow at
time of delivery. The milk was then kept in large vats (for cheese
making) or in immense shallow pans in a cooling and creaming room
until skimmed. Abundant room and exx3ensive receptacles were nee
essary at the creamery. Then, for butter making, deep setting of the
milk in cool water was adopted. The creameries Avere provided vvith
pools or stationary vats below the floor level. Through these, cool
water flowed from springs near at hand, and in them the milk was set
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in ''shotgun" cans (fig. 12), immediately after arrival, for cooling and
for cream to form. The pools were 18 or 20 inches deep, with racks at
bottom to hold cans. The tin cans were 22 inches deep and 8 inches
in diameter and filled so that when in the pool the top of the milk
was just below the surface of the water. Springs with abundant flow
and having a natural temperature of 48° to 56° F. were regarded as
highly desirable. Afterwards came the method of mechanical cream
separation (to be later described) in j)lace of "setting," or the gravity
system. Another radical change, which began about 1875, was to set
and skim the milk on the farms and haul only cream to the factories.
Agents from the creameries, with suitable teams and carrying cans,
drove from farm to farm and gathered the cream. Hence, the name
of " gathered-cream factories" for establishments of this class. This
kind of factory is still the favorite in some good butter districts, and
it has very decided merits. The earliest factories and creameries
paid for milk by the quart or gallon and at the same price, all lots of
equal bulk being regarded of equal value. The
first step in advance on this line was to buy or
credit milk by weight, but still all at the same
price. On the gath ered-cream plan, equal bulk
measures of cream were long regarded as of
like value, and this is still"practiced to some
extent. The most modern and approved plan
is to pay for the milk or cream received by
factory or creamery according to the pounds
of fat it actually contains as experimentally
determined. This will be referred to latei*,.
At first it was considered sufficient to have
FIG..12.—" Shot-gun" setting
200 cows tributary to a factory, and patrons
can and cream dipper.
w^ere expected to be located within a mile or
two, and 4 or 5 miles was the maximum haul. Larger factories were
soon favored as more economical, and very lárice ones have been latel}^
put in operation, each receiving the daily product of thousands of cows.
Milk and cream is hauled twice as far as formerly to patronize a factor^^, and often by cooperation among the farmers along a ' ' route. " All
patrons are now expected to cool their milk thoroughly before it leaves
the farm. In the latest form of creamery management, cream is collected
over many square miles of territory and transported long distances by
rail to be made into butter at a central factory. (A modern creamery is
shoAvninPLXVIII.)
THE CONDENSED-MILK INDUSTRY.

The condensed-milk industry had its beginning coincident with the
inauguration of the factory system for making butter and cheese.
Some method of preserving milk had long been sought and numerous
preparations of the article had been offered, but these failed to meet
the requirements and win public favor. In 1846 experiments were
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begun in New York by Mr. Gail Borden with a view of securing a preserved milk that was pure, wholesome, and palatable, capable of being
transported long distances and kept for long periods in trying climates,
and then serving as a satisfactory substitute for crude, fresh milk;
bat it was not until 1856 that he obtained results which have since
popularized the product in every quarter of the globe. The X3reviously
prevailing ideas of a dry form of milk (desiccated, solidified, or X30wdered) were abandoned, and it was decided that a semiliquid state
was the best form for preservation. The correctness of this decision
is attested b}^ the fact that, extensive as the industry now is and
numerous as are the commercial brands, all condensed milk is still
prepared under substantiallj^ the system then originated. This
applies to the unsweetened as well as to the sweetened article, for
"plain condensed milk" was first introduced and x)ut upon the market about the year 1861. It was then mainly in open vessels and
intended for early use. At that time condensed milk in both forms
had become well known, and four or five factories were in operation,
each producing about 5,000 one-pound cans per day. For the year
1879 the production of condensed milk in the United States was
reported as 13,000,000 pounds and for 1889 as 38,000,000 pounds.
APPLICATION OF MECHANICS TO THE DAIRY.

The third quarter of the century was also a period of unprecedented
progress in the application of mechanics to the dairy. The factories

FIG.

13.—Milk room, with small shallow pans.

and creameries required new equipment, adapted to manufacture upon
an enlarged scale, and equal attention was paid to the improvement
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of appliances for farm dairies. Shallow pans were changed in shape
and greatly enlarged; some were made to hold 20 or 30 gallons,
and had bottom and sides double for cooling or warming by the water
jacket. (See figs. 13 and 14.) Then these big pans, and most others,
disappeared in favor of deep setting. This system, in wliich deep

FIG.

14.—Large milk pans, open and shallow.

cans were used, set in cold water, preferably iced water, was introduced from Sweden, although the same principles had been in practice for generations in the spring houses of the South. Numerous
creaming appliances, or creamers, were invented, based upon this

FIG.

15.—Patterns of hand butter workers.

system. Butter workers of various models, most of them employing
the lever, or a crank and roller, took the i)lace of the bowl and ladle
and the use of the bare hand. Churns appeared of all shapes, sizes,
and kinds, the general plan being to abolish dashers and substitute
the agitation of cream for violent beating. About this time the writer
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made a search of the United States Patent Office records, which
revealed the fact that forty or fifty new or improved cliiirns were
claimed annuall}^, and, after about one-fourth were rejected, the patents actually issued provided a new churn ever^^ ten or twelve days
for more than sevent}^ years! This illustrates the activity of invention in the dairy line. It was admitted by all that at this period the
United States was far in advance of any other country in the variety
and excellence of its mechanical aids to dairying. (Fig. 15.)
ORGANIZATION OF DAIRYMEN'S ASSOCIATIONS.

The same period witnessed the organization of dairymen in voluntary associations for mutual benefit, the formation of clubs and
societies of breeders of pure-bred cattle, and the appearance of the
first American dairy literature of consequence in book form. The
American Dairym^en's Association was organized in 1863. Its field
of activity Avas east of Indiana, and accordingly the Northwestern
Dairymen's Association was formed in 1867. Both of these associations continued in existence, holding periodical conventions and
publishing their proceedings for twelve or fifteen years. Then followed the formation of State dairy associations in Vermont (1870),
Pennsylvania (1871), Wisconsin (1872), Illinois (1874), Iowa (1876),
New York (1877), and other States, superseding the few i)ioneer
societies, which, for the time, covered broader fields.
INTRODUCTION OF DAIRY CATTLE AND EFFORTS AT HERD IMPROVEMENT.

The Shorthorn breed led in the introduction of improved cattle to
the United States, and for a long time the representatives of this race,
imported from England, embraced fine dairy animals. Shorthorn
grades formed the foundation, and an excellent one, upon which
many dairy herds were built during the second and third quarters of
the century, and much of this blood is still found in prosperous dairy
districts. The period named was that of greatest activity in importing improved cattle from abroad ; but Shorthorns have been so generally bred for beef qualities that the demand for them is almost
exclusively^ on that line, and very few of the breed are now classed as
dairy cattle. Ayrshires from Scotland, Holstein-Friesians from North
Holland, and Jerseys and Guernseys from the Channel Islands, are
the breeds recognized as of dairy excellence, and upon animals graded
and improved from these the industry mainly depends. The first
two breeds named are noted for giving large quantities of milk of
medium quality; the other two, both often miscalled *'Alderney,"
give milk of exceeding richness, and theirs is the favorite blood with
butter makers. There are also the Brown Swiss and Simmenthal cattle
from Switzerland, the ISTormandy breed from France, and Red-Polled
cattle from the south of England which have dairy merit, but belong
rather to what is called the *'general-purpose" class. Associations of
persons interested in maintaining the purity of the respective breeds
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have "been formed since 1850, and they all record pedigrees and publish
registers or herdbooks. Pure-bred herds of some of these different
breeds are owned in nearly every State, and these animals aggregate
200,000 or 300,000. Their blood is so generally diffused that lialfbreeds or higher grades are very numerous wherever cows arc kept
for dairy purposes. Therefore, although pure-bred animals form less
than 2 per cent of the working dairy herds, their influence is so great
that it is probable the average dairy cow of the United States at the
close of the century will carry nearly 50 per cent of improved blood.
The breeding and quality of this average cow, and consequently her
productiveness and profit, have thus been steadily advanced.
The progress made in this respect in fifty years has been remarkable. When improvement upon the native stock began, a cow that
would make a pound of butter a day for two or three months was a
local celebrity. Now and then a single animal made a really noteworthy record, like that of the Oakes cow, famous in Massachusetts
about 1816. This cow gave 44 pounds of milk a day and made 467
pounds of butter during one season, but she was evidently a sport and
failed to reproduce her equal. The first good record of definite herd
improvement was made by Zadock Pratt, of Greene County, N. Y.
By careful selection and culling he increased the average butter
product of his 50 cows from 130 pounds for the year 1852 to 225
pounds in 1863; for seven years the average milk yield Avas 4,710
pounds per cow. About 1865, when good cows sold for $40 or less, an
enterprising dairyman in New England advertised widely that he
would pay $100 for any cow which would yield 50 pounds of milk a
day on his farm for two or three consecutive days. Not an animal
was oifered under these conditions. The good dairy cow has now
been so long bred to a special purpose that instead of the former short
milking period, almost limited to the pasture season, it yields a comparatively even flow of milk during ten or eleven months in every
twelve, and if desired the herd produces as much in winter as in
summer. A cow that does not average 6 or 7 quarts of milk per day
for three hundred daj^s, being 4,000 to 4,500 j)ounds a year, is not
considered profitable. There are many herds having an average
yearly product of 5,000 pounds per cow, and single animals are numerous which give ten or twelve times their own weight in milk during
a year. Quality has also been so improved that the milk of many a
cow will make as much butter in a week as did that of three or four
average cows of the mid-centur3^ Whole herds average 300 to 350
pounds of butter a year, occasionally more, and authenticated records of cows giving 2 pounds a day are verj^ numerous. Rivals to the
Oakes cow may now be found frequently, often several in one bovine
family, the dairy merit maintained and transmitted by judicious
breeding ; and although animals of such excellence are none too common, they no longer excite astonishment or incredulity. (PL XIX.)
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DAIRYING DURING THE CLOSING DECADES OF THE CENTURY.

The development of dairying in the United States during the closing decades of the nineteenth century has been uninterrupted and
marked by events of the greatest consequence in its entire history.
The importance of two inventions during this period can not be overestimated.
MECHANICAL SEPARATION OF CREAM FROM MILK.

The first is the application of centrifugal force to the separation of
cream from milk. This is based upon the fact that the specific gravity
of milk serum, or skim milk, Is greater than that of the fatty i:)ortion, or
cream. The dairy centrifuge, or cream separator (fig. IG), enables the
creaming or '' skimming" Jo be done immediately after milking, prefer-

FiG. 16.—Centrifugal cream separator (in operation).

ably while the milk has its natural warmth. The cream can be churned
at once, while sweet, but the better and usual practice is to cool thoroughly and then slowly cure, or "ripen," it for churning. The cream
can be held at a comparatively high temperature, avoiding the necessity of much ice or cold water. The skim milk is available for use
while still warm, quite sweet, and in its best condition for feeding to
young animals. Tliis mechanical method is more efficient than the
old gravity system, securing more perfect separation and preventing
loss of fat in the skim milk. It also largely reduces the dairy labor.
The handling and care of the milk may be thus wholly removed from
the duties of the household. Separators are made of sizes and patterns
suited to farm use, and to be operated by hand or power—a dog or a
sheep, a bull or a horse, water, electricity, or steam. The foregoing
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conditions apply when the separation is done on the farm where the
milk is produced. In creamery practice the milk is usually aired
and cooled on the patrons' farms and hauled once a day to the factory; there it is warmed to facilitate the work, passed through the
separator, and the skim milk may be -at once hauled back to the
farms. A creamery uses one or more separators of large capacity,
operated by power. This practice involves the double haul and an
apxjarent Avaste of the farmer's time and labor. A movement toward
economy in this respect is the establishment of ''skimming stations"
at convenient points, equipped with one or more power separators; to
these the milk is taken for separation from the farms in the vicinity,
and from these stations the cream
is carried, to the central factory for
curing and churning.
Besides its economy and its effect
upon labor, the mechanical cream
separator almost eliminates the factor of climate in a large part of
dairy management, and altogether
has worked a revolution in the
industry. The centrifuge is still a
marvel to those who see it working
for the first time. The whole milk,
naturally warm or warmed artificially, flows into a strong steel bowl
held in an iron frame; the bowl reFIG. 17.- -Babcock tester (cheap form, withvolves at rates varying from 1,500
out bottles).
to 25,000 times per minute, and
from two projecting tubes the cream and skim milk separately flow
in continuous streams. The machines can be regulated to produce
cream of any desired quality or thickness. These separators of different sizes are capable of thus skimming or separating (more properly, creaming) from 15 to 500 gallons of milk per hour. A machine
of standard factory size has a speed of 6,000 to 7,000 revolutions a
minute and a capacity for creaming 250 gallons of milk an hour.
The world is indebted to Europe for this invention, at least as a
dairy appliance. It is the only instance in which dairy invention
abroad has been notably in advance of the United States. Yet, investigations were in progress contemporaneously in this country along
the same line, and many of the material improvements in the cream
separator and several novel patterns have since been invented here.
The machine has been vastly improved during its twenty years of
existence. At first the bowl was filled with a ''charge" of milk, the
separation effected, the machine stopped, its compartments emptied
of milk and cream, then refilled and started again. The continuously
acting machine was soon invented, however, and is now universal.
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Most of the power machines are stiil operated by pulley, belting, and
intermediate (as shown in fig, IG), but in the latest patterns steam is
applied directly to a turbine wheel in the ba«e of the standard. The
first centrifugal separators were put into practical use in this country
and Great Britain in the year 1879. On the continent of Europe they
were used a little earlier. The century closes with more than 40,000
of these machines in operation in the United States.
FAT TEST FOR MILK.

The second great dairy invention of the period is tlie popular fat
test for milk, being a quick and easy substitute for chemical analysis.
This is one of the public benefactions of the agricultural experiment
stations. In several States these stations have done much creditable

-cf//5jfe¿.

FTO.

18.—Early and cheap foiin of Babcock tester.

work in dairy investigation, and from them have come several clever
methods for testing the fat content of milk. The one which has been
generally approved and adopted in this and other lands is named for
its originator. Dr. S. M. Babcock, chemist and dairy investigator,
first of the New York experiment station at Geneva and since of the
Wisconsin experiment station. (See figs. 17 to 21. ) This test combines
the principle of centrifugal force Avith simple chemical action. The
machine on the Babcock plan has been made in a great variety of patterns, simple and inexj^ensive for home use and more elaborate and
substantial for factories. By these machines from two to forty samples
may be tested at once in a few moments, and by the use of bottles specially provided the percentage of fat may be determined in samples of
milk, cream, skim milk, or buttermilk. Of course, the glassware appurtenances of these testers must be mathematically accurate. Besides
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the machine and its fittings, tlie onl}^ supplies needed are sulphuric
acid of standard strength and warm water. Any person of intelligence can soon learn to make ordinary tests with this aijpliance, but
care and skill are necessary to absolutely correct results.

FIG.

19.—Hand Babcock tester, with strong drum.

This fat test of milk has wide application, and it may fairly be
questioned whether it is second to the cream separator in advancing
the economics of dairying. The percentage of fat being accepted as
the measure of value for milk for nearly all purposes, the Babcock

Hand Babcock tester, with variety of glassware.

test may be the basis for municipal milk inspection, for fixing tlie
price of milk delivered to city dealers, to cheese factories, creameries,
and condenseries, and for commercial settlements between patrons in
cooperative dairying of any kind. By this test also the dairy farmer
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may i)rove the quality of iiiiik from his different cows and (with
quantity of milk yiekl recorded) may ñx their respective value as
dairy animals. Cows are now frequently bought and sold ui3on the
basis of the milk scale and the Babcock test. With perfect apparatus in competent hands the accuracy of the test is beyond question,
and it is of the highest scientific value and practical use. It sliouki
be noted that although clearly patentable, thus offering to the patentee an independent income through a very small royalty, this priceless invention and boon to dairying was freely given to the public 15y
Dr. Babcock. Recognition of this public service has taken the form
of a medal voted by the legislature of Wisconsin, and a handsome
testimonial has been sent by the spontaneous action of appreciative
creamerymen in distant New Zealand.

FIG.

21.—Babcock testGr for use by direct steam power, or."'turbine tester.'

DAIRYING AT THE PRESENT TIME.

The advent of the twentieth century will find the daiiy industry
of the United States established upon a plane far above the crude and
variable domestic art of three or four generations ago. The milch
cow itself, upon which the whole business rests, is almost as much a
machine as a natural product, and, as already shown, a very different
creature from the average animal of the olden time. Instead of a few
homely and inconvenient implements for use in the laborious duties
of the dairy, perfected appliances, skillfully devised to accomplish
their object and lighten labor, are provided all along the Avay. Long
rows of shining tin pans no longer adorn rural dooryards. The factory system of cooperative or concentrated manufacture has so far
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taken the x^lace of home dairying that in entire States the cheese vat
or press is as rare as the handloom, and in many counties it is as hard
to find a farm churn as a spinnini^ wheel.
A SAMPLE OF THE CHANGES IN DAIRY PRACTICES.

Here is an example of the radical change wrought in dairy practices:
Northern Yermout has long been a region of large butter production.
St. Albans is the business cent-er of Franklin County. During the
middle of the century the country-made butter from miles around
came to this market every Tuesday. The average weekly supply was
30 to 40 tons. This butter was very varied in quality, was sampled
and classified with much labor and expense, placed in three grades,
and forwarded to the Boston market, 200 miles distant. During
twenty-five je'dvs ending in 1875, some 65,000,000 pounds, valued at
$20,000,000, passed through this little town. All of this was dairy butter
made upon one or two thousand different farms, in as many churns. In
1880 the first creamery was built in this county; ten years later there
were fifteen. Now, a creamery company located at St. Albans has
fifty-odd skimming or separating st^ations distributed through this and
adjoining counties. (PI. XX. ) To those is carried the milk from more
than 30,000 cows. Farmers having home separators may deliver cream
which, being inspected and tested, is accepted and credited at its
actual butter value, just as other raw material is sold to mills and factories. The separated cream is conveyed by rail and wagon—largely
the former—to the central factory. There, in one room, from 10 to 12
tons of butter are made every working-day. A single churning place
for a whole county! All of this butter is of standard quality, "extra
creamery," and is sold on its reputation, upon orders from different
points received in advance of its manufa<îture- The price is relatively higher than the average for the product of the same farms fifty
years ago. This is mainly because of better average quality and
greater uniformity—two important advantages of the creamer}^ system.
METHOD OF MILKING UNCHANGED.

In one respect dairy labor is the same as a hundred years ago.
Cows still have to be milked by hand. Although numerous attempts
have been made, and patent after patent has been issued, no mechanical
contrivance has yet been a practical success as a substitute for the
human hand in milking. Therefore, twice a day, every day in the
year, the dairy c-ows must be milked by manual labor. This is one
of the main items of labor in dairying, as well as a most delicate and
important duty. Allowing 10 cows per hour to a milker,which means
lively work, it requires the continuous service of an army of 300,000
men, working ten or twelve hours a day throughont the year, to milk
the cows kept in the United States.
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ORGANIZATION OF TEE DAIRY INDUSTRY.

The industry is becoming tlioronghly organized. Besides local
clubs, societies, and unions, there are dairy associations in thirty
States, most of them incorporated, and receiving financial aid under
State laws. The proceedings of the annual conventions are, in several
instances, reported and published at public expense. In some States
tlie butter makers and cheese makers are separately organized; in
some States creamery men and dairy farmers hold separate meetings.
Large competitive exhibits of dairy products are also held, and PI.
XXI shows the annual exhibit for 1899 of the National Creamery
Butter Makers at Sioux Falls, S. Dak., including the exhibit of foreign butters by the Department of Agriculture. Eighteen States provide by law for officials known as dairy commissioners or food and
dairy commissioners. These officers have a national association, and
there are also two national organizations of dairymen. At several
large cities and centers of activity in the commerce of the dairy there
are special boards of trade. The Department of Agriculture has a
Dairy Division, whose purpose is to keep informed upon and to pro'mote the dairy interests of the country at large. Dairy schools are
maintained in a number of States, offering special courses of practical
and scientific instruction in all branches of the business. (PL XXII.)
These schools and the agricultural experiment stations, with which
most of the dairy schools are connected, are doing much original
research, and constantly adding to the store of useful information as
to the application of modern science to this industry. Graduates
from the schools are scattered all over the country as managers of
dairy farms and superintendents of creameries and cheese factories,
and are contributing to the general improvement in dairy methods
and results. Weekly and monthly journals in the interest of dairy
production and trade are published in various parts of the country,
and during the last decade or two a number of noteworthy books on
different aspects of dairying have been published, so that the student
of this subject may fill a good-sized case with substantial volumes,
technical and practical in character.
MILK PRODUCTION.

The business of producing milk for town and city supply, with the
accompanying agencies for transportation and distribution, has grown
to immense proportions. In many places the milk trade is regulated
and supervised by excellent municipal ordinances, which have done
much to prevent adulteration and improve the average quality of the
supply. Full as much, however, is being done by private enterprise,
through large milk companies, well organized and equipped, and establishments which make a specialty of serving milk and cream of fixed
quality and exceptional purity. These efforts to furnish ^'certified"
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and '^guaranteed " milk and general competition for the best class of
trade are doing more to raise the standard of quality and improve
the service than all the legal measures. The buildings and equipment of some of these modern dairies 'are quite beyond precedent.
This branch of dairying is advancing fast, and upon the substantial
basis of care, cleanliness, and better sanitary conditions. (Pis.
XXITI and XXIV.)
CHEESE MAKING.

Cheese makinghasbeen transferred bodily from the realm of domestic arts to that of manufactures. Farm-made cheeses are hard to find
anywhere; they are used only locally, and make no impression upon
the markets. In the middle of the centurj^ about 100,000,000 pounds
of cheese was made yearly in the United States, and all of it in farm
dairies. At the close of the century the annual production of the
country will be about 300,000,000 pounds, and 96 or 97 per cent of this
will be made in factories. Of these establishments, there are nearly
3,000, but they vary greatly in capacity, and man}^ are very small.
New York and Wisconsin each has a thousand. The former State
makes nearly twice as much cheese as the latter, and the two together
produce three-fourths of the entire output of the country. The other
cheese-making States, in the order of quantity produced, are Ohio,
Illinois, Michigan, and Pennsylvania; but these are all comparatively
unimportant. A change observed as taking place in the factory system is that of bringing a number of factories i^reviously independent
into a ''combination " or under the same management. This tends to
improve the quality and secure greater uniformity in the product, and
often reduces cost of manufacture, all being decided advantages.
More than nine-tentlis of all cheese made is of the familiar standard
variety, copied after the English Cheddar, but new kinds and imitations of foreign varieties are increasing. The cheese made in the
country, with the small importations added, gives a yearly allowance
of less than 4 pounds to every person; but as 30,000,000 to 50,000,000
pounds are still annually exported, the per capita consumption of
cheese in the United States does not exceed 3| pounds per annum.
This is a verj^ low rate, much less than in most European countries.
BUTTER MAKING.

Great as the growth of the associated system of butter making has
been and fast as creameries have multiplied, especially in the newer
and growing agricultural States, such as Minnesota, Nebraska, Kansas, South Dakota, and Washington, there is still much more butter
made on farms in the United States than in creameries. Creamery
butter controls all the large markets, the dairy products making comparatively little impression on the trade ; but home consumption and
the supply of small customers and local markets make an immense
aggregate, being fully two-thirds of all. Estimating the annual
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butter product of the country at 1,400,000,000 pounds, not much over
400,000,000 of this is made in the 7,500 or 8,000 creameries now in
operation. Iowa is the greatest butter-producing State and the one
in which the greater proportion is made on the factory plan. This
State has 780 creameries, only two counties being without them ; about
two-fifths are cooperative. In these creameries about 88,000,000 pounds
of butter are yearly made from 624,000 cows. It is estimated that in
the same State 50,000,000 pounds of butter in addition are made in
farm dairies. The total butter product of this State is therefore onetenth of all made in the Union. Iowa sends over 80,000,000 pounds
of butter every year into other States. Xew York is next in importance as a butter-making State, and then come, in order, Pennsylvania,
Illinois, Wisconsin, Minnesota, Ohio, and Kansas. Yet, all of these
combined make but little more than one-half of the annual butter crop
of the United States, and in no one of them except Iowa is half of the
butter produced made in creameries. The average quality of butter
in America has materially improved since the introduction of the
creamery system and the use of modern appliances, and the average
continues to improve. Nevertheless, a vast quantity of poor butter is
made—enough to make a large and jjrofitable business in collecting it
at country stores at grease prices or a little better and rendering or
renovating it by patent processes. This renovated butter has been
fraudulently sold to a considerable extent as the true creamery article,
of which it is a fair imitation while fresh, and several States have
recently made laws to identify the product and prevent buj^ers from
being deceived. No butter is imported into this country, and the
quantity exported is as yet insignificant, although there is beginning
to be a foreign demand for American butter. The home consumption
must accordingly be at the yearly rate of 20 pounds to the person, or
about 100 pounds annually to the family of average size. If approximately correct, this shows Americans to be the greatest butter-eating
people in the world.
The people of this country also consume millions of pounds every
year of butter substitutes and imitations, such as oleomargarine and
butterine. Most of this is believed to be butter by those who use it,
and the State dairy commissioners mentioned are largely occupied in
the execution of laws intended to protect consumers from these butter
frauds,
BY-PRODUCTS OF DAIRYING.

Within recent years there has been great development in the economical uses of the by-products of dairying. Ten years ago there
were enormous quantities of skim milk and buttermilk from the
creameries and of whey from cheese factories, which were absolutely
wasted. At farm dairies these by-products are generally used to
advantage in feeding animals, but at the factories, especially at
the seasons of greatest milk supply, this most desirable method of
1 A 99
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utilization is largely impracticable. In many places new branches
have lately been added to the industry, which make sugar of milk
and some other commercial products from whey, and utilize skim milk
in various ways. The albumen of the latter is extracted for use with
food products and in the arts. The casein is desiccated and prepared
as a baking supply and substitute for eggs, as the basis of an enamel
paint, as a substitute for glue in paper sizing, and it is also solidified
so as to make excellent buttons, combs, brush backs, handles, electrical insulators, and similar articles.
NUMBER OF COWS AND QUANTITY AND VALUE OF DAIRY PRODUCTS.

The cows in the United States were not counted until 1840, but
have been since enumerated for every decennial census. It has
required from 23 to 27 cows to every 100 of the population to keep the
country supplied with milk, butter, and cheese, and provide for the
export of dairy products. The export trade has ñuctuated much,
but has never exceeded the produce of 500,000 cows. With the closing years of the century it is estimated that there is one milch cow in
the United States for every four persons. This makes the total number of cows about 17,500,000. They are unevenly distributed over
the country, being largely concentrated in the great dairy States.
Thus, Iowa leads with 1,500,000 cows, followed by New York with
almost as many; then Illinois and Pennsylvania, with about 1,000,000
each. The States having over 500,000 each are Wisconsin, Ohio,
Kansas, Missouri, Minnesota, Nebraska, and Indiana. Texas is
credited with 700,000 cows, but very few of them are dairy animals.
In the Middle and Eastern States the milk product goes very largely
to the supply of the numerous large towns and cities. In the Central West and Northwest butter is the principal dairy product. The
following table gives approximately an exhibit of the quantity and
value of the dairy products of the United States in the year 1899:
Estimated number of cows and quantity and value of dairy products.
Cows.

11,000,000
1,000,000
5,500,000

Rate of
product per
cow.

Product.

Butter
Cheese
Milk .

_
.

Total product.

130 pounds - 1,430,000,000 pounds300 pounds 300,000,000 pounds.
380 gallons . 3,090,000,000 gallons.

Rate of
value.
Cents.
18
9
8

Total value.

$357,4i0O,O0G
27,000,000
167,200,000

This gives the grand total of the dairy products of the country a
value of $451,600,000. If to this be added the skim milk, buttermilk, and whey, at their proper feeding value, find the calves dropped
yearly, the annual aggregate value of the produce of the dairy cows
exceeds $500,000,000. Accepting these estimates as conservative,
they show that the commercial importance of the dairying of the
United States is such as to command attention and justify all reasonable provisions for guarding its interests.

