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The Efficiency of Farm Cream Separators Under
Farni Conditions.

A THESIS BY IRA P. WHITNEY.

1. Introduction.
2. History of the development of the cream separator.
3. The cream separator on the farm and conditions regarding its

efficiency.
A. Its ability to remove all of the fat from the milk.

General efficiency of all makes.
Comparing the efficiency at different seasons of the year.
Comparing different sizes of machines (on all tests).
Comparing different makes of machines.

B. A discussion regarding durability, power required for operation,
simplicity of mechanism, and ease with which machines may be
kept in a sanitary condition.

4. Conclusion.
1. INTRODUCTION.

That the centrifugal cream separator is by far the best means
we have of separating the cream from the whole milk, is admitted by
every one without question.

The large factory machines have been in use a number of years,
and have thoroughly demonstrated their efficiency. They, too, have
been, for the most part, under the direction of skilled operators, who
understood their mechanism, and the principles of centrifugal separ-
ation.

With the farm separator the case is quite different; compara-
tively few farmers have ever had any experience with high speed
machinery. They are instructed how to run and care for them by
the agent who sets the machine up, and very often this is as far as
their knowledge of its working goes.

Much literature of a general nature has been published regarding
their efficiency, especially by the different separator companies, but
specific data regarding their work is almost entirely lacking.

It has been the purpose of this investigation to secure samples
from as many different makes and sizes of farm cream separators as
possible, under two widely different conditions; namely, late in the
fall when the cows were on dry feed and in most cases well advanced
in the period of lactation, and again in the spring when most of the
cows had been out on pasture for some time, and a considerable number
having freshened earlier in the season.

The samples in every case were taken by the farmers, the whole
milk being taken from the supply can of the separator, and generally
being a fair sample of the herd milk, and the cream and skim milk
being caught from their respective spouts about the middle, of a run,
so as to secure representative samples. These samples were prserved
with potassium bi-chromate, and tested as soon as possible while they
were in good condition. They were tested with as much accuracy as
possible so that the data secured might be authentic.

Note was also made of the age of all the machines and also of
all the repairs which had been necessary, as the efficiency does not
altogether depend upon the ability of a separator to do close skimming.
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The separators in the section of the country where the samples
were collected were mostly of two makes; but enough machines of
other makes were included to give a general idea of the efficiency of
all the leading makes of machines, and also to give a somewhat reliable
comparison of the different machines.
2. HISTORY OF THE DEVELOPMENT OF THE CREAM SEPARATOR.

The first record we have of centrifugal force being employed in
the separation of cream from milk was in 1859 when Professor Fuchs
of Germany suggested its use for the testing of the richness of milk
by swinging tubes containing samples of milk. He was followed by
other experimenters who developed his idea to some extent, but nothing
of any practical value was found until the year 1876 when a new
stage of progress was reached.

At the request of Professor Segelcke and others, Mr. Winstrup, a
well-known engineer, undertook the problem of developing a more
practical separator. His machine which was used first in 1876 marked
a new era in the progress of development of the separator. He
adopted a large drum revolving about a shaft at its own axis. The
walls were made solid and wings were fastened to the wall, extending
toward the center to compel the milk to travel with the machine. The
drum was partially filled with milk, And as soon as started the milk
would be thrown to the outer wall by the centrifugal force, leaving
an empty space about the center of the cylinder for the cream to
collect. After revolving the drum for some time valves were opened
in the outer wall through which the skim milk escaped. As soon as
the skim milk was out, the valves were closed, the motion stopped,
the cream removed, and a new supply of milk poured into the machine
and treated in the same way. This system had its disadvantages
however, for a great deal of time was lost in stopping and starting
the drum.

To overcome this, Houston and Thompson, of Philadelphia, dis-
covered a method for the continuous separation of cream from milk,
and made application for a patent on October 29, 1.77. On April 5,
1881, after several interferences, the patent was granted.

Two new continuous flow machines appeared in Scandinavia in
1878 and 1879. These machines were the Neilson and Peterson, a
Danish invention, and the DeLaval, a Swedish invention. Shortly
after this, several other continuous flow separators appeared, both in
Europe and in America, and since that time the development has been
quite rapid. -

The first separators had large, clumsy bowls made very heavy, to
insure safety, and with no internal parts to aid in separation. In
1890, however, discs or pans were introduced and in the drum-shaped
bowls they were found very effective, greatly increasing the canacity
of the machines, decreasing at the same time the size of the bowls.
The speed required in operating was also considerably lessened. Since
that time many changes have been made in different machines to make
them more efficient, but the principle remains about the same.
S. THE CREAM SEPARATOR ON THE FARM AND CONDITIONS REGARDING

ITS EF!'XCIENCY.
For a number of years after the invention of the continuous flow

centrifugal separators we find that they were used only in the factories,
being considered too complicated and dangerous for unskilled persons
to operate. -

The first hand separators were introduced into America in 1887.
They were of the hollow bowl type, and were clumsy, hard running,
and had a very small capacity. They were improved along the same
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lines as the factory machine, and in the latter part of the last century
became quite popular on the farm.

When the benefits to be derived from them became known they
spread quite rapidly over certain sections of the United States. In
other sections, however, they were discouraged, because leading butter
makers claimed that as good butter could not be made from cream
separated on the farms, as that separated in the factory. This was
found to be mostly due, however, to the poor care the cream received
at the hands of the farmers, and to the length of time it was kept
before delivering at the factory.

It was, however, a difficult task to educate some of the farmers
to give their cream the proper care, and in some of the leading dairy
sections the farm separator was practically unknown until within the
last two or three years.

As the farmers became better educated, they saw the advantage
of having their skim milk to feed while still warm from the cow, and
also the time and labor that could be saved by doing away with the
daily trip to the creamery, and where the separator was most strongly
opposed, we find it rapidly gaining in popularity. The butter maker
must now turn his attention to educating the farmer how best to care
for his cream, instead of using his influence to keep the separator out
of the country.
A. Irs ABILITY TO REMOVE ALL OF THE FAT FROM THE MILK.

A great many things should be taken into account in studying the
efficiency of a separator, but the most important one is its ability
thoroughly to remove all of the fat from the milk. A machine might
be perfect in every other way and be of no practical value to the
farmer if it did not skim close.

While the early makes of separators were a great improvement
over all the gravity systems which had been in vogue, yet they left
considerable fat in the milk, and many of the improvements that have
been made were for the purpose of securing more thorough separation.
(1) GENERAL EFFICIENCY OF ALL MAKES.

The data collected in this investigation have been, for the most
part, regarding the efficiency of separators in removing all of the fat
from the milk, but note was also made of the capacity, age, repairs
which had been necessary, and the number of revolutions of the crank
per minute of each machine from which samples were taken.

The data collected are given in table A, a general table covering
all of the work done.

When possible samples taken under spring conditions were from
the same machines that the samples under fall conditions were taken.

Under fall conditions, samples were secured from twenty--one
different machines, the average test of the cream was 34 per cent and
of the skim milk .045 per cent, while under spring conditions, samples
were secured from twenty-six different machines, fourteen of them
being the same machines from which samples had been secured in the
fall. The average of the cream tests was 34 per cent, and of the skim
milk, .02 per cent. The whole milk in both cases being about of the
same richness.

This thoroughly demonstrates the superiority of the centrifugal
separator over the most efficient of the gravity systems, which would,
at best, leave fron .25 per cent to .50 per cent of fat in the skim milk.



TAL A. ONIRAL TALE.

Repairs

New boxing
New boxing

Tests.
Fall conditions

Tests,
Spring conditions

.0,
Speed in number

Name of Patron. Kind of Machine Size. ° Age. oNurnsof crank
0 years. per minute p

E
-

E
-uE 0 P

0
'P
8

..-.p
8c500C) C) 00 u

1. Park Det.aval Humming Birth...... 250 2% 50 37 ,. .03
1 Witham. .. DeLaval. Humming Bird_ 250 4% 50 29 3.9 .04
3. T. Frazier DeLaval Humming Bird____ 250 1 55 36 3.8 .02
.. A. Bicknell . DeLaval Humming Bird---- 250 3 55-60 44 3.4 .02

3. G. Newton DeLaval Daisy 350 2% 52 23.5 3.8 .02 26 4.4 .03
3. W. Cooper DeLavaL Daisy 550 2 50 36.5 4.4 .10 32 4.8 .02
C. A. Bohanan. DeLaval Daisy 350 2% 50 45 4.2 .12 29 3.4 .02

. S. JiulberS DeLaval. Daisy 350 2% 50 34 4.2 .08 47 4.4 .01

. A. Hulbert DeLaval Daisy 850 2% 50 39 4.2 .01 37 4.6 .08
W. J. Hulbert DeIaval Daisy 350 50 31 4.7 .01 21.5 4.1 .01
I H. LeVee DeLaval Daisy 350 2% 50 35 4. .01 34 4.2 .02
Alex Bayse DeLaval Daisy 350 2 60 54 3.6 No trace
J. Bryant DeLaval Daisy 350 1 50 32 4. .01
W. K. Taylor DeLaval. Alpha Baby No.1. 450 3 45. 29 . 3.4 .02
S. C. Dixon DeLaval Alpha Baby No.1 450 3% 50 50 5.2 .03 29 4.2 .02
rhos. Cooper DeLaval. Alpha Baby Ho. 1 600 3% 50 39 4.4 .10 37 4.2 .02
Chas. Harder DeLaval. Dairy Turbine 1000 1% 6000 rev, of bowl 28 4 5 No trace
A. C. Miller Sharples Tubular. No.2 275 3/4 44 32 5. .02 35 4.7 .01
Robt. Wylie Sharples Tubular. No. 3 350 2% 44 32 4.1 .10 27 4.2 .01
13. Matasce Sharples Tubular. No.4 450 2% 40-45 35.5 4.5 .02 34.5 4.3 .01
Mrs. M. Smith. Sharples Tubular. No. 4 450 I

45 24 ..... .02 22 6.5 .02
Geo. Linderman Sharpks Tubular. No.4 450 4% 40 36 6.2 .04
Geo. Linderinan Sharples Tubular. No. 4 450 2 mo. 40 28 5. .01
E. L. Davis Sharpi a Tubular. No. 4 450 2 45 42 4.8 .01
F. C. Bluinhart ... UnitedStates . No.6 275 2% 45 52 4.7 .07 29 3.9 .02
G. Taylor United States . No. 7 220 55-58 27 4.2 .05
H. Ohling Iowa 350 1 60 39.5 4.5 .04 41 4.2 .02
Wm. Park Iowa 850 2 60 84 3.6 .02
J. W. Watts American No. 2 425 2% 42-50 37 5.1 .02

J. J. RatIon National No. 1 .. 375 2% 50 28 4.2 .05
A. L. Cator Empire No. 3 2 60 34 4. .03
A. L. Cator. Cmpire No.3 . 2 60 35 .02
L. F. Gray Simplex INo. 1 850 1 mo. 55-60 .01

Average tests 34 4.5 .045 34 4.8 .02



(2) COMPARING THE EFFICIENCY AT DIFFERENT SEASONS OF THE YEAR.
It has been the general opinion that the season of the year and

the period of lactation of the cows had something to do with the
thoroughness with which the fat could be removed from the milk.

The section of the country from which the samples were collected,
gave excellent opportunity to verify this, as most of the herds freshened
in the early spring and were well advanced in the period of lactation
when the samples under fall conditions were taken. The cows were
also on dry feed at this time, while in the spring they had been out
on pasture for some time, and most of them had freshened a short
time before the samples under spring conditions were taken.

Table A shows that with the average tests of cream being the
same, the loss of fat under fall conditions was .025 per cent greater
than under spring conditions, or over 100 per cent, while table B
shows that, without exception, the separation was more thorough under
spring conditions than under fall conditions, several different makes
and sizes of machines being considered. The difference was quite
marked in some cases.

Table E. ompar1r1g the efficIency at different seasons of the year.

Max. Mm. Ave. Max.
DeLavaL Bumming Bird 37
DeLavaL Daisy 45 23.5 35 .12
DeLaval . Baby No. 1 .. 30
DeLaval Baby No.2 39
DeLavaL.. Dairy Turbine 28
Sharples Tubular No.2 32
Sharples Tubular No. 3 ------I
Sharples Tubular No. 4 36 24 32 .04
United States No.6 52
United States INo. 7 27
Iowa

I

39.5
American ---------No. 2 37

National -- . No.1 28

Empire No.3 -.1

Mm. Ave. Ave. Max.
.03 44

.01 .05 42 47
03 5.2

.02 42

41

35

Mm. Ave. Max.
29 37 .04
21.5 34.5 .08

29
37

27
22 31.5 .02

29

34 '37.5 .08

34 34.5 I .03

Mm. Ave. Ave.
.02 .03 4.

No trace .02 4.2
.02 4.
.02 4.2

.01 4.7

.01 4.2
.01 01 51

02 3.9

.02 .025 3.9

.02 .025 4-

Tests, Fall conditions. Tests, Spring conditions.

Kind. Size.
Cream, Skim milk, Cream, Skim milk,

Per cent. Per cent. - r Per cent. Per cent.

.10 4.4
No trace 45

.02 5

.10 4.1

.03 5-S

.07 4.7

.05 4.2

.04 4.5.

.02 5.1
.05 4.2

Number
of

Machines.

4
9-
2
1
1
1
1
5
1
1
2
1
1.
2
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(3) COMPARING DIFFERENT SIZES OF MACHINES.

With the improvement of the farm cream separator many different
sizes have been put on the market in order to supply the wants of the
dairymen having different numbers of cows. The smallest machines
put out by any company, and recommended for farmers with from
two to six cows, have a capacity of about two hundred and fifty pounds
per hour, while the largest ones, generally used by dairymen having
from fifty to a hundred, or more, cows, have a capacity of from one
thousand to twelve hundred pounds per hour, and are generally driven
by belt or turbine power.

In table C is found a list of most of the sizes of farm separators
which are generally used, and the average tests of the different sizes
of the several makes would tend to show that all sizes are about equally
efficient.

Table C. Comparing different lzes of mahine (on all tet)

Average of
all tests.

(4) COMPARING THE DIFFERENT MAKES OF MACHINES.

Here is where the greatest competition has arisen. Every separator
company has some special feature about their machine which they
claim to be superior to all others, but all companies claim that their
machines will remove all the fat to a trace, if properly cared for.

In table D is a comparison of the leading makes from which sam-
pies were secured. Enough samples were obtained from the DeLaval
and Sharples Tubular machines to form some idea of the value of each
regarding thorough separation. Tinder both fall and spring conditions
the Sharples Tubular was ahead, and on an average of all tests it
skimmed .01 per cent closer than the DeLaval. The average test of
the whole milk separated by the Sharples Tubular was from .50 per
cent to .75 per cent higher than that separated by the DeLaval, while
the average test of the cream was 3 per cent lower. This may have
been the reason for some of the difference.

The tests under both conditions, however, of all the makes of
machines from which samples were secured show the Sharples Tubular
to be the most efficient in- removing all of the fat from the milk.

Number of Machines. Kind. Si'zes. 0

0
0
z

so 50

. .

4----- DeLaval - Humming Bird... 4 36.5 .08 4.
9 DeLaval------------ Dsisy__.. 16 85. .035 4.
2 DcLaval._ - by No. 1 3 29.5 .025 4.4
1. DeLaval aby No. 2 2 38 .06 4-3
1 DeLaval Dairy Turbine 1 28 No trace 4.5
1 Sharples Tubular No. 2 2 33.51 013 4.3

Sharples Tubular No. I 2 29.5? .01 4.1
5 Sharples Tubular No.4 7 32 .02 5.2
2. United States No. 6-7 3 36 .05 43
2. Iowa - - 3 38 .03 4.1

All other niakes. 4 33 .03 4-4

General average of all tests 34 .03 4.4



9
TbIe 0. Oompiring the different makes of mahine.s.

Fall Spring Summary of fall and
conditions, conditions, spring conditions

B. A DIscussIoN REGARDING DURABILITY, PoWER REQUIRED FOR OPER-
ATION, SIMPLICITY OF MECHANISM, AND EASE WITH WHICH MA-
CHINES MAY BE Kr IN A SANITARY CONDITION.

A hand separator may be very efficient in removing all of the fat
from milk and yet not be practical. Other questions arise which should
be considered in any machine.

The durability of machines varies considerably in the different
makes, some of them being serviceable for a while and then breaking
down after a short time.

In table A are given the ages of the different machines from which
samples were taken. They varied from a few months to four and one-
half years. There were only three cases where repairs were necessary.
In one Empire machine the bowl became unbalanced and had to be
returned to the factory, in a DeLaval "Baby" No. 2 the boxing became
worn and had to be replaced, and in a DeLaval "Dairy" steam-turbine
machine the steel point bearings became worn and new ones had to be
secured. Other than these instances the machines were all in good
condition. It may safely be said, however, that the machine which
has the. fewest bolts and screws to work loose will, other conditions
being equal, be the most durable.

No reliable data could be secured from the farmers regarding the
power required to operate the hand separators, as each on had become
accustomed to his own machine, and generally had no fault to find
with it. It is well, however, to give such a question some consideration,
for a machine which is used so often should be as easy-running as
possible, especially when the work has to be done by hand. One fact
was quite noticeable among the farmers, that was the variations in
the speed of their machines, even of the same size and make, most of
them never taking time to regulate the speed by their watch, but
running day after day by guess.

There is a great difference in the mechanism of the various makes
of separators. Some are quite simple and easily understood while
others are more complicated and are liable to give the unskillel
operator considerable trouble at times. This fact should not be lost
sight of in selecting a suitable machine, for the more simple the
machine, the easier it can be, kept in a sanitary condition, and extreme
cleanliness is necessary at all times in order that the cream may not
become contaminated from the separator.
4. CoNcLusioNs.

1. From the data secured in the investigation it is evident that

Detaval 11 34.5 .045 4.4 15 34.5 .025 41 17 26 34.5 .035 4.2
Sharples Tubular I 5 32 .04 4.91 6 31.5 .01 4.9 7 11 31.5 .023 4.0
United States 2 30.5 .06 4. 1 20 .02 3.9 2 36 .05 4.3
iowa 1 39.5 .04 4.5 2 37.5 .025 3.9 2 3 38 .03 4.1
All other makes 232.5 .025 4.6 3 34.5 .02 4. 4 5 33 4.4

Kind of Machine.

.OFScj
S

.I'.iI
oo ,0

S
ao Qg)O

0
.0
a

0
0
a

0
4)

.0

0
a

450

Ave. tests. Ave. tests. Ave. tests
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the farm cream separator, from the smallest to the largest sizes of
the leading makes, is a thoroughly practical machine, and is much
more efficient in removing the fat from milk, than any of the gravity
methods which had been in use previous to the invention of the centrif-
ugal separator.

A comparison of the tests of samples taken under fall condi-
tions when the cows were well advanced in the period of lactation and
being fed on dry feed, and under spring conditions when they had
been on pasture for some time and most of them having frshened
earlier in the spring, shows that the separation was more thorough
under spring conditions. (.045 per cent fat in skim milk in fall and
.020 in spring).

Samples were secured from most of the sizes of separators
generally used on the farm and a comparison of their tests shows that
all sizes are about equally efficient.

Samples were secured from several of the leading makes of
separators, and under all conditions the Sharples Tubular machine
proved the most efficient, leaving but .025 per cent of fat in the skim
milk on an average of eleven tests.

No information of any particular value could be secured re-
garding the durability of the different makes, as the oldest machines
from which samples were taken, had been used but four and one-half
years and were doing as efficient work as those .that had been in use
only a few months.

PART II.
DAIRY SCHOOL CREAM SEPARATOR TESTS.

P. L. KENT.

Which separator gives the best results? Which separator do you
recommend? These and similar questions are so frequently asked the
writer that it is deemed advisable to present herewith some of the
results observed in the operation of several of the leading makes of
hand-power cream separators during the past four years, particularly
during the sessions of the Oregon Agricultural College dairy school.

Through the hearty co-operation of the Oregon representatives of
the leading makers of cream separators it has been possible to have
for use in this work from six to eight different makes of machines
each year, as follows:

American, No. 2. Rated capacity, 450 pounds per hour. Loaned
by Mitchell, Lewis & Stayer Company, Portland, Oregon. Used in
1903 and 1904.

DeLaval "Baby" No. 1. Rated capacity, 450 pounds per hour.
Purchased from DeLaval Dairy Supply Company, San Francisco,
California, Novem'ber, 1902. This machine has been in use in the
regular work of the dairy school, and the Experiment Station, withott
replacement or repairs since its purchase.

DeLaval "Daisy." Rated capacity, 350 pounds per hour. Loaned
by DeLaval Dairy Supply Company, Portland, Oregon, January, 1905.

Empire, No. 2. Rated capacity, 450 pounds per hour. Loaned by
Empire Cream Separator Company, Bloomfield, New Jersey, October,
1902. Replaced by new model, February, 1904, from Portland Branch
Office of Empire Company. Replaced by still later model, December,
190&

Iowa, No. 3. Rated capacity, 450 pounds per hour. Loaned by
Mitchell, Lewis & Stayer Company, Portland, Oregon, February, 1904.
Replaced with new model, November, 1905.
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Simplex No. 1. (New Model)

11

Sharples Tubular No. 4.

DeLa"al "uaby' No. 1. (New Model) Iowa No. 3. (New Model)

National, No. 1. Rated capacity, 375 pounds per hour. Purchased
from R. R. Carison, Portland, Oregon, November, 1902.
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Onega, No. 3. Rated capacity, 450 to 500 pounds per hour.
Loaned by R. M. Wade & Company, Portland, Oregon, January, 1906.
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Sharples Tubular, No. 4. Rated capacity, 450 pounds per hour.
Purchased from G. W. Kneib, San Francisco, California, October, 1902.
Replaced by W. A. Hudelson, Portland, Oregon, with new model,
October, 1904. Improved bowl base and ball race placed in new
machine, 1905. The interests of the Sharples machines in Oregon are
at present looked after by the Chas. H. Lilly Co., Portland, Oregon.

Simplex, No. 1. Rated capacity, 450 pounds per hour. Loaned
by Monroe and Shelton, Portland, Oregon, December, 1903. No re-
placements or repairs.

United States, No. 6. Rated capacity, 450 pounds per hour.
Loaned by the Hazelwood Cream Company, jortland, Oregon, October,
1902. Replaced with new model, October, 1904.

In order that all machines might be placed on an equal footing,
such sizes were secured as had a rated capacity of 450 pounds per
hour, except in the case of the DeLaval "Daisy," and the National No.
1. Such a capacity gives a separation of very nearly one gallon per
minute, as a gallon of milk weighs about 8.6 pounds. This size of
machine is probably the most practical one for the ordinary user with
a herd of seven to ten cows. Its use will enable the separation to be
accomplished after each milking in fifteen to twenty minutes. A very
common mistake in the purchase of a cream separator is the getting
of one of too small capacity. It should be borne in mind that a half
hour extra time daily spent in the separation means an aggregate of
much valuable time in the course of a year, which would go a long
way toward making up the difference.in cost between a machine of the
above mentioned capacity and the next size smaller. Besides, a long
run becomes very tiresome to the operator, and nothing will do more
to bring the separator into disfavor among the farm help than a run
exceeding a half hour in length. Very little more power is required to
operate a machine of 450 pounds capacity per hour than one of one-
half that capacity, more or less.

The student tests reported in the following tables were made by
the special dairy students after a period of two weeks from the opening
of the dairy school for that term, during which time they had become
somewhat familiar with the characteristics of each machine, as well
as the operation of the Babcock test.

These tests include only those runs which were made under normal
conditions, that is, milk at a temperature of 80 degrees or above, cream
containing from 25 to 40 per cent butter fat, and machine run at
speed recommended in the instruction book for each. The tests were
all made during the winter season, January, February, and early
March, at which season of the year it is generally supposed that separ-
ation is most difficult. It should be stated, however, that a large pro-
portion, possible a majority, of the cows from which the milk used
was obtained, had freshened during the previous fall.

Table 1.Student Tests, 1903.

America,, No. 2 4 860 IS 471 41 2$.c .570
DeLaval Baby No. 1 22 85 46 446 4.5 25.0 .521
UnipireNo.2. 22 86 55.8 464 4.47 25.0 .027
National No. 1 - 23 85 54 377 4.43 20 3 .030
Sharples Tubular No. 4 22 84 46.8 434 4.5 28.7 .020
United hiates No. 6 22 82.8 49.0 430 4.6 27.7 .034

Kind of separator. No.
tria1.

e
d

Ave.
lbs Sep.

per
pr.miu1 hour.

Average percellt fat ml

Milk. Crcarn. "k
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Table 2.-Student Tests, 1904.

Some question as to the accuracy of results as obtained by the
student tests having been raised, the writer, assisted by Mr. W. W.
Grant, special dairy instructor, carefully supervised the making of
five tests for each machine during the season of 1906, making all
the records as well as the Babcock tests. The results of these tests
are set forth in detail in the following table:

Table V.-Authentieated Separator Tests.
DeLaval Baby, No. 1.

0

i . ii -P i.1 !-i

American No. 2 7 82° 48 458 4.6 29.5 .051
DeLaval Baby No. I 13 79 46 467 4.4 29.0 .022
Empire No. 2 12 81 55 416 4.4 34.0 .029
Iowa No. 3 -6 81 60 453 4.5 32.0 .028
National No. 1 8 83 54 366 4.4 28.0 .040
Sharples Tubular No. 4 12 82.5 47 463 4.3 27.5 .018
Simplex No.1 12 -81 51 469 4.4 28.0 .012
United States No. 6 11 82 57 463 4.5 24.0 .025

Table 3.-Student Tests, 1905.

DeLaval Baby No. 1 4 83 45 460 4.8 34.5 .016
DeLaval Daisy 5 80 52 852 4.7 360 .015
Empire No. 2
Iowa No. 3

6
8

82.5
84

56
57

444
428

4.7
4.4

19.
87.

029
.033

Sharples Tubular No.4 12 82 46.6 484 5.0 34.5 .013
Simplex No. 1 11 83 51.4 469 5.1 33.0 .013
United States No. 6 6 82.5 410 5.1 38.0 .024

Table 4.-Student Tests, 1906.

DeLaval Baby No. I 9 81.4° 45.7 465 4.6 36.0 .028
Empire No. 2
Iowa No. 3

8 83
6 81.5

55 445 4.75
60 . 474 4.2

31.6 .027
83.0 .014

Omega No. 3 11 82 60 435 4.4 29.3 .041

Sbarples Tubular No. 4 82 45.7 490 4.3 27.6 .013
Simplex No. 1 6 r 88 52 466 45 34.6 .013

United States No. 6 4 I 84 58 431 4.9 35.0 .020

February5............. 134 82 4.8 47 .02460 40.0
143 85 4.9 464 46 40.0 .015

S 59 78 4.3 444 46 26.0 .02
16 80 84 4 7 457 46 28.0 .015

March 2 146 86 4.5 480 45 29.0 015

Average. - - 461 46 32.6 .017

Empire, No. 2.
February 7 139 85 5.0 4.50 56 35.0 .025

12 131 86 4.7 462 55 39.0 .02
14 121 85 5.0 454 57 31.0 .015
18 181 86 45 462 56 90.0 .02

March 3 136 85 4.8 456 56 80.0 .02

Average 466.8 56 33.0 .02

Date
1906
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Iowa, No. 3.

From the foregoing table it will be seen that a high degree of
efficiency is possessed by all the machines tested. Comparing the
machine showing the least average loss of fat in the skim milk. (.012
per cent) with the one showing the highest (.033 per cent) it is evi-
dent that it would be necessary to separate about five thousand pounds
of milk to cause a difference of one pound of fat lost in the skim milk
from the two machines.

While the function of a cream separator is primarily to remove
the cream from the milk, there are certain other features in con-
nection with its use which should be considered, such as durability,
power required to operate, convenience of operation, ease of cleaning,
etc. Information bearing on some of these points may be gathered
from the illustrations shown at the close of Part I and from the
following table:

In order to accommodate both the size of the farmer's herd and
his purse, cream separators are made in a variety of sizes and sold at
prices according to capacity, but not directly in proportion. The
smallest sizes are recommended for herds of from two to five cows,
while the largest sizes are used with herds of forty, fifty, or more,
cows. Usually, however, with a herd of thirty or more cows it will
be advisable to use some form of power other than hand power, and
for this purpose the turbine machines are particularly well adapted,

February 2 I 67 81 I 5.2 4.47 56 88.0
I

.015
5 136 82 4.8 466 56 37.0 .015
6 168 80 4.2 480 56 33.0 .01

March 12 11.2 85 4.0 480 60 84.0 .01
12 123 84 4.8 480 60 40.0 .01

Average 474.6 57.6 .012

Omega, No. 3.
February 6 132 80 4.8 420 60 29.0 .04

13 131 84 4.6 486 62 83.0 .04
13 172 84 4.1 448 62 85.0 .04
14 134 83 4.9 446 61 27.0 .02

March 7 136 85 4,6 432 62 29.0 .025

Average .

436.4 61. 80.6 .033

Sharples Tubular, No. 4.
February3 142 81 4.6 501 48 25.0 .015

5 104 83 5.3 482 47 34.0 .01
7... 107 84 4.7 494 48 80.0 .01

10 134 85 4 7 480 45 35.0 .015
28 126 85 4 7 480 45 45.0 .015

Average .

487.4 46.6 33.8 .013

Simplex, No. 1.
FebruaryO 1 80 4.6 480 56 84.0 .01

9 134 55 4.6 473 52 35.0 .01
13 122 84 4,8 466 52 35.0 .015
16 137 84 4.8 480 52 36.0 .01

March 8. 158 . 85 4.5 473 52 0 .01

Average 474.4 52.8 - 35.6 .011

United States, No. 6.
February'2. 69 80 5.2 438 60 40.0 .02

9 115 90 5.0 445 58 31.0 .02
12............. 154 84 5.1 440 61 85.0 .02

March 5 . 115 88 4,6 432 60 33.0 .C15
5 150 85 44 432 69 31 0 .02

Average - 437.4 59.8 54.0 .019
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Table VI.-Speed, Weight and Size of Bowl.

for they are operated without the use of an engine, taking the steam
direct from a boiler. Boilers suitable for this purpose can be secured
for about fifty dollars, are easily and cheaply operated, and furnish
steam for cleaning the separator and other dairy utensils, a feature of
the dairy work too often neglected. Sizes, capacities, and prices of the
leading makes of cream separators are given in the following table:

Sizes, Capacitiesand Prices, June 1, 1906.

DR LAVAL:
#Tutnming Bird
Daisy
Baby No. 1
Baby No.2
Baby No.8
Dairy Steam Turbine

EMPIRE:
No. 0
No. 1 A......
No.1B
No.2 B.
No.4 B
No. 4 B (Turbine).
No. 6 B_
No. 6 B (Turbine)

IOWA
No. I
No. 2
No 3
No.4

MEGA:
No. I
No 2
No.8
No.4

SHARPLES:
Tubular No. 1 200 pounds per hour 3 40.00

No. 2 300 '' " 5500
No. 3 400 " 65.00
No. 4 500 ' " .. ' 80.00
No. 6 700 ' " 100.00
No.9 950 '' 12500
No. 5 (Turbine) 500 " Prices on
No. 7 (Turbine).............................700 '' applica-
No. 10 (Turbine).. I 1000 ' I) tion.

SIMPLEX:
No.0
No. 1
No. 2
No.2%
No. 2% (Turbine)
No. 2% (Belt) -

300 pounds per hour $ 70.00
400 85.00
500 ' 100.00
700 " 12500

1200 ' ' 200.00
1200 ' " 22o.00

15 per cent discount on above p ices for caoh.

175 pounds per hour
350
450
600
800
800

1000
101)0 " "

250 to 800 pounds per hour $ 55 00
350 to 400 '' '' 70.00
450io400 '' ' 85.00
6)10 to 650 ' 100 00

325 pounds per hour $ 75 00
400 " " 85.00
580 '' '' 100.00
650to700 ' 125.00

10 per cent discount on above p, ices for cash.

250 pounds per hour
500
'700

1000
1200
1200

$ 75.00
85.00

100.00
200.00
225.00
225 .00

a. 0 Weight of bowl. Sice of bowl.

Kind of Separator.
-,in

O

a

n-,'on 0,1

Empty. Filled. Length Diam.

DeLaval Baby No. 1 45 157 7.065 revs. 13Ths2ozi4lbs4oz 7.6 in. 4.2 in.
Empire No.2 55 132 50 010 8" 8 9" 15' 0.1 3.7
Iowa No. 3 60 202 12.120 7 ' 6' 8' 0,' 8.5 " 8.4
Omega No. 8 60 144 8.640 9'' 5'' 12'' 3' 9.1 ' 4.8
Sharples Tubular No. 4 45 360 16,605 6 ' 5''. 7 '' 13"i20.O " 2.3
Simplex No. I 50 156 7 000 10'' 1011" 10" 7.0 " 4.3
United States 60 170 10.200 lO"14' 13" 12' 0.5 " 4.5

Kind and size. Capacity. Price.

3 60.00
70.00
85.00

100.00
125 00
150.00
150.00
175 00
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ONrTEI, STATES.
I 150 to 175 pounds per hourNo.9

2751o300No S
350to400No 7

0to500No. 6
i 650 to 700No.5

$ 40.00
60.00
70.0c
80 00

100 00

Notes and Conclusions.
As separation occurred but once daily, the night's milk had to

be heated always before separation. But careful tests did not show
that the fat lost in the skim milk was any greater in the night's than
in the morning's milk.

In the absence of dynamometer tests of the power required, it may
be said, in general, that the higher the speed of the crank required
per minute, the greater the amount of power necessary. The Empire
and Simplex machines may be given as exceptions, as they appear to
require no more power for a crank speed of 50 to 55 revolutions than
the machines which only require a crank speed of 45 revolutions per
minute.

Ease of cleaning is a point made much of in the claims of the
makers of some separators, but in the opinion of the writer, under
ordinary farm conditions, this difference is not of much importance.

While not indicated in the foregoing tables, there is a wide dif-
ference in the ability of the different machines for handling milk under
unfavorable conditions, such as a low temperature, or slight sourness.
It appears that the machines having the greater number of parts
inside the bowl possess the greater ability in this respect.

The different makes of separators each possess some point of su-
periority, more or less important, over all or most of their rivals. If
the writer should be called upon to give his opinion as to what con-
stitutes the leading point of superiority of each of the various ma-
chines named in Table V, the statement would be about as follows:

DeLaval: Ability to handle milk under unfavorable conditions.
Empire: Ease of operation.
Iowa: Low down supply can.
Omega: Bowl may be quickly stopped without inconvenience or

injury to machine.
Sharples: Low down supply can; simple oiling device.
Simplex: Close skimming; no milk tubes.
United States: Apparent durability.
On the other hand, each machine has certain objectionable features,

the most prominent of which in each case, in the opinion of the
writer, are as follows:

DeLaval: Large number of parts within, the bowl.
Empire: Inability to handle milk under unfavorable conditions.
Iowa: Too low skim milk outlet: exposed bowl.
Omega: Too much power required: exposed bowl.
Sharples: High speed of bowl.
Simplex: Height of supply can.
United States: Large size of bowl.
As has already been indicated, there is no very considerable dif-

ference in the closeness of skimming with the different machines. In
making a selection, therefore, other points should be considered. In
fact the selection of a cream separator is largely a matter of individual
preference, the same as in the case of other farm machinery.

Acknowledgment: The writer takes this opportunity of express-
ing his appreciation of the courtesy extended by the representatives of
the various separator manufacturing concerns, in furnishing the cuts
for the illustrations appearing ha this publication.
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