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A Comparision of the Thres ifethods of Cream Separation,

in Terms of Butter Produced.
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THESIS



With the ssettlement and development of a fertils
west our people have been driven to more intensive farming and
the pursuance of special dbranches-notably the dairy,

within the past decade dairying has made almost
marvellous agdvances, With the advance in science new methods
in caring for milk and in manufacturing milk products have
been devised, Invention is incident to a progressive peopls.
Anmong new methods of interest 1s that of separating cream
from milk by means of the cream separator or centrifugal machine.

Various experiments have been performed giving results
in favor of the centrifugal machine but, save one extended in-
vestigation in Canada, none hive shown the differences between
this method and either of the other two in terms of butter.
actually produced. |

In selecting this line of investigation it was my
purpose to find out by careful experiment covering a period
of three weeks the exact value of each of the methods by
conparing the results of churning of the lots of cream obtained
by the centrifugal machine, cold deep setting and shallow pan
setting, |

The evening milkings of five cows wers reserved for
use in the experiment. The animals chosen represented
Jersey, Holstein, Guernsey and Red Polled breeds each being
a fair representative of its respective blood and subjected to
normal conditions.as to food and handling. The selection of
enimals was so made that various periods of lactation enterod
into the expériment. This allowed a greater regularity in
9428"
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The plan was to separate two milkings, then set two
milkings in the cold deep cans and likewise set two milkings
in shallow pans. When this schedule was covered the scheme
was repeated in the reverse order. As a check three milkinge
wvoere subjected to each of the three methods at the close of
the investigation.

The greater part of the work was performed by myself
asslsted at times by one or another industrious freshmen,
lMessers True and Yebina aidsd ms from time, To the former T
am cspecially indebted for many suygestions and courtecaies
tendered.

On April 11th.I began the work, having been delayed
three days by some nischievious under classman who made away
with a quantity of the cream collected. The first two
milkings were consighed to the separator, a De Laval Baby,
which was turned 42 revolutions per minute. The milk was
brought from the cows directly to the milkroom where after the
temperature and samples had been taken it was separated. The
skim milk was weighed and samples talken, as in each of the
other methods, and the crecam weighed and placed in a Wilson
creamer. Herse 1t remained till thoroughly ripened and ready
to churn. The following table shows the results of the three

methods covering seven dsys.,
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Pounds|Pex | Pousdd Temp | Powsds| Pownds Per | Powndg Toraw| Toras [Pownds| Tound
Onre| o cenll o | of of of cenl | Fay | # * of 3
Mk | Fat | Far | Minx | Cream [Sx Far [ LosT. [Mux | Far B e,

Rpe\l| 45 | .05 228 9% | & Yo. | .00/ | o4

Neeld| 497 | .oy5 250 24 | 6.3 | 43 4| 0005 .0326) 947 | %is| 6.5 |.0u8

Revdl| 59.9| o 2.06| 93 | 12.4 | 42.5| 0025 .103

Roerd 567|058 2.86| 92 | 7.4 | 49.3| .00125 .0616| 111.6 | 5.52| /3.0 |0815

Yw2d 555 .00 252 9% | 59| 49.6| 0d1s| 0744

Recth| 5¢. | .08 2,46 95 | 58| 50.2| Taack|

!\ri!S| 56| 045 2294 94 | 7.3 | #4.3| .0002 0089 163./ | 7.4% | 160 |.0459

’&24 229 3424 12
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In conducting th» work with cold deep setting the

same general plamn wua: observed as in the cepzrator test,

The milk was taken from the stables immediately after milking

weighed and placed in the ddep glass cans of the Orystal

Creamery after the necessary samples had been taken,

The

entire investigation with the cold deep setting was carried on

with a Crystal Creamery,

The temperature of the water in

the creamery at time of settings varied from 41° to 63 ° F,

the average hveing about 45°,

the glass ves3els 84 hours when tie skim milk was drawn off

welghed and samples taken to test the per cent of fat,

Milk was allowed to remain in

The

cream was drawn off and placed in a Wilson Creamery to ripen.

The accompanying table is of interest and ehables one to note

at once the result of the t»ials with this method:

¥ [Pev Pow)d’fmp Pec | ¥ [Tova|Tovmy ¥ | | &
o cevy ¥ ¥ | cod¥
-~ * OX SKIM- - F“T w » b\lmv- FRT
i. Mux|FAT| Far [ Mk |CReax "y ik [FAT |LosT | Mink | Far MK [Lost | —
W 573|045 2.5/| 92 | 1.5 | 45 |.0055).24757
~ V41 50.5).049|2.%)5] 9/ | 13.5| 39.5| .005|.19751 107.8| 49851 21.5 | 016 | 5.1/
~\q| ¥9.5].0 z.ﬂ# 98 | /0.5 | 39.25] .0055 .21¢6
- 20| 52.5 .0‘/11257’4 9/ | 12. | #.5] .006 ,2‘/70L 102.0 éto/ﬂ 23, | 071735/
- 29| 57.74 .mluz 92 | 12.5°| 45.75] . 0058 1516
« 30| 59.75 .04l 2.70| 90 | 12.5| 48.725] 006|.2L25
My || 57.25] .00 2.4/ 9/ | 13.25] 37.57| 0028 0938| 167.75]| 7.73 | 24,5 [rnce | £.34
A 1.5205] 377.55| 17.72.| 69.0|.033 gﬂ







The shallow pan settinge were made in tivv well
lighted dairy room. New pressed tin pans asvout tv, and a
half inches deep, holding about aight Hounds of milk waquuéed.
These wers placed upon & shelf about four feet from the floor
supported at either end. It is safe to state that any orcinar
jar about the building c¢id not disturr *he milk within the
pans. The milk was brought directly from the milkroom at
the barn to,the dairy room and turned into these shallow
vessels, seven of which were necessary for each milking,

These pans were undisturbed for 38 and 24 hours, and then the
niik was skimmed, The cream as in the other methods was
placed in a Wilson Creamex» and the soured milk weighed after
a sample had been taken to determine the per cent of fat not
obtained.

Great caution was ohserved in skirming to procure all
the crean. In the first trial the milk was allowed to re.ain
in the pan 38 hours before skimming, in the otlier subsequent
trails 24 hours was the length of setting. The latter did not
allow the milk to sour so thorourhly or become loppered, the
cream was also more readily separated in these last cases.

The temperature of the room in which the settings were made
varied somewhat, the avergge being about 71°,
Following is the th® table that gives in full the figures

obtained in ti is method.
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¥ [Per | % |Yeme | TeR ¥ |Torwe|Tvornu o 2 ¥*
00, of | T o | o | CENT| Far | ¥ | ® By FRTY

MiLk | Far MM"'K FAT.| LosY | Miny | FAT | Miw | LosT b".ﬂ!’.‘

|eis| 51 [.05/| 52| 72 | 0057|2600

« \b| 55 |.048| 49| P¥ | 008/ 2987 114 | 5.45]

-

. V1| 55.5].046| 8| 24 | oot .2/00 ‘

N

- \8| 53.5].007 ¥ | 93 | .0/55| ,26¥0| /07 | 5,09 )/o,.r ,06%|10.57

- 1b|55.25 .048 #&15( 92| 008| 3vé0

- 1]|50.6|. 048 #5| 73, .0/3| 5785

- 18| 5528 .ove) 45, | 93 | .00%s 45t0 uz./al 72,657 11.5| .043| 7.43
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ToraL 2.95/.1 Jf.f./ol /1837 | 22.. A17)18:00







That nothing of value may be omifted I reporduce
here my churn chart which includes the dataof the eight
churnings. It will be noted that the loss througrout wiil
ve exceedingly small, This is bost shown in the extencive

table(No,5) immediately following the churn crart ,

~ Butver Chory -

PexCert| Tiwe | Cowyds|Ces Coot| Powndq Pev Cepbipyad METen
o

Pounds| Olge
of 19

Nate Ff\uw( Tmr:v: 5 o of i |5, of o 5
Qreaw| Howvs ATURE | | Chwegiod Bubeond ToX. | adyer| By, [Bukier| S

et | 12 %2.’, 322| 8/ |8l |r-37| e5| 385 29| 7 | 4.98| 50w,

Aeel1| 26 1’; v, | 52 | mss| -2 |2ns| o757 | 7| 5/ | cooue

Nped0| 2276| 24-96 | 262 | 56 |37, | -32 | /0.5 | .450|/2.57 | 7 |/057|9.Pax

Npe| #4687 |72-70 | #2. | 58 | /75 | -3F |23 L0785 575 7 | §,04| Chur

Nor™| 19, |#8-72| 21 | 56 (2T | -27| /8 | 280|478 7 |4 |Stew

Roet| a5 |#8-94| 8.1 | 5/ |33.3 | /-27| 15 | B0 |j025| 7 |95 |Seern]

| Ner®d| /9. 47| #2.6 | S0 |3/ P IS | 378 8.5 | T |7.48) 5P

Wek| 40,5 | 72120 47.6 | 58 |16, | -3/ | 45 |Tenced| 9, 7 | #.34|Chaee







Table 0.5
D Y Pownde | Temp. Pev Cent of Tal o —
MV e | T o | Coeew [ nel er
Apr. 11 45,00 94 5.00| .100 38.0 +386
. 12 49,70 | 94 4,76| 076 36,0 .335 4.98
. 21 54,9 23 4.865| .25
. 22 B68.7 02 5.05| ,126 27.0 +260 8.00
L} 23 55,5 94 4.90| L1850
. 24 58,0 | 96 | 4.75| trace
L 25 61.6 22 4.46| ,020 33,8 +300 9.50
SEPARATOR — 20.
Apr. 13 67.3 92 4,66 .66
ks 18 50.5 21 4,90 .60 17.65| 075 5.11
N 19 49.5 93 4,90 | .66
" 20 62.5 21 4.95 .80 19.8 076 5.14
' 29 67.765 | 82 4,45 .66
. 30 68,76 | 90 4,80 .60
May d 51.25 | 91 4,70 .25 16.0 trace 8,34
Coup Deee - 1559
Apr, 15 62.0 02 6,10| .60
. 18 65.0 04 4.8 .81
» 17 655.5 94 4 80| .46
. 18 53.65 23 4,75 | .66 30.0 .65 10,67
. 26 65.25 | 92 4,80 .80
. 27 51.8 93 |.4,66 1,30
L 28 55,26 | 83 4,80| .95 31.0 375 7 .43
SHRWOW PAN — | TB.00
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Tron the roregoing. tebles I =11 »#hle to deduct resulte
mich more in favor of the centriugal machine than wems those
obtained from the Ontario college by H.H.Dean,- the lattex's
trial covering several months found no marked advantags as
to butter returne by the use of the cream separstor. A brief
coiparasion of results shows that at l,A.C,.by separator it
requires 18.18# of milk to produce one pound of butter, by
shallow pan 21.74#, and by cold deep method 230,.40#, the
average per cent of fat being 4.78 while at Ontario with an
averags teost of 3.88 it requiread,

23,91 pounds of milk vs 18,18 by separator at M.A.C.
24,47 ¢ " * vs 20,40 by cold deep at M.,A,.C.
26,06 ¢ " " vs 31,74 by shallow pan at M.,A.C.
to produce one pound of butter. The per cent of fat was
less by far in the cream and a much greater per oent was lost,

(See table 5) as shown in the brief table.

Hethod Per cent of Fat in
Skim milk cream bduttermilk
geparator «093 22,38 «136 Ontario
Cold deep setting .390 19.13 +«196 Experiment
Shallow pan setting .818 18,34 340

our investigation of 21 days during which no pains
wero spared in giving each msthod the best trail possible we
obtained figures upon which our conclusions are based:

oo #rat # fat lost # butte;.
3689.4 1bs milk by separator gave 17.81 «3937 20.48

377.66 " * cold dsep v 17.724 1.6645 8.569
386,10 " " * shallow pan * 18,39 2,6700 8,00

If experiments are of any value in arriving at the
worth of any method, and we have no other way to determine
the value of a system, the cream sceparator is a great saving
in butter making. The cold de~>p method is preferable to the
shalilow pan by a slight gain in butter product and in amount

of labor experded.
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By means of separator 100 # of milk rave 6.5 pounds butter
" v " cold deep 100 7 n v " 4.9 " "
" " " shallow pan 100 A of ® ¥ 4.8 " "
or a gain of nearly 1/20 in the rirst nethod over the last’
namecl °

From this conclucsion it 1s evident that wherever
a farmer has six to twelve cows or more his gain in butter
product will soon repay the outlay for a separator, beside
thefe will be a great saviiy in labor- say nothing ol the

conveniencse and satisfeckion experienced.
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