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AN APPARATUS AND METHOD POR DETERMINING
THE HARDNES8S8 OF BUTTER FAT.

‘ one of the important properties td he te«kon 1into account
in judging the quality of butter is the s0 called Body, by wiilch
i3 meant tie hardness, ccnslstency or firmness of the butbsﬁ.
Body 18 describhed LY the butter Judge in such terms as perfoct,
rirm, hard or tallowy, weak and sticky and 1g estimated by
pressing a plece of the hutter betwecn the thumb and finger or
hetween the tongue and the roof of the mouth. This property
is, doubtless, very closely related to the huardness O the

“putter fat; slthough 1t 13 not definitely known Just to what
extent the body of the butter can he influenced by the maincr or
hnndlins thoe milk and creer, churning, weshlng and working the
butter, etc. Probvahbly scme of these factors do exert a certain
influence in this raapuct,‘aithough thoy ars more directly
ccneerned in establisiing ancther preperty or the dbutter known
as tek&ure. It has heretofores heon impossibol to secure definite
data on this point on account of the lack of a sultable nethoad
for neasuring the hardness of hutter,

Several investigators have attempted tc measure the
hardness of butter produced under oxperimental conditions hy -
more aodurnto methodn than those used by the butter judge.

wood & Paraonﬂl report results obtained by the use of

a method which consists essentially of dropping a weightod

wle
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glass rod through a glass tube 1 neter long, held Yertically
above the surface of the butter te be tested; and noting tne
aepth of penetration on a scale aptaohaﬂ to the gass tublng.
J. B, Lindsay and his asscclates g sfeport resulis secursd

by & methed similar to that desceribed above, except, that

the large glass tuhe wus dligpensed with and the depth of
penetration was measursd directiy on the plunger. The
results in both cases were expressed in mm. of penetration.
Wood and Parscn’s doeternminations were perrormed at 15.5 degree:
g. after the bvutter had stood in a ceol reem for several days.
Thoge reported by Lincray, 8t ai., woere perforimed on hutter
which was removed frci cold storage and allowed to stand at

room tempoerature, for scne time.

1 Bulletinr 13 H. Yaupsblre Agr. Hxp. Jstation

2 Report hateh BXperlpent Station, duss - Asricultural
GoLleme, Puge 28. 13th Annual Report Hatch Experiment station
Mass. Agriculiural Gollogo- Page i67.

14th Annual Report Hatch Experiment Station. Ydass. Agricultural
gollego.

16th Annual Report Hatch Experiment 8tation, Mass. Agricultural
Ocliege, Poges 59-60

218t Annual Report Hateh BXperiment 8tatlen, Mass Agricultural
‘Oolliege, Pages 99-102.



(3)
Bartle¥¥ reports unsatisfactory results by the
use of a method similar to thosc alrsady described.
(%)
¢. F. Doane laients the lack of a suiltable

Hechanical methed for measuring the hardness of butter.



In the light cof his own experience, the writer railsj
t0 Bee Low concdruant results can be ohtained in extended
series of experiments, by any system of measuring the hardness
of butter fat, without a much closer control of the temperature
than that descrimed by the other investigators rererred to;
some of whom seem to have been content with allowing the samples
to stand for a certain length ot time at rocm teumperature.

The method of measuring penetration on the plunger
itself proved, in the writer's hands, very unsatisfactory,
on accouﬁt of the éplash of fat which often rese around the
plunger, making an accurate reading of the depth of penetration
impossible. ToO our mind the method of stating results in mm.
of penetration of scme arbitrary plunger 1s alsc an unsatisfactory
basis of compariscn, for the hardness of butter fat.

In some of our experimental work, here, 1t bvec:me
essential to measure the hardness of the butter fat produced,
with a reasonable degreo of accuracy; and in such a way that
results obtained throughout experiments extending over long
periods of time, would be entirely comparable. S8ince none of
the methods already described seemed sultable to our purposes,
the writer set about devising the apparatus and metnod now to

he described.

(3) 14th Annual (1899) Report liaine Agricultural EXp.
8taticn, Page 109.
(%) Maryland Agricultural Exp. Station Bulletin 64 Page 53.
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The apparatus used, as shown in the accompunying cut,
comprises a firm support (A), end a separate 1ight frame (B)
carrying the penetrating needles and the welghts. ¥he support
consists of a hervy ircn bass (@) inte which are inserted two
upright rods (D & E) sbout 1 meter long, cne of which is hollow
and contains wires connecting g,h, and 1. These uprights are
about 25 om apart and are joined together at the top by a plece
of holilow iron rod (f), tc the center of which 1s suspended an
electro-magnet (g). h & 1 are binding posts for attaching
the batteriss to operaic the magnet. A Xey (J), attached to
the bvase, serves for making and breaking tne current through
the magnet. K & L are nillimeter scales reading downward.
Attached to the upright rods is an adjustable platform (M)
for carrying the sample whose hardness 1s to be tested.

The soarser sdjustment of the height of the platferm ks secured

by means of the clamps n and ©o. This adjustment dces nct need

to be regulated except at rare intervals. A finer adjustient is
secured by simply turning (M) which 1is supported from N -0 by

a 1§ * nut and screw. The frame (B) is of hollow brass tubing to
get it as 1ight as possible, wille still retalning the necessary
degree of strength. It is about 40 om, long and 15 cm. wide.

P 1s a plece Oof soft Swedish iron tc bhe acted on by the ‘
electro magnet. Directly beneath this inside the frame, 1s a

socket and set-screw (q) to hold the needle T in place.



At the opposite end of the frame 1s a small Platfoin fif) 1or
' carrying the weights, which are made with a hole arilied through
the centre sc that they can bhe placed over the scrow pro-.
Jecting anove the platform, and hesdd £irmly in place by the
nut 8. The frame (B), when carrying any one of the set of
needles, weigha 200 gramnes. Additicnal welghis ure pro-
vidod, naxing possible any combination of exact multiﬁleﬂ or
100 gr. up to 1200, A set of needles 1s provided having
eross secticnal areas of 5, 10, 15, 25, 50, and 100 8q. m.
They are cyilndrical in shape and siluntly more tian 10 cm. long,
'heins marked at a distance of 10 cm. from the end. The largest
slges are of hollow tubing plugsed at tihe ends, and the
suallest nade with heuvy oion¥a té secure tihe unifornity of
weléht. The scales (¥ & &) attachoed te the uﬁrlﬁht rods whleh
were previously referrod te are sc placed that when the ramne
with needie and wolghts is hold in place by the electro-magnet,
preparatery to making the test, the point of Lhe needle is at
zZero on the scales. The Leight of the sdjustsble platforn (u)'
is then 80 regulated that the surface of the sample g he
tested 1s at 100 mm. on the scale. A small plunmb bodb (W) 1s
made use of in this connscticn. The distance of fall before
reaciing the surface of the dbutter is, then, always 10 cm,

. In making the determination, the frapme (B) with a

suitable noedle and welghts 1s suspaended from the electiro
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nognet; and the beacker of fat placed in position bensath the
‘needlie; the helght belng regulated as described avove. The
frace is then releuascd hy means of Lhe koyT The deptp of
penetration is ascertained by stretching a very fine wire in
iine with the mark on the needls, and noting 1ts poesition on
aither scale. The average Of two resdings 1s taken as the
depth of ponetration. 3dince tnc ¢poss scctleonal area of the
penetrating needlc 1s Xnowp,and the depth of peretration has
bheen ascertalned; their product_indicates thse volume of huttor
rat dlisplaced. Tho anount of weight acting on tho needle 1s
xknown, and the distance through which it falls 1s constant;
irf, then, the amount cf weight employ:d, oxprossed in granmes,
is divided by the velume of fat daisplacod, expresasd us Cu.mm.
the quotient will represent the weigh§ in :ramﬁﬂa roquired to
alsplagce 1 Cu. mm.ezﬁ the fat, or the ﬁumhur of kiloavrcquired
to diaplixoo 1 ou, ﬂm.'ut the 3tated temperature. Tiulig 18
the hasls employed t¢ oxpress the proporticnate hardness of
the fat. A sample of fat 18 sald te have & hardness of 1
at cluvod nemparuture when 1 kilc will dlsplace 1 C.C. of fut;
or of 1.2 Oor .85, when 1200 or 850 gramues respectively are
required to displace 1 ¢.c. O fat. .

The awount of welgnl empicysd ana tue slZe of the necedle
used depend, of coursc, on tho cnaracter of the fat; and the
tempetaturo at which the hardness is determined. With a

proper sombination of nvedles and weights, the needle will
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remain practically staticnary in the fat after the initilal
plunge. If, however, tcc much welght or too snall a needle
be employed, the needle continues to sink slowly making an
accurate reading of the depth of penetraticn 1impessibdble.

In the reverse casc, with tco large a needle or too 1little
welght, the penetratiocn 1s of course much less; a d the
percentage experiment: 1 error properticnately greater.

The suspensicn of the welghts far bhelow the needle
brings the centre of gravity of the falling portion of the
apparatus helow the point of tne needle, causing tne latter
to invariably assume a verticél position, making it much
easier to ascertain the true depth cof penétration than
would bo the case 1f the peint of the necdle were at or
below the centrc of gravity. After 1its release by the
slectro-magnet, the apparatus meets with no rcsistance whate
ever in its fall, except, that orffered hy the air, until
the point of the needls rcaches ths surface of the bhutter,

It night he argued that gravity was acting through a
greater distance in the case of a sample wnich was penetrated
30 mm., than in the case of oﬁc which was pcnetfated, 88Y,
only 15 mm.; or again 1t might be argued that the amount of
friction on the sides of & small necdle would he proper-
ticnately greater than that on a larger needle, on account
of the greater surface area in proportion tc its volume.

These Objections, 1f they are at all patent, would tond to

' e



counteract each other; and at any rate their influence 1s
nct perceptible in the rbsulta; for duplicate determinations
carried out with varying sizes of needles and welghts, where
the depth of penetraticn 1s necessarily greater in scme cases
than in others, shcw no greater varlations than occur when
the same siges Of needles and welghts are used throughcut;
provided, that comblnations whlch render accurate readings
dirficult to make bhe avelded.

In practice we endeavor o secure a combinaticn of
needles and weights which willl give a penetraticn of about
25 or 30 mm. and with our wide range of welghts,200 to 1200
grampes; have ordinarily found it necessary to make use, only,
of the needles having oross sectional areas of 25 and 50 sq.mm.

While tne agreement of duplicate readings is not as
¢loss as 18 ordinarily expected in quantitative chemical
work, it 1s, considering the nature of the determination,
reasonably satisfactory. The esmpreme variatlions rarely
exceed 2 millimeters with a penetraticn of 25 to 30,and in
the majority of cases, the rcadings have a oloser»asresmnnt
than that nentioned above. ¢

In carrying out the determinations many difficulties
were encountered, some of which had been mentioned or hinted
# As explained on Page 1S mich of the data presented in this
paper was secured before the apparatus had assumed its conm-

pleted form, which accounts for the apparent discrepancy
between this stateont and the resulis as given in the tables.
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at by the other investigators named above. 8lnce we were
primarily interested in the propsrties of the fat 1tself,
rather than in those of the manufactured butter, the de-
terminations were made on the rendered fat. It was noticed,
argong other things, that the fat 1n coeling tended to
geparate into layers of different hardness; the harder
portiéne crystalizing first at the outside of tne container,
leaving the softer portions at the»centre.

The observed penetration weould thus vary, depending on
which portion of the fat, 1n the receptacle, was penstrated.
To overccme this difficulty, the samples were placed in a
pan of cold water and stirred with a glass rod w .:i the rod
could be removed without leaving an impression in tho fat;
the cooling being‘than allowed to procecd in the natural way.
By this method, samples were obtained uniferm in compogiticon
througheout, and satisfactory duplicate readings of the
depth of penetration were secured, regardliess oI wihlch pore
ticn of the fat in the container was penetrated.

Tables 1 and 2 show data 1llustrating this point.
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TABLE 1.

All the samples shown in Table 1 were taken from
the same large dish of melted butter fat, which hag been
thoroughly méxed, and were identical in composition. After
being poured intc the small Jars 1in which the hardness was
measured the samples received the same treatment in every
respect, except that the samples sc designated were stirred
with a glass rod, as descrihed elsewhere in this paper,
while they were being cooled 1n a pan cof running water.
The samples designated as unstirred were nct disturbed
until they were sclid. The samples were all removed at the
sane time to the constant temperature bath and kept at aimost

exactly 15 degrees 0@ for 18 hours.

Btirreda while 00Qling. Not stirred-

gample No. Penetration. Sample No. Penetration.

1 ashad ""210 m. 8 bl el 28

2 22. " Yo e DY

B 22.5 . 10 29

”’—' -22 05 " 11 25

5 - 22. 12 - -—=26

6 23 13 - 27

T~ - 22 14 -2
15 =29 ..

AVerage ~————=we——-— 22.1 Average———e———- 25.8



TABLE 2.

The data presented in Tanle 2 1s of the same nature

a8 that shown in Table 1. the samples having received

pract ically ident ical treatment to that given the samples

in Table 1. The mutter fat tested, however, was from a

different source.
8tirred while cocling.

Sanple No. Penetration.
1 12,5 mm.
2« 12.5 *
3 12.5

4 18.0

5 12.5

é 13.5

g 135
Average 12,

Not Btirred.

Sample No. Penetration.
9 18.5
10 16.0
11‘“ 1‘ «0
12 -18.0
13 19.5
bR 18.5
15 17.5
Average 17.7



These trials were made with a large number of heakers cf
mixed fat, and the sumples werv all under identical con-
daitions, except that part were stirred, as described,
while coocling, and the others were not. In all cases
the samples were Leld, at, or near, thc testing tempera-
ture 1cong enough te insure thorough cooling. It will be
noticed that the penetration in the cass of the unstlrred.
samples was greater on every occasicn, than with the
stirred samples, due doubtless t¢ the fact, that in the
small vessels employad’to contain the fat, the penetra-
tion invariabvly took place near the centre, where tne
gofter porticns of the fat were collected. Trilals wcre
also made with the fat in large contalners, where differ-
ent portions of the fat in the saie vessel were penetrated.

The results are shown in Tables 3 & M.
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TABLE 3-

Fat in large containers (600 60 Griffin beakers)

g8amples were all stirred while ccoling. No effort was
made to have samples 1, 2, 3, & ¥ of the same ccmpositicn.
Sanmples were held at about 15 degrees ¢ 1n the constant

temperature bath for 18 hours.

Penetration in mm at centre. Penetraticn in mm near ddge
1l deternination only Average of 4 determinations
Sample 1 20, Herem e e 18.6
2 270 > - 25.5
3 30.5- --==30.7
3 30.5 - - --29.7
TABIE 4.

The same conditions ohtained here as described rfor the samples
in Table 3, except that none of the samples were stirred

during the cocling process.

Penetration in mm at centre Penetration in mm near edgé
1 determination Averuge of 4 determinations
sample 1 30 Hrmrmmmm e 22.1

2 304 Hommmmrrm e e 22

3 A Y e 21.8

L 29,0 e 20.8

-1Y4=



It will be noticed frem the tables Just referrcd to,
that when the samples were stirred during the process ol

cocling, the penetration was practlcally the same, réslad#
less of which perticen of the fat was penetrated; or at least,
the difference, 1f therc was any, came far within the 1limits
of experimental error under the best conditlens; but, that
in the case of the unstirred samples, the penetration was
much greater when mqasurud at the centre, than whan it was
neasured near the edges of the receptacle. The penstiration
when measured nidway between the centre and edve was just
about the average of that obtained at the contre and that
obtalned at the edge.

Another very sericus dirficultly encountered was that
of maintaining the temperature, at woicn 1t was desired to
perform the tests, Jith a clese cnough approximaticn to
conatancy. It was gscen foeund, that 1in order te secure re-
sults of uny value, we must maintaln for scveral hours a
temperature constant %0 within 0.1 decgrces, or at most
0.2 degreec, 0. ¥umerous attcupts were made te accomplish
this by the use of thermel re.ulaters in conjunction with
water baths, and water Jjacketed ovens, by allowing the sali-
Ples to stand in running water, etc. Falilure was, doubt-

lees,due to the fact, that the tecuperature which it was



necessary to maintein was very closs to that of the room
and often bhelow 1t. In the method which we finally
adopted, a large flat bhottomed water bath with cover was
tightly packed with non-conducting material, in this case,
excelslor, inside a double walled bhoX.

with this arrangement 1t was found entirely feasible
to control the temperature, within the rather close limits
prescrined ahove, when the temperature of the rccom was not
more than 2 or 3 degress 6. from that tc be maintained.
The necessity of such a close contrel of the temperature
wlll be bettor understood after glancing at Table 5. 1in
which 1s g1iven the results secured as the comparative hard-
ness of a sample of fat at temperature§varying from 10

degrees to 19 degress O.

-16=-



Table 5.

showing the hardness of the same sampler of hutterfat at
temperature ranging from 10° to 19° gentigrade.

Each value as stated was calculated from the average of
several determtnations, carried out according to our
regnlﬁr method of procedure as glven elsewhere.
Hardness in terms of Kilos required to displace 1 cc of

fat at stated temperature.

Temperature

100w e -1.630
11° - ————]. 420
12° ammec e - . 1.270
13° - 1.092
140 e=1.012
159 0.890
160 mmmmm— e m e e 0.750
17° . ~—===0.603
18° - : - 0.337
19° -0.113

17w
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The hardness of this sanmple, which was a.nyﬁloa} one,
wae alnost 15 timos as great at 10 degrees as at 19 degrees,
the increase in_hardness being qulte rcgular, as is bhetter
shown by a curvéuﬁg‘wnieh the temperature in centlgrade
degrees i1s plotted as ordinates, and the riau}as expressing
the relative hardness as abclssac.

A statcmeni nade by Wood & Parsons 1n the paper
already referred tQy would lead one to infer that 1t was
necessary, or at 1oust.n18h1y desiranle, that the hutter
be kept fov several days in the cold before making the
penetration tost. In order te deternine whether or not
. thls procedure was necessary, and tc settle other similar
questicns which cams to our mind regarding the treatment
of the fat before making the tests, a series of trials

wag run, the results of which are gi#en in Tables &6«~7.

«18~



Table 6.

T0 show the effect of previocus cocling on the observed
hardness of wutter fat. The entire serles of samplos was
toxen from a large Jjar of, thorougnly mixed, melted rat.
All were stirred until they were nearly a&liuif&ad. The
samples designated as cooled were kept in 2 cold storage
roon at 7 degrees 0 for abcul 15 hours. The others were
xept in the laborateory at very nearly the samo tempsrature
at which they soliaified, between 19 and 20° 0. ALl were
romoved te the constant tenpsrature bath at the ganc time

and xept at 15% @ for about 5 hours.

goolea | Unceocled-
S8ample Ho. Fenetration Sample No. Penctiration
1~ el § [l 8~ 15
2- - 15.5 "  onaan n LS S LD B U7
3~ ———————]f,0 " 10 — )
L - ~li4.5 11 18
5 - 15.0 ¢ 12 17
? 16.0 ¢ i3 1745
i L
Average “%%?%“" Average 182

“"19"1



Table T

The conditione applying to the data presented in Teble 7

were nearly the same as those given for the data in Table 6

The cooled samples wura.kcpn in a roon at all times helow

10° ¢ for 2 days.

thelr rreezing point during that time.

The others were Kept very nearly at

All were placed

in the constant tempoerature bath at the same time and kebl

at 15° 0 for 2% hours.

@ccled.

Baiuple NHo. Ponetrat ion

1 - 25, mn

2 - 21,5 "

L ey T

h‘"‘ - “2605 "
26 :

[ -

o~

FI——

Average 3%.1 "

«20=-

Unce¢oocled.

SampikeNo. Ponotration.
7 - ~—3€.5 rm
8 2

9 20,5 *®
10w~ -24 b
11 2l.5 *
Avoerage 2247 ¥



our conclusions regerding these matters as der?;iﬁwifom
these trlals, and observations on large numheggﬁ ¥y he

sumnarigzed as followsi-
It seems tO make little or mE&X ne dirfference at
what temperature a sample Of butterfat has previously
been kept provided it is held at the testing tenmpera-
ture 1ong enough to become thorcughly warmed or cooled
to that temperature, as the case may bhe. In our ex-
perience 4 to 5 hours was usually surficient for this;
when, as in our case, the samples were kept in a cov-
ered, well insulated, water bath. In practice, how-
ever, we allowed the samples tc stand over night at as
near the desired temperature as possible; usually
within 1 degree €. In the morning, the bath was warmed
or cooled as the occasion might demand to the proper
temperature; and xept at that temperature for about 5
or 6 hours before the tests were made. When the san-
ples were cooled at once to the testing temperature,
without being allowed to stand for any considerahle
length of time at that temperature; duplicate tests
were inclined to vary within much wider limits, than
when the samples were allowed to stand as described

anove. The average reau1t$,while not markedly dif-



ferent, were inclined tco show a softer ccndition of
the fat than when the tests were carried out as recom-
nended. geoling the fat to temperatures of 10 degrees
€. or lower caused the formation of fissures due to the
contracticn of the rat on co8ling. These interfercd
considerably with the determination of the hardness
by offering a path of less resistance for the pene-
trating needle. @his,in the writer’s bellef, 1s the
cause for the slightly lower value Obtained for the
hardness of the fat with tﬁe cocled"* sanmples in
Tablo il 7. |
This tendency bhecane mnorse bronounced as the do-
groc of cceling incroosed. For this reascn no attempt
was made $0 securc data regarding the effect of cooling
to extremely low teunperatures on the subsequent hardness
of the fat. 8ince Nunuradturea tut ter does not exhibit
this tendency two 1 1b. prints from the same churning
were taken to furnish data on thils point, one was placed
in a glass Jar and packed 1n a froosing mixture of Ice
and salt. The temporature of the bath after one hour
was -200 @ and at the end of 48 hours was ~-15°C. The
other print was alse put into a scaled glass pjar sur-

rounded by running water at 19.5° O« At the end of 48

hours hoth were placed in the constant temperature bath
at 15 degrees 0. At tho ond of 72 hours the temperature
of the bath had fallen 0 8.5 degrecs 0. The hardness
was then measured; the rosults beling gilven in Table 8«

=22



Table 8.

Butter from same churning. Adjacent prints in tub.

Print No. 1 Print No. 2.

Kept surrounded by running Kept surrounded by a

water at 19.5 degrees ¢ for freesing mixture at a

48 houws. temperature between-15
and -20 degrees 0 for
48 hours.

Both then kept 1in same water
bath at between 15 degress ana
8.5 degrees ¢ for 72 hours.

Print No. 1. Print No.2.

Reading No. Penetration in mn. Reading No. Penetration #n
with needle having mm.with needle
cross sectional area of 50 sq.mm.
of 50 sq.mm. and a arcss sectional
welght of 700 gr. area & 700 gr.

weight.

Tow o or o o o o on o 21.5 L o> = oo~ el

Qe o - - - - 23.0 2w =wo~==-18

b 225 I R i ¥ -

g— - - e - - - =225 L I S K}

Average 22.5 Average ‘"-é%”""

It would seem at first sight that the butter which
had been cooled 10 such a low temperature had undergone
an increase 1in hardness 1n the process. The temperature
ef the butter compesing the two prints in question was
taken 1n several places in the print by means of a deli-
cate thermometer graduated in tenths of a degrec centi-
grade. Print No.l was found to have a temperature of

9.2° ¢ throughout. No. 2. likewise hod a temperature unie-

23~



form in all parts at 8.7° 9. or 0.5° g. lower than that of
Print No.l. By referring to Table 5 and comparing it
with the data Just glven the reader will see that the
apparent increase in hardness 1s Just about the amount
that could naturally he expected on account of the ob=-

served variation in the temperature.



It 48 not our purpose in thiaf;npor to present
aomplete dota concerning the hardness of any oonsider-
able number of the asgmples of butter fat that hawse
besn examined. “his data will appesr later slong
with the other analytiocal dats regording these same
samples; a desoription of tha apparatus used and the
method adopted bBeing the sole purpose o the present
paper. It was deoided that, for the purpose for which
it was intended, the data would convey rore signifesance
if presented as millematers o? panetration with the
same needle and weighta, than it wonld if nresented
an the relative hardnens of tho Tat. HMost 67 the Jata
given in this paper was obtainad bsfore the asorew srrange-
ment for regnulating the hoight of the platform ¥ (Fig. 1)
which osarries tho sample, had been provided. By using
the olamps #, 0, slone for this purpose, ervors of |
as much os 1 m.m, in vepulating the heipght of the.eamplo
under teat wera doubtlass frequently made. Any suoch
errors direstly effected tha ohserved reading., It was
not doemed eanential, howewvny, for the purp?ao o the
present papor to repeet this work using the improved
anparetus,

Thore is no inkerent reason why this method oan
not be usod ae well in msasuring the hardness ol butter
as in messuring that of fat. ¥hile for the ordinary

commeroial judging of butter, the ﬁegréo of acouraoy

required may not demand the extreme acouraay obtainable

-2b-



with this apparatus, the method would serve a useful purpose

in enabling the bvuttor judge te qonfirm unis Jungmsnt‘from tine

to time, and in helping him to decide doubtful ceves, It should
al180 be of deciued auvantage in "prize hutter® contests and

for othor similar purpses. For thé purposcs Just.anumeruLed'
ahove 1L wouid not he necessary 0 rogulate temperature as
curefully as 1n the case of our experinmental sauples. If all
‘the samples 10 be compared nad boen kept at the samo lemperas-
ture for 24 (ours the datu oObtained woild be entiresly comparable.
When once the temporature wog satisfactorlly reguleted the author
has boen able te de feom 40-50 doterninations por hour. This 18
doubtlioass us rapldly as the huttér judge could decide on the
hody of butter by the fooling or tasting moetheds.

This method and apparatue ceuld be used to pdventoge in
detornining tho hardneas of otucr fals, Lubricants, waXes, elc.
with some few slight medifilcations 1t should also be ugeful in
obtaining the seiting peint of cenpent neasuring tuc»nardneau.

or penetrability o asphalt, or rfor any cother simllar purpese.



The apparatus herein described was constructed by
¥r. Emil Klinkerfuss, Mechanician at the University of
Migscuri, at a total cost for material and lsbor, in-
ciuding & remodeling after the original form of ap-
paratus had been tested, of appreximatoly $23.00.

Due acknowledicnont is hereby made Of certaln ex-
perionce gained by the writer in attempting to use an
- unpublished pisce of apparatus deslgned for the same
purpcse by Mr. R. H. Shaw, formerly Chemist 1n charge
of thls Lanoraiory.

The writer's deepest thanks are due to Frofessor
0. H. Bckles at whope suggostion the work was undertaken,
and whose encouruagenent and advice hove been a constant
source of aid.

}any thanks are also due to Ir.Matthew Steel, who gave
valuable suggestions regarding the mennor of presentation,
and to many other of my fricnds and co-workers wi have
contrivuted helpful suggestions at voeriocus stages oI this

go=Operative Labvoratory for Dalry Resesrch
Golumbia, Missouril.
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