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AP4

AN APPARATU8 AND METHOD FOR DETERMINING
THE HARDNES8 OF BUTTER FAT.

| Oone of the important properties to he tuken into account
in Judging the quality of butter is the 50 called Bedy, hy which
is meant t.e hardness, consistency or firmness of the butbﬁﬁ.
Body 1s describhed by the butter Judge in such terms as perfect,
firn, hard or tallowy, weak and sticky and 1g estimated by
pressinig a plece of the hutter betwecn the thumb and finger or
hetween the tongue and the roof of the mouth. This proporty
is, doubtless, very closely related to the hardness of the
“butter fat; although 1t 1s not definitely known Just tc what
extent the body of the butiter can be influenced by the maincr of
hanaliné the milk and crsei, churning, waeshing and working the
butter, etc. Provahly scme of these factors do exert a certain
influence 1in this respect, althcugh thoy are more directly
cencerned in establisiing ancther preperty of the butter known
as teiture. It has heretofore heon impossibol to secure definite
data on this point on account Of the lack Oof a suitable nethod
Tor measuring the hardness of hutter,
8everal investigators have attempted to moasure the
hardness of butter produced under oxperimental conditions by -
more accurate methods than those used by the butter jJudge.
Wood & Parsonsl report results obhtained by the use of

a moethod which consists essentially of dropping a weightod
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glass rod ithrough a glass tube 1 meter long, held vertically
above the surface of the butter to be tested; and noting the
aepth of penetratiocn on a scale a?taohnﬂ to the gass tublng.
J. B. Lindsay and his asscclates ’ report results secursd

by a methed similar to that desceribed abeve, except, that

the large glass tuhe wus dlgpensed with and the depth of
penctratlon was measured directiy on the plunger. The
results 1in both cases were expressed in mm. Of penetration.
Wood and Parscn’s determinations were perrformed at 15.5 degree:
g. after the butter had gtood in a ceol roem for several days.
These reported by Lindsay, 8t aie., were porformsd on hutter
which was removed froi. cold storage and allowed to stand at

room temporature, for sons time.

d Bulletir 13 N. Haupsblre Agr. Hxp. Jtation

2 Report hated BXperlnent Station, Luss - ASricultural
GoLliege, Puie 28« 13th Annual Report Hatch Experdiment sStation
Mass. Agriculiural Gollogo-~ Page 3067.

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

16th Annual Report Hatch Experiment 8tation, Mass. Agricultural
Oolliege, Pages 59-60

218t Annual Report Hateh BXxperiment Statlon, Mass Agricultural
‘Gollege, Pages 99-102,






(3)
Bartle€¥ reports unsatisractory results by the

use of a method simila? to those already described.
(%)
¢. F. Doane laients the lack of a sultable

Mechanlcal methed for measuring tne hardness of butter.






In the 11ght of his own experience, the writer railsj
to Bee Low concdruant results can be ohtained in extended
series of experiments, by any system of measuring the hardness
of vutter fat, without a much closer contrel of the temperature
than that described by the other investligatcors referred to,;
some of whom seem to have been content with allowing the samples
to stand for a certain length of time at rocm temperature.

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 rose around the
plunger, makilng an accurate reading of the depth of penetration
impossible. To ocur nmind the method of stating results in mm.
o penetration of scmc arbitrary plunger 1s alsc an unsatisfactory
basls of compariscn, rfor the hardness of butter rat.

In sone of our experimental work, here, 1t bhec:me
essential tc measure the hardness of the butter fat preduced,
with a reasonahle degrec of accuracy; and in such a way that
results obtained throughout experiments extending over long
periods of time, would be entirely comparable. 8ince none of
the methods already described seemed sult:ble to our purpose,
the writer set abcut devising the apparatus and metnod now to

be descrined.

(3) 14th Annual (1899) Report liaine Agricultural EXp.
8taticn, Page 109.
(%) Moryland Agricultural Exp. Statlon Bulletln 64 Page 53.
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The apparatus used, as shown in the accompunying cut,
comprises a rirm support (A), and a separate 1ight frame (B)
carrying the penetrating needles and the welights. ¥he support
consists of a hervy ircn hass (@) inte which are inserted two
upright rods (U & E) sbout 1 meter long, one of which 1s hollow
and contains wires connecting g,h, and i. These uprights are
ahout 25 cm apart and are joined together at the top by a plece
of hollow iron rod (f), tc the center of which 18 suspended an
electro-magnet (g). h & 1 are binding posts for attaching
the batteries to operaic the magnet. A key (J), attached to
the bvase, serves for making and breaking the current through
the magnet. K & L are nillimeter scales reading downward.
Attached to tne upright rods is an adaustablp platform (M)
for carrying the sample whose hardness 1s to bhe tested.

The soarser adjustment of the helght of the platform &s secured

by means of the clamps n and 0. This adjustment dces not need

t0 be regulated except at rare intervals. A finer adjust.ent is
secured by simply turning (M) which 1is supported from N -0 by

a 1§ * nut and screw. The frame (B) 1s of hollow brass tubing to
get 1t as 11ght as possible, winlle still retalning the necessary
degree Of strength. It is about 40 om, long and 15 cm. wide.

P 18 a plece of soft Bwedish iron tc be acted on by the ‘
electro magnet. DIirectly deneath 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 i) tor
" carrying the weights, which are made with a hole drilied through
the centre sc that they can ho placed over the scerew pro-,
Jecting anove the platform, and hedd £irfmly in place by the
nut 8. The frame (B), when carrying any one of the set of
needles, weighs 200 grammes. Additicnal wolghtis ure pro-
vidod, naxing possible any combination of exact mnltibles or
100 gr. up to 1200, A sot of needles 1s provided huving
cross sectional areas of 5, 10, 15, 25, 50, and 100 8G. Mm.
They are cyilndrical in shape and silently more tian 10 cm. long,
heing narked at a distance of 10 com. from the end. The largest
siges are of hollow tubing plugied at tiue onds, and the
suallest made with heuvy cinn¥a to secure tne unifornity of
weight. The scales (¥ & L) attached to the uﬁrlght rods whleh
were previously referrod te are se placed thal when the Crame
with necdie and weights is held in place by the elsctre-magnet,
preparatery te maxing the test, the point of Lhe needle is at
28r0 on the scales. The lelght of the adjustsble platform (u)'
is then 80 regulated that the surface of the sanple ¢ ho
tested 1s at 100 mm. on the scale. A small plumb dbodb (W) 1s
made use of in this connecticn. The distance of fall hefore
reaciing the surface of the dutter is, then, always 10 cm,

In wmaking the determinatiocn, the frame (B) with a

suitable ncedle and welghts 1s suspaended from the eloctiro
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nagnet; ani the beacker of fat placed in position bveneath the
‘needie; the helght beling regulated ag described abvove. The
Tracse 1s then releascd hy means Of' the xoy? The deptp of
penctration is ascertained by stretehing a very fins wire 1in
line with the nmark on the needle, and noting 1ts position on
aither scale. 7The average oOr twe reudings 1s taken as the
depth of ponetration. 8ince tnec CPOss sectlonal area of the
penetrating needlc is Xnowp,and the depth of peretration has
been ascertalned; thelr product_ indicates the volume of butter
fat displaced. Tho anount of weight acting on theo needle is
known, and the dlstance through which 1t falls 1s constant;
if, then, the amount cf weight employ:d, oxpressed in granmnes,
is dalvided by the velums of fat displacod, expresssd us Cu.mm.
the quetlent will reprugsent the weigh; in grumﬁoa required to
alsplace 1 cu. mm.ezi the fat, or the ﬁumher of kilos‘requirﬂd
to displaco 1 ou, ﬂm.'ut the stated lemperature. Tiuis 18
thoe hasis employed tc express the proporticnuate hardness of
the fat. A sample of fat is sald te have a hardness of 1

at sluied zemparature when 1 kilc will dlsplace 1 C.C. Of fut;
or of 1.2 Oor .85, when 1200 or 850 gramnes respectively are
required tc displace 1 ¢.c. of fat. ‘

1he awount of woelenl empicysd ana tuce sizZe of the needle

used depend, of course, on tho cnaragter of the Tat; and the
tomperature at which the hardness is deternined. With a

proper combination of nvedles and weights, the needle will
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renain practicelly staticnary in the fat after the initilal
plunge. If, however, toc much weight or teo srall a needle
be employed, the needle continues to sink slowly making an
accurate reading of the depth of penetraticn impossible.

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

The suspenaion of the welghts far helow thé needle
brings the centre of gravity of the falling portion of the
apparatus helow the point of tne needle, causing the latter
to invarlably assume a vertical position, making it much
easler to ascertain the true depth cf penétration than
would bo the case 1f the peint of the needle vwere at or
below the centrc of gravity. After its release by the
slectro-magnet, the apparatus meets with no rcsistance whate
ever in 1ts fall, except, that offered by the air, until
the point of the needle rcaches the surface of the butter.

It might 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 ohc which was ponetfated, 88y,
only 15 mm.; or again 1t might be argued that the amount of
friction on the sides of a small needle woild he proper-
ticnately greater than that on a larger needle, on account
or the greater surface area in proportion tc its volume.

These Objecticns, 1f they are at all patent, would tend to
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counteract each other; and at any rate their influence 1s
net perceptidble in the réaulta; for duplicate determinations
carried out with varying sizes of needles and weights, where
the depth of penetraticn 1s necessarily greater in some cases
than in others, shcw no greater varlations than occur when
the same siges Of needles and welghts are used throcughout;
provided, that comblnations which render accurate readings
difficult to make he avelded.

In practice we endeavor to secure a combinaticn of
needles and welghts which will glve a psnetration of about
25 or 30 mm. and with our wide range of welghts,200 to 1200
grammes; have ordinarily found it necessary to make use, only,
of the needleg having oross sectional areas of 25 and 50 sq.mm.

While tne agreement of duplicate readings 1s not as
cloas as 18 ordinarily expected 1in quantitative chemilcal
work, it 1s, ccnsidering the nature of the detecrmination,
reasonably satisfactory. The espreme variations rarely
exceed 2 millimeters with a penetraticn of 25 to 30,and in
the majority of cases, the rcadings have a closer agreement
than that mentioncd above. ¢

In carrying out the determinations many difficulties
woere encountered, some Of which had been mentioned or hinted
# As explained on Page 2Smuch of the data presented in this
paper was secured before the apparatus haa assumed its com-

pleted form, which saccounts for the apparent discrepancy
between this stateiiont and the results as given in the tables.
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at by the other investigators named above. B81ince we were
primarily interested in the properties of the fat 1tself,
rather than in those of the manufactured butter, the de-
terminations were made on the rendered fat. It was noticed,
among other things, that the fat 1n cceling tended to
separate into layers of different hardness; the harder
portiéne crystalizing first at the outsids of the container,
leaving the softer portions at thsvcentra.

The observed penetration would thus vary, depending on
which portion of the fat, in the receptacle, was penetrated.
Te overccme this difficulty, the samples were placed in a
pan of cold water and stirred with a glass rod w .ti the rod
could be removed without leaving an impression in the fat;
the cooling being.than allowed tc procecd in the natural way.
By this method, samples were obtained uniferm in compogition
througheout, and satisfactory duplicate readings of the
depth of penetration were secured, regardless of wihich 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 1in Table 1 were taken from
the same large dish of melted butter fat, which had been
thoroughly mdxed, and were identical in composition. After
being poured intc the small Jars in which the hardness was
measured the samples received the sanme treatment 1n 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 of running water,
The samples designated as unstirred were not disturbed
until they were sclid. The samples were all removed at the
sane time to the coenstant temperature bath and kept at almost

exactly 15 degrees @ for 18 hours.

Btirred while 0odling. Not stirred-

Sample No. Penetration. Sample No. Penetration.

1~ - -—214 mi. 8 28

2 -22. » b e 2.

3 . 2205 . 10 29

B -22 .5 ' 11 25

5 - 22, 12 --=25

6 23 13 - 27

T~ - 22 1k ————2l
— 15 ==25.

AVerage~———w=meenm-w 22.1 Average—————e-w 25.8

Y .






TABLE 2.

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

as 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 rrdm a

different source.
8tirred while cocling.

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

i 18.0

5 12.5

é 13.5

g 135
Average 12,

Not Btirred.

S8ample No. Penetration.
9 18.5
10 16.0
11‘“ 1‘ . 0
12 -18.0
13 19.5
14 18.5
15 175
Average 17.7






These trials were made with a large number of heakers cof
mixed fat, ana the samples werc all under ldentilcal con-
ditions, except that part were stirred, as described,
while cocling, and the otliers were not. In all cases
the samples were Leld, at, or near, tihc testing tempera-
ture 1long enough to insure thorough ccoling. It will be
noticed that the penetration in the case of the unstirred.
samples was greater on every occaslicn, than with the
stirred samples, due doubtless tc the fact, that in the
small vessels employed'to centain the fat, the penetra-
tion invariably took placs nesar the centre, where tne
softer porticns of the fat were collected. Trilals wcre
also made with the fab 1in large containers, where differ-
ent porticns of the fat in the same vessel were penetrated.

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

Fat in large containers (600 00 Griffin neakers)

8amples were all stirred while ccoling. No effort was
made to have samples 1, 2, 3, & 4 of the same cocmpesiticn.
Samples were held at about 15 degree¢s ¢ in the constant

temperature bath for 18 hours.

Penetration in mm at centre. Penetraticn in mm near ddge
1 deternination only Average of 4 determinations
Sample 1 20.5 —— 18.6
2 270 b - 25.5
3 30.5- --==30.7
ll- 30-5 —— -2907
TABIE 4.

The same cconditions ohtained here as descrihed for 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 edgeé
1 determination Averuge of 4 determinations
sample 1 30 Hhmmm e e 22.1

2 304 Hommm e e -22

3 - 29 B e 21.8

4 294 0mmrmmmm e 20.8

-1Y4-






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

cocling, the pencetration was practically the sanme, réglad~
less of which pertien of the fat was penetrated; or at least,
the difference, 1 therc was any, came far within the limits
of experimental error under the best conditicns,; bvbut, that
in the case of the unstirred samples, the pcenetration was
much greater when measuroed at the centre, than when it was
measured near the edges of the receptacle. The penetration
when measuradvmidﬁay between the centre and edse was Just
about the average of that obtained at the centre and that
obtalned at the edge.

Another very serlous dirficulty encountered was that
of maintaining the temperature, at woicn 1t was desired to
perform the tests, vith a clege cncugh approximaticn to
constancy. 1t was acen feund, thuet 1in order te secure re-—
sults of uny value, we must maintaln for several hours a
temperature constant %0 within 0.1 degrcs, or at most
0.2 degrec, Q. Mumercus attcupts were made te accomplish
this by the use¢ of thermel re.ulaters in conjunction with
wvater baths, and water Jacketed ovens, by allowing the sali-
ples to stand in running water, etc. Fallure was, doubt-

less,due to the fact, that the tecuperature which 1t was






necessary to malntein was very closs tc that of the room
and often below 1t. In the method which we finally
adopted, a large flat hottomed water bath with cover was
tightly packed with non-conducting material, in this case,
excelslor, inside a douhle 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 rcom 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 0.

-16=-






Table 5.

Showing the hardness of the same samples of hutterfat at
temperature ranging from 10° to 19° gontigraade.

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

fat at stated temperature.

Temperature

100w —————————— -1.630
11° - —-==1.420
12° - — - - 1.270
1 30 - 1.092
140 1.012
15° 0.890
¢ § SRS — 0.750
17° - ———en(.603
18° ——o - 0.337
19° ~0.113
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The hardness of this sample, which was a.nyﬁioa} one,
wae alnost 15 tinmos as great at 10 degrees as at 19 degrees,
the increase in_hardness being qulte rcgular, as is bhetter
shown by a curvéﬁﬁg"wnieh the temperaturs in centigrade
degrees i1s plotted as ordinates, and the riau}cs 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 desliranle, that the hutter
be kKept fov several days in the cold before making the
penetration test. 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 provicus cocling on the observed
hardness of wutter fat. The entire serles of sanmpleos was
toxen from a large Jar of, thorouguly mixed, melted fat.
All vere stirred until they were nhearly aoliuified. The
sanples designated as cooled were kept in 2 cold storage
roon at 7 degrees 0 for abcut 1% hours. The others were
xept 1in the laboratory at very nearly the samoe temperature
at which they solidified, between 19 and 20° 0., ALl were
romoved tc the constant tenperature bath at the sanc time

and xept at 15° ¢ for about 5 hours.

goolea _ Uncooled~-
S8ample NHo. Penetration Sample No., Penctiration
b A e e S . ”15.5 . 8% 15
2 o o e o e e 15.5 * G ]
B e - w————]B,0 " 10 -15
N ~1l.5 1l 18
5 -15.0 " 12 17
? 16. . 13 175
L]
Average "%%f%""7 Average T 18,2

“19”1






Table T

The conditloneg applying to the data presented in Teble 7

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

The ceoQoled sumploes worelxepn in a room at all times bhelow

100 ¢ for 2 days. The others were Kept very nearly at

thelr rreezing point during that time.

All were placed

in the constant tenperature bath at the sane time and kept

at 15° @ for 2% hours.

Ocoled.

Bauple HO. Ponetration

- § - 25. mm

2 - 21,5 "

3-—-— - e e ‘*'""-"-""""""'25 "

B 26.5 "

(-3 26 L]
L]

~
- aﬁ
Average 281 "

«-20=-

Unceoled.

Sampaelo. Ponetration.
T - ~=23.5 nm
8 -2

9 o ”*2005 »
10w -2l "
11 21.5 ¢
Average 22«7 "






our conclusions regarding these matters as deri;iﬁdéfom
these trials, and observations on large numbeﬁgﬂ Yy he

sumnarized as follows:-

It seems to make little or mEX no 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
te 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 kept 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 1inclined to vary within much wider limits, than
when S$he samples were allowed to stand as described

anove. The average reaults,whlle not markedly dif-
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ferent, were inclined tc show a softer cocndition of
the fat than when the tests were carried out as recon-
mended. geoling the fat to temperatures of 10 degrves
€. Or lower caused the formation of fissures due to the
contraction of the fat on codling. These interfercd
considerably with the deternination of the hardness
by offering a path of less resistance for the pene-
trating needle. @his,in the writer'’s belief, 1s the
cause for the slightly lower value obtained for the
hardness of the fat with tﬁc “gooled® sanmples in
Tablo Sl 7. |
This tendency became more pronounced as the de-
groc qr geeling incroaseds For thig reascon no attempt
was made t0 ssecure data regarding the effect of cooling
to extromely low tenperatures on the subsequent hardness
of the fat. 8ince Munnradturud 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 puacked in a rrbozing nixture of Ice
and salt. The toemporature 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 jar sur-

rounded by rumning water at 19-50 @« Al the end of 48

hours both were placed in the constant temperature bvath
at 15 degrees 0. At the end of 72 hours the temperature
of the bath had fallen to0 8.5 degrecs 0. The hardness
was then measured; the rosults beling given in Table 8.«

=22






Table 8.

Butter from same churning. Adjacent prints in tub.

Print No. 1 Print No. 2.

EKept surrounded by running Kept surrounded by a

water at 19.5 degrees ¢ for freesing mixture at a

48 houss. temperature between-l5
and -20 degrees 0 feor
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 fn
with needle having mm.with needle
cross sectional area of 50 sq.mm.
of 50 sq.mm. and & arcss sectlonal
welght of 700 gr. area & 700 gr.

weight.

1o = = = e = - = - 21.5 l = == = « «~ «18

e 23.0 2w eor ool

a-.--- —————— 22.5 LA R X

- - e . e - - - 22.5 b oo = =18

Average 225 Average 18

It would seem at rirst sight that the butter which
had been cooled t0 such a low temperature had undergone
an increase in hardness in the process. The temperature
of the butter compesing the two prints in question was
taken in 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 tempsrature of

9.2° ¢ throughout. No. 2. likewise hnd a temperature uni-

23~






form in all parts at 8.7° 9. or 0.5° g, 1ower then 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 1n hardness is Just abcut the amount
that could naturally he expected on account of the ob-

served variation in the temperature.






It 48 not our purpose in thiaf;aper to present
couplete deta conoerning the hardness of sny oonsider-
able number of the sgmples of butter “at that have
boen examined. This data will appesr later slong
with the other analytiocal dats ragarding these same
samples; a desoription of tha apparatus used and the
method adopted being the sole purpose of the present
paper., It was deoided that, for the purpose for which
it was intended, the data would convey rore signiMeance
if presented as millemeters o penetration with the
same needle and weighfa, than it wonld i nresented
aa the relative hardnens of tho “at. HMost 67 the data
given in this paper was obtainnd bsfore the sorew srranpe-
nent for regulating the hoight of the platform ¥ {(Fig. 1)
vhioh carries tho sample, had been provided. 3By unsing
the olomps #, 0, alone for this purpcse, errors of |
as much as 1 m.m, in wepnlating the heipght of the'eamplc
under tent werse doubtless Trequently mede. Any such
errors direatly eoffected the ohsorved reading., It wase
not doemed eanential, howerny, for the pnrp?ao of the
presens paper to repeat this work using the {mproved
apparatus,

Thore i3 no inkerent reason why this method oan
not b8 usod as well in measuring the hardness of butter
a8 in veasuring thet of fat. %hile for the ordinary

commeroisl judging of butter, the degree of acouraoy

required may not demend the extrome aocourasy obtsinable
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with this apparatus, the method would serve a useful purpose

in enabling the buttor Judgo to aonfirm inis Junementjfrom tine

to time, and in helping him to decide doubtful ceses, It should
also be of deciued auvantage in *"prize butter® contests and

for other similar purpcses. For thé purposcs Juat- nunerated
ahove 1L wouid not he necessary 0 rogulate temperature as
curefuily as in the case of our experimental samples. If all

the samples 10 be compared had boen keplt at the same tenperaw-
ture for 24 ours the datu obtained woild be entirely cempurable.
When once the temperature wog satisfactorlily reguleted Llhe suthor
has boen abic to do feom 40-50 deterninations por hour. This 1s
dcubtioss us rapidly as the wubter judge could decide on the
body of bhuttor by the feooling or tasting metheds.

This methoed and apparatus ceuld be used te pdvantoge 1in
dot-rmining tho hardness of otucr fats, Lubricants, waxes, etc.
Wwith some few slight nedifications 1t should also be useful in
obtaining the seitting peint of cenent neasuring the hardness,

or penelrability o asphalt, or ror any other simxilar purpose.

-26~






Tho apparatus herein described was constrmcted by
¥r. Emil Klinkerfuss, Mechanician at the University of
Migscuri, at a total cost for material and lebor, ine-
cluding & remodeling after the original form of ap-
paratus had bheen tested, of appreximatoly $23.00.

Due acknowlediciont 1s hereby made of certaln ex—
perionce gained by the writer in attempting to use an
- unpublished plsce of apparatus deslgned for the sane
purpcese by M¥r. R. H. Shaw, formerly Chemist 1in charge
of thls Lanoratory.

The writer's deepest thanks are due to Frofessor
¢. H. Bckles at whose suggestion the work was undertaken,
and whose sngouragenent und advice heve been a constant
source of aid.

Kany thanks are also due to Dr.latthew Steel, who gave
valuable suggestions regarding the mennor of presentation,
and to many other of my friends and co-workers wiw have
contrimited helpful suggestions at veriocus stages or this

So-Opeorative Labvoratory for Dairy Resesrch
Golumbia, Missouri.
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