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from the sediment, and the sediment then shaken up in ISO to 200 
cc. of clear water, and run through the machine at the same speed 
a second time. The sediment thus freed from the finer grades is 
now transferred with a little clear water into a weighed dish to 
dry and weigh. This is coarse silt. The muddy water from this 
elutriation is next run through at such speed of machine and of 
water current as will effect the separation at the next division size 
of particles, 0.00316 mm., viz., at 95.73 cc. with a speed of 1148 
rev., and the sediment shaken up once and run through at that 
speed, then collected and weighed as medium silt. In a similar 
way a separation is made at the speed necessary for the last separa­
tion (at 0.001 mm. sized particles) and the fine silt collected and 
weighed. 

RECOVERY OF FINE CLAY.-The clay-water now left is added to 
that got in the first centrifugal elutriation mentioned above. From 
these combined portions of clay-water, the fine clay is precipitated 
with common salt solution (50 cc. saturated brine to I liter of clay­
water). After standing four hours, or better over night, the water 
is siphoned off, the sediment collected, dried and weighed, and the 
salt in it determined volumetrically with silver nitrate solution of 
such strength that I cc. is equivalent to O.OIg. NaCl. The results 
thus obtained, as seen in Table III agree fairly well in duplicate 
analyses, usually not differing as much as one per cent in anyone 
portion. 

TIME REQUIRED FOR AN AN ALYSIS-As regards the time re­
quired to make these separations, or to make a complete �a�n�(�]�.�1 �y �~�i�s �,� 

much depends upon the speed of the machine, the refinement of 
the separations aimed at, and the" practice of the operator. \ '\' Jh 
a machine running at speeds of 408, II48 and 1888 revolutions per 
min., and making two re-elutriations of the sediments, the writer 
completed the separations and, transferred all residues excepting 
the fine clay to evaporating dishes in two to two and one-half hours 
after completing the boiling. In interva.ls during these separa­
tions, sufficient time could usually be found to weigh out the next 
sample, and to weigh the dried residues, so that in steady work, 
about three samples of soil can be analyzed daily. By omitting 
the re-elutriation of the residues, four or five samples may be anal­
yzed daily. Doubtless with more practice, greater systematization, 
and "higher speed of centrifuge, yet greater rapidity can be se­
cured. Mr. Stewart, who has used the machine during the last 
two months, reports that by making but one re-elutriation of the 
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sediments, it requires about I 1-4 hours per sample for him to 
make the separations and transfer all the residues to dishes · on 
water-baths, without doing any weighing. 

FLOCCULATION. 

It may be remarked that in the soils of the semi-arid ",{"stun 
states there is occasionally enough of salts to promote flocculation 
appreciably. This difficulty is almost wholly overcome by the 
method here described, in that after boiling or otherwise djsil~~e­
grating in the start, most of the finest clay along with the soluble 
salts are very speedily separated from the rest. With these con­
stituents removed, which requires only about fifteen to thirt:~T 

minutes, the tendency to flocculate which frequently gives m~ tch 
trouble where gravity is the only force used in elutriating, is very 
slight. 

CONCLUSION. 

In conclusion it may be said that the advantages which the 
writer thinks should commend this new machine for the mechanical 
analysis of soils, are the rapidity with which separations can be 
completed, and the small sizes of grains which can be separated 
and estimated. Very great accuracy is not claimed for the method, 
and indeed such can hardly be claimed for any method yet pro­
posed. It is the opinion of the writer that very great refinement in 
the determinations of the several grades of SGil particles has but 
litt.le value above that in determinations w~ich are accurate within 
one or two per cent. 

The centrifuge herein described was built by local mechanics. 
T-he more delicate work, inclt.1di~g the making of the shaft, the 
bearings, and the oil cups, was done by Mr. Jacob Schaub, and 
much of the mechanical success of the centrifuge is due to his 
fine workmanship. 

The glass parts, as already noted, were improvised out of ma­
terial that was on hand in the chemical laboratory. 

The motor used is a 3i horse-power Holtzer-Cabot induction 
motor. 

It is the present expectation to have constructed a duplicate 
of this machine, with a few minor changes, to place on exhibition 
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with the Agricultural Experiment Station Exhibit at the Louisiana 
Purchase Exposition at St. Louis. 

The writer desires here to express his sincere appreciation for 
the hearty support in the work herein described, given him by Prof. 
J. A. Widtsoe, Director of the Experiment Station, by words of 
encouragement and by placing at his disposal the necessary funds. 

Credit is also due Mr. Robert Stewart, Assistant Chemist, who 
has furnish~d the results of some duplicate analyses herein used. 


