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1o all whom 1t may concern:
Be 1t known that I, Warrer H. Bownan,

a citizen of the United States, residing at

Dover, in the county of Strafiord and State
of New Hampshire, have mvented certain
new and useful Improvements in Apparatus
for Testing Soils and for other Purposes, of
which the followmn is & specification.

The object of my i1nvention 1s the pro-
vision of an apparatus especially adapted
for use in testing soils to determine their
relative porosities, the rate of flow of gases
or percolation of water therethrough, their
power to retain moisture, and for other ex-
periments.

The invention consists In certain novel-
ties of construction
parts as hereinatter set forth and claimed.

The dccompanying drawing illustrates the
apparatus as used In determining the rate
of the percolation of water through diiier-
ent soills; but part of said appamtus may
be employed independently in performing
other experiments. '

Figure 1 1s a perspective view of the ap-
pamtus with the parts assembled. Iig. 2
1s a vertical section of I1g. 1 on an enlare oed
scale, the section being taken on line 1-1
of Tg. 1. Fig. 3 i1s a top plan view of the
lower ‘Ld]llSt‘lble support for the tubes. Iig.
4 1s a plan view of the upper adjustable sup-
port for the tubes. Kig. 5 1s a cross section
of the tube on line x—a, Ifig. 2.

Referring to the figures, the letter A
designates a cast iron base, in this instance
of a disk shape, with a perforated boss B to
receive the lower end of a rod or standard
C which 1s firmly secured to the base at
right angles thereto; D, the lower adjust-
able disk shaped support or holder for soil
tubes having a perforated boss E provided
with a set-screw I and a series of OT00VES
G in the top surface of the body “of the
metal adjacent the circumiferential edge and
each 1n the shape of an arc of a cirele, the
sald support or holder being adjustable and
held in adjusted position by the set-screw
relative to the rod which passes through its
center; II, the top adjustable holder con-
SlStlIlD of n flat casing with a perforated boss
1 set-screw J, and a series of circular open-
1110‘8 K e:zxtendmg around the outer edge of
the holder: I. a tank with a socket M hav-
ing a seat to receive the top end of rod C,
and two pipes or tubes N N passed through
one of the heads of the tank at opposite

and combinations oi

sides thereof; O, the soil tubes, each having
a countersunk bottom P of cast metal, a
tube or pipe () at the bottom and a hori-
zontal section of pipe R secured to the exte-
rior surtace of the tube near its top end by
solder or otherwise and in communication
with the 111te110L of the soil tube by means
of a hole S, the ends of the pipe R project-
ing each side of the hole S, as shown; T, a
ﬂﬂmned wire gauze disk located at the bot-
tom of the soil tube with the flange extend-
ed downwardly so as to leave an open space
between the gauze and the countersunk bot-
tom of the tube; and U designates short

pieces of flexible tubing or rubber tubing

passed over the free ends of the pipes R,
coupling the same and forming with said
pipes means for the passage of 11qu1d from
each soi1l tube to others adjacent thereto and
thus maintaining a uniform height of liquid
in all the tubes

Special attention is dllected to the con-
S 111(3t1011 of the bottom P of the soil tube,
the upper surface of the same being COTT-
cated and inclined from the circumferential

edge downwardly to the tube Q, the top end
of which projects appr ::nnnately one-six-

teenth of an inch above the top corrugated
Suli‘l(}e of the bottom. This constructlon
msures that soil particles which might pass
through the perforated disk will be held or
retained upon the corrugated top surface
and not pass out with the water for welgh-
ing. It also permits the free passage of air
and water from every portion of the base of
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the soil column, even if the disk is placed

with the flat surface downward.

The base and rod with the adjustable up-
per and lower holders constitute a rack for
the support of the soil tubes and tank in
their proper relative positions, the soil tubes
being located within the holes in the upper
adjustable holder and the lower edge of
each tube being seated within a groove G
i the lower holder. -

In using the apparatus to determine the
relative rates of the percolation of water
through different soils, the soil tubes are

first ﬁlled with the soils to be tested in a

uniform compacted condition, as shown by
Fig. 2 of the drawing, the tank 1s then
filled with water, reversed and supported on
the rod, as Shown with the open ends of the
tubes N N located below the top edges of
two tubes at opposite sides of the tank. The
water flowing from the tank passes by way
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of the rubber coupling tubes U to the other

s01] tubes and when the water rises to a uni- |

form level 1n all the so1l tubes so as to seal

the ends of the tubes N N from the atmos-
phere the further flow or discharge of water
from the tank will correspond to the amount
or volume which percolates through the soil
tubes and 1s discharged by way of the pipes
(Q into a flask or other receptacle beneath
each soil tube. The quantity or volume of
water which flows through a given soil in a
orven time can thus be determined. The ap-
paratus or parts thereof obviously can be
used for other experiments of a similar ov
chfferent character.

What I claim 1s: -

1. The combination in a soil testing appa-
ratus, of a rack; a plurality of soil tubes
SHPPOItOd by the rack; a tank with dis-
charge pipes supported 1in a plane above the
soll tubes with the said pipes located with-
1n oppositely disposed soil tubes and with
their ends below the top edges of the said
tubes; and means for coupling the soil tubes
so a uniform height of hiquid will be main-
tained in all the tubes.

2. The combination 1n a soil testing appa-

ratus, of a rack with a vertical rod; a plu-
rality of soil tubes supported by the rack; a
anh with discharge e pipes and a socket en-
cgaging the top ena of the vertical rod,
whueby the tank 1s supported in a plane
above the soil tubes, the discharge pipes being
located within oppositely dwp(}%ed soil
tubes and with their ends below the top
edges of the said tubes; and means for coup-
limg the soil tubes so a uniform height of
hqmd will be maintained in all the tubes.

066,078

3. The combination in a soil testing appa-
ratus, of a rack comprising a base, a vertical
le"léht a lower holder fld]ust‘lbly sup-

ported by the upright and having means for
engaging and holdmﬂ in position the lower

ednes of tubes; a t0p holder with holes to
:)0(111}7 receive said tubes acdjustably sup-
ported by the upright; soil tubes supported
by the holders; and means for coupling the
tubes near and below the upper ends there-

of so that a uniform level of liquid may be

maintained in all the soil tubes.
4. A soil tube having a countersunk bot-

tom, a tube extending from said bottom and
in communication with the interior of the
tube, and a tube with open ends secured be-
tween sald ends to the side of said soil tube
near but below the end opposite the bottom
end and at right angles to the longitudinal
ax1s of the soil tube and in communication
with the interior of the said tube.

5. The combination 1n a soil testing appa-
ratus, of a rack; a plarality of soil tubes
supported by the rack; means near the up-
per ends of the tubes connecting the inte-
riors of the tubes so water can flow from one
to another; a tank supported by the rack
and above the said tubes; and means for de-
l1vering water from the tank to the tubes,
said means forming with the water dis-
charged from the tank a seal where eby the
flow of water from the tf‘anL 1s regulat ed.

In testimony whereof I affix my signature
1n presence of two witnesses.

WALTER H. BOWMAN.

Witnesses:

Rarem S. MArs,
Crras. W. IHiLis.
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