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The search for satisfactory methods of sam-
pling soils for various purposes under a wide
variety of conditions has led to the development
of the equally wide variety of soil samplers de-
seribed by Hoover, Olson, and Metz (5), Lull
and Reinhart (8), and the U. 8. Dept. Agr. Soil
Survey staff (11). Although many of these sam-
plers proved suceessful for the particular sampling
jobs for which they were designed, none, unfor-
tunately, were satisfactory for all sampling jobs.

In 1951, the need for a new tvpe of sampler
was recognized at the San Dimas research cen-
ter where a study of soil-moisture changes in
soils to a depth of 17 feet was planned. Several
groups of fiberglas soil-moisture units were to be
installed. To study the response of undisturbed
soil cores, at least 2.5 inches in diameter, to
soil-moisture changes through several drying
cyeles (4), the units were to be inserted in the
cores. Thus a satisfactory sampler was needed to
obtain the cores.

Soils to be sampled were residual and weath-
ered from deeply fractured diorite. The soil
mantle is classified texturally as a sandy clay
loam, and is probably closely related to the Vista
soil series. Fragments of parent rock large enough
to hinder soil sampling are found throughout the
profile. Roots of native shrubs are concentrated
in the upper 4 feet of soil, but have been observed
throughout the soil mantle and ocecasionally
penetrate cracks in the bedrock.

Soil sampling with any sampler which required
trenching precluded consideration
because of the resulting disturbance to the re-
search installation. The King tube, or its modifi-
cation by Veihmeyver (13), provides a core which
is too small in diameter for the calibration of
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fiberglas soil-moisture units. The samplers de-
signed by Coile (2), Lutz (9), modifications of
the latter by Hoover et al. (5), and Swanson (12)
could not be used because of the necessity of
digging pits to sample deep soils. Further, any
machine-mounted sampler such as the Utah
Soil Sampling machine could not be used because
of the disturbance to the installation and inacces-
sibility of some sites to a wheeled vehicle; the
limitation in depth to which the machine is able
to sample and its high cost of several thousand
dollars also precluded its use in this study.

THE SAN DIMAS SAMPLER

Individual parts of the sampler, identified by
numbers 1 to 8 in the lower part of figure 1, and
their funetions are:

1. Rotating cutter of seamless steel tubing. The
cutter has two helical flanges of 45 degrees ter-
minating in cutting bits which have a bevel of
60 degrees. These bits extend beyond the for-
ward edge of the tubing about one-tenth inch.
The forward end of the tube was beveled, and
four 1-inch notches equally spaced were cut into
the edge. In operation these notches release
soil displaced by the cutting head. The flanges
convey the cut soil upward and away from the
sampling tube. The bevel of the cutting bits
controls the amount of downward pull for the
sampler. This design is favorable for sampling
dry compacted soils, but a somewhat lessened
bevel is preferable for moist or friable soils.
Too rapid cutting in any case will disturb the
soil core.

2. Pipe reducer for attaching the
cutter to its shaft and handle.

3. Sample collector made of seamless steel
tubing. This collector is designed to contain the
soil core retainer ring 6 and the spacer ring 7.
Its cutting head is a sleeve 0.87-inch long, in-
serted 0.75-inch into the forward end of the
sample collector tube and riveted into place.
Thus, if the cutting edge is damaged, the cutting
head is easily replaced. An outside bevel of 0.50-
inch was machined to a cutting edge on the com-
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Fic. 1. San Dimas soil-core sampler

bined parts. The inside diameter of the cutting
head was machined to 0.005 inch less than the
inside diameters (2.730 inches) of the retainer
ring 6 and the spacer ring 7. This permits the
soil core to move more freely through retainer
and spacer rings. The space above and below the
collector ring allows slicing a smooth surface on
the ends of the collected core. The beveled edge
of the cutting head should be even with the
beveled edge of the rotating cutter when the
sampler is assembled (shown on left in figure 2).

4. Expansion ring for attaching the sample
collector 3 to the stationary shaft 8 through the
expander 5.

5. Tapered pipe bushing for expanding the
expansion ring 4 against the inside of the sample
collector 3.

6. Soil core retainer ring made of seamless
brass. This ring remains around the sample
during moisture unit ecalibration and provides
the constant volume for bulk density determina-
tions.

7. Spacer ring of seamless brass to fit above the
retainer ring 6. Removal of this spacer ring per-
mits the sample to be cut off flush with the upper
end of the retainer ring, providing a smooth
surface.

8. Operating shaft which holds the sample
collector 3 stationary during the sampling
operation.

The assembled sampler shown in the upper
part of figure 1 includes the operating shaft for
the rotating cutter /. This shaft, made of 114-
inch pipe equipped with a handle, was attached
to the cutter by means of the pipe reducer 2.
The cutter and its shaft were graduated to indi-
cate the depth of sampling. The assembled sam-
pler also includes the handle attached to the
sample collector operating shaft 8.

Pipe fittings were used for certain parts be-
-ause they were readily available. The sampler
could be made lighter and easier to handle
through the use of alloy steels.

On the San Dimas Experimental Forest it was
found that the sampler can be operated efficiently
by two persons. One holds the sample collector
handle stationary while the other turns the ro-
tating cutter handle clockwise. A slight pressure
on the handle of the collector causes it to follow
the rotating cutter downward, thus allowing the
core retainer ring to be eased around the de-
sired core. When the desired depth is reached,
the sample collector handle is turned to break
off the core before removing the sampler.
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To remove the core, first place the sampler in
a horizontal position. Expose the sample collee-
tor tube by sliding back the rotating cutter.
While holding the collector handle stationary,
turn the soil sample colleetor counterclockwise,
thus releasing the grip of the expansion ring
and permitting removal of the handle. Loosen
the soil about '3 inch around the inside of the
cutting head with a knife blade; the soil core
contained in the retainer and spacer rings can
then be easily pushed out of the sample collector.

The section of the soil core which is contained
in the cutting head and that contained in the
spacer ring will each be exposed. The ends of the
core in the retainer ring can then be sliced off
smoothly and the core is ready for processing.

To permit smoothing of the ends it is necessary
to obtain a longer core than that actually used.
The minimum soil layer necessary for a retained
sample 2 inches long is about 3.25 inches. Where
consecutive samples less than 3.25 inches thick
are desired, they must be taken alternately from
more than one hole.

The San Dimas soil-core sampler as designed
has proved satisfactory when used to sample
moist or damp soils of the San Dimas Experi-
mental Forest research installations. To extend
the sampler’s efficiency in dry hard soils, the
sampler was modified recently as follows:

(@) A new cutting head 2.730 inches, inside
diameter, was made 0.010 inch smaller than the
retainer and spacer rings by crimping the cutting
edge. Thus, the soil core could slide through the
head and into the brass rings more easily and
with less danger of compaction.

(b) The rotating cutter was redesigned (as
shown on right in figure 2) by eliminating the
four I-inch notches in the beveled edge. The
forward edge of the tube was removed to a depth
of 0.50-inch. A small wedge-shaped segment of
tubing attached to and immediately ahead of
cach augering flange was left for support and
beveling purposes. The cut edge of the tube was
also beveled.

In operating position, the beveled edge of the
rotating cutter is immediately above and con-
forms to the beveled edge of the cutting head.
Thus, the possibility of soil compaction between
the two cutting edges was eliminated.

These modifications permitted collection  of
samples suitable in every respect from sandy
clay loam soil having only 6 per cent moisture
content.
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San Dimas sampler rotating cutter
with collector tube in operating position: original
tvpe (left) and modified type (right).

THE

VICKSBURG MODIFICATION

In 1951 the Vicksburg Infiltration Project
of the Southern Forest Experiment Station,
having need for a sampler to aid in determinations
of bulk density and soil moisture tension, built
a sampler to the San Dimas specifications, but
project technicians found it difficult to use in
certain soils of the southern region, especially
if the soils were dry. To make the sampler more
usable in the Project’s soil sampling program,
certain parts of the San Dimas model were
modified

(a) The sampler was designed to utilize the
same inner eylinder as Russell’s (10) air-picnom-
eter for the determination of soil pore space.
This required reduction of the inside diameter of
the retainer and spacer rings from 2.730 inches
to 2 inches.

as follows:

(b) The piteh of the augering flanges was
lessened.

(¢) Components made of pipe fittings in the
San Dimas model were made of commercial
steel tubing joined by welding.

(d) The sample collector tube and cutting
head were machined as one unit rather than con-
structed separately. Three seamless brass rings
were provided instead of two. The cutting head
was 3qg-inches long, followed by a 14-inch
spacer ring, the 13g-inch soil core retainer ring,
and then a 1-inch spacer ring. The inside diam-
eter was exactly 2 inches for both the cutting
head and the rings.

(e) A double bayonet lock was used to fasten
the sample collector to the stationary shaft
(fig. 3).

(f) The retainer ring depth was shortened 0.625
inch whereby a shorter layer of soil ean be cut
in obtaining a soil core. When the sampler is
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F1G. 3. Samplers built at Vieksburg

augered 3 inches into the soil the core retainer
ring is positioned at approximately the center of
the 3-inch layer of soil. The outer cylinder and
handle were marked for 3-inch increments, so
that successive 3-inch soil layers ean be sampled
from a single sampling hole.

The components of the modified sampler are
shown (fig. 3) with a drive-type sampler and its
hammer, a core cutter, and a hole cleaner.
These latter items were designed on the Infiltra-
tion Project for use in its soil sampling pro-
eram (1).

The drive-type sampler uses the same sample
collector tube as the auger-type. The hammer is
similar to the one designed for use with the King
tube.

A core cutter which slips between the retainer
ring and the spacer rings to make a smooth sur-

face on both ends of the soil core is shown be-
tween the two samplers in figure 3. It is made of
149-inch piano wire stretched across the open
part of a U-shaped piece of 3{g inch metal.

The hole cleaner shown on the right can be
used to even the soil and adjust the depth for the
next core.

The modified San Dimas sampler and the drive-
type sampler have been used for collection of
undisturbed soil cores for bulk density measure-
ment and tension analysis by the Vicksburg In-
filtration Project in a wide variety of soils over
25 states, Alaska and Puerto Rico.

SUMMARY

The San Dimas soil core sampler was developed
to take cores in deep soils with a minimum of dis-
turbance to either the core or the area being
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sampled. This is the only hand-operated sampler
which has a cutter rotating around a stationary
inner collector tube. The cutter removes the soil
around the cutting head, carrying it upward and
away from the tube and thus avoiding compac-
tion of the sample.

The sampler was specifically designed to take
undisturbed soil cores for the calibration of
fiberglas soil-moisture units. Its cores are also
suitable for the determination of bulk density
and soil-moisture tension values by use of the
Leaner-Shaw tension table (7). The sampler and
its modifications have proved satisfactory for
obtaining the cores for bulk density measure-
ments and tension analysis in a variety of soils
over the United States, Alaska, and Puerto Rico.
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