
rvuontová 

2,664,269 E. 

PNEUMATICALLY-CONTROLLED SOIL SAMPLER 

Dec. 29, 1953 

7727 
?? 

177OAAYays 

  

    

  

  

  

  

  

      

  

  

  

  

  

  



Patented Dec. 29, 1953 2,664,269 

UNITED STATES PATENT OFFICE 
2,664,269 

PNEUMATICALLY CONTROLLED SO, 
SAMPLER 

Eton G. Knight and John W. Miller, 
Los Angeles, Calif. 

Application May 3, 1949, Serial No. 91,206 
8 Claims. (C. 255-1) 

(Granted under Title 35, U. S. Code (1952), 
sec. 266) 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without payment to us 
of any royalty thereon. 
Instructural operations, it frequently becomes 

necessary to determine the character of the 
earth and soil on which structural fundations 
are to be placed. Various methods and appa 
ratus have been devised for the taking of such 
earth samples, but all of these are subject to 
various disadvantages, anong which principally 
is the difficulty of obtaining representative 
samples where the earth being Sampled includeS 
loose silt or sand, or the like. 
One commonly employed method of earth 

sampling comprises drilling or Washing holes 
down to the material to be sampled, and then 
pushing thin-walled steel tubing into the ma 
terial with a steady downward motion. These 
tubes as customarily employed are from about 
two and one-half to about four feet in length 
with an inside diameter of from two to five 
inches, the lower edge being beveled and sharp 
ened so that the cutting edge has a diameter. of 
approximately 1.5 per cent less than the inside 
diameter of the tube. The tube as thus em 
ployed is attached to an adapter head fitted With 
a ball-check valve to allow water in the tube to 
escape as the soil enters. It also creates a par 
tial vacuum when the tube is being Withdrawn, 
thus helping to retain the Sample. 
This typical equipment of the prior art is open 

to various objections that are inherent to all of 
these types of constructions and Operation there 
of. For instance, water, thick mud, and Sand 
encountered as the tube is being pushed into the 
stratum being sampled enter the Open end of 
the tube as it is lowered, often clogging the ball 
check waive, resulting in loss of vacuum neces 
sary to compensate for that created in extract 
ing the tube from the layer being Sampled. Such 
undesired material as indicated above, which 
enters the tube before it reaches the stratum to 
be sampled, makes recovery of the Sample diffi 
cult and decreases the amount of the useful 
sample by as much as fifty per cent, as frequent 
ly is experienced in actual operations. 
A further objection to this prior art equipment 

is the fact that in operation the withdrawal of 
the tube and sample from the stratum being 
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Sampled creates a vacuum which tends to suck 
the Sampled soil out of the tube; and also, loss 
of Sample frequently is experienced particularly 
where the Sample is loose wet silt, by the sample 
being jarred from the tube by sudden starting 
of the hoist of the drill rig equipment on which 
the Sampling tube is carried or because of jar 
ring of the Sample-carrying tube from any 
CaLS, 

The present invention provides a simple and 
easily operated construction of an earth-sam 
pling mechanism which completely obviates the 
foregoing, and other, difficulties encountered in 
the operation of the conventional equipment for 
this purpose. 
A further object of the invention is to provide 

a pneumatically-controlled sampler which is 
Operated easily, which positively retains the de 
Sired Sample in an undisturbed condition and 
Which prevents the entry into the samples of 
unWanted materials, the improved construction 
therefore increasing very materially the percent 
age of desired Sample recovered, and enabling 
the procurement of better samples especially 
Where the samples are composed of silty ma 
terials. 
Other objects and advantages of the improved 

Construction will become apparent as the de 
Scription proceeds, and the features of novelty 
Will be pointed out in particularity in the ap 
pended claims. 
The improved construction of the present; in 

Vention is a pneumatically-controlled sampling 
device that uses the same steel tubing as de 
Scribed above that has been employed customari 
ly. The invention involves a redesign of the 
adapter head, and the incorporation therein of 
two leather pump cups to obtain a tight connec 
tion With a flexible tubular hose leading to a 
Source of pressure or vacuum. A piston, having 
One resilient pump cup permitting a tight con 
nection With the steel tube for pressure only is 
connected to the adapter head by a high strength 
chain, which is adjusted for length so that under 
pressure the piston presents a conical outer 
Surface for penetrating materials that are not to 
be sampled. Upon reaching the material to be 
Sampled, the pressure is released, the tube is 
either pushed or driven into the soil, and as the 
material enters the sampler, the piston is car. 
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ried upwardly to the top of the tube. The 
vacuum is applied immediately, and the sampler 
is withdrawn. A single pump cup on the pistOn 
permits the vacuum to be applied to the entire 
Sample and substantially neutralizes the Vaci?lium 
Created between the bottom of the sample and 
the Surrounding stratum when the Sample is 
withdrawn. 
With the foregoing general considerations in 

mind, reference may be had to the accompany 
ing diraWings which show a representative and 
exemplary modification of a construction em 
bodying the features of the present invention. 
In the dra WingS 

Fig. 1 is a fragmentary longitudinal Sectional 
elevation of an earth sampler embodying the 
features of the present invention, the view show 
ing the piston in expanded position for penetrat 
ing overlying material until the Stratum for tak 
ing the desired Sarnple of earth is reached; 

Fig. 2 is a view showing the position of the 
parts when the tubular Sampler is filled with 
Sampled materiai; 

Fig. 3 is an elevation of the improved sampler 
of the invention partly in Section, showing the 
Sample of earth partially extructed from the 
Sample tube; 

Fig. 4 is a perSpective view showing the adapter 
head and tube in disassembled relation; and 

Fig. 5 is a perSpective View ShoWing details of 
the piston. 
Referring more particularly to the drawings, 

reference nunneral represents a Steel tubing of 
above-described character, the upper end of Which 
is secured to an adapter head 9, and in Which a 
piston is slidably mounted to normally close 
the lower end of the tube . The outer Surface 
of the piston is beveled as indicated at 3 to 
form an earth-penetrating point 5, the inner 
periphery of the piston being recessed to receive a 
resilient cup-shaped packing or washer i that is 
held in place by a locking ring 9. The cup 
shaped washer i may be made of leather or rub 
ber, or other yieldable material. The piston 
is connected to the adapter head 3 by a high 
strength flexible chain 2 that is adjusted for 
length so that the piston presents, When under 
pressure, a conical outer surface for penetrating 
earthy materials that are not to be Sampled. 
This pressure is applied to the interioi of the 

tubular casing by providing the adapter head 
9 with an air passage or duct 23 which has its 
inner end opening interiorly of the Casing aind 
is threadedly fitted at its outer end With a con 
necting nipple 25 which receives an air hose 2 
that leads to a suitable compreSSing means, not 
shown. The adapter head 9 is connected to the 
tubular casing by screws or other Suitable Secur 
ing elements, designated at 29, an annular shoul 
der 3 on the adapter head Serving as an abut 
ment for the upper end of the casing . The 
lower periphery of the adapter head is recessed 
to receive oppositely disposed, cup-like yieldable 
packing gaskets 33, 35, which are positioned as 
shown on the drawings and retained by a locking 
iring 3 threadedly secured around the iiiner end 
of the adapter head. The upper part of the 
adapter head is formed into a socket 39, which 
is adapted to receive actuating rod 4 of the driv 
ing and retracting mechanisiin, not shown, for 
the casing , connection between the socket 39 
and actuating rod 4 í being effected by means 
of a pin 43 passed through registering holes in 
the socket 39 and rod 4, as is shown at 45. Cor 
responding holes 4 and 49 are provided in the 
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casing and adapter head 9, which holes coine 
into registry when the shoulder 3 seats on the 
upper end of the casing i, for receiving the secur 
ing means 29. 

In Operation, when the equipment is assembled, 
the casing i is forced into the ground where the 
Sample is to be taken by suitable force applied to 
the adapter head 9 through actuating rod : E and 
Þim 3, while the piston í í is maintained in ex 
tended position by air under pressure in the space 
5; between the piston and adapter head, com 
pressed air being forced into the space through 
the passage 23, the length of the chain being 
adjusted So that the piston reaches the lower 
end of the Casing ? with the point í 5 as the earth 
penetrating means, while preventing the piston 
A being expelled from the casing. The pressure 
in the Space 5 is maintained in excess of the 
preSSure exerted by the earth against the piston 
So that the piston will be in extended position 
until the casing 7 engages the stratum to be 
Sampled. The sealing gaskets fi, S5 and 33 seal 
the Space Si against leakage of air around the 
piston and the adapter head 9. 

ihe lower end of the casing 7 is beveled to form 
a cutting edge 53. When the casing reaches the 
Stratum to be sampled, the pressure in space is 
is relieved, and the compressing mechanisin is 
reversed to apply suction through duct 23, the 
resulting vacuum in the space 5 retracting the 
piston as the casing is forced into the stratum 
being sampled. The retraction of the piston 
under the vacuum behind it enables a sample S5 
of the Straturn to fill the casing below the piston, 
the Sample being drawn up into the casing 
through the combined action of the continued 
downward movement of the casing and the suc 
tion produced by the withdrawal of the piston, 
this Suction overcoming any tendency of the 
Sample to be sucked out of the casing as the CaSing 
is withdrawn through the hole in the earth formed 
by its introduction. When the casing a has been 
Withdrawn and brought to a convenient place for 
recovering the Sample, pressure again is Supplied 
behind the piston i? to expel the sample from the 
Casing in an undisturbed condition and in a 
Suitable form for ready examination. 
The improved construction of the invention 

permits a clean and undisturbed sample to be 
taken, free from extraneous or Overburdening ina 
terial, which is prevented from entering the cas 
ing, the Sample being limited to the desired stra 
tum. If this stratum contains sand or other loose 
or Sedimentary materials, the improved Salpling 
equipment of the invention permits the Peady Gb 
taining of a representative sample of the Strattum, 
notwithstanding the presence of such loose na 
terial. The resilient sealis 7, 35 and 33 reinder 
the interior of the casing a effectively air-tight, 
and effectively prevent loss of either pressure or 
W3C???l111, 

While the above-described einbodiment of the 
invention represents a typically preferred form 
thereof, it will be apparent that changes instruc. 
tural details may be made without departing from 
the inventive concept; and it therefore will be 
understood that it is intended and desired to ena 
brace Within the scope of this invention suci 
modifications and changes as may be necessary 
to adapt it to varying conditions and uses, as 
defined by the appended clairas. 
Having thus described our invention, What we 
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claim as new and wish to secure by Letters 
Patent is: 

1. A soil sampler comprising a tubular casing 
having a soil-cutting end, a closure head for the 
casing, a piston slidably mounted in the Casing 
and spaced from the closure head, air-paSSage 
means for placing the piston under compression 
for forcing the piston from retracted position in 
the casing to expanded position closing the Soil 
cutting end of the casing, the air-passage means 
also enabling application of vacuut to the Space 
between the piston and the closure head to en 
able retraction of the piston into the casing re 
Sponsively to sample-taking niloverinent of the 
casing, and a flexible connecting cable attached 
to the piston and to the closure head and having 
a length enabling the piston to be expelled by air 
pressure in the space between the piston and 
closure to closing position at the Soil-cutting end 
of the casing while preventing complete expull 
sion of the piston from the casing. 

2. A Soil sampler comprising a tubular casing 
having a soil-cutting end, a cloSure head for the 
casing, a piston slidably mounted in the casing 
and Spaced from the closure head, air-passage 
means communicating With the said Space and 
behind the piston enabling the piston to be placed 
under pressure of compressed air fron a Source 
thereof for forcing the piston from retracted 
position in the casing to extended position closing 
the Soil-cutting end of the Casing, the air-paSSage 
ineans also enabling application of Vacuum to the 
said Space for enabling retraction of the piston 
into the casing responsively to Sample-taking 
movement of the casing, a high-Strength Cable 
attached to the piston and to the cloSure head, 
and having an adjusted length sufficient to enable 
the piston to be expelled by air pressure in the 
said space to closing position at the Soil-cutting 
end of the casing while preventing Complete ex 
pulsion of the piston from the casing, and Sealing 
means on the piston and head for preventing 
leakage of air between Such members and the 
CaSiH g. 

3. A soil sampler comprising an elongated 
tubular casing having a Soil-cutting head, a 
piston member slidably mounted in the casing, 
said piston member being formed to engage When 
in the extended position with said soil-cutting 
head and Seal the lower end of the Sampler cas 
ing, an adapter head for the casing forning a 
closure for the casing at its Open end, means Se 
curing the casing to the adapter head, means 
secured to the adapter head to progressively ad 
vance and retract the casing relative to the soil 
to be sainpled, a connecting cable between Said 
piston member and said adapter, the length of 
said cable being sufficient when it is in a fully ex 
tended position to permit the Soil cutting end of 
the sampler casing to be sealed by Said piston 
member, and air passage means for effecting 
pneumatic actuation of the piston member 
whereby positive pneumatic pressure maintains 
the piston member engaged with Said soil-cutting 
end and a reduction of pressure below that of the 
external surrounding pressure causes the retrac 
tion of the piston means into the casing to aid 
the retention in the lower part of the casing of 
the sample of soil to be examined. 

4. A soil sampler comprising an elongated hol 
low tubular casing having a cutting edge at its 
lower end, a piston member slidably mounted in 
the casing and provided with a conical Surface 
adapted to form a closure extension of the cut 
ting edge, an adapter head securely fastened to 
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6 
the casing and forming a closure for the casing 
at its upper end, extensible means Securing the 
piston to the adapter head, mechanical means 
secured to the head enabling progressive ad 
vancement and retraction of the casing relative 
to the Soil to be Saimpled, and air paSSage means 
extending through the adapter head for effecting 
pneumatic actuation of the piston member to 
maintain the piston meinber in extended Soil 
penetrating position, said air passage means also 
being capable of creating a suction behind the 
piston member causing retraction thereof into the 
caSing for enabing the caSing to receiWe an Un 
disturbed Sample of soil. 

5. A soil sampler comprising a tubular casing 
having opposite ends, a cutting edge for the cas 
ing adjacent to one of the ends, a closure for the 
casing adjacent to the opposite end, means rigidly 
connecting the closure to the casing, driving 
means for the casing attached to the cloSure and 
connecting the latter to a Source of driving power, 
a movable piston mounted within the casing, 
flexible cable means connecting the piston to the 
closure, and air passage means extending through 
the closure and behind the piston for admitting 
air under compression behind the piston for ex 
pelling the piston outwardly through the closure 
to the cutting edge, the air passage means also 
enabling the air to be exha USted frOm behind the 
piston for retracting the piston into the Casing, 
the flexible cable means connecting the piston to 
the closure having a length relative to the casing 
so that the said flexible neans are expanded to 
ful length thereof when the piston is expelled 
to extended position adjacent to the cutting edge. 

6. A Soil sampler comprising a tubular casing, 
a fixed closure for the casing adjacent to an end 
thereof, means connecting the fixed closure and 
caSing to a Source Of diri Wing power for the caSing, 
a movable closure for the casing slidably mounted 
therein, a flexible cable interconnecting the mov 
able closure With the fixed closure, and means 
extending through the fixed closure for injecting 
and withdrawing, Selectively, actuating fluid for 
the nowable closure into the casing intermediate 
the fixed cloSure and the nowable closure for 
selectively propelling the movable closure out 
Wardly relative to the casing and retracting the 
movable closure into the casing responsively to 
the casing reaching a predetermined sampling 
depth into Soil being Sampled. 

7. In a Soil sampler, a tubular casing having a 
cutting edge at One end, a closure for the end 
of the casing opposite to the cutting edge, means 
rigidly interconnecting the clOSUIre With the cas 
ing, means connecting the cloSUlre to a source of 
driving power, a movable piston. In Ounted within 
the casing, flexible means connecting the piston 
to the closure, and air passage means extending 
through the closure for applying pneumatic pres 
Sure to the piston for forcing the piston out 
Wardly relative of the casing t0 a position adja 
cent to the cutting edge at fully extended length 
of the flexible connecting means, the latter ineans 
restraining the piston at Such position against 
further outward movement relative to the casing, 
the Said air passage means also enabling exhaus 
tion of air from the casing betWeen the piston 
and closure for enabling retraction of the piston 
into the casing and retention of a Soil sample in 
the casing. 

8. In a Soil Sampler, a tubular casing, a closure 
for the Casing fixedly Secured thereto, a second 
closure for the casing reciprocable relative 
thereto, flexible means connecting the said clo 
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Sures, the said flexible means being extensible to 
full length responsively to movement of the re 
ciprocable closure outwardly relative to the cas 
ing While anchoring the reciprocable cloStre 
against complete expulsion from the casing, 
in eans connecting the fixed closure to a source of 
driving power for the casing, and air paSSage 
means extending through the fixed closure and 
opening into the casing intermediate the fixed 
closure and the reciprocable cloSure, the air pas 
Sage in eans enabling selective application of 
pneumatic pressure behind the reciprocable clo 
Sure for blowing the closure through the casing 
to the full length of the flexible means connect 
ing the fiexible closure to the fixed closure and 
also evacuation of air fron the casing behind the 
reciprocable closure for withdrawing the latter 
into the casing responsively to the casing being 
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driven by the Source of power to a predetermilled 
sampling depth in soil to be sampled. 

ELTON G. KNIGHT. 
JOHN W. MTLLER. 
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