
July 26, 1966 R, w, DECKER 3,262,318 
SAMPLING PROBE 

Filed Aug. 5, 1964 

lllll // /// Ill/Ill” 

// / //i 7 7 ////// ///I/ / / // // / 

INVENTOR 

ROBERT W. DECKER 

BY 

ATTORNEY 



United States Patent 0 
1 

3,262,318 
SAMPLING PROBE 

Robert W. Decker, Washington, D.C. 
(11313 Frederick Ave., Beltsville, Md.) 
Filed Aug. 5, 1964, Ser. No. 387,567 

15 Claims. (Cl. 73-421) 

The present invention relates to a sampling probe, and 
more particularly to a sampling probe having inner and 
outer tubes with helical vanes between the tubes at the 
end of the inner tube. 
Many granular materials are stored in large bins, and 

grain is a notable example of such materials. Where 
grain is stored, the sizes of individual grains vary, and 
the distribution of the grain is not uniform. It is also 
a fact that when the grain is stored, it contains trash and 
moisture, and this moisture is carried through the grain 
by natural air currents within the storage bin, the natural 
air currents tending to bring the moisture to the upper 
part of the storage bin. The moisture caused spoilage 
of the grain, beginning at or near the upper surface, and 
in order to avoid this many storage bins utilize fans 
which cause air currents to ?ow from above the grain 
bin downwardly through the grain. This results in the 
moisture being carried to the lower portion of the bin, 
so that spoilage begins, with these bins, at the bottom 
most level thereof; thus initially spoilage is generally at 
the bottom two inches of the grain. Of course, once 
spoilage commences, it progresses through the body of 
the grain. 
To determine the presence of spoilage and the varia 

tion of grain sizes in the bins, a sampling probe is forced 
downwardly through the grain, this sampling probe com 
prising inner and outer tubes, with the outer tube ex 
tending beyond the inner tube. Air under pressure is 
forced downwardly in the space between the tubes, and 
a suction is applied to the inner tube, the intent being to 
draw the grain upwardly through the inner tube and to 
supply in the space between the tubes, the airnecessary 
to permit the grain to flow with the air current induced 
by the suction. 
been subject to a number of de?ciencies. They did not 
select all grain sizes, but instead removed from the bin 
a false sampling over-burdened with larger grains and 
therefore did not reveal the true proportion of smaller 
grain and light trash in the bin. It has been discovered 
that this was due to the fact that lighter grain and trash 
were blown away from the end of the outer tube by the 
air under pressure blown into the bin between the two 
tubes. As the sampling probe was forced downwardly, 
clogging of the space between the two tubes was an all 
too frequent occurrence. Sampling probes heretofore 
known were not able to sample the entire bin, and did 
not reliably sample the bottom most levels of the bin, 
where spoilage begins. 

It is an object of the present invention to provide a 
sampling probe which will sample all grain sizes to there 
by give an accurate sampling. 

Another object of the present invention is the provi 
sion of a sampling probe which avoids grain clogging 
of the probe. 

Still another object of the present invention is to pro 
vide a sampling probe which may be readily advanced 
through a bin of grain, or the like. 
A further object of the present invention is the provi 

sion of a sampling probe which will provide a sample 
of the grain from the top to the bottom most level of 
a grain bin. 
A still further object of the present invention is to .pro 

vide a sampling probe which will take a full, as disting 
uished from a diminished, sample of grain from a bin. 

Other objects and many of the attendant advantages of 

Such sampling probes have heretofore‘ 
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the present invention will be readily understood from the 
following speci?cation and drawings, wherein: 

FIG. 1 is a view of a sampling probe in a bin of grain, 
or the like. 

FIG. 2 is a longitudinal cross sectional view of a sam 
pling probe in accordance with the present invention. 

FIG. 3 is an end View looking into the sampling probe 
of FIG. 2. 

FIG. 4 is a cross sectional view taken on the line 4-4 
of FIG. 2. 

FIG. 5 is an elevational view of the blank of a vane 
used in the sampling probe of FIG. 2. 

FIG. 6 is_a plan view of a vane blank. 
Referring now to the drawings, wherein like or corre 

sponding numerals are used to designate like or corre 
sponding parts throughout the several views, there is 
shown in FIG. 1 a sampling probe generally designated 
10 positioned in a bin of grain, or the like, the probe 
10 comprising an outer tube 11 and an inner tube 21. 
A force of air, or other gas, under pressure is connected 
to the space between the outer tube 11 and the inner tube 
21, and a force of reduced pressure, such as a suction 
line, is connected to the inner tube 21. Consequently, 
air is blown into the body of the grain from between 
the tubes 11 and 21, and substantially the same volume 
of air containing grain samples is sucked upwardly 
through the inner tube 21. 

Referring now to FIG. 2, the sampling probe 10 may 
be seen to comprise an outer tube 11 having an upward 
extension 12 soldered or otherwise connected to it. Outer 
tube 11 is of substantially uniform diameter, both inner 
and outer, until a point 13 adjacent the end 14 thereof, 
the inner diameter of outer tube 11 increasing from point 
13 to end 14. The end 14 of outer tube 11 is provided 
with a plurality of notches 16, the notches 16 being 
spaced by lands 17. This construction of the end por 
tion of outer tube 11 provides a relatively sharp, notched 
or scalloped wedging edge permitting the ready advance 
of the sampling probe into the mass of grain. 
The inner tube 21 is positioned concentrically within 

the outer tube 11 by a series of equally peripherally 
spaced spacers 22, three being preferred as shown in 
FIG. 4. The spacers 22 are welded to the outer surface 
of the inner tube 21 and permit air to ?ow in the space 
between outer tube 11 and inner tube 21. The end 23 
of inner tube 21 is provided with spaced notches 26 hav 
ing lands 27 between them. A plurality of equally 
spaced vanes 25 extend ‘between the outer surface of inner 
tube 21 and the inner surface of outer tube 11, as may 
be seen in FIGS. 2 and 3. Each vane 25 extends in a 
generally helical fashion from a land 27. 

There is shown in FIG. 5 a plan view of a blank 25B, 
this blank being ?at or planar, and having a slightly un 
dulating shape. In FIG. 6 there is shown the blank 25B 
after it has been curved to a generally part-cylindrical 
con?guration. 

In operation, the sampling probe 10 is advanced 
through the granular material, such as grain, to be sam 
pled, with the end 14 of the outer tube 11 tending to 
wedge its way through the grain. With suction and pres 
sure connections as above described, air will flow into 
the space between the inner tube 21 and the outer tube 
11 and upon reaching the vanes 25, will be given a rotary 
motion by these vanes. In addition, due to the fact that 
air is being Withdrawn upwardly through the inner tube 
21, there will be a pressure drop towards the center of 
the probe 10, in comparison to the pressure adjacent the 
end 23 of the inner tube 21 near the walls of the outer 
tube 11. As a result, the air ?owing between the two 
tubes will reverse its direction in a relatively short axial 
distance, thus permitting the grain which is slightly above 
the end 14 to be readily drawn upwardly into the inner 
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tube 21, this action being assisted by notches 26. Be 
cause the air under pressure is not blown out of the end 
of outer tube 11, nor does it reach the end of outer tube 
11 with any substantial velocity, grain does not become 
packed between the two tubes, and a true sample of all 
grain sizes and trash is removed through the inner tube 
21. The sample of grain (and trash) taken is a full sam 
ple, and the sampling probe 10 will remove grain from 
the bottom most level of the bin. 

In the preferred embodiment, the inner and outer tubes 
are one inch and one and one half inches outside diameter, 
respectively with walls thicknesses of .035 inch. The 
notches 26 are circular, with %2 inch radius and are 
spaced 45 degrees apart, these notches extending upward 
ly approximately one eighth inch. The notches 16 are of 
a one quarter inch radius and extend upwardly approxi 
mately three sixteenths inch, the notches 16 also being 
spaced apart 45 degrees. The end 23 of inner tube 21 
is spaced inwardly from the end 14 of outer tube 11 a 
distance of three and one half inches, or approximately 
3.75 times the inner diameter of inner tube 21. The 
radius of curvature of blank 25B is one and one eighth 
inches. 

It will be obvious to those skilled in the art that various 
changes may be made without departing from the spirit 
of the invention and therefore the invention is not limited 
to what is shown in the drawings and described in the 
speci?cation but only as indicated in the appended claims. 
What is claimed is: 
1. A sampling probe comprising an outer tube of sub 

stantially uniform inner diameter to a point adjacent the 
end thereof and having an increasing inner diameter from 
said point to the end, said end having spaced notches 
therein, an inner tube positioned within said outer tube, 
spacer means between said tubes for maintaining said 
tubes substantially concentric and permitting air to ?ow 
therebetween, the end of said inner tube having spaced 
notches therein with lands between the notches, equally 
spaced vanes extending between the outer surface of said 
inner tube and the inner surface of said outer tube, each 
vane extending helically from a land at the end of said 
inner tube, said outer tube extending beyond the end_of 
said inner tube approximately 3.5-4 diameters of said 
inner tube. 

2. A sampling probe comprising an outer tube of sub 
stantially uniform inner diameter to a point adjacent the 
end thereof and having an increasing inner diameter from 
said point to the end, said end having spaced notches 
therein, an inner tube positioned within said outer tube, 
spacer means between said tubes for maintaining said tubes 
substantially concentric and permitting air to ?ow there 
between, the end of said inner tube having spaced notches 
therein with lands between the notches, equally spaced 
vanes extending between the outer surface of said inner ' 
tube and the inner surface of said outer tube, each vane 
extending helically from a land at the end of said inner 
tube, said outer tube extending beyond the end of said 
inner tube. 

3. A sampling probe ‘comprising an outer tube of sub 
stantially uniform inner diameter to a point adjacent the 
end thereof and having an increasing inner diameter from 
said point to the end, an inner tube positioned within said 
outer tube, spacer means ‘between said tubes for main 
taining said tubes substantially concentric and permitting 
air to ?ow therebetween, the end of said inner tube hav 
ing spaced notches therein with lands between the notches, 
equally spaced vanes extending between the outer surface 
of said inner tube and the inner surface of said outer 
tube, each vane extending helically from a land at the 
end of said inner tube, said outer tube extending beyond 
the end of said inner tube. 
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4. A sampling probe comprising an outer tube, an inner 

tube positioned within said outer tube, spacer means be 
tween said tubes for maintaining said tubes substantially 
concentric and permitting air to flow therebetween, the 
end of said inner tube having spaced notches therein with 
lands between the notches, equally spaced vanes extend 
ing between the outer surface of said inner tube and the 
inner surface of said outer tube, each vane extending 
helically from a land at the end of said inner tube, said 
outer tube extending beyond the end of said inner tube. 

5. A sampling probe comprising an outer tube, an inner 
tube positioned within said outer tube, means for joining 
said tubes and permitting air to flow therebetween, the end 
of said inner tube having spaced notches therein with 
lands between the notches, equally spaced vanes extending 
between the outer surface of said inner tube and the 
inner surface of said outer tube, each vane extending 
helically from a land at the end of said inner tube, said 
outer tube extending beyond the end of said inner tube. 

6. A sampling probe comprising an outer tube, an inner 
tube positioned within said outer tube, means for joining 
said tubes and permitting air to flow therebetween, spaced 
vanes extending between the outer surface of said inner 
tube and the inner surface of said outer tube, each vane 
extending helically from the end of said inner tube, said 
outer tube extending beyond the end of said inner tube. 

7. A sampling probe comprising an outer tube, an inner 
tube positioned within said outer tube, means for joining 
said tubes and permitting air to flow therebetween, spaced 
vanes extending between the outer surface of said inner 
tube and the inner surface of said outer tube, each vane 
extending helically from the end of said inner tube. 

8. A sampling probe comprising an outer tube, an inner 
tube positioned within said outer tube, means for holding 
said tubes in assembled relationship and permitting air to 
?ow therebetween, spaced vanes extending in the space 
‘between said tubes, each vane extending helically from 
substantially the end of said inner tube, said outer tube 
extending beyond the end of said inner tube. 

9. A sampling probe comprising an outer tube, an inner 
tube positioned within said outer tube, means for holding 
said tubes in assembled relationship and permitting air 
to ?ow therebetween, spaced vanes extending in the space 
between said tubes, each vane extending helically from 
substantially the end of said inner tube. 

10. A sampling probe comprising an inner tube and an 
outer tube, an axially extending space between said tubes 
adapted to be connected with a source of gas under pres 
sure, said inner tube adapted to be connected with a point 
of reduced pressure, and means in the said'space for 
causing gas issuing therefrom to have a component of 
velocity in a circumferential direction. 

11. The sampling probe of claim 10, said means com 
prising vanes. 

12. The sampling probe of claim 10, said tubes being 
concentric and said means comprising vanes. 

13. The sampling probe of claim 12, said inner tube 
terminating within said outer tube. 

14. The sampling probe of claim 13, said outer tube 
having wedging means on the end thereof. 

15. The sampling probe of claim 10, said outer tube 
having wedging means on the outer end thereof. 
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