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UNITED STATES PATENT OFFICE 

2,495,944 
APPARATUS FOR SAMPLNG MATERAL, 

SUCH AS COAL 

William H. Pletta, Forest Park, and Robert B. 
Freston, Oak Park, Ill. 

Application September 8, 1947, Serial No. 72,650 
(CI. 73-423) Claims. 

1. 
This invention relates, generally, to material 

sampling apparatus and it has particular relation 
to apparatus for sampling a material Such as 
coal. 
One use to which coal is put is in the gener 

ation of electricity in large central stations. It 
is desirable in the operation of such a generating 
station to check constantly its operating effi 
ciency. This is done, in part, by taking Small 
samples of coal that is consumed in the operation 
of the station and analyzing the same. 

For this purpose a large number of Small por 
tions of the coal are obtained and combined into 
a single sample for test purposes. In order that 
the efficiency calculations may be accurate it is 
essential that the ultimate sample be representa 
tive of all the coal that is delivered during a given 
period, such as an eight hour shift. At the same 
time the ultimate sample must be Small enough 
to be handled conveniently in the laboratory 
Where the analysis is made. The present inven 
tion has to do particularly with an approved ap 
paratus for obtaining the ultimate sample. 
Such apparatus should be so designed and Con 

structed that the individual sample size and the 
number of samples per unit of time can be varied. 
In addition each sample should be truly repre 
sentative of all of the material passing a given 
point at the time that the sample is taken so that 
there will be no error as a result of stratifica 
tion. Since the apparatus necessarily must Oper 
ate in dust ladened atmosphere, it should have 
a minimum of moving parts. The portion of the 
sampler which is subjected to the abrasive action 
of the material being sampled should be readily 
detachable from the remaining mechanism. So 
that it can be replaced quickly and economically 
when it becomes worn. 
In the past samplers for this purpose have been 

made up of complicated mechanisms employing 
motors, gear reducing units, various forms of mov 
ing Scoops, Screw conveyors and reversible jack 
shafts. Since this apparatus is required to oper 
ate in a dust laden atmosphere it requires con 
stant maintenance to keep the same in operation. "4: 
Such apparatus has been unsatisfactory because 
it has required a great deal of time and effort in 
Order to adjust the same. So that the ultimate 
Sample which is obtained is truly representative 
of the coal that has been consumed by the sta- - 
tion. 

Accordingly, among the objects of our inven 
tion are to provide an apparatus for sampling ma 
terial such as coal which shall be simple and 
efficient in operation and which may be readily: 
and economically manufactured and installed. 
Other objects are: To provide for sampling a 

falling stream of material such as coal in such 
manner that a truly representative sample is ob 
tained: to obtain a sample of the material in the 
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stream along the entire width thereof beginning 
at one side, to return a portion of this Sample 
to the stream, and to obtain an additional sample 
along the entire width of the stream beginning 
near the other side thereof so that the composite 
sample which is obtained is representative of the 
entire width and thickness of the stream along 
a relative short length thereof; to obtain a sample 
by Swinging a sample collector in the Shape of a 
trough With a pendulous movement through the 
stream while the sample collector is rocked simul 
taneously about its longitudinal axis; to arrest 
the motion of the sample collector at the ends of 
the forward and reverse movements thereof with 
a jar so as to dislodge the material therein; and 
to provide a construction wherein the Sample 
collector is the only part of the sampler mecha 
nism which is subjected to the abrasive action 
of the material with the Sample Collector being 
arranged to be replaced readily when it becomes 
WOr. 
Other objects of our invention will, in part, 

be obvious and in part appear hereinafter. 
Our invention is disclosed in the embodiment 

thereof as shown in the accompanying drawings 
and it comprises the features of construction, 
combination of elements, arrangement of parts 
and method of operation which will be exempli 
fied in the construction hereinafter set forth and 
the Scope of the application of which will be indi 
cated in the appended claims. 
For a more complete understanding of the na 

ture and Scope of our invention reference may be 
had to the following detailed description, taken 
together with the accompanying drawings, in 
which: 

Figure 1 illustrates diagrammatically a con 
veyor System for material Such as coal in Which 
our material sampling apparatus is incorporated; 

Figures 2 and 3 illustrate, diagrammatically, 
various positions of the sample collector that is 
employed for obtaining the individual samples 
and illustrating its position as it swings with a 
pendulous motion through the falling stream of 
material; 

Figure 4 is a perSpective view of our material 
Sampling apparatus illustrating how it can be used 
in conjunction. With a falling stream of material 
such as coal; and 
Figure 5 is a longitudinal sectional view of the 

material Sampling apparatus illustrated in Figure 
4. 
The present invention has been referred to 

hereinbefore as being applicable for sampling ma 
terial such as coal. While it is particularly ap 
plicable for use in sampling coal from a falling 
stream thereof, it will be understood that it can 
be used for sampling other material in like cir 
cumstances if desired. 

Referring now particularly to Figure 1 of the 
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drawings, it will be observed that the reference 
character designates an incoming coal coin 
veyor which is trained over a pulley if, magnetic 
or otherwise, that rotates in a clockwise direction 
as indicated by the arrow 2. The coal on the 
conveyor 0 is indicated at 3 and it is moved in 
the direction indicated by the arrow 4 until it 
falls in a stream as indicated at 5. The stream 
f5 is generally rectangular in cross section. 

It is desirable to obtain a sample of the coal 
in the stream 5 which is representative of the 
coal not only across the entire width of the stream 
5 at right angles to the plane of the paper but 

also is representative of the coal for the full depth 
of the stream 5 from one side to the other. A 
method and apparatus will be described herein 
after for obtaining such a representative sample. 
The stream 5 falls into a hopper 6 where a 

flap gate 1 directs it into a chute 8 that opens 
onto an outgoing conveyor 9 in the form of a 
belt that is trained over a pulley 28 which ro 
tates in a counter clockwise direction as indi 
cated by the arrow 24. The conveyor 9 carries 
the coal as indicated by the arrow 22 to certain 
of the station bunkers or to other repositories 
for the same, as will be understood readily. 
The flap gate 7, when moved to the alternate 

position, directs the stream 5 of coal into a 
chute 23 whence it is carried by a conveyor 24 
to other station bunkers as may be desired. The 
conveyor 24 is in the form of a belt which is 
trained over a pulley 25 that rotates in a clock 
wise direction as indicated by the arrow 26. 
The conveyor system which has been described 

is entirely conventional and forms no part of 
the present invention. Rather, the invention re 
sides in the construction and operation of a coal 
sampler which is indicated, generally, at 39 in 
Figure 1. The coal sampler 38 includes a sample 
collector 3 which, as will appear hereinafter, is 
in the form of a trough which is mounted for 
rocking movement about its longitudinal axis. 
The sample collector 3 may be formed of a 
length of pipe which has a longitudinally extend 
ing quartersection removed. For illustrative pur 
poses it is pointed out that the sample collector 
31 may be formed of a pipe haying an internal 
diameter of four inches and a length of fifty three 
inches. However, it will be understood that these 
and other dimensions set forth herein may be 
varied as circumstances may dictate. - 
The sample collector 3 has an arcuate opening 

32 which, as indicated, is provided by removing 
a quarter section of the pipe employed for mak 
ing the same. It is through the arcuate opening 
32 that the desired sample of coal from the stream 
5 falls into the sample collector 3; and likewise 
through this opening that it is deposited in a 
suitable crusher, to be described, for further proc 
essing. 
The sample collector 3 is bodily mounted by a 

frame which is indicated at 33 and, as will appear 
hereinafter, comprises a generally rectangular 
construction which is rockably mounted at 34 so 
that the sample collector 3 can be swung, as 
shown in Figure 1, from one side of the stream 
f5 to the other and back again in order to ob 
tain the sample which is truly representative of 
the coal in the stream 5. The length of the 
frame 33 may be such that the sample collector 3 
is swung about the center 34 at the end of a fiye 
foot radius. 
Any suitable means can be employed for rock 

ing the frame 33 and at the same time for rocking 
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4. 
axis. For illustrative purposes a pneumatic cylin 
der mechanism 35 is illustrated which is pivotally 
mounted at 36 and may be connected by flexible 
hose 37 to an air supply and timer control mech 
anism which is indicated at 38. It will be under 
stood that other means than the pneumatic cylin 
der mechanism can be used to move the sample 
collector 3 as described. The timer and control 
mechanism 38 may be adjusted to Swing the frame 
33 of the coal sampler periodically. A preferred 
arrangement is to operate the coal sampler 30 
once each minute at a speed such that the 
sampling operation is performed in about six 
seconds. Obviously the mechanism 38 can be ad 
justed so that the interval between Operations can 
be increased or decreased and the Speed of Oper 
ation of the coal sampler in each cycle can be 
increased or reduced. 
The sample of coal is obtained, as indicated in 

Figure 2, by rocking the frame 33 in a clockwise 
direction as indicated by the arrow 39 from the 
right hand or normal position. In this position 
the arcuate opening 32 faces downwardly; the 
sample in the sample collector 3 having been 
dumped therefroii) previously. As the frame 33 
is rocked in a clockwise direction, the sample 
collector 3: simultaneously is rocked in a clock 
wise direction as indicated by the arrow is about 
its longitudinal axis by means which will be de 
scribed herein after. As the Sample collector 3 
rotates, the arcuate opening 32 gradually shifts 
from the coin plete upside down position to a 
right side up position within the stream 5. It 
is filled with coal shortly after it enters the middle 
of stream 5 and remains so until it passes be-, 
yond the rear of the stream as illustrated where 
the arcuate opening 32 occupies a vertical posi 
tion and some of the coal, as indicated at if, is 
returned to the main stream 5. The reason for 
returning a portion of the Sample already ob 
tained is to provide a Space for obtaining a Sam 
ple from the rear part of the stream 5 so that 
the final sample, which remains in the Sample 
collector 34, will be truly representative of the 
coal across the entire Cross Section of the strealin 
f5 at the time that the sample is takein. 

Tin Figure 3 the return stroke of the Sangjie 
collector 3; and frame 33 is shown. The frame 
33 is rocked in a counter clockwise direction as 
indicated by the arrow 43 and simultaneously 
the sample collector 3 is locked in a counter 
clockwise direction, indicated by the arrow 43. 
ihe Sample collector 3 again tiraverses the fall 
ing stream is of coal and takes a sample across 
its entire width from the rear portion thereof. 
When the sample collector 3 is moved out of 
the stream 5 toward the initial or normal posi 
tion, the aircuate opening 32 is irocked so that a 
portion of the Sample as indicated at 45 is re 
turned to the main stream 5. However, the 
Coal which remains in the sample collector 3 
is representative of the coal across the entire 
Width and depth of the stream 5 while the Sam 
pling operation was being performed. When 
the sample collector 3 is returned to the initial 
or northal position as shown in Figure 3, the con 
tents thereof are dumped as indicated at 55 to 
the right hand side of a wear plate A3, Figure 1, 
into a hopper 47 leading into a sample crusher 
48 where the sample is crushed to the desired 
fineness. 
A Substantial portion of the sample thus 

crushed is returned through a chute 49 into the 
chute 8. A flap gate 50, which operates con 

the sample collector 3; about its longitudinal 73 jointly with the flap gate it, controls the dis 
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position of the surplus portion of the sample 
from the crusher 48. When the stream 5 flows 
into the chute 23, the flap gate 59 is operated 
to direct the surplus portion of the samples into 
a chute 5 which opens into the chute 23. 
The desired portion of the sample on which 

an analysis is to be made is directed by a chute 
52 into a sample bin 53 where the sample 54 is 
collected in a suitable container. The opera 
tion is such that a composite sample weighing 
about 40 pounds is obtained for each eight hour 
shift of the station operation. By taking the 
sample in the nanner described, it has been 
found that it is truly representative of the coal 
that has been consumed during the correspond 
ing period. This amount, while Small, still 
makes it possible to run the necessary analysis 
quickly and efficiently. 
The preferred manner of moving the sample 

collector 3 through the stream S is to mount 
the same on the frame 33, as described, and 
rock the latter about the axis 34 which is parallel 
to the stream fi and Spaced above the Same. 
The purpose of this is to have a minimum of the 
operating mechanism below the uppermost level 
of the stream 5. However, other means can 
be employed for moving the sample collector 3 
transversely of the stream 5. For example, the 
sample collector 3 may be moved bodily with 
a translatory movement through the stream 5 
in a plane either at right angles or inclined 
thereto. As indicated, however, it is preferred 
to swing it through the stream 5 for the reasons 
stated. Whether the sample collector 3 is 
moved with a pendulous movement or with a 
translatory movement, it is rocked about its 
longitudinal axis in order to obtain the truly 
representative sample as described. 
At each end of the forward and reverse strokes 

it is desired that the sample collector 3 be 
stopped with a jarring movement so as to dis 
lodge the material therein which should at that 
time be emptied therefrom. This is particularly 
inportant when a sample is being taken of rela 
tively wet coal. Under these conditions the coal 
tends to pack and, if not dislodged, would remain 
in the sample collector 3, thus preventing the 
taking of the desired sample. For this purpose 
a stop 55 is provided against which the sample 
collector 3 is caused to strike at each end of 
its movement. The stops 55 may be in the form 
of channels which are mounted suitably from 
the building construction housing the material handling and sampling apparatus. 
In Figures 4 and 5 of the drawings are illus 

trated the preferred details of construction of 
the coal sampling apparatus 3. It will be ob 
served that the Sample collector 3 has circular 
end plates 58 secured, as by welding, to its ends 
and that these plates are held by bolts 59 to 
plates 60. This construction permits the sample 
collector 3 to be removed readily from the frame 
33 and to be replaced if necessary when it be 
connes worn. The sample collector 34 is of Sufi 
cient length so that its ends extend beyond the 
sides of the stream A5 of coal in order to obtain 
a Sample thereof across its entire width. 
The plates 6G are secured, as by welding, to 

short shafts 6 and 62 which permit the sample 
collector 3 be accomplished by the pneumatic 
as described. The shafts 8 and 62 are rockably 
mounted in suitable bearings 63 that are carried 
at the outer ends of arms 34 which make up the 
frame 33 previously referred to. As shown, the 
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6 
flattened as shown for mounting purposes. At 
their upper ends the arms 6A are Secured to 
brackets 65 which may be keyed to a main shaft 
66 the longitudinal axis of which corresponds to 
the center 34 previously referred to and shown 
in Figure 1. 
The main shaft 65 is rockably mounted near its 

ends by bearings 67 which may be carried by Suit 
able supports 68 and 69 attached to the building 
construction as may be desired. 

It will be recalled that the sample collector 3 
is rocked about its longitudinal axis in taking the 
sample as it moves transversely in the stream 5 
of coal or other material to be sampled. It is 
desired that this rocking movement of the sample 
collector 3 be accomplished by the pneumatic 
cylinder mechanism 35 without requiring an addi 
tional power generating mechanism or a compli 
cated System of gearing, evers, etc. With this in 
mind a plate 70 may be secured, as by Welding, to 
the right hand side of the support 68 and it may 
have secured thereto a narrow drun which 
has a radially extending guide flange 2. A flex 
ible tension member in the form of a wire rope 
3 is trained over the narrow drum and is Se 

curely fastened thereto. While the drum f is 
mounted around the shaft 66, it is stationary with 
respect to the Sanne. The flexible tension mem 
ber 3 is connected by turnbuckles it to the ends 
of another flexible tension member 5 which like 
wise is in the form of a wire rope and preferably 
is Wrapped tWO and one half times around a pull 
ley 76 which is fast on shaft, 6. The flexible ten 
Sion member 75 is fastened to the pulley 6. 
When the frame 33 is rocked, as described here 

in before, in a clockwise direction, the sample 
collector 3 is likewise rocked in this direction 
since the ends of the flexible tension member 75 
are crossed as illustrated in Figure 4. By adjust 
ing the turnbuckles T4 it is possible to adjust the 
position of the arcuate opening 32 as may be 
desired and thus govern the individual sample 
size. The extent of rocking movement of the 
sample collector 3 can be varied by varying the 
diameter of the narrow drum 7 and the diameter 
of the pulley 76 as will be understood readily. It 
Will be understood that other means such as a 
can and track arrangement can be used to rock 
the sample collector 3. The construction may 
be Such that the sample collector 3 rocks slowly 
through a given period of its cycle, rapidly 
through another period and, if desired, it can be 
stopped momentarily at a point other than the 
end points. Provision can be made at each end 
of the Stroke to discharge the sample collector 3. 
AS illustrated in Figures 4 and 5 the main shaft 

65 has a sleeve 7 secured thereon by a key. The 
sleeve T has a crank arm 78 extending there 
from which may be connected by a pin 79 to a 
clevis 86 at the end of a connecting rod 8 which 
extends from the pneumatic cylinder mechanism 
35 and is moved in a forward and reverse direc 
tion as described hereinbefore. 
Since further changes can be made in the fore 

going construction and different embodiments of 
the invention can be made without departing from 
the Spirit and scope thereof, it is intended that 
all matters shown in the accompanying draw 
ings and described hereinbefore shall be inter 
rupted as illustrative and not in a limiting sense. 
We claim as our invention: 
1. Apparatus for obtaining a sample of mate 

rial such as coal from a stream thereof compris 
ing, in combination, a sample collector in the arms 64 are tubular members having the ends 75 form of a trough rockably mounted about its 
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longitudinal axis, a generally rectangular frame 
for supporting said Sample collector and rockably 
mounted along One Side to SWing Said sample col 
lector in a pendulous fashion transversely through 
said streatin, and means for rocking said frame 
and simultaneously thereWith said sample col 
lector about its longitudinal axis to obtain a sam 
ple across the full width of said stream. 

2. Apparatus for obtaining a sample of mate 
riai such as coal from a stream thereof compris 
ing, in combination, a sample collector in the 
form of a trough rockably mounted about its 
longitudinal axis, a generally rectangular frame 
for supporting said sample collector and rockably 
mounted along one side to SWing said Sample col 
iector in a pendulous fashion transversely through 
said stream, means for rocking said frame, and 
imeans operatively interconnecting said frame 
and said sample collector to rock the latter rela 
tive to the former to take the sample as the sann 
pie collector is SWung through said stream. 

3. Apparatus for obtaining a sample of mate 
rial such as coal from a failing stream thereof 
having a generally rectangular cross Section coal 
prising, in combination, a shaft rockably mount 
ed parallel to a pulley axis, a pair of arms extend 
ing radially from and movable with said shaft 
past opposite sides of said stream, a Sainple col 
{ector in the form of a trough rockably mounted 
about its longitudinal axis at the Outer ends of 
said arms and bodily movable transversely of 
said stream when said arms are rocked, linkage 
means operatively interconnecting said shaft and 
said sample collector to cause the latter to rock 
about its longitudinal axis to obtain a sample : 
across the full width of said stream when Said 
shaft is rocked, and means for rocking Said shaft 
periodically. 

4. The invention, as set forth in claiin 3, 
wherein the linkage means comprises a stationary 
druim Surrounding the shaft, a pulley rockable 
With the sample collector, and a flexible ter)SiOn 
unenber is trained Over and fasteined to Said drum 
and Said pulley. 
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5. The invention, as set forth in claim 4, 

wherein the flexible tension member comprises 
a wire rope which is crossed between the drum 
and pulley to rock the sample collector in the 
Same direction that the shaft is rocked. 

6. Apparatus for obtaining a sample of mate 
rial Such as coal from a stream thereof compris 
ing, in combination, a sample collector in the 
form of a trough rockably mounted about its 
longitudinal axis, means for moving said sample 
collector transversely of said stream and simul 
taneously rocking the same about said axis from 
an upside down position on One side of the stream 
to a right side up position within the stream, then 
to a partial upside down position on the other 
Side of said stream and then back to its initial 
lipside down position, and stop ineans for arrest 
ing the motion of the sample collector with a 
Shock at the ends of its movement through the 
strean to dislodge particles of material that, 
otherwise would remain therein. 

7. The invention, as set forth in claim 3, 
Wherein a short shaft is journaled at the Outer 
send of each of the arms, a plate is secured to the 
inier end of each shaft, the Sannple collector has 
a plate at each end, and means are provided to 
detacinabiy interconnect, the juxtaposed plates 
Whereby the sample colliector can be replaced 
Without requiring that the reinaining part of the 
apparatus be dismantled. 

WITIAM E. LETA. 
ROBER B. FRESON. 

REFERENCES CTE 
The following references are of record in the 

fiie of this patent: 
UNITED STATES PATENTS 

Number Narae Date 
384,420 Bradford ---------- Julihe i2, 1888 

1,063,494 Bardill ------------- June 3, 1913 
1,088,638 Urquhart ----------- Feb. 24, 1914 
1890,199 Thorsten ------------ Dec. 6, 1932 
2,352,204 Jordan ------------ June 27, 1944 

  


