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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. I
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 caleulations may be accurate it is
essential that the ultimate sample be represents-
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.’

Such apparatus has been unsatisfactory because
it has required a great deal of time and effort in
order o adjust the same so that the ultimate
sample which is obtained is truly representative

of the coal that has bzen 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.
Cther objects are: To provide for sampling a

falling stream of material such ag 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
8 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 heing
arranged to be replaced readily when it becomes
worn. .

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 seope 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 he
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 individuail samples
and illustrating its position as it swings with g
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 10 designates an incoming coal con-
veyor which is trained over a pulley i1, magnetic
or otherwise, that rotates in a clockwise direction
as indicated by the arrow i2. The coal on the
conveyor 10 is indicated at 3 and it is moved.in
the direction indicated by the arrow {8 until it
falls in a stream as indicated at i5. The stream
15 is generally rectangular in cross section.

1t is desirable to obtain a sample of the cosl i

in the stream {5 which is representative of the
coal not only across the entire width of the stream
15 at right angles to the plane of the paper bub
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 hersin-
after for obtaining such a 1epresentat1ve sample

The stream i85 falls 1nto a hopper 46 where &
flap gate 17 dir ects it into a chute {8 that opens
onto an outgomg 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 {§ carries
the coal as 1nd1cated by the arrow 22 to certain
of ‘the station bunkers or to other rep0s1to-r1es
for the same, as will be understood readily.

The ﬁap ‘gate I'l when moved fo the alternate
posmon dlrects the stream 15 of coal ;nto a
chute 23 whence it is carried by a conveyor 24
to other statlon bunkers as may be desired. The
conveyor 24 is in the form of a belt whrch is
tramed over a2 pulley 25 that 1otates in a clo
w1se dxrecmon 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 mdmated generally, at 238 in
Figure 1. The coal sampler 38 includes a sample
collector 31 which, as will appear heremafter is
in the form of a trough which is m(mnted for
rockmg ‘movement about its longltudmal axis.
The sample collector 31 may be formed of a
length of pipe which has a longitudinally extend—
ing guarter section removed. For illustrative pur-
poses it is pointed out that the sample collector
31 may be formed of a pipe haying an internal
dlameter of four inches and a length of fifty three
mches However, it will be ur\derstood that these
and other “dimensions seb forth herem may be
varied as citcumstances may dictate.

The sample collector 31 has an ar cuate opening
32 ‘which, as 1ndlcated 1s pr0v1ded by removing
a quarter sectlon 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
l5 falls into the sample collector 31 and hke\mse
through this opening that it is depesited in a
suitable crusher, to be descrlbed for further proe-
essing.

The sample collector 31 is bodily mounted by a
frame which is 1nd_1cated 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
15 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 3i
is swung about the center 34 at the end of 3 five
foot radius.

Any suitable means can be employed for roek-
ing the frame 28 and at the same time for rocking
the sample collector §i about its longitudinal
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axis. For illustrative purposes a pneumatic eylin-
der mechanism 25 is illustrated which is pivotally
mounted at 38 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
Lcollector 31 a

as described. The timer and control
mechanism 38 may be adjusted to swing the frame

23 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. Obvicusly 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
Wigure 2, by rocking the frame 33 in a clockwise
direction as indicated by the arrow 39 from th
right hand or normal position. In this position
the arcuate opening 32 faeses downwardly; the
sample in the sample collector 3{ having been
dumped thercfrom previously. As the frame 33
is rocked in s clockwise direction, the sample

collector 3! simultaneously is rocked in a clock-

wise direction as indicated by the arrow 48 about
its longitudinal axis by means which will be de-
seribed hereinafter. As the sample collector 3!
rotates, the arcuate opening 32 gradually shifts
from the complete upside down position to a
right side up position within the stream {38, 1t
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 &2 occupies a vertical posi-
tion and some of the coal, as indicated at 41, is
returned to the main stream 15. 'The reason for
returning 2 portion of the sample already ob-
tained is to provide a space for obtaining a sam-
ple from the rear part of the stream {8 so that
the final sample, which remains in the sample
coliector 3!, will be truly representative of the
coal across the entire cross section of the stream
{5 at the time that the sample is taken.

In Figure 3 the return stroke of the sample
collector 3§ and frame 33 is shown. The frame
23 is rocked in a counter clockwise direction as
indicated by the arrow 42 and simulteneously
the sample collector 3f is rocked in a counter
clockwise direction, indicated by the arrow 43.
The sample collector 3{ again traverses the fall-
ing stream i%§ of coal and takes a sample across
its entire width from the rear portion thereof.
When the sample collector 31 is moved out of
the stream 15 toward the initial or normal posi-
tion, the arcuate opening 32 is rocked so that a
periion of the sample as indicated at 4% is re-
turned io the main stream 5. However, the
coal which remains in the sample collector 31
is representative of the coal across the entire
width and depth of the stream 1§ while the sam-~
pling operation was being performed. When
the sample collector 23! is returned to the initial
or normal position as shown in Figure 3, the con-
tents thereof are dumped as indicated at 45 to
the right hand side of a wear plate 48, 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 29 intc the
chute {3. A flap gate 50, which operates con-

75 jointly with the flap gate 17, controls the dis-
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position of the surplus portion of the sample
from the crusher 48. When the stream 15 flows
into the chute 23, the flap gate 50 is operated
to direct the surplus portion of the samples into
a chute §{ which opens into the chute 22,

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 g composite sarmple weighing
about 40 pounds is obtained for each eight hour
shift of the station operation. By taking the
sample in the manner 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 | 5 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 i5 and spaced above the same.
The purpose of this is to have 3 minimum of the
operating mechanism below the uppermost level
of the stream i5. However, other means can
be employed for moving the sample collector 21
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 31 is
moved with a pendulous movement or with a
translatory movemens, it ig rocked ahout 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
important when a sample is being taken of rela-
tively wet coal. Under these conditions the coal
tends o pack and, if not dislodged, would remain
in the sample collector 314, thus preventing the
taking of the desired samvle. For this purpose
a stop 55 is provided against which the sample

collector 31 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 ceal sampling apparatus 38. Tt 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 58 to
plates 6. This construction permits the sample
collector 31 to be removed readily from the frame
33 and to be replaced if nhecessary when it be-
comes worn. The sample collector 2! is of suffi-
clent length so that itg ends extend bheyond the
sides of the stream 5 of coal in order to obtain
a sample thereof across its entire width.

The plates 68 are secured, as by welding, to
short shafts 81 and 62 which permit the sample
coliector 3{ be accomplished by the pneumatic
as described. The shafts &1 and 82 are rockably
mounted in suitable bearings 83 that are carried
at the outer ends of arms 84 which make up the
frame 33 vreviously referred to. As shown, the
arms 64 are tubular members having the ends
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flattened as shown for mounting purposes. At
their upper ends the arms 84 are secured to
brackets 65 which may be keyed to a main shaft
56 the longitudinal axis of which corresponds to
the center 34 previously referred to and shown
in Pigure 1.

The main shaft 6§ is rockably mountad 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 31
is rocked about its longitudinal axis in taking the
sample as it moves transversely in the stream 15
of coal or other material to be sampled. It is
desired that this rocking movement of the sample
collector 81 e accomplished by the pneumatic
cylinder mechanism 35 without requiring an addi-
tional power generating mechanism or g compli-
cated system of gearing, levers, ete. With this in
mind a plate 78 may be secured, as by welding, to
the right hand side of the support 88 and it may
have secured thereto g narrow drum 7{ which
has a radially extending guide flange 72. A flex-~
ible tension member in the form of a wire rope
13 is trained over the narrow drum 7! and is se-
curely fastened thereto. While the drum 7f{ is
mounted around the shaft 66, it is stationary with
respect to the same. The flexible tension mem-
ber 73 is connected by turnbuckles 74 to the ends
of another flexible tension member 75 which like-
wise is in the form of a wire rope and preferably
is wrapped two and one half times around a pul-
ley 76 which is fast on shaft 61. The flexible ten-
sion member 15 is fastened to the pulley 76.

When the frame 33 is rocked, as described here-
inbefore, 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 14 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 31 can be varied by varying the
diameter of the narrow drum T{ and the diameter
of the pulley 1§ as will be understood readily. Tt
will be understood that other means such as g
cam and track arrangement can be used to rock
the sample collector 3i. The construetion may
be such that the sample collector 31 rocks slowly
through a given period of its ‘eycle, rapidly
through another period and, if desired, it can be
stopped momentarily at 2 point other than the
end points. Provision can be made at each end
of the stroke to discharge the sample collector 31,

As illustrated in Figures 4 and 5 the main shaft
58 has a sleeve 77 secured thereon by a key. The
sleeve 17 has a erank arm 78 extending there-
from which may be connected by a pin 79 to a
clevis 8% at the end of 2 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 eonstruction 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 3 stream thereor compris-
ing, in combination, a sample collector in the
form of a trough rockably mounted about its
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longitudinal axis, a -generally rectangular frame
for. supporting said sample coliector and rockably
mounted along one side to swing said sample col-
lector in a pendulous fashion transversely through
said stream, ‘and means for rocking sgid 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
meanhs operatively interconnecting said frame
and said sample callector to rock the latier rela-
tive to the former to take the sample as the sam-
ple coilector is swung through said stream.

3. Apparatus for obtaining a sampie of mate-
rial such as coal from a falling stream thereof
having a generally rectangular cross section com-
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 sample col-
lector 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 fcr rocking said shaft
periodically.

4 The invention, as set forth in claim 3,
wherein the linkage means-comprises a stationary
drum surrounding the shaft, a pulley rockable
with the sample collector, and a fexible tension
member is trained over and fastened 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
2 wire rope which is crossed between the drum
and pulley o 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
upside down position, and step mesns Ior arrest-
ing the motion of the sample collecter with a
shock at the ends of its movement through the
siream to dislodge particies of material that
otherwise would remain therein,

7. The invension, as set forth in claim 3,
wherein a short shaft is journaled at the outer
end of each of the arms, a plate is secured to the
inner end of each shaft, the sample collector has
a plate at each end, and means are provided to
detachably interconnect the juxbapesed plates
whereby the sample collecior can be repiaced
without requiring that the remsaining part of the
spparatus be dismantied.

WILLIAM H. PLETTA.
ROBERT B. FRESTON.
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