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OWEN: H. GRAY AND. CHARLES E. MURDOCK,, OF SALT LAKE.CITY, UTAH.:

ORE-SAMPLING MACHINE:

Application filed April-9,

This invention pertains to- ore sampling
machines; and- has for: its main object the
production of’ a macline- through' the- use
ofwhich a true sample of the ore will.be

s obtained: The-machine, due-to its construc:
tion' and operation; does away with any
selective action and this regardless' of the
rate -of flow of the ore stream and-the‘sepa-
ration of the fines from the coarser particles,

10 as.sometimes obtains in-the flow- of*the ore
stream. ‘ :

One embodiment. of the-invention-is-illus-
trated-in the annexed-drawings wherein::

Fip: 1'is a* top plan- view-of the-machine;

Fig. 2 a transverse-vertical sectional view

on-the line- TI—IT of Fig. 1;

Fig: 8 a perspective view. of the sample
and rejects chutes;
Fig. 4'a longitudinal sectional view of the

20 ‘machine; - :

Fig. 5 a side-elevation of a portion of the
machine; '

Fig. 6 a diagram- illustrating various
niethods of sampling; and’

e Fig. 7 a diagrammatic view illustrating
the method employed by us to effect a true
sampling operation. :

Various machines have heretofore been
proposed for sampling ores. " In one plan a

30 small part of' the ore has been divided or
cut” continuously out of a falling-stream-of
ore by means of narrow spouts or dividing-
flanges. We have found this plan unreliable
and unsatisfactory, for the reason that-the

35 falling stream:of ore, in either an inclined
or vertical spout, is never entirely uniform
in all’ its parts, there being a constant ten-
dency to the greater preportion of coarse
rapidly-traveling particles in the center of

40 the stream and an excess of the finer slower-
moving particles on the sides, and thus it
follows that no part of the stream would ex-
actly represent an average of the whole.

In. another plan, traveling or revolving

45~ buckets or spouts are used to secure a sample,
and.in this plan. the dividing edges of the
buckets or spouts soon become. covered by
chips, bark, sack-strings and drill-rags, that
render the division of the stream inaccurate.

80° In addition to-this, where buckets are used,
the coarse particles rebound from the bottom
and’ find their way into the wrong division.
In the traweling or horizontal revolving
buckets or spouts-the finer particles. of ore

§® continue-to -drop from the spouts during the

entire: revolution and have to: be gathered
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into-ai long funnel:shaped: receptacle, there-
by neeessitating a‘ great amount of vertical
Heiglit: in- the: apparatus, and rendering. it
alinest impossible to' clean: the' apparatus
after a-lot of ore has:been run:through.

- Av. third’ plan- has: employed: a. vibrating

60

spout by whieh the entire stream of ore is -

deftectad- alternately to the rightand:to:the
left. In this class of apparatusy the divid-
ingredie-of’the spout’ does not cross the -fall-

ing stream-insthntaneously, but consumes:an
which -

appreciable: portion of' time, durin
the ore' has- descended a. considerable dis-
tanve’ into the spout,: thus rendering' the
sample: section taken out  of the falling
streamr-a- rhomboid' or frustum of a. wedge,
the:base of which:is taken from: the side of
the- stream toward: which: the rejected ore-is
being- deffected; and: because' of  this opera-
tion 1t follows that unless both sides of the
streamn of ore are exactly alike the sample
taken ~will“ not be: an- accurate or average
representation-of the entire lot.

A: still further plan- has ‘been proposed,
wherein there is: present a swinging or vi-
brating- speout Having: a number of compart-
ments, the central one:of which discharges
in a: direction - opposite: from- those of the
other; and'is designed to remove-the sample.
In connection' with this- form of apparatus,
which- swings: through: the- ore stream in the
arc ofta circle; the driving mechanism em-
ployed lias-been such; so-far as we are aware
as to cause-a variation:in the speed of trave
of the sampling: compartment through the
déscending ore: streain; with the consequent
effect: that the section cut' from tlie stream is
not of equal’ dimensions throughout; con-
sequently, the sample-is not' a- true sample
of the stream: - ; :

With our invention, the difficulties above
mentioned’ are- eliminated’ and sample- sec-
tions' of* the same dimensions throughout
are-removed: from- the: ore stream, with- the

- consequence' that a true sample of the: ore
is” had,: irrespective of the fact- that the.

ore assuch may be- traveling. down along
one side of'the- stream, or, in' other words,
localized' in some portion of the stream, due
to- one’ condition: or another.
Referring now- to-Figs. 1' to' 5 inclusive :—
The supporting frame or'bed of the ma-

chine’ is* formed of the side rails 1 and 2

formed: of’ L-shaped” angleirons;. the upper
edges of the upstanding portions whereof
form' in" effect ‘tracks or ways upon which:
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the truck, hereinafter set forth is mount-
ed for reciprocation.

The rails are held in spaced parallel rela-
tion by cross bars 8 and 4 and the frame as
a whole may be supported upon suitable
legs or supports, not shown. Mounted for
reciprocation on the frame is a truck com-
prising two interconnected side bars 5 and
6 supported at their outer end by grooved
rollers 7 and 8 carried by an axle 9 mount-
ed in brackets 10. The frame at its oppo-
site or inner end has secured to it a second
pair of brackets 11, said brackets being
mounted for adjustment longitudinally of
the side bars and carrying an axle or shaft
12 upon which is mounted a pair of grooved
rollers 13 and -14. , :

The brackets 11, as will be best seen upon
reference to Figs. 1 and 4, are solid in their
upper portion and held to the bars 5 and 6
by suitable bolts. A cross bar 15 is se-
cured to the inner ends of the side bars 5
and 6 and adjusting screws 16 mounted in
said bar bear against the brackets and serve
to move the brackets inwardly. A third
pair of brackets, as 17, is secured to the re-
spective bars 5 and 6, said brackets extend-
ing downwardly beneath the tracks or ways
1 and 2, and each bracket is provided at its
lower end with a rvoller 18 which bears
against the underface of the rail and pre-
vents the carriage as a whole from jumping
up, or, in other words, said rolls serve to
hold the carriage to its proper position with
reference to the rails. . _

Mounted. upon the shaft 12 is a roller 19
and a similar roller 20 is mounted upon a
shaft 21 secured in the brackets 17. These
rollers are adapted to co-operate with a cam
29, said cam being secured to shaft 23
mounted in suitable fixed bearings 24 se-
cured to the rails 1 and 2. . Continuous ro-
tary motion is imparted to the cam through
the shaft 23, the shaft being driven from
any suitable source, as for instance, through
a beveled gear 25 and a driving pinion 26,
the latter being secured to a shaft 27 carry-
ing fast and loose pulleys 28 and 29. The
shaft 27 is shown in the present case as
mounted upon a fixed frame denoted gen-
erally by 30, which extends outwardly to
one side of the bed or frame of the machine.

The rollers 19 and 20 are designed to be
held in close contact with the cam 22, and
this may be effected through the adjustment
of the brackets 11 or 17, or both. ,

Secured to and carried by the outer por-
tion of the reciprocating frame, or more
specifically, to the side bars 5 and 6 there-
of, is a series of chutes, namely, two rejects
chutes 81 and 32, and an intermediate sam-
ple chute 83. As will be best seen upon refer-
ence to Tigs. 1 and 3, the rejects chutes are
of larger capacity than the intermediate
sample chute 33, and such rejects chutes dis-
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charge to one side of the medial line of the
machine, while the sample chute discharges
to the reverse side. This is indicated by the
arrows in TFigs. 1 and 2. The-line of de-
marcation between the upper portion of the
sample chute and the adjacent rejects chutes
is defined in the present instance by trans-
versely-extending cross bars 34 and 35, the
upper edges of which are preferably beveled,
so that no material may collect thereon. It
is of course conceivable, in the broader
aspect of the invention, that a different

70
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arrangement may be provided inso far asthe

chute construction is concerned, but we have
found that the present arrangement enables
us to readily cut out samples of the ore
from the stream, and obtain an accurate and
effective sampling result.

In the operation of the machine, motion

being imparted to the shaft 23, the car-
riage is reciprocated, and such reciprocation
causes the chutes to pass successively beneath
the downgoing stream of material to be
sampled, which is delivered above the chutes
through a hopper or way 36, as indicated in
Fig. 4. The cam 22 is so designed that, in
making one complete revolution, the chutes

are passed through the ore stream twice, one

each way, and the sample chute 33 is passed
through the ore stream at a uniform rate of
speed ; the slowing down due to the revers-
ing of the direction of travel of the car-

riage comes at a time when the rejects chutes.

are under the ore stream. The consequence
of this action is, that the sample opening or
sample chute is passed first in one direction
and then in the reverse direction at a uni-
form rate of speed, at right angles to the
falling ore, thereby tending to compensate
for any selective action of the ore that might
take place if the opening or chute passed
only in one direction. The ore thus cut out
ig a true and corréct *sample of the ore
stream, regardless of the rate of flow of the
ore, or whether there is some separation of
the coarse and _fines as the ore comes
through the hopper 36. ’
In Fig. 6 we have illustrated diagrammati-
cally a process of sampling a stream of ore.
The column-like figure is intended to repre-
sent the stream of ore falling from a rec-
tangular chute. As will be appreciated, no
stream of ore such as this can possibly be
uniform throughout its cross section; that
is to say, 90 per cent of the ore may be on

. one side of the center and only 10 per cent

on the other side—or most of the coarse
particles may be on one side of the stream,
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and most of the fine particles on the other.

Most of the mineral values may be in the
fines, or close to the inner surface of the
stream, and very little anywhere else. It

will thus be seen that if we wish to take,.

say, one-fifth of all of the ore falling in this
stream, and have this one-fifth an accurate
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sample of the entire stream, it is necessary
to cut out sections of the stream which shall
extend entirely across the same. - If it were
possible to have a rectangular pocket or cup
passed instantly through the stream, sec-
tions such as @ might be cut out. It is also
obvious that if these sections were taken
sufficiently close together, they would be an
absolutely correct sample of the entire
stream, and if the vertical depth of each
section were equal to one-fifth of the vertical
depth of the stream between sections, the
volume of the sample obtained would be one-
fifth the volume of the entire stream. It is
obviously impossible to make any device
which will cut through an ore stream in-
stantly, and it is therefore impossible to cut
out sections similar to the section a, which
has its upper and lower surfaces perpendic-
ular to the axis of the stream. :

A correct sample may be obtained from a
section such as b or ¢ cut entirely across the
stream but with the top and bottom surfaces
of the prism passing diagonally through the
stream, provided the top of each prism lies
in a plane parallel with the bottom of the
prism, so that the depth of the sample sec-
tion or prism, measured parallel to the axis
of the ore stream, is the same at all points of
the section. Now it is obvious that sections
with a plane surface can be cut only by a
spout, chute, or other device moving in a
straight line across the path of the stream
at a uniform rate of speed. If the path of
travel of the chute be not in a straight line,
the surfaces of the sections will be curved,
and if the velocity of travel across this
stream be not exactly uniform, the bottom
surface of the sample section will be curved,
and not parallel to the top surface. The
ficure b in Fig. 6 illustrates the sample see-
tion cut from a falling stream of ore by
means of a chute traveling at right angles to
the axis of the stream at a uniform velocity,

5 and with the distance between the edges of

the chute equal to the width of the ore
stream, as illustrated diagrammatically in
Fig. 7. In this figure, A is the spout from
which the ore is falling and B is the sample
chute of the sampling machine. If B has

-uniform velocity equal tothat of the falling

ore, it is obvious that the section of the
gtream, indicated by o—p—¢—r, will be cut
out, and that the bottom o-—p will be exactly
parallel to the top ¢—, and that both the
top and the bottom will make an angle of 45
degrees with the axis of the stream. If the

chute B travels at a uniform velocity which
is less than that of the falling stream, the
lines 0—p and ¢—r will be steeper than 45
degrees, but they will be parallel to each
other; no matter what their angle of slope,
so long as B moves at a uniform velocity
while passing through the stream, and there-
fore these sections will give an absolutely
correct sample of the entire stream.

Where one employs a swinging sample
chute which swings in the arc of a circle, it
is clear that unless such chute is moved at
a uniform rate of speed, while the sample

_is being taken from the stream, sections

similar to d will be cut from the ore stream,
neither of which alone is'anywhere near a
correct sample, because the top of each:sec-
tion is neither straight nor parallel to the
bottom. The two sections taken together
tend to compensate for the errors in each
other, but the compensation can never be
complete.

From the foregoing, it will be evident that
it is essential to move the sample chute
through the stream at a uniform speed at all
points in its travel.” It is also advantageous
to move the sample chute back and forth in a
straight. line. The reciprocating motion
gives certain mechanical advantages, such as
tending to free the cutting edges from sticks
and strings,—it makes it posible to employ
less head room than where an oscillating or

swinging chute 1s employed, and tends to

compensate for any selective action of the
ore which there might be if the sample chute
always passed in the same direction through
the ore stream. - :

What is claimed is:

In an ore sampling machine, the combina-
tion of a suitable base provided with tracks,
a truck or carriage mounted for reciproca-
tion on said tracks, a plurality of chutes se-
cured to and movable with the carriage, one
of said chutes being relatively small and
discharging in a direction away from the
direction of discharge of the other chutes,
and a cam co-operating with the carriage to
impart reciprocating motion thereto, said
cam being so formed and proportioned as to
effect a uniform rate of movement of the
carriage as the smaller chute is passing
through the stream of ore to be sampled.

In testimony whereof we have signed our
names to this specification.

OWEN H. GRAY.
CHAS. E. MURDOCK.
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