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o all whom it may concern:

residing at Blue Island, and WINTHROP COOL-
IDGE, residing at Chicago, in the county of

Cook .and State of Illinois, citizens of the

United States, have invented certain newand
“useful Impmvements in Ore-Samplers, of

which the following is a specification.
Our invention Ielates to ore- dlnders and

has for its prineipal object to provide a ma-.

chine capable of rendering a thoroughly rep-

resentative sample out of a given body or
_ Numer-
ons machines of this character are now in }

volume of ore passed therethrough.

use; but a common fault with even the best

of them lies in the fact that they permit the

passageof considerable quantities of ore with-
out representation in the sample.
oughly perfect machine of this character must
be capable of rendering a representative sam-
ple from any and all parts or divisions of a
given volume of ore passed therethrough, and
in our present invention we have sought to
attain thisresult in as nearly a perfect man-
ner as the limitations of the mechanism ca-
pable of handling a large volume of ore with
celerity and expedition wiil permit.

Among other minor objects of our inven-
tion may be mentioned the handling of moist
or damp ore to obtain a thoroughly repre-
sentative sample therefrom with no less fa-

cility than .dry ore is handled, a compara-

tively simple and economical construction of
machine which may be operated with very
little power and which is easily cleaned and

the parts or elements of which may be readily

replacéd when worn, and also the effecting
of a large reduction of the ore passed there-
throug h with the retention therefrom of a

th amuwhly representative sample.

Other minor objects and advantages 1esult,
ing from our invention will appear later in
the subjoined description thereof. |

To the above and other endsour invention

resides, therefore, in anore-sampling machine

having as its distinguishing and esséntial

eharactel istic a series of a,ltel nately-disposed

hoppers and dividers secured, respectively,

ore. passing through such hoppers and di-

A thor-

_ | duced ateach passagethroughadivider,which
Be it known that we, CHARLES R. FOSTER, |

1

kel el ol

to laterally-leclprocatmﬂ*fra,mes the body of |

gravity and its volume being re- |

latter retains a certain fmetwn of the ore re-

-ceived from the preceding hopper,out 6f which

the final sample is obtained. Oar invention

in’ this preferred form is illustrated in the-

drawings a.ecmnpanyuw this specification, m
Wthh—-——- -
Figure 1 representsa frontelev atmn bmken

away through an intermediate part theleof,

of a sam pler embodying our invention. Fig.
2 1s 'a side or edge elevation of the same.

55
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Fig. 3 is a detail view in perspective of oneof

the dividers shown in Iigs. 1 and 2, and Fig.
4 is a similar detail perspective maw of a
slightly-modified form of divider.

Referrmn‘ to the drawings, the framework
of our machine comprises a wenemliy rectan-
gular upright structure having four parallel
Sta,ndmd'-f;,_ (designated by 5 )theselattel rest-
ing upon a suitable base 6 and connected af
theu' upper ends by horizontal front and rear
members 7 and side members 8. The upright
and horizontal members of this frame are con-
veniently and economically formed of pipe-
sections,thead jacentor meeting ends of which
may canvemently be united by three-part

‘unions 9, as shown.
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10 a,nd 11 1andicate a_pau of upuﬂ'ht rec-
| tangular frames disposed within the outer

supporting-frame of the machine and occu-
pying substantially side-by side parallel ver-
tical positions therein. At saitable regular
intervals cross-bars 12 and 13 extend across
and between the side members of the frames

‘10and 11, respectively, being secured thereto
by Iwets or bolts 14, or in any other suitable

manner,

8o

To the topﬁ houzontal member of the frame

10 -is belted or otherwise secured a hori-

rollers 16 and 17, these latter being mounted
upon horizontal shafts 18 and 19, ,]oumaled
respectively, in suitable blackets 20 and 21
on the upper ends of the upuﬂ'hts 5, these

shafts 18 and 18 extending along the suies of
the machine from front to rear thereof |

f_[‘l

| 9o
| zontal bar 15, the outer ends of which lie in
“and upon the agrooved peripheries of a pair of

95

the top horizontal member of the frame 11 is

similarlysecared another bar 22, which latter

rides over the grooved peripheries of a pair
of rollers 23, also mounted on the shafts 18

100
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and 10 alongside of fmd at a emreble dl%-"

tance from the rollers 16 and 17.

From the foregoing it will be evident that
the frames 10 and 11 and their contents, as
hereinafter described, are suspendedvupon
and from .the rollers above deseribed 1n such
manner as to permit an easy lateral oscilla-
tion of the frames upon said rollers, and in

~order to guide the lower ends of the frames

10

and insure the constant parallelism of their

arrangement we preferably employ a pair of

- guide-bars 24 and 25, secured to the lower
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whole by 28.)

ends of said {frames and corresponding to and
parallel with the upper bars 15 and 22, which
lower guide-bars 24 and 25 at their extremi-
ties play between suitable parallel vertical
guide-pins 26, as best shown in Fig. 2.

On each of the cross-bars 12 of the frame
10, and preferably about centrally thereof, is

fixedly secured a hopper 27, and similarly to
each of the cross-bars 13 of the frame 11 1s

rigidly secured a divider, (designated as a
The hoppers 27 are all alike
and each possesses a comparatively large
mouth and tapers inwardly both on its ends
and sides, as shown in Figs. 1 and 2 2, respec-
tively, to a reduced dleeherﬂ'e -opening in its
bottom. Thehopperis preferably secured to
1ts appropriate supporting-bar 12, substan-
tially centrally of one side wall thereof, as
shownin Fig. 2; butits precise mode or means
of support is immaterial and may be varied,

as expediency may dictate. HKach of the di-

viders 28; which are all alike, comprises a box-

likestructure of generally rectangularformin
plan view, the side walls 29 of which are in
rhomboid form, as shown in Fig. 2. - The di-
vider has-a solid upper end wall 30 and is di-

vided longitudinally by a eentrally located

vertical partition 31 into a pair of parallel and
equal-sized chambers. One of these cham-
bers (the left-hand chamber, as shown in Fig.
3) has at its lower end a transverse partition-
wall 32, closing the lower end thereof, and
through the base or bottom wall of this cham-
ber, immediately in front of the wall 32, is
formed an opening 33. The wall 82 extends
through and below the base of the chamber
for a considerable distance and is provided
with triangular wings or sides 34, lying be-

tween the lgwer end of such extension and

the lower edge of the side wall 29 and the in-
termediate partition 31. .The lowerend of the
opposite or right-hand chamber is entirely
open. Eachdivideris further provided along
the upper ends of its side walls 29 with out-

~wardly-flaring ears or flanges 35 for a purpose

6o

which will appear later in the description of
the operation. Hoppers and dividers 27 and
28, respectively thusconstructed,are disposed
on the frames 10 and 11, respectively, in al-
ternating relation, as sho wn, the lower end of

each hopper lying directly ebove the upper

end of the sub,]e,cenb divider and the dis-

charge-opening 33 of each divider overlying
the mouth of the subjacent hopper.

into theuppermost hopper?27..
been applied to the shaft 36, the frames10and

lying hopper 27.

694,734

fecting the simultaneously and opposite lat-
| eral reciprocation of the frames 10 and 11 and

their contents, as above described. A simple
means for effeetmﬂ' this relative movement of

the frames comprises an S-shaft 36, suitably

;]ournaled in brackets 37, secured to the up-
rights 5atonesideof the maehme

frames 10 and 11, respectively, and a belt-pul-

ley 40 and belt 41 serve for the application of

powerfromanysuitablesource to the shaft s5.

42 indicates the lower end of a suitable sup-
ply-chute disposed above the mouth of the
topmost hopper 27, and 43 designates a suit-
able discharge-chute applied to the front of

Pitmen 38
'and 39 conunect the bends of this shaft with the.

75
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the machine and having suitable openingsin

its rear wall where the latter registers with
the lower discharge-openings of the discard-
ing-chambers of the dividers. This latter 1s
plamly shown in Fig. 2 and also indicated in
Fig. 1, the greater poltmn thereotf in the lat-
ter :igure bein o broken out to avoid confusion
in the illnstration of the underlying parts.
44 designates a suitable sample-receiving

vessel located beneath the discharge-orifice of
the lowermost divider. .

The operation of ourinvention will be read-
ily understood from the foregoing description

of itsconstruction and the relative disposition

of its several parts,but may be briefly setforth
as follows: Theore is fed bygravity from an

elevated bin orothersource of supply through

thereceiving-chute 42, whenceitfallsinacon-
tinuousstream of practically uniform volume
Power having

11 are caused to reciprocate on their support-
ing-rollers simultaneously in opposite direc-
tionslaterally of the machine. The upperorre-

ceiving mouth of the hopper 27 is of sufficient

width to be under the chute 42 in all positions

or throughout the entire lateral travel of the
The ore passing into the upper

said hopper.
hopper 27 falls thence through the discharge-

opening in the bottom thereof into the upper
~end of the

irst divider 28. 1In view of the
uniform relative travel of the hopper and di-
vider laterally of each other the ore falling

from the hopper flows in a uniform stream

first into one chamberand then into the other
of the divider, being so distributed that each
chamber receives practwally oue-half the ore.
The ore that falls into the right-hand cham-

the lateral shaking movement of the divider,

into and through the discharge - chute 43.

That portion of the ore which is retained in
the left-hand echamber is discharged through
the opening 33 therein into the Text under-
From this hopper the ore
passes into the next underlying divider 28,
beingevenly and equally distributed between
the two chambers thereof, the ore thus re-
ceived in the second divider being disposed

QO
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‘ber is discharged by gravity, augmented by
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of in precisely the same manner as already

described in connection with the first divider.

Our invention contemplates means for ef- | In this manner the entire body of ore being
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tested passes in.a constant stream or flow:
through the entire series of hoppers and di--|
.,-vldels until the fraction finally extr acted 18
retained in the sample-receiving vessel 44, lo-

cated under the discharge - openinﬂ' of. the-' f
- set the dividers and sides of the.hoppers at

lowermost divider. It w1ll be seen that in

this waya large reduaction of the original body
.of ore is ﬂbtalned the sample e0n3t1tutmg a
~ fractional pmtmn of the entire body of ore |-
Lorrespondmg, of course, with the number of
palrs of hoppers and dividers em Dloyed in the.

series, it being noted that.in passing through

-~ each pair the volume of ore received from the .
preceding pair. is diminished by one - half.:
QOur invention is by no means limited to the
employment of any particular number of
hoppers and dividers, since this may obvi-
--ously be varied to suit the requirements or:
- preferences of the operator and the ehm*acter ;
| | by the body of ore itself 1sin constant proc-

| ess of agitation and mixing

of the ore handled. |
In Fig. 4 we have illustrated a. Slwhbly

mc)dlﬁed form of divider, by the use of which
it'will be possible to obtam the same ora

oreater degree of reduction with a less num-

bel of leIdelb than in the construetion al-.
-which we.

ready described. This divider,
‘have designated as a whole by "85‘* has two

_,.Ionmbudmal partitions 31% and 317, dn iding -

the box into three parallel vhambem the.in-
termediate of which constitutes the sample-

retaining chamber, whilethose lying on either

side thereot have thelr discharge ends-open
- and constitute dlscaa_dm{r_-chambeiq

the ore reeeweﬁ from the supe:gacent hopper
and discards two-thirds. -

‘Theearsoroblique ﬁanﬂ'ésr3a for med on the |

- upper ends of the side walls Qf the dividers,
serve as guards to prevent the accidental es-

cape of ore due to the shaking of its contain- ; _
| said hopper and divider simultaneous lateral

ing-receptacles and- insures that all the ore

discharged from a hopper shall be transmit- |
.- ted to the chambers of the underlying divider

without waste or overflow. The triangular

cuardsorside walls 34 perform a similar f unc-
tion in connection with the transmission of

the ore from the sample-retaining chamber of

.- the divider into the next underlying hopper.

Among the several advantages possessed
by the hereinabove- described machme may:
be mentioned the -fact that by simultane-
ously rempmeatmn* both the hoppers and di-

_.viders in opposite directions the absolute
movement of each is required to be but one-
half what the movement of either would be
were the other stationary. Owing to the fact

that the entire weight of the moving parts is
- supported on rollers of considerable size the

i iction isreduced toa minimum and but very
little powerisrequired to operate the machine,

this power being applied, preferably, thr ou'-:-*h'

the simple cmnk motionshownand descr 1bed

The ore flows by gravity through the entire
“machine, and owing to the eonstant agitation
of the ore- recepta,eles this-fiow is as uniform

and uninterrapted in the case of damp ore as
in the case of dry ore. Moreover, the parts.

hand without theremovalof any part.

This -
divider, it will be seen, retains one-third of

are readily removable and replaceable by new
parts when worn,-and-the entire machine can
easily be cleaned, since 1t can-be reached by
More-
over, the lateral motion makes it possible-to

comparatively low-angles and still have the

ore run freely through the machine.

We are aware that heretofore in machines
of thistype pivoted dividers capable of swing-,
ing laterally have been employed in connec-
Lmn withstationary hoppers; :also, that oseil-
lating wings or dividers have been empioyed

 ab- the junetion of two discharge-chutes. to

split the stream of ore flowing therethl ough.
Qurinvention, however is ladwally dlﬂ'elent
from all such devlees in ‘that both the hopper
and dividers are given- lateral shaking mo-
tions in relatively Gppos:tte directions, where-

', while-the parti-
cles of the final sample are taken uniformly

from every part of the main body in its prog-
ress through the machine, and thus the final

residue constltm&s a ﬂmrou chly representa- |

,twe sample of the. body of ore tested..

- While we have hereinabove descr 1bed the -

| pzefened form in which ourinvention isem- ¢

bodied, the operative principle of our inven--

tion is. by no means limited to the exact form, -

construection, or disposition of the Plements
shown and desm ibed, sinee 1t will be-obvious
that the latter may. ba widely varied -within.
the choice - or mde*ment of ‘the builder-and-
still be within the. Spllll} .:md SCOpe of oarin-:

| vention.-

- We Cld.-lm as our mvemmn-— - -
1. In-an ore- Samphnﬂ' machine. the (301]1])1--“

| nation of a hopper and a divider dlspoaed one

above the other and means for imparting to

reciprocating movements in opposite direc--‘-
tions, substantially as described. =~ .
2. In an ore-sampling machine-the eombl-
nation with a hopper of a divider disposed: -
therebeneath, said divider having adjacent

‘ore retaining and " discharging chambers
formed side by side therein. and" longitudi-

nally thereof, and means forimparting tosaid.
hopper and dlwdel simultaneous lateral re--
ciprocating movementsin opposite directions
sufficient to cause a relative travel of the dis-’

charge end of the hopper across the entire:

mdth of the dwzder substantia.lly as de-
seribed. = -
3. "An ore- sa,mphnﬂ' machme campmsmﬂ'm
combination an upright snpportmo-fra,me, a-
pair of vertical frames mounted side by side-

within said supporting-frame, a series of-hop-
pers and dividers fixedly secured in said ver-
tical frames respectively and.so disposed-as.
to present a vertical series of alternate‘hop-.
pers and dividers, and means for imparting:

to said vertical frames simultaneous lateral

reelpmeatmns in oppomte directions, substan-:
tlally as desei 1bed - S
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s0-a8 to be capable of lateral rempmcabmn |
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4. Anore-sampling machine, comprising in
combination a supporting-frame, a pair of

parallel hopper and divider carrying frames

disposed vertically therein, antifriction-bear-
ings on which said frames are supported and
guided at one end, suitable guides engaging
the frames at their opposite ends and preserv-
ing their parallelism, and means for impart-
ing edgewise or lateral movements to said
frames ontheirsupportssimultaneously in op-
posite directions, substantially as described.

5. An ore-sampling machine, comprisingin

combination an upright supporting-frame, a
pair of vertical frames mounted side by side
50 as to be capable of lateral reciprocation
within said supporting-frame, a series of hop-
pers and dividers xedly secured in said ver-
tical frames respectively and so disposed as
to present a vertical series of alternate hop-
pers and dividers, a discharge-chute disposed

1in front of said series of hoppers and dividers

and having those portions of its rear wall op-
posite the lower ends of the discharge-cham-
bers of the dividers cut away fo receive the
discharge therefrom, and means for impart-
ing to said vertical frames simultaneous lat-
er :a,l reciprocationsinoppositedir ecmons, sub-
stantially as described.

6. Aunore-sampling machine, comprisingin
combination an upright supporting-frame, a
pair of vertical frames disposed side by side
therein, each of said frames having a series
of suitably-spaced cross-bars, hoppers and
dividers rigidly mounted on said cross-bars
In such a manner as to produce a vertical se-
ries of alternate dividers and hoppers, and
means for effecting simultaneous opposite re-
ciprocations of said frames,-substantially as
described.

7. Anore- samplmw machine, comprising in
combination an upright Supportmw -frame, a
pair of parallel hopper and divider carrying
frames disposed vertically and side by side
therein, a double-crank shaft, having oppo-

694,734

sitely-disposed cranks mounted on one side

of thesupporting-frame, and pitmen connect-

ing said cranks with said hopper and divider

45

carrying frames respectively, substantiallyas

described.
S. Anore-sampling I]L‘-.IChlI]@ comprising in
combination an. uprmht suppmtlnw-fmme

having a pair of rollers journaled on each of

1ts opposite sides near the top thereof, a pair
of hopper and divider carrying frames sus-
pended from said rollers and laterally recip-
rocable thereon, stationary guides in the base

55

of the frame in which the lower ends of the

frame are guided, a double-crank shaft hav-
ing oppositely-disposed cranks mounted on
one side of the supporting-frame, and pitmen
connecting said eranks with said hopper and
divider carrying frames respectively, sub
stantially as described.

9. In an ore-sampling machine, a divider
having two longitudinally-parallel chambers

formed lengthwise thereof, one of said cham-

bers being open at itslower end and the other

having a wall formed across its lower end and

a discharge-opening formed through its bot-

tom within the chamber and adJaLeut said
wall, substantially as deseribed.

10. Tn an ore-sampling machine, a divider
having’three longitudinally - parallel c¢ham-
bers formed lengthwise thereof, the two side
chambers being open at their lower ends and
adapted to receive the ore to be discarded,
and the intermediate chamber having a wall
formed across its lower end and a discharge-
opening formed through its bottom within the
chamber adjacent sald wall, said intermedi-
ate chamber being addpted to receive the
sample-retaining portion of the ore,substan-

| tially as described.

CHARLES R. FOSTER.
 WINTHROP COOLIDGE.
Witnesses: |
W. N. WERNER,
SAMUEL N. PoOND.
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