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" To all whom it may concern:

Be it known that I, BURROLGBS C. Gir-
LETTE, & citizen of the Umted States, residing |
at the borough of Manhattan, c1ty, county,

‘and State of New York, have invented an

Improvement in Dry Concentrators, of which
the following is a specification.

The obgect of my invention isto provide a
concentrator for the separation of-gold from
gravel and alluvial deposits and also for sepa~
Tating precious and otfxer metalsfrom crushed
or pulverized ores, by pneumatic action and
the difference in specific gravity.

My invention consists in certain 1mprove—

ments in or upon that form of concentrator

which. consists of an.air-blast trunk havying

_portions the one at'an angle to the other and

connected by aunion. :
My invention provides for the exact regu-~

lation of the ‘air currents, the re-working of
the middlings and of introducing the mate-

rial - to be operated upon in. an 1mproved

mpanner,
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* carried up by the air-blast.
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In the “device of m 1mprovement the
lower end of the trunk is a receiving and de-
livery hopper adapted to receive the concen-
trates, that is, the particles too heavy to be
Adjacent to
this lower end is an open section or section of

perfnrated or openwork metal through which.

air Passes into the trunk, and around this sec-
tion there is a movable sleeve adjustable to
close off more or less the section. (/
‘he material to be separated or con en-
trated passes from a hopper o; to an endleqq
conveyer and therefrom into thie upright part
of the trunk above the opeff sectiort, and a
rotary suction or exhaust fan is located at
the distant end of the higher and upper mem-
ber of the trunk to draw the lighter material

" through the trunk and cp~se the separation

by specific gravity, the J*zhter particles ris-

ing with the air-blast anu “the heavier parti--

cles or concentrates falling into the aforesaid

-4z hopper.

weated in the higher and upper portmn
of the trunk is a series of riffles for ‘arresting

the movement of and one or more hinged

plates for receiving the middlings of the sep-
arated ore and which plates when tipped de-
liver the middlings upon an-inclined member

. down which they pass onto an endless con-
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5

veyer which returns the same to the hopper
of the pulvgrized ore, and froin which the
same passes with the ore into the machine
to be re-worked; the tailings meanwhile
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' bemg conveved away by the suction fan and’

delivered as “waste material.

In the drawing, Figure 1 is a vertical sec-
tion and partial elevation with broken parts
representing the device of my improvement,
Fig. 2 is an elevation and partial section of
the suction or exhaust fan located at the dis-
tant right hand end of the trunk., Fig. 31is
an elevation at the lower end of the vertlca.l
member of the trunk. 'Fig. 4.is a_vertical
cross section on line z, x, 0 Flg 1, in larger
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size, and Fig. 5 refresents the modified form -

of the riffles and plates of my invention.

The air-blast-trunk shown in Fig. 1 is com-
posed of a vertical member a, a horizontal
member b and a bent union ¢. I do not
limit my invention to this relation of the
parts as the same is only to be lirrited by one
part being atan angle to the other part.” -

At the lower end of the vertical membera
I employ a receiving and delivery hopper d

for the concentrates, the same having an in-,
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clined 'bottom portxon and: slide-plate 2° .

through which the concentrates are delivered
into B receptacle.. Above this ho per . por-
tion the vertical member-of the t:

80 .

made- -

with a perforated or open section e through *

which: air enters into the trunk for the air-
blast, and a sleeve f of suitable material
cloqely surrounds the perforated or open ssc-

tion ¢ and is movable vertically over the sur-

face of said seétion so as more or less to close
off the openings and limit the. available area
through which air passes to the interior of
This adjustment
is provided for and regulated by the rack-
bars 3 4, the lower ends of which are secured
to the upper portion of the sleeve df and-a
shaft 5 passes through the trunk and outside
of the same with the gears 6 near the respec-
tive ends of said sha.t meshing with the rack-
bars 3 4 and held in place by suitable sup-
porting arms, there heing a crank 7 on one
end of the shaft 5 so that by the turning ‘of
the crank and the action of the. gears and
rask-bars the sleeve f is raised and lowered
to the desired extent for the performance of

its regulating function.

I provide a hopper g and a spout which
discharges therein the pulverized ore which
is to. be separated by the air-blast sction in
the trunk. This is delivered from this hop-
per g by a regulating gate 8 onto the endless
conveyer h. Thisg conveyer h is su ported
by the shafts 4! and 12; the shaft }u,)
just inside of the trunk @ and the shaft 12 at.”
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' the distant end, and T have shown and prefer

or

- 10

to employ guiding sides h? to this conveyer"

and between which the conveyer runs so as
to prevent the spilling of the material which
is gelivered from the hopper onto the con-
veyer. ‘Where thisconveyer/passesthrough
the.wall of the trunk, I prefer to employ &
regulating gate 9. This gate exactly regu-
lates the size of the opening above the con-

.veyer and the amount of air that will be

drawn in st this point: Below.the conveyer
'k in the trunk: a I have shown another gate
a* similar to the gate 9, the oflice of which is

. to let in air beneath the incoming pulverized
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ore to deflect and spread the same into the

trunk area, and assist in the separation of the

same. o T o]
At the distant, right hand end of the hori-

~zontal or upper member.b of. the air-blast

I provide a suction or exhaust fan ¢
as shown in Fig. 2. This fan is of ordinary
-or well-known construction and in connec-
tion therewith I prefer to employ in the hori-
zontal or upper member b of the trunk a
regulating gate 10 shown also in Fig. 2 which
gate.,reg\mﬁates-, the available discharge aper-

ture for the tailings and air passing through.

the fan. .0 ~

In the horizontal member b of the trunk I
have also-shown a deflector-plate . This is
secured at one ‘end:to the botiom of the

trunk as-an: inclined portion and a portion:

substantially -at right angles thereto which
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passes ‘through- the trunk and may outside

of the trunk be engafed by a suitable instru-
mentality which will pull the same down or
ush it up and place.it where desired, and it
1s preferable to form this deflector-plate of
material that will hold its position but which
isréadily bent 80 as to change theinclination.
In the bottom of the horizontal or upper

member b .of the trunk I employ a-series of.

spaced apart riffles k. -These are transverse
strips which are preferably mounted upon a
hinged-plate I. This is readily ti%)ed as
shown in the cross section Fig. 4. Length-
wise of the meinber b and beneath the same 1
employ an incline 7 adapted to receive the
materials delivered upon theé plate [ and ar-
rested by the rifflés k and in turn to deliver
the same upon the endless conveyer n, 1
have shown and prefer to employ a support
for the said endless conveyern whichisformed
with guiding sidés n* between which the con-

.veyer runs.  These sides come up closely to

theconveyerso as to hold pulverized materials
or middlings delivered thereon and to prevent
the same. spilling over -the sides of the con-

veyer.” Fig.5 showsa modified form of these .
riffles and plates for receiving the middlings, -

in which %! represents the riffles and ! sepa-
rate hinged-plates. These riffles according

_to this modification are transverse metal bars
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fixed in position snd the hinged-plates I!
have separate pivot shafts I* set transversely
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of the trunk member b, and edges that over-
lapandunder-lapthe structureof the riffles at
the opposite edges of the plates. -
I prefer to em‘};])loy with each hinged-plate
{tan arm 11:  These arms may be connected
together for simultaneous movement or they
may be provided with any suitable actuating
mechamsm for independent movement.
" Referring to Fig. 4, o represents a power-
shaft with %e_lbwheels thereon around which
extend the belts r and s; the belt r

conveyer h and the belt s passing to a belt-
wheel on the shaft 13 at one end of the end-
less conveyer n, and ¢ is a chute with the
lower end entering the hopper g and the up-
_per widened end coming beneath the delivery
tedge of the endless conveyer n. '

. In the operation of the parts hereinbefore
\describe'd the suction or exhaust fan 7 draws
the air into the trunk at the perforated.or
openwork section e of the trunk and to a lim-
ited extent at the air regulating gates 9 and
a'; and the action of these strong currents of
air causes the lighter particles of the pulver-
ized ore to be carried up through the trunk
with the air around the bend into the upper
portion and permits the heavier particles of
the pulverized ore or other matenial to settle
into the receiving hopper d.. In this upper

portion of the trunk the heavier particles or |
middlings floating in the air have a chance to-

settle and are arrested by the riffles & and
rest upon the upper surface of the plate [ ac-
coiding to Figs. 1 and 4, or the plates I* ac-
cording to Fig. 5; the useless and lighter par-
‘ticles or taili
“and through the suction fan are delivered at

s of said materials passing on,

EaSsi to -
a belt-wheel upon the shaft 12 of the endless
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any convenient place for settlement. As.

these particles come over into the horizontal
or upper portion of the trunk they are de-

105

flected above the bottom of the trunk by the

deflector-plate &; said plate restricting or
limiting the most adtive ares of movement
of the air, thus giving the heavier ﬁarticles,
which are the middlings, a chande ‘to settle
upon the plate or plates adjacent to the
riffles and the riffles an opportunity to stop
these particles from lengthwise niovement of
this member of the trunk, while the Lyghter
particles or tailings move along to and
through the fan. Periodically, the middlings
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arrested by these riffles and supported by the -

plate or plates are delivered upon the incline
m, from which.they pass to the conveyer n
and along the same to the chute ¢ and iato
the hopper ¢ to be delivered with the pulver-
ized ore onto the endless conveyer £ and into
the upright member of the trunk, to be sepa-
rated and worked over again with pulverized
ore or other materials introduced for the first
time. . = - .. . .

In the enlarged section Fig. 4, I have
showa the left hand side of the trunk wall
carried down almost to the surface of the in-
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cline m only leaving a discharge aperture for
the middlings delivered on the incline m and
& gate m' for closing this opening so that a
closed hopper is provided below the tilting-
plate I-for the middlings and into which they
may be. delivered without risk of admitting

~air to the upper member of the trunk when

the plates l'are moved to the detriment of the
operation of the apparatus. The gate or
shide m! is ope‘l‘artecf when the plates 1 are
closed. . Lo :
As a dry concentrator this device is ex-
ceedingly simple, is comparatively inexpen-
easily operated and.is
exceedingly efficient. :
1 elaini as my invention :
1. In 8 concentrator, the combination with
an air-blast trunk having two mermbers at an
angle to one another and a connecting por-
tion, of a conveyer for i
ore or other material within the upright por-
tion of the trunk, a ‘receiving and delivery
hopper at the lower end-of the trunk, an air

" inlet section above this hopper and means

for-controlling the extent thereof.
- 2. In a concentrator, the combination with

‘an air-blast trunk having two members at an -
-angle to one another and a connecting por-
tion, of a.conveyer for delivering pulverized -

ore or other material within the upright por-
tion of the trunk, a receiving and delivery
hopper-at the lower end of the trunk, an
openwork section in the trunk forming an air
inlet to the trunk for the air-blast and located
above this hopper and between the same and
the inlet of tﬁe conveyer, and a device sur-
rounding the trunk and adjustable along the
same for controlling the extent of opening of
the air inlet section. S

3. In'a concentrator, the combination with
an air-blast trunk having two members at an
angle to one another and a connecting por-
tion, of & conveyer for delivering pulverized
ore or other matertal within the upright por-
tion of the trunk, a receiving and delivery
hopper at the lower end of the tru nk, an
openwork section forming an air inlet to the
trunk for the air-blast and located above this
hopper and hetween the same and the inlet
of the conveyer and a sleeve surrounding the
upright portion of the trunk at the openwork

“section and adapted to be raised and lowered

for controlling the extent of opening of the
said openwork section, rack-bars secured at
their lower ends to the upper edge of said

© sleeve, a shaft passing through the upright
gears near the respec’

member of the trunk,
tive ends of the said shaft, outside of the up-
right member of the trunk and meshing with
sald rack-bars, and a handle for turning the
shaft and the gears to raise and lower the
sleeve to the desired extent.

4. In a concentrator, the combination with
an air-blast trunk having a vertical, a hori-

zontal and a curved connecting portion, of a-

delivering pulverized .
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conveyer for delivering pulverized or other

material within the vertical portion of the
trunk, s %:zte for regulating the otpening adja-
cent to this conveyer, a hopper for receiving
and delivering the ore to this conveyer, a re-

g
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ceiving and delivery hopper at the lower end

of the vertical portion of the trunk, means
for supplying air for the air-blast to the trunk

and for controlling the extent thereof, & se- -

ries of riflies in"the bottom of the horizontal

portion of said trunk for arresting the mid-
dlings, anendless conveyer substantially par-
ailel with the horizontal portion of the trunk,
weans for delivering the middlings onto the
same and means for actuating the endless

| convever.

5. In a concentrator, the combination with
gn air-blast trunk having a vertical, a hori-
zontal and a curved connecting portion, of a
conveyer for delivering pulverized ore or
other material within the vertical portion of
the trunk, a gate for regulating the opening
adjacent to this conveyer, ‘e hopper for re-
ceiving and delivering the ore to this con-
veyer, a receiving ang delivery hopper at the
lower end of the vertical portion og)

the trunk,
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means for supplying air to the air-blast to the -

trunk and for controlling the extent thereof,

a series of riffles in the bottom of the horizon—

tal portion of said trunk for arresting the

95

middlings, a tilting-platé in ‘juxtaposition

with said riffles, an inclined member below
' the middlings delivered

the same receiving
from said: t.ilting-pfate, & conveyer for receiv-
ing the middlings delivered from the incline
and means for actuating the conveyer. '

- 6..In a concentrator, the combination with

an air-blast trunk having a vertical, a hori-

zontal and a curved connecting portion, of a
couveyer for delivering pulverized ore or
other material within the vertical portion of

the trunk, a gate for regulating the o ning-

adjacent to this conveyer, a hopper for re-

«celving and delivering the ore to this con-

veyer, a receiving and delivery hopper at the
lower end of ‘the vertical portion of the trunk,
means forgsupplying air for the air-blast to
the trunk and for controlling the extent
thereof, a series of riffles in the bottom of the
horizontal portion of said trunk for arresting
the middlings an endless conveyer, means for
délivering the middlings onto the same,
means for actuating the endless conveyerand

a deflector-plate b located in the horizontal

member of the’ trunk in-advance of the posi-
tion of the riffles for elevating the material
entering the horizontal member of the trunk
to the degsired level above the level of the
riffles, &~ . ]

7. I a concentrator, the combination
with gn air-blast trunk having a vertical, a
horizontal and a curved connecting portion,
of & conveyer for delivering pulverized ore or
cther material within the vertical portion of
the trunk, a gate for regulating the opening
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- adjacent to this conveyer, a hopper for re-

ot

cetving and delivering ore to this conveyer, a
receiving and delivery hopper at the lower

end -of the vertical portion of the trunk,

means for supplying air for the air-blast to
the trunk ang for - controlling the extent
thereof, g series of riffles in the bottom of the
horizontal portion of said trunk for arrest-
ing the middlings, a pivoted swinging device
coming between and juxtaposed m relation

_ to the series of riffles and means for actuat-

15
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ing said plates simultaneously or separately;

*an inclined meniber coming below said piv+
“oted swipging device. snd -onto which the

mididlirigs are delivered;an endless.conveyer

beneath the fower end.of said inclined mem--

ber and means for actuating the same. .
8. In 'a’ concentrator, ‘the combination
with an: air-blast trunk having a vertical, a

horizontal and a curved connécting portion,’

of a ¢onveyer for delivering pulverized ore or
other material within the vertical portion of
the trunk, a gate for regulating the opening
adjacent to this conveyer, a hopper for re-
ceiving and- delivering the ‘ore to:this con-
veyer, a receiving and delivery hopper at the

_lower enil of the vertical portion of the trunk,

30

thereof; a series of riffles in the bottom of the
horizontal portion of said trunk for arresting

- the middlings, an -endless conveyer; means

13

for delivering ‘the middlings onto the same,
means for actuating the endless conveéyer, a
chuté extending from-the forward end of the
middlings endless conveyer:for receiving the

- middlings therefrom, said chute opening into

49
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‘thé main hopper for deliverin,

e m ive the middlings
therein and-means for simultaneously and

from 2 _comuron source of power actuating

the respective endless conveyers. .

9. In a concentrator, the combination
with an air-blast trunk having two members
at an angle to one another and a connecting

ortion, of a conveyer for delivering pulver-
1zed’ ore or.other material within the up-
right portion-of the trunk, means at the
lower end of said upright portion fof receiv-
ing the concentrates, means for regulating
the inlet of air, an exhaust fan at the oppo-
site end of the air-blast trunk and a down-
wardly moving gate or slide-valve adjacent
to said fan for regulating the available exit
openings for the middlings. -

10. In a -concentrator, the combination
with an air-blast trunk having two members
at an angle to‘one another and a connecting

ortion; of a conveyer for delivering pulver-
1zed ore or other materials within the upright
portion of the trunk, means at the lower end
of said upright portion for receiving the con-
centrates, means providing for the inlet of a

- regulatable quantity of air for the air-blast,

65

riffles and discharge plates in the upper mem-

ber-of the trunk for receiving the middlings

“meens Tor 's‘ppg}‘y’iiig‘,’r ir for the air-blast to-

" the ‘trunk’ and’ for “controlling the extent:
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and an adjustable deflector plate adapted ta
regulate the available delivery -aperture of
the upper member of the trunk and located
between -the said ¢onveyer and the said
riffles. T

11. In .o concentrator, the, combination
with an air-blast trunk having two members
at an angle to one another and-a connecting
portion, of a conveyer for delivering pulver-

1zed ore or other materials within the up-’

70

right portion of the trunk, means for receiv- -
ing the concentrates, means providirg for.. .
the inlet of a regulatable quantity of air for.. -
the alr-blast, a series of riffies in the upper -

‘member of sald trunk for arresting the. mid- -
-dlings and adjacent devices for receiving the

middlings, a normally closed hopper into
which the said middlings may be delivered,
3 gate by which the said middlings are dis-
charged from the hopper and a conveyer for
receiving the discharged middlings.

12. In a concentrator, the combination

85

with an air-blast trunk, of a conveyer for de-+ .-

livering pulverized ore or other. material
within the trunk, a receiving and -delivery

90

hopper ‘at the lower end of the trunk;,an air -

controlling the extent thereof. -~ e
13.-In a concentrator, the combination
with an air-blast trunk, of a conveyer for de-

- inlet section above this hopper and means for..

‘livering ‘pulverized- ore or. other material .
within the trunk, a receiving and delivery.

hopper at the lower end-of the trunk, an open: .-

work seciiot forming an air inlet to the trunk
for. the air-blast and located above this hop-

‘per and between the same and the inlet of

the conveyer, and 2 device surrounding the

trunk and adjustable along the same for con-

trolling the extent of operung of the air inlet
section. S

14. In & concentrator, the combination
with an air-blast trunk, of & conveyer for de-
livering pulverized ore or other material

-100

105

within the trunk, a receiving and delivery -

hopper at the lower end of the trunk, an
openwork section forming an air inlet to the
trunk for the air-blast and located above this

110

hopper and between the same and the inlet

of the conveyer and a sleeve surrounding the
upright portion of the trunk at the openwork
section and adapted to be raised and lowered
for controlling the extent of opening of the

said openwork section, rack-bars secured at

their lower ends to the upper edge of said
sleeve,. a shaft passing through the upright
member of the trunk, gears near the respec-
tive ends of the said shaft outside. of the up-
rjght member of the trunk and meshing with
said rack-bars, and a handle for turning the
shaft and the gears to raise and lower the
sleeve to the desired extent. ’

15. In a concentrator, the combination.

with an air-blast trunk, of a conveyer for de-
livering pulverized ore or cther- materials
within the trunk, means for receiving the

115
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. concentrates, means -providing for the inlet
.ofa Tegulatable quantity of air for the air-

. blast, riffles and discharge plates in the trunk

10

-within the trunk, means for receiving the

for receiving the middlingsand an adjustable
deflector.plate adapted to regulate the avail-
able delivery-aperture of the trurik and lo-

"cated between ti%_ said conveyer and the said

riffles. . - ] ' ,
16. In a_concentrator, the combination

with an air-blast trunk, of a conveyer for de- |

livering pulverized ore or other materials

" concentrates, means between the sforesaid

15,

20

25

. livering pulverized. or other material within -

. aredeiving

35

- actuating the endless conveyer.

40

means and. the said -conveyer providing for
the-inlet of a regulatable quantity of air for
the air-blast, a series of riffles in the trunk
for arresting the middlings and adjacent de-

_ vices for receiving the mddlings; a normally

closed h(()})ﬁer into which' the said middlings
elivered, a

mpgv be gate by which the said
middlings are discharged from the hopper
and 8 conveyer for receiving the discharged.

middlings. .

17. In a _con(.ientrat;orf, the combination
with an air blast trunk, of a-conveyer for de-

the trunk, a gate in the trunk immediately

‘below the delivery end of the conveyer for
.- regulating the entrance of air below that of
30

the pulverized material, s hopper for receiv-
ing and:delivering the ore to this conveyer,

. ‘and delivery hopper at the lower
end of the air blast trunk, means for supply-.
ing air for the air blast to the trunk andp for
controlling the extent thereof and means for.

.18. In a concentrator, the ‘combi_‘n‘ation'

' with an air blast trunk, of a conveyer for de-
-~ livering pulverizéd ore or other materials

within the trunk, -means for receiving the
concentrates, means providing for the inlet
of ‘a regulatable uantity of air for the air

blast, a series of riffles in the trunk for arrest?

~ing the middlings and adjacent devices for

45

receiving the middlings, a normally ¢losed

golp'pe.r into which the said middlings may be,
eli

vered, a gate by which the said middlings

" are discharged from the hopper and means’

- 50

for receiving the middlings
from thehopper. =~ .

19. In a concentrstor, the combination
with devices for separating pulverized ore or

as discharged.

| gate by which: the sald middlings

<220
‘with devices for separating pulverized ore or

i)
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other materials into concentrates and mid- .

ings, of a series of riffles for arTesting the
middlings and adjacent devices for receiving
the middlings, a normally closed hopper into
which the said middlings may be d eﬁvereg! a
are dis-

55

charged from the hopper and means for re-.

ceiving the middlings as discharged from the”

.hopper. .

 20. In a concentrator, the:cbmbii;atiom
with.devices for separating pulverized ore or

other materials into concentrates and mid- -

dlings, of a series of riffles for arresting the
middlings, a normally closed hopper adjacent
to the riffles, tilting devices receiving the
middlings-and ‘adapted to deliver the same

into the normally closed hOpﬁer, whereby the -

risk of admitting air while the middlings are
being delivered into.the hopper is obviated.
21. In a concentrator, the combination

with devices for separating pulverized ore or

other materials into concentrates and mid-

dlings, of a series of riffles for arfesting the-
middlings, & trunk and-a normally closed

hopper formed as a downward rolongation

of the trunk surrounding .the ri%les, and tilt-

ing devices' receiving the middlings and

adapted to deliver the same into ‘the nor-

ma]fy closed hopper, whereby the risk of ad--
mitting air while the middlings are being de-

livered into the hopper is obviated.- .

In a concentrator, the combination

other materials into concentrates and mid-
dlings, of a series of riffles for arresting the
mid%l' ; & trunk and » normally closed
hoppe:.'nﬁ?rmed s a downward prolongation

-of the truwk and the hopper provided with an

inclined bottom plate an- ‘gate, tilting de-
vices receiving the middlings and adapted to
deliver the same into the normally closed
hopper, whereby the risk of admiiting air
Whil% the middlings are being delivered into
the hopper is obviated, and a means for re-
ceiving the middlings as discharged from the
hogper through the gate. ) ’

- Signed by me this 13th day of May 1907.

BURROUGHS C. GILLETTE.

Witnesses:
Geo. T. PINCKNEY,
E. ZACHARIASEN.
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