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~ Unrrep STATES

 WILLIAM STRONACH LOCKHART, OF LONDON,

PaTENT OFFICE.

ENGLAND, ASSIGNOR TO

THE AUTOMATIC GEM AND GOLD SEPARATOR SYN DICATE LIMITED,

OF SAME PLACF

ART OF WASHING ANDI SEPARATING MINERALS.

S?ECIFIGATION iormmg part of Letters Patent N‘o 509,818, d&ted November 28, 1898.

Applwatmn ﬁled February 1, 1893. Serial No, 460 585, (No speclmans )

- To all whom, it may concern:

' LOCKHART, IPHIdIDG‘&tLOHdOH Enﬂ*la,nd have

Be it known that I, WILLIAM STRONAGH

invented Lin pmvements in the Art of Wash-
ing and Separating Minerals, of which the fol-
lowing is a specification.

My invention relates to a complete and con-

~tinuous process, and to the combined appa-

10

15

‘ratus used therein, for the washing and sepa- |
ration of gems, from the clay and earthy ma-

terials containing them and their further sort-

‘ing and sepamtiﬂn from the insoluble miner-

als or other substances with which they may

be mixed, and consists in a continuous pro-

cess whereby the clay and earthy matters are
removed from the gems and mineral matters

- contained therein by attrition, without e¢rush-

20

s

30

35
~and attrition by large Stones or added mate-

- ing the gems and other materials—a, deliveiy |
| by chutes of screened materials into jigging

40

ing or pulverization (which would be destruc-
tive to the gems) and to the after separation

‘of theremaining gems and minerals, the whole
various processes being combined by the au-

tomatic delivery of the selected materials af-
ter each step of the process, so that the ap-
paratus may be inclosed under lock and key
if desired to prevent the handling of the ma-
terial, while under treatment, and the steahnb
of gems therefrom.

Each of the &teps of the processas described
are necessary in their described place and ac-

tion, to eil
delivery of gems into a locked receptacle,

free from theu attendant clay, earth, and-

large and small sand, gravel, or other min-

| erals

The various steps of my process may be
defined as follows: first, the washing in water

rial of the clay and earthy matters contain-

boxes; Second ngmw the mixed gems and

other sma,ll mmerals in water to furthel TO-~

move, by attrition, clay and earth with the
larger particles or added material—a collec-

. twn of jigged materials by creeper screw, and
dehvery by bucket elevator and chute to jig- |

ging screen; third, jigging the mixed gems
and other small minerals and sand on a fine

ect a perfect and final automatie |

cess by knife whereby the bulk of the lw'hter
materials are separated from those of wreater
density, thus reducing the amount to be
subsequently tl'eatedma, delivery by gravity
chute of heavier particles into sizing screen;
fifth, a sizing treatment for the 11ea,vy par-
ticles of gems and other minerals to obtain

division into bodies of fairly uniform size;

sixth, a hydraulie separation for each divis-
ion of approximately uniformly sized gems
or other heavy minerals from lighter ones

by their specific density under the action of

an ascending current of water, or, equiva-
lently step five may follow instead of preced-
ing step six; seventh, a jigging process of the

--hﬂ*hter or Wabte mmerals from hydraulic sep-

amter by which the denser particles are set-
tled down and aceumulated, while the lighter

particles are carried away; eighth, the re-

moval of waste material fmm the settlmn*

“tank in the course of above steps of process

by means of siphonage with a suitable sup-
ply of liquid. |

My above process may be carried outas fol-
lows, and in order that my invention may be
the better understood, I now proceed to de-
seribe the same in mlatmn to the drawings
hereunto annexed, reference bemﬂ* had to the
letters and figures marked thereon.

Figure 1 is a side elevation of atfrition cyl-
mder, jigging boxes, and automatic elevator,

| to pass away; fourth, a concentrating pro- 5o

85
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75
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and part of jigging trouﬂ*h Fig. 2 is a plan- '

of thesame. FKig.1*1sa emltmued side ele-
vation of part jigging trough and knife, and
a jigeing and rotating “classifier ”” or sorting
machine. Kig.24 isa plan of the same. Fig.
12 is a continued side elevation of upward
current ‘separators and waste jigging boxes.
Fig. 2% is a plan of the same. I'ig. 3is a sec-
tional elevation of end of jigging trough,
knife and exit chutes. Fig.4is a transvelse
section through the same. Fig. 5 is a sec-

tional elevatwn of the waste ;|1ggmﬂ'boxeb

The clay or other earthy material passes

| by a trough A into a machiue provided with

a revolvmw screen B with interstices of any

QO

95

pred etermmed size sothat the nodulesofclay,

- Screen to allow sand and all small particles | stones, or pleees of any ma,telml of a consid-




- erable size are retained 1n 1t or if desired:

lumps of hard metal or other material may be

:::added and' by its continued: revolution, the

Jlumps of clay or other soft material are ﬂ'rad-; -

ually reduced by washing, or by the attntmn

with the hard stones Emd other pieces, re-
tained from the material treated, or added if-

- desired, or by both washingand d,ttmmon and

8o soon as they have become smaller than the
openings in the screen they naturally pass
~ through. This part of the process 18 prefer-

- ably: carried on, in or under  wafter.
larger stones and other pieces which cannot.
- so pass through this sereen are discharged by
- the removal ‘of several of the lonmtudmal
bars forming the periphery of the sereen,

20

The

~ when reqmred and should be picked over for:

- any lumps of gem or ‘other suitable material
~ which may be among them. The particles
whetherof claj,stone, or other material,which |}

| -pass through the -screen, are: conducted by

- tions of the sereen, into one or more but pref-

~erably several jig boxes U, where they are
- Jigged in water or other hqmd either by the
- motion of thejig boxes themselves, or by pul-

| Satlons Of the llqmd in - whlch they are im-

25

. chutes from the outside Of the various sec-

a4 '

At the lower pa,rt Of the Jlﬂ‘ boxes holes olr'

-openlngs are provided of a somewhat smaller
~ size than those in the screen already de-

| serlbed s0 that some of the stones or other

40

| ;hard pieces, either from the material treated,
or added thereto if required, are retained in
the boxes, where they serve by the rubbing
action to further reduce any clay or other

soft material that may find its way among
them. Thus the small particles which can
find their way between the interstices of the

larger partmles gravitate downward, and

when small enough pass out through the open-
ings in the boxes, and to the next part of the

process.

The jig boxes are provided with saitable
means for discharging their contents,so that

the pieces they hme for a time detained may’
be either picked over for valuable particles

or pass on to another stage of the process.
The material that ﬁnds its way through or
past the jig boxes is conveyed or ﬂ'u1ded by a

~sereen feed D or in anysuitable manner toan

55

elevator K, raised out of the water in which |

they have been so far washed, and passed on |

to the next machine by a troucv'h F.
The supply of water or other liquid of the
process so far, is 80 arranged that its inlet A’

‘is'near the point at Whlch the washed mate-

60

rial is extracted, and the outlet or discharge
A? of the water or other liquid, is at a pomt
where it is most likely to be most highly
cha,rged with clay or other matter in suspen-

- sion, the object being that the mater ial to be
- washed may meet with cleaner water or other

liquid as it advances, and that the matterin i

suspension in the water may be car rled away

- as quickly as possible.

The washed material may, if desired, be

509,818

l passed_ through the pmeess so far describeda
second time, or as many times-as may be con-

70
chine provided with a 31ggmﬂ' trough G into =
' which itisintroduced. ‘This troun'h G which .

.sidered desirable, and then passed to a ma-

is immersed in water, is plefembly hung or

pivoted at the end H (by asliding ad] astable

bearing), at which the material is mtroduced

75

and is inclined downward toward the other o
end. It is provided with a bottom of screen- -

as representing worthless gems or minerals,
and at which the sand, small gems, or other

ing material of any description, the openings
sbemg the size which may be determmed on
3¢

material may go to waste, 8o fa,r as the pres-
ent process 1s concerned, though of course:
such material may, 1if desu ed, be passed

| through a subsequent sereening or. Separat-- o
The  trough G already men- -
:tloned is made wide by preference at the

| upper end and narrower at the lower end,
| and it is jigged by any suitable means, viz:

Ing process.

}

| by an eccentric J’ Fig. 4, and roeking lever

Qc

|' J, 80 that the small materla',ls which can pass .

through the openings in the bottom are

.scleened out of it, and the material retained

in it'is crowded into a deeper bed as it grad-

‘ually descends the incline of the:trough; and

{ at the same time the particles on it become
by the jigeing and pulsating action so ar- -
ranged, that the denser ones take their place =
| at the bottom of the advancing bed and the
lighter ones toward the top. CAt a, certain

95

I10Q

pomt in the trough a horizontal division of
‘the nature of a kmfe K, isintroduced, which
‘may be adjustable or not as desired and

which is intended to be set at such a level
that all or the majority of the heavier parti-
cles may pass under it, and are thus sepa-

105

rated from the lighter materials wiiich pass

over it. The shape of the trough is gradu-
ated in width so thatthebed of material may
be rendered deeper or less deep as may be
desired, and the speed of the jJigging or pul-
sating motion may be adjusted as desired.
This motion may according to convenience
be imparted to the trough or to the water or
other liquid in which it is immersed. .

The sand and other material which pass
| through the troughisextracted from the tank
or box in which the trough is immersed by
means of an elevatoror other suitable means,
‘but preferably by means of one or more si-

!

| phon pipes I Fig. 4 so arranged as to carry

| off the dirty water and sand or other mate-
rial. The light material, which has passed
| over the dW1d1ng knife K described, may be
extracted by an elevator or othel - similar
| means or by a siphon p1pe or by a gravity
“discharge through chute I.” and carried on or
not as may be expedlent to a final sifting pro-
cess. The heavier portion of the material

presumably containing the gems.or other par-
ticles of high density is passed on under the
knife K by the chute M to any suitable siz-
| ing apparatus (but preferably to the follow-
ing) to be divided for size into any predeter-

I1Q
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- mined number of grades, say for example,

ten grades or sizes of particles, 1r1eSpectlve

 of thelr density.

A suitable sizing machine has a screen k
either eyhndrlcal or polygonal perforated
with holes of various sizes in the various see-

~ tions which are divided from one another by

- diaphragms / in an outer case m.

[O

L5

These dia-
phragms are pierced with a central hole to
admit the sereen and are sufficiently large to
admit a reciprocating movementof thescreen.
Flanges are provided on the said screen k
embracing the said diaphragms and cover-
ing the space between the cylinder and the
fixed diaphragms. Within the said screen
is a helix p, 8o that the material to be screened
shall befed by the said helix from end tc end

80 as to pass over the entire periphery of the

20

screen asitrevolves belowthe material. The
sald screen isimmersed in water and mounted
on an axis ¢ which1s supported by connecting
rods r from one end of rocking levers s piv-

- oted onbearings on fixed standards or frames

t the other end of the said rocking levers be-
ing connected to eccentrics v on a prime ro-
tatlnﬂ' shaftv. Therotation of thesaid sereen
18 effeeted by rope, chains or bands from a

~ pulley w on the said driving shaft v, the gut

30

35

40

screen k.

ruaary 1, 189s.

or band passing over ﬁxed pulleys @, and

thence to a pulley ¥ on the shaft supported

by the rocking ends of the levers s’, and
thence by pulleys z from the said shaft to the
This sizing or sorting machine is
the subject matter of a separate patent ap-
plication under Serial No. 460,587, filed Ifeb-
In this and the preceding ma-
chine the water or other supply of lignid is so
arranged as to meet the outcoming material
and-pass out mainly with the outgoing-or re-
jected material. From thesizing process the

particles passtoan hydraulic separator either

by the flow of water or by collection by an

elevator from receptacles into the hopper of |

“an hydraulic separator, where the denser par-

45

ticles are separated from the lighter ones as
may be desired. I may employ a stream of
liquid supplied at a suitable head from any
convenient source into the tank M, and the

- downward flowing stream carrying the said

50

55

mixed minerals or other materials is intro-
duced by pipes a into a series of vertical or
approximately vertical columns orstand pipes
b of any suitable section, so that the sus-
pended material in its various assorted sizes,
is subjected tothe upward flow of the ascend-
ing current, from the pipes aand up the pipes
b, “the liquid with the lighter mineral sub-

 gtances passing over the summit ¢ of the said

Do

vertically flowing stream or stand pipe, and |

the heavier minerals, such as metals or pre-
clous stones, failing to travel the full height

~of the said vertical stream, fall down into a

AN
¥ 21

suitable locked receptacle or receptacles d for
their collection. The ascending column or

~stand pipe may be convemently made of

glass, or other material so arranged with sight

- ‘holes or windows, for observation of the De-

|

havior of the materials within it. The ve-
locity of the upward current may be simply
regulated by turning over a stand pipeb as a
siphon, and adjusting the end e of the said
outer siphon pipe at any height. The collect-
ing receptacle or pockets are arranged so that
by means of a suitable valve or cock f above
the receptacle,and a valve or controllable ori-
fice or door g,-the collected minerals may be
withdrawn from time totime without interfer-
ing with the continuous action of the appa-
ratus.
of a separate patent applied for by me under
Serial No. 429,642 and dated April 18, 1892,
which has been issued under No. 489,538 and

dated 10th day of January, 1893; or the siz-

ing process may be introduced after instead
of before the passage through the separator
or separators. From the separation process,

in whatever order it is carried out, the waste

material passes on to a final sifting process,
carried out by one or more jigs N into which
the material is introduced.

The jigs may, for the purposes of descrip-
tion, take the form of a cylinder or box N
with an internal cylinder N’ having a per-
forated bottom Q (Fig. 5) through which
water or other liguid, in which 1t 1s immersed
may find its way; and the jigging or pulsat-
ing action may be either imparted to the
cylinder N’ by suitable pivoted levers, or to
the water or other lignid. The action of the
jig is that the paticles of great density such
as gems, Or more valuable minerals, find
their way to the bottom of the c¢ylinder or
box N’, while the lighter particles such as
quartz and the like fall over the upper edge
and pass away by means of siphons, eleva-
tors, or. by gravity, through the discharge
hopper Q’, to trucks P or chutes as may be
arranged. Inthis way the bulk of the lighter
retained to be pickedoveror be passed through
the process again, or on to a Subsequent pro-
Cess.

Having now deseubed my invention, what

I claim, and desire to secure by Letters Pat-

ent, 18— |

A process for the washing and separating
of gems from the clay and other materials
containing them, consisting of a contiuous
auntomatic treatment, without handling, or
pulverization comprising the foilowing steps:
first, the washing and attrition of the clay

and earthy matters and a delivery by gravity
to jigging boxes; SF“COl‘ld the jigging of the

washed gems and other minerals together, to
further remove clay and earth, and a delivery
of sieved minerals by elevator to jigging and
concentrating trough; third, the jJigging of
sieved gems, minerals, and sand, to remove
sand and smallest particles therefrom; fourth,

a concentrating process by knife separating

the bulk of lighter materials from those of
greater den51ty, and a delivery by gravity of

selected denser materials to sizing screen;

fifth, a sizing treatment in revolvmg and

70

75

This hydraulic separatoris the subjeet
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reciproeating screen, to obtain division into

particles of fairly umform size, and a de-

livery of classified particles by water to a
hydraulic separator; sixth, a hydrauhe up-

ward water current seperetmn of particles

(clesmﬁﬂd as to uniformity of size) accord-
ing to their specific density, and delivery of
gems to a locked 1eceptacle, seventh, a final
accumnulative jigging of lighter waste parti-
cles, from upward current sepa,retor for au-
tomatically settling and accumulating the

denser particles; elghth the removel of weste _

wllf

]

500,818

materials from thelr setthnﬂ‘ tanks in the
course of above steps of .process by mphon-—

‘age with a suitable supply of liquid, substan- 15

tlally as herein described.
In testimony whereof I have signed my

name to this spemﬁcetmn in the presence of
two subscmbmn' witnesses.

WILLIMI STRONACH LOCKHART.

W1tnesses |
RICHARD A. HOFF‘\IA’Q‘N
CHARLES H. CARTEE.
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