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UNITeED StaTES PATENT OFFICE.

WILLIAM HOOPER, OF TICONDEROGA, NEW YORK.

IMPROVED ORE-SEPARATOR.

Specification forming part of Letters Patent No. 101,032, dated March 2, 1870,

To all whom it ma Y CONCEYN:

Be it known that I, WiLLiAM HOOPER, of
the town of TIGOHdPI‘Oﬂ‘ﬂ in the county of Lb
sex and State of New YOIL have invented cer-
tain new and usetullmprovement&, 1n machines,
means, or apparatus for concentrating or sepa-
rating-ores, metals, sands, earths, grains, and
other substances when in 2 pulverized or gran-
ular condition, and when containing grains,
granules, or particles of different specific gravi

ties, to which machines 1 will, for convenience,

ogive the general deSlgnatlon of ¢ ore-separa-
tors;”and I dohereby declare thatthetollowing
18 full clear, and exact description of such im-
'provements which will enable those skilled
in the art to make and use the same, reference
being had to the accompanying drawings,
which form part of this specification.

My description will be confined to the treat-

ment of ores, except where other substances
are pﬂrtu,ul.;ul; specified, and to the employ-
ment of air, except when another fluid is men-
tioned. | |
‘This invention relates, 1n partq to the con-
struction aud arrangement of that class of ma-
chines in which intermittent pufts, blasts, jets,
or currents of air, water, or other fluid are pro-

jected or forced through a perforated plate,.

sieve, or porous bottom or bed containing ore
or other substance to Le separated, so as to
loosen and agitate the mass in amanner which
has been found to be peculiarly favorable for
- separating lighter from heavier grains, gran-
- ules, or particles, the lighter being driven up-
ward, while the heawer pflrtx(,]es sink and ar-

mlge ‘themselves below in strata, according

to their specific gravities. There have been a
variety of machines heretofore invented. for
this purpose; but there have been difficulties
experienced in their practical operation which
have rendered them unsuccessful, except to a
very limited extent. 'The most important of
these difficulties were found in the bellows, in
the mechanism for driving the bellows, in the
ore-bed, and in the discharge for the sep'lrated
ore.
above stated.

‘My improvements consist in providing the |

means forovercomingthese difficulties by, first,

a bellows construeted with a flexible dla--

phragm, capable of receiving a rapid vibra-

tory motion constantly applied for a long time |

I estimate their 1mp0rtam,e in the order

I

-without rendering it lable to wear or injuly,

in combination w1th a perforated plate, sieve,
or porous bottom used as an ore- bed ; second,

an air-tight bellows chamber between the ore-
bed and diaphragm, with all joints so closed
that no air can escape during the vibration of
the diaphragm, except through the ore-bed;

third, driving mechanisin constructed w1th
ad] astable forked levers,and provided with ad-

justable shoes, which bear from opposite sides
on eccentrics on the main shaft, in ¢ombina-
tion with tension or countelbalance SPrings
and connected with the flexible diaphragm
by means of adjustable rods, all combined and
arranged in such manner that the shoes are
held in close contact with the eccentries, and
so that a rapid vibratory motion can be 1m-
parted to the flexible dtaphr&wm without caus-
ing any blows orshocks, and sothat thestrokes
may be lengthened or shortened at pleasure;
fourth, one or more partitions on the top ot the

ore- bed to prevent the mass of ore in the ore-

bed from becoming uneven or broken—a dis-
advantage which cannot be avolded if the
ore-bed exceeds a certain width, the parti-

tions being intended to divide the volume of

ore and keep it in a narrow channel as 1t trav-
erses the ore-bed between the sapply and dis-
charge; fifth, an aperture in the bottom of the
ore- bed SO constructed that the councentrated
or pure ore will be discharged down through
the bellows, in combination with double-chan-
neled side dhcharwe.%, through which will be
delivered from the upper chaunels pure tail-

ings, and from the lower channels middlings,

or a mixture of pure ore and tailings, thus pro-

ducing three qualities in the work of separa-

‘tion—viz., clean separated ore through the

bottom, tailings or worthless gangue throuo‘h
theuppersidechannels, and middlings through
the lower side channels, 1t being necessary
with certain classes of ores to produce this
mixtare and pass it throungh the machine
again to be more perfectly separated; sixth,

a roof- shaped partition in the dlscharge-lns-'
sage for separated ore, so arranged as to pre-
vent the lower and heavier stmtum of ore from
being broken and mixed with the upper stra-
tum of middlings or tailings during its dis-
charge, and to insure an even and uniform dis-
charge. |

| Fl“‘ul‘ 1 represents a longitudinal \ertlml
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section of one of my machines when construet- 1 able flexible material, and provided with atr-

ed with bottom and side discharges to produce

three qualitiesin the processof concentration—
viZ., pure ore, tailings, and middlings. Ifig.
2 18 a transverse section of the same. Fig. 3
- 1s a plan or top view of one of my machines,

when constructed as a double machine with

end discharges only, to produce two qualities
in the process of concentration—viz., pure ore
and tailings. Ifig. 4 is a longitudinal vertical
section of the same. Fig.5is a transverse ver-
tical section of the same. Iig, 6 is an end
view of the same. Xig,7is a plan or top view
of the flexible diaphragm as used in both the
single and double machines, represented in

Figs.1to 6. Figs. 8 8 are the same when the

~ valves are placed elsewhere, and when the con-
centrated ore i1s discharged into the bellows,
either through the perforations or meshes, or
through an aperture or apertures in the ore-

bed. I'ig.9 is a transverse section of the same:

when the concentrated ore is discharged
through a pipe passing from an opening in the
ore-bed down through the bellows and dia-
phragm. Ifig. 10 is a plan or top view of an
ore-bed like that last mentioned. -

Similar letters indicate corresponding parts.
In the drawings, the letter A designates a
frame made of metal or any other suitable ma--

terial, and so constructed that it is capable of
~supporting thedriving mechanism, the bellows,
~ore-bed, and other working parts.,
-The ore or other substance to be treated
- by my machine, if not already in a pulverized
or granular condition, is first reduaced to the re-
quired fineness by sunitable crushers or stamp-

ers, and it is'then fed -into the hoppers B, from

~ which 1t is allowed to run out and to spread
over the ore-bed C. Thisore-bed is constructed

- of aperforated plate of sheet metal, or of wire-

gauze, or of cloth, buckskin, or other porons
material, and it is supported by a grate, D, to
‘the top of which is secared a box, Ii, which
also embraces the hoppers B, such-hoppers be-
ing separated from the remainder of the box

- by suitable- partitions and adjustable gates.

- The ore-bed C is clamped between the upper
surface of the grate D and the bottem surface
~of the box L, and a packing-piece, a, of india-
rabberorother suitable material,is interposed,
80 as to produce an air-tight joint and prevent
the escape of air. | -

In Figs. 1 and 2 have represented the hop-
pers.B at the opporsite ends of the box E, and

1In this case the ore-bed slopes down toward.

the middle, where it is provided with an open-
ing, b, which I term the ¢ bottom discharge or
delivery,” while the box I is provided in its
sides with openings ¢, which form the side dis-
charges or deliveries. - The ore, on being let
out from the hoppers B, spreads on the ore-
bed, and it is then agitated by carrents or jets
of air produced hy the bellows situated below
the grate D. The bellows which I use in pref-
erence to any other are constructed of a dia-
phragm, I', made of india-rubber or other suit-

!

frames between which it is clamped.

valves d, as shown in Fig. 1 of the drawings.

This diaphragm is clamped between the sup-

porting-frame of the grate D and the main
supporting-frame A, and it is connected to a
bellows frame, G, to which a reciprocating mo-
tion i1s imparted by the driving mechanism
that will be presently deseribed. The joint be-
tween the supporting-frame of the grate D and
the diaphragm is rendered air-tight by a pack-
ing-piece, ¢, of india-rubber or other suitable
material, and this packing-piece also sérves to
protect the diaphragm from abrasion, wear, or
injury by being brought in contact with the
| When
the ore-bed is constructed with such bottom
delivery the diaphragm I? is perforated in its
middle with an aperture corresponding to such
bottom delivery, and a tight joint is produced
round this aperture by a cross-bar, f, secured to
the supporting-frame of the grate D, and press-

‘Ing the diaphragm down upon another cross-

b.ur, g, secured to or forming a portion of the
mainsupporting-frame A, both cross-barsbeing:
perforated-with apertures corresponding to the
bottom delivery, ¢, of the ore-bed, such perfo-
rations being somewhat larger than the open-

ing in the ore-bed to allow the free passage of

anything that once enters the opening, and
thus clogging is prevented. By these means
the diaphragm I isdivided in two parts, each |
of which is provided with a separate air-valve
or set of valves. Another object of this parti-
tion 1s to prevent one end of the machine from
robbing air from the other. If the diapbragm
was not partitioned, as shown in Fig. 4, that
section or part of the ore-Led which might
have on it the thinnest or lightest mass of ore
would afford the readiest escape forthe air, and
1t would agitate that section too much, while
the other section would be agitated too little.
The partition obviates this difficulty and gives
a uniform distribution of the air in both sec-

~tions and in all parts of the ore-bed. The dia-

phragm thus constructed prevents any fine
particles of ore which might pass through the
ore-bed from dropping down upon and from

i injuring the working mechanism, and also af-

fords a means of readily saving and securing -
such fine ore, owing to the facility of remov-

ing the entire topand exposing the diaphragm.
| This 1s animportant feature, particularly when

the machine is employed in separating ores

‘containing precious metals; but I prefer to

keep the driving mechanism in a dust-proof
casing, as 1t serves the purpose of keeping out
all dust and grit. | |
~ The cuarrents of air produced by the action

of the diaphragm I pass up through the per-
forated ore-bed and through the ore spread
thereon, and by tbese means the light parts of
the ore are made to arrange themselves on the
top, while the heavy parts sink down to the

| bottom of the mass of ore spread on the ore-

bed, so that by the time the ore reaches the
middle of the ore-bad the heavy parts will dis- -
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charge through the center delivery, b, while
the light parts discharge throuﬂ*h the sule de-
hiveries, c.

The wmk of sepamtlon of the heavy from
the lighter particles 1s efiected very quickly,
almost immediately. A veryfew vibrations of
the diaphragm is all that is required, so that
the length of the ore-bed may be quite short
and yet do the work efficiently. I prefer to
make the ore-bed the proportional length shown
on the drawings, so that I can bhave a compact
machine with the driving mechanism conven-
lently located anderneath. This was one ob-
jeéct 1 had in view in adopting the plan of a
double machine with the end deliveries.

- The side deliveries are best seen in Fig. 2 of
the drawings.
elevation above the ore-bed, and from each of
them extend two chaunels, & 4, one above the
other, the lower channe! to carry off the mid-

dlmgs and the upper one to carry off the tail-

ings, as already described. The tailings will
be worthless. The middlings are to be treated
over again. In _sepamting the coarser ores
two deliveries, as shown in Fig. 1, will in most
cases be sufficient; but for finer ores, and with
ores difficult to treat, threedeliveries, asshown
in Fig. 2, will be oftell found desmab]e The
mlddlmgs can be taken by elevators back into
the hoppers, the pure ore, delivered at the bot-

tom, can he saved as finished, and the tailings
will be thrown away.

The discharge of ore through the several de-
Ihverleb or channels is rpgulatad by a check-
~ing-gate, j, under the mouth of the bottom de-
livery,and by similar checking-gates, j*, under
the discharge-openings of the lower chaunels,
h, of the side deliveries. These checking gates
are adjustable, and their position may be regi-
lated by means of a thumb-screw, or of an arm,

!, which extends from a rock- shaft m, to which

| the required wotion can belmparted bya lever,
0, and screw-rod #n. (DBest seen in Fig. 2.) By
closing the bottom delivery partially or wholly,
either bv devices lust mentioned or otherwise,
the dlscharoe of the heavy ore is checked, and
it 1S_dammed up, and the dlbchmrge of the mid-
dlingsand tailingsis proportionately increased.
To prevent the mass of ore which 1s disposed
in strata on the ore-bed according to the den-
sity or specific gravity of the particles from
getting broken and mixed, after being so dis-
posed in strata, I have applied one or more par-
titions, p, whereby the width of the volume of
Ore 18 Ieduced, and its liability to become un-
even and broken 1s materially diminished. 1f
the mass of evenly-distributed ore becomes
shifted and out of level, the air escapes through
" the thinnest parts of the mass, and the deswed

effect of the ore-separator is lost, or at. least

materially reduced. The number and distance
~apart of these partitions will depend on the
pecullarlheq of the ore.
The mechanism for imparting the 1equued
 motion to the diaphragm Fconsmts of two ec-
- centries or cams, ¢, mounted on the driving-
Shaft r, and working against 5110688 which are

They are situated at a certain

- |

—

and wood is preferable to metal.

~cannot,

downward motion.
‘given, the air forced through the ore-bed meets
‘with resistance, and if the downward motion
‘had nothing to ntard it, there wounld be an ir-
regularity and uubteadmess which would be ob-
Je(,tlomble

secured in the bifurcated ends of levers ¢ and
bear on the eccentriesfrom opposite sides. For
these shoes I use blocks of wood of hard and
tough fiber—such as locust—inserted endwise.
Here 1s thie point of greatest friction and wear,
Metal must
be carefully fitted and kept fitted to the eccen-

trics, while wooden blocks will wear and keep

worn to a fit. Wooden shoes can be guickly
and cheaply replaced, while those made of metal
Besides, wood will take up the tremor
and make the machine run smoothly and with
very little noise, while two metal surfaces in

contact and subjected to such rapid motion and

‘severe friction will produce much jarring and

a great clatter. A wooden shoe will, in my
opinion, last longer than if made of iron or
steel. Iattach much importance tothis feature
of my driving mechanism. My machine with-
out these wooden shoes would oceasion me con-

siderable trouble and annoyance.

The levers 7 have their fulera in standards
at, rising from the bed of the machine, and their
outer ends connect by rods v with the bellows-
frame . As the shaft » revolves an osecillat-

‘Ing motion is imparted to the levers ¢ and a
rising-and-falling motion to the bellows-frame

(. The diaphragm F is therefore alternately
drawn down so as to admit air through the
valves wherever placed, and then it is pushed
in, whereby the valves are closed, and the air
previously drawn in 1s forced up through the
ore-bed. The motion of the shaft» and of the
diaphragm I must neceesarily be very rapid,

50 as to produce the required effect, and the

eccentrics ¢ are liable to produce blows on the
shoes s. To prevent such blows 1 have ap-
plied to the lever ¢ tension-springs 2, which
serve as counter-balances to keep the shoes 8
alwaysin close contact with the surfacesof their

‘eccentries, and whieh also give the machine

something to do when the bellows is on its
As the upward stroke is

This is completely remedied by
the eounterbalance-springs. By these means
all dead motion is avoided, and a very rapid
motion can be imparted to the diaphragm I

“withount difficulty, and at the same time the

working parts, particularly the wooden shoes
already descri bed are so constructed that the
dust or grit prod uced by the operation of sepa-
rating ore is not liable to produce any mate-
rial injury to the same.

Dry-ore separators are required to do very
heavy work. Their constaut use in the rough

operations of mining renders 1t necessary that

there should be great steadiuess of motfion,

otherwise the wear and tear would be so great
‘that frequent repairs would become necessary,
and the machine might soon become perma-

nently disabled. The fly-wheel v aids greatly
to produce this steadiness of motion.
- Figs. 3, 4, 5, and 6, which represent the

¥
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double chhme, show the hoppers B in themid- | mass on the ore-bed, the machine will wholly

~dle of the ore bed C and the deliveries ¢* at
theends. These end deliveries,c*,are bestseen
in Figs. 1 and 2, each-end (le_liver.y being pro-
vided with two channels, 2* ¢*, one above the
other. ‘The middlings and tailings, as already
stated, discharge through the upper chiannels,
¥, aml the hemb ore through the lower chan-
“nels, *. In the last-named channels or pas
- sages I have arranged roof-shaped partitions
x. (Bestseenin Kig.5.) Thesepartitions,as al-
ready stated, prevent the stratum of separated
ore, while the same discharges, from getting
broken and mixed with tailings and render the
discharge uniform, so that the stratum of sep-
arated ore on the ore-bed in close proximity to
the discharge will not lose its umfurm (lepth
and evenness.

A detached p]an or top view of the flexible
diaphragw is giveun in Fig. 7 of the drawings.
- If the ore 1is dmcharged or allowed to sink

‘through the perforations or meshes of the ore-

“bed down into the bellows and to lodge on top

~of the diaphragm, I introduce a tube, b*, which
is fastened in tlle middle of such dlaphraﬂ'm
by a flange, which may be circular, as shown
in EFig. 8’ or there'may be a bottomn delivery

with a [)1pe or tunbe passing from an opening
in the ore-bed down through the bellows and

diaphragm, as shown in Iigs. 9 and 10, in

which case no ore would enter the bellows nor
touch the diaphragm, unless, perhaps, fine par-
tloles, as hr&rembefow intimated. - -

I will now proceed, at the risk of some rep
etition, to allude more particularly to that fea-

"-ture whmh I conceive to be most importantin

my invention—rviz., the bellows or blowmg de-
vice.

indispensable that the air used should be per-
fectly under control, and that the machine
should be so LOI]th‘UGLBd as to allow the oper-
ator to introduce currents, puffs, blasts, or jets
of air through the material to be separated
with more or less force, and with longer or
shorter strokes, and with faster or slower mo-

tions, at p]edsure
sary. If, forinstance,the materialto betreated

~ is magnetic iron ore containing quartz, it is to
‘be prepared by roasting and coarsely-granu--

lating, as ordinarily done by stamps or crush-
ers when the old-fashioned water-separator is
used. The mass of such ore on the ore-bed
‘may be several inches—say five or six—in
depth, and the strokes may be three hundred
~ per minute, and, say, two inchesin length. If]
on the other hand the material is quartz con-

~ taining free gold in very fine particles,it should

~ be pulverized quite fine, and then the mass

should be spread out much thinner—say one
inch, or perhaps half an inch, in depth—and
the strokes should be more rapid in number—

say four hundred to six hundred per minute— |
{ CIr eumference

'-'and much shorter'——-say one inch,and p”erhap's

half an inch, in length. If the air-chamber is

not perfectly air-tight, so that the air cannot
by any possibility escape except through the

To remler a dr) -0re bepamtor valnable it is

These variations are neces-

fail to separate some Kinds of ores capable of

being separated, will do its work imperfectly
on any kind of ore, and the operator will not
be able to employ short strokes at all.

The bellows is liable to collapse or wear out

mpxdly if constructed with leaves like those
used in an organ. If constructed with a dia-
phragm to work llke a piston,the rapid motion
and friction will soon rub off so much of the
wearing-surface that repeated and frequent
repairs and new packing for a close joint will

“become necessary,and even then the air-cham-

ber will not be air-tight. If the blowing con-
trivance 1s hung to swing on a rock-shaft, the
diaphragm willstillallow wind to escapearound

1ts circumterenee, and the side farthest from
the rock-shaft will describe too great an are,
and travel so much farther than the side at- -
tached to the shaft that the diaphragm will

come up with a flirt and produce a shock with

every motion, which shocks are calculated to '
get the mecham.sm out of order.
To avoid these evils and secure a perfectly

air-tight chamber I have devised the flexible
diaphragm hereinbefore described. Inalarge
machine constructed by me npon this plan I

‘have used and prefer a rubber plate about
‘one-halfinch in thickness; butleatherandany
otherstrong, air-tight,and flexible materialcan
| Whatever 1s
‘used the thickness of the material ought to be

be made to answer the purpose.

oraduated to the superficial extent of the snr-

face of the diaphragm,andounght to be as thick .
as its free vibration and use will permit. Be-
side making the chamber air-tight there-are
other advantages secured by such aflexible dia- -
phragm, The outer edge of the rubber being

clamped and secured tightly between the frame-
work of the air-chamber and the supporting-

‘frame below, and the connection of the driving
| mechanism to thediaphragm being nearitscen- -
ter,thevibrationsofthediaphragmareconfined

chief y to such center, so that when there is a

strokeoneinchinlengthsuchcenter will vibrate -

that distance, while the diaphragm, near the
outeredgesoclamped, willmoveor vibrate very

| little—say one-sixteenth of an inch—thus pre-
‘venting abrasion and wear at points where the
piston and rock-shaft diaphragms would be

sure to be worn., By my method there is no

friction in the bellows.

concentrating iron ore at the rate of more tha,n
five tons per hour, and on removing the top

and exposing the bellows 1 found it as clean
and sound as it was when first put in.
was no abrasion or wear whatever, while with
‘a machine containing a piston-bellows, and op-

There

erated by me, I found that its diaphragm re-
quired new packing almost daily, and even

with these constant repairs it worked very im-

perfectly, owing to the air escaping around its

cility with which sanch a rubber plate may be
adapted to separators of diverse patterns, es-

pecially with reference to discharging the sep-

I haveran my machine
thus constructed steadﬂy for several weeks,.

“Another advantage is the fa- '

1.
!
wal
A
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arated or hem y. partlcles aftel the actlon of
. the air has driven out-the lighter. For exam-
- ple, the heavy particles may be discharged

“through an aperture or apertures in the ore-

bed down into the air-chamber and allowed

~to lodge on top of the diaphragm. In such
case the rubber plate would be left entire, with-
out any opening cut out of it for the valves, as
shown in Fig. 8, and the valves would be in-
serted in the SIdeS or in some other conven-
ient part of the air- chamber.
on the diaphragm may then be made to pass
through an opening in or near its center, the
edge of this opening to be secured to the
flanged end of a pipe by clamping the flange
on the top of the rubber with a flanged screw-

nut encircling the pipe and working in a thread

cut around it for a proper distance below the
upper flange of the pipe. Thus clamped and
secured, as shown in Fig. 9, with the other end
of the plpe fastened to make it stationary and
firm, there would be no impediment to the free
| vlbratlen of the diaphragm,asthecenter{rame,

which is attached to the driving mechanism,

- would be far enough off from the opening to
- allow the rubber to give when the diaphragm

moves up and down. The diaphragm being
dishing, the ore lodged upon 1t would readily y
pass through the opening, and no air would
escape out of the pipe, because its lower end
would be arranged so -as to keep 1ts contents
checked or dammed up with a sufficient accu-

mulation of the discharged ore to prevent such-

an occurrence. Agam, this pipe, instead of
opening into the air-chamber, may have 1ts up-

per end.extended above the upper flange, up
through the ore-bed, as shown in Ifig. 9. Dy
this' means the SEparated ore would be dis-

charged directly from theore-bed downthrough
the pipe and out at its lowerend. In short, it
is immaterial what may be the peculiar con-

struction of the ore-bed, whether in manner
and form as shown on the drawings, or with
its perforations or meshes large enough-to let
the separated ore pass down, either directly
through such perforations or meshes, or first

through the interstices of a stratum of ore or

other substance too coarse to pass through
such perforatlons or meshes, The dmphragm

and pipe, constructed and adjusted in combi-

nation as first described, will discharge the
“contents of the chamber as they accumulate
there.” I have invented an ore-bed of this de-
scription, and intend hereafter to make appli-
cation to have the same secured to me by Let-
ters Patent. Instead of eonstructing the ore-
bed with two end discharges, I have also con-
templated a machine with a ecircualar ore-bed,

having its discharge all round the periphery of
such bed which will also form the sabject of a
subsequent patent. Insuchcasethediaphragm
may be circular, as shown in Fig. 3'.

There is c:1;111 another advantage which my
bellows possesses. The drwmg mechanism
may be applied in a variety of ways. For most
ores and substances I preferthe method shown

The orelodging

on the dr&wmgs but for several others it will

~suffice to attach ‘the- bellows:-frame to a crank-

motion by means of rods or pitmen extend-

‘ing above or below and connected toa erank-
~shaft or to eccentrics on a shaft, and this shaft -

may be in the same room, or in a TOOmM OVer-
head or underneath; and. the same shaft may
have a series of cranks or eccentrics to drive a
number of machines at the same time. Again,

‘my bellows may brought down by means of A

trip-wheel, and thrown upward to force the air

through the mass on the ore-bed by means of

a spring or springs. Ior suchsprings I prefer
rabber, so applied that when the trip-wheel

| brings the bellows down to admit air through

the v alves the descent will compress the rubber
springs, aud their expansion- will throw the
bellows up. Rubber will retain its elastlelty |
when used in this way, while it may lose its
clastic power if pulled on the downward mo-
tion and allowed to spring back to produce an
upward throw. If metal springs are used in

a machine put to such severe trials as ore-sep-
arators are, they may give out. Hickory or
other wooden springs are preferable to metal;

and I will add that my driving mechamsm
already described, and shown on the drawings,
may be detached from my machine and placed
at a distance—for instance, in a room above or

| below—and may beem ployed, by proper adjust-

ments and connections, to drive not only one

i machine, but a numberof machines at the same
time.

The connecting-rods may be multiplied
in number and mereased in length.

I have invented a machine with thé bellows
pmpelled by a trip-wheel and springs, and

with a different ore-bed and different devices
| for discharging the ore and tailings; and [ in-

tend hereafter to make mppheatwn to have the
same secured to me by Letters Patent.

My bellows possesses other advantages
which are worthy of mention.

Owing to the facility and certainty . with
which the operator may regulate the length
and frequency of the strokes, and the conse-
quent diminution or increase in force of the
blasts, he may separate the substances treated
without the necessity of first sifting or sizing
them. The mass on the ore-bed may contain
a mixture of various sizes and shapes, from
particles like duast to lumps like pebbles.

By increasing the area of the diaphragm an
enlarging the size of the air-chamber rela-
tively to the size of the ore-bed a surplus of
air may be obtained and allowed to escape
through suitable pipes, ducts, or channels in
such manner as to drive off and ouf of the
building in which the machine is located all
dust and impalpable powder rising .into the
surrounding atmosphere. of the room when the
mass on the ore-bed is agitated, and thussave
the machinery from the injury a,ud relieve the
operator from the annoyance which such dust

might otherwise occasion. The same result

may be accomplished by constructing the dia-
phreﬂ*m and air-chamber with a partition, as




fﬁh_ﬁoml in Fig. 4, and $_ubstituting a tight cov- |
~ering for a perforated or porous béd, thus re-

-glewaehine with only one end discharge; or
" 2P
~ ber, with the diaphragm and without the per--
- forated or porous bed, may be constructed for
“the special purpose of carrying off, through
‘' suitable pipes, duects, or channels, all dust
- arising from one or more of the machines; and
“such blowing device, for the purpose last men-
tioned, may be driven by an attachment to the
- driving mechanism already described, or by
“an independent motion by crank or other-
‘wise. For blowing off the dust the same care,
1n respect to the length and rapidity of the
“stroke, is not to be observed as when the bel-
- 'lows is used in the work of separation. |
"~ My bellows will also permit the Size of the
-machine to be indefinitely expanded from one
‘worked by hand to one requiring several horse
‘power. The size most suitable to be adopted.
~‘will depend on the quantity, quality, and pe-
- culiar character of the ore or substance to be
‘separated, and due regard should also be had
- to the place where the machine is to be trans-
-ported, and to the locality whére-it is to be op-
~erated. I propose to construct one capable of’
~‘treating one ton of ore an hour, which may be
“worked by one man and carried by one mule,
and I might construct éne, if deemed-advisa--
“ble, to be operated on" alluvial deposits con-
taining- gold, and in other very heavy work,
~which would dispose of such enormous quan-
tities as to compete with, if not wholly super-
sede, the hydraulic-means now employed on
- -such depositsin California and elsewhere; but
‘for crushed or stamped ores, which constitute
the great bulk of substances to be separated,
1 prefer to multiply the number of machines

o ___?ren'der them difficult to handle.

g the double machine described to a sin-

mrate and independent tight-top air-cham-

to giving to them dimensions which might

- Other fluids may be substituted for air by
immersing the valves in a reservoirabandantly

supplied with the fluid so substituted. With |

.

some ores _'and_subsltan%sf water, also s_olu-ﬁ '
tions and even quicksilver, may be found pref-
erable to air. The substituted fluid may be

‘used over and over again; and, finally, the
~machine can be employed to separate any min-

eralsorother substances already possessing, or
requiring to bereduced to, a pulverized or gran-
ular condition, including cereals and various
kinds of seeds, whenever and wherever any of
these may be found. to contain particles or

‘grains of different specific gravities which it

may be desirable to separate; but for ¢“shine
ores” 1 prefer another machine which I have
invented, and which I intend to have pat-
ented. L . '_.‘ ;;"_ N S
Having thus described my invention andim-

provements, what I claim as new, and desire

to secure by Letters Patent, is— |

. 1. The flexible diaphragm F, constructed of
an india-rubber plate or other suitable flexible
material, for forcing air throngh dry substances’
of different specific gravities, substantiallyas
described. -~ - - 7

2. The central discharge in the flexible dia-
phragm If, substantially as and for the pur-
pose described. T

3. The arrangement of one or more parti-

tions, p, on the perforated bed, substantially

as described. - |

4. The forked levers ¢, provided with adjust-
able shoes s, bearing on eccentrics ¢ on the
driving - shaft, in combination with tension-

Springs w, connecting-rods », and flexible dia-
phragm F, substantially as shown and de-

scribed. _ |
9. The roof-shaped partitions 2 in the pas-
sage i*, substantially as shown and deseribed. -

6. 'Lhe arrangement of side deliveries,¢,each

provided with two passages, ¢, in combina-
tion with the bottom delivery, b, and with the
bed, substantially as deseribed. - B
- . WILLTAM HOOPER.
Witnesses: -~ © ' -
J. B. RAMSAY,
A, M, PiNcHIN.
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