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 No. 750.36"%.

Patented J anua,ry 26, 1904.

UNITED STATES PATENT OFFI

EDWIN M. JAHRAUS, OF DAYTON, OHIO.

ORE-CONCENTRATOR.

QPEGIFICATION formmg pa,rt of Letters Pa.tent No. 750,36, dated J a,nuary 26 1904.

Apphc&tlﬂll filed November 8, 1902, Serlal No. 130,487

(No model. )

To all w?wm It Ay COTLCErTL:
- Be it known that I, Epwix M. Jauraus, a

thléCIl of the United States residing at Dav-—-
ton, in the county of _Montﬂ‘omery and State
of Ohio.,__ have invented certain new and use-
ful Improvements in Ore-Concentrators; and

I do declare the following to be a full, clear,
and exact description of the invention, such

as will enable others skilled in the art to which
1t-appertains to make and use the same, ref-
-erence being had to the accompanying draw-

- Ings,and to the characters of reference marked
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~ of which is br oken away to expose the piston
lying below said diaphragm. Fig. 6 is a top:

40

thereon, Wthh form a part of this Speclﬁca- |

tion. | |
Thls invention relates to ore- concentra,tm S,

and has for i1ts object to provide a str ucture
wherein the ore-bed may be readily adjusted,
both longitudinally and transversely, without
affecting the distribution of the air-blast or

the continulty of its-operation.

‘The invention has for a fur thel object the |
| the whole constituting the main frameworl of

improvement of certain structural teatm es
hereinafter referred to. -

To these ends the invention consists in cer-
tain novel features, which I will now proceed

“to describe and WIH then partwulally point.

out in the claims. |

Preceding a detail description of my inven-
tion, reference is made to the accompanwno
drawings, of whiech— -

Fw‘me 11s a side elevatlou of my 1mpr0ved |

ore-concentrator. - Fig. 2 is a top plan view
of the same.
view on either side of the pivotal support, as
shown 1n Fig. 1. -
skimmer
chine. Fig. 5 1s a top plan view of the air-

box cshowmo' the valve-diaphragm, a portion

plan view of the grid or grating with a por-
tion of the cloth thereon.

longitudinal mid-sectional {—‘-levatwn of the ore-

box and the. alr-box.  Fig: 8 1s'a detdil per-

spective view:of a portlon of the riffles, grat-
ing, and the cloth constituting thie ore-bed.
- KFig. 9 1sa 'detail view: o1~ the adjusting de- | a
vices through which the longitudinal adjust-

ments of: the ore-bed:-are obtamed Kig. 10

50 is a-detail of ‘the ad]ugtmﬂ" devme by whlch

Fig. 3 .-i_s a transverse sectional |-

Kig. 4 1s a plan view of the -

and riffles detached from the ma- | extent of lateral or

' _heremattel specified.

Fig. 7 is a vertical | 3

the transverse inclination of the ore-bed is ob-

tained. Fig. 10* is a detail cross-sectional
view of one side of the rectangular support-

ing-frame and the adjacent seo'mental track.
Fw‘ 11 1s a detail showmﬂ‘ one of the riffle-

Fb‘us of modified form.

Throughout the spemﬁcatlon csnmlal refer-
ence char acters indicate corresponding parts.
- Referring to Figs. 1 and 3, 1 designates two

side frames of similar construction and which:

terminate in segmental tracks 2 2, upon which
the ore-bed 1s given its longitudinal inclina-
tion. These tracks are arcs of a circle having
for their common centers the axis of the driv-
ing-shaft 3. From FKig. 1 it will be noted
that the centers of said tracks are on one side

of a line extending perpendicularly from driv-

ing -shaft 3. This 1s a desirable structural

feature, as thereby the proper longitudinal in-

clination of the ore-bed is obtained. The side
frames 1 1 are connected by end frames 1* 1%,

the machine, whmh 1S compar atlvehr light and

‘substantial.

12 designates a rectan@ular frame plaaed be-

tween the side frames 1 1 and supported upon

the segmental tracks 2 2 by means of lugs 13;
which are secured to opposite sides of S&ld
frame. (See Figs. 1 and 10%) The ends of

| the frame 12 are provided with curved. sur-
faces or tracks 14 14, (see Figs. 2 and 3,)which
are engaged by lugs 19 on the-ends of the air-

box and constitute the support for said air-
box as well as the ore-box. The lugs 19 are
shifted-on the tracks 14 14, according to the
transverse inclination
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given the ore-bed by the ‘Ld]l.lStlIlﬂ devices

10 designates a yoke, which is connected at
1ts upper end to the air-box, consisting of two

se@tiOns 97 27* which are ‘united b’y flanges

‘This yoke 10 1s a support for the piston
20 and the piston-rod 292.

" The piston forms the bottom closure of the
“air-chamber 32 and has the qumslte_ number
of valve-openings 20°, which are éovered by

series of flap-valves 21. These valves are
opened by atmospheric pressure in the down-

ward movements of the piston and admit air
'to the chamber 32. The: air - chamber 32 100
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around the edges of the piston is sealed from
the atmosphere by an impermeable and flexi-
ble closure 20*, which is secured to the edges
of the piston and between the flanges 33.
Owing to the flexible character of the closure
20%, whichmay be leather, rubber cloth, or any
suitable material, the free reciprocable move-
ments of the piston are not retarded. The
piston 1s connected at 1ts center to the upper
end of rod 22 and also has brace connections
with the middle portion of said piston-rod
through arms 23. The said piston-rod passes
loosely through hubs 4°4“ of the yoke 10 and
has upon its lower end a shoe 24, which is ad-
justable 1n the path of a cam 25, fixed to the
main shaft 3, the latter having driving-pul-
ley 46. A portion of said piston-rod is in-
closed by a coil-spring 11, the ends of which
are confined between the hub 4° and a collar
4°, the latter made fast to the piston-rod 22.

" The function of the spring 11 is to return the

3°
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piston to its lower position through the pres-
sure due to the expansion of said spring when
the lowest point of the cam moves below the

shoe 24. The piston-rod is adjusted longitu-

dinally for the purpose of increasing or de-
creasing 1ts throw from the cam 25 by means
of an exteriorly-screw-threaded sleeve 4, hav-
ing a head 4*, which lies just below the fixed
collar 4°. The said sleeve 4 screws into the
hub 4° of the yoke, and through it the piston 22
passes loosely. The sleeve 4 “has a hand-wheel
5, by which. it is turned. The collar 4° being
fixed to the piston-rod, the sleeve 4 in its upper
ad]ustment will cause the head 4" thereof to
come in contact with said collar and will there-
by elevate the piston-rod to the desired ex-
tent to place the shoe 24 in a proper position
relatively to the cam 25.

28 designates a valve-diaphragm mounted
on an Interior ledge in the upper portion of
the air-box and forming the top closure of the
air-chamber 32. The said diaphragm is.pro-
vided with a suitable number of valve- -open-

Ings 28%, which are closed by flap-valves 21%.
In the upward movements of the piston the
valves 21" in the diaphragm are opened by the
compression ot the air between the piston and
sald diaphragm, and the air is- discharged
through said valves against the under side of
a cloth 7, hereinafter again referred to. As

‘before Sta,ted the downward movements of
the piston opens the piston - valves 21 and
causes the air-chamber 32 to fill, and it may

be further added that these downward move-
ments of the piston also close the diaphragm-
Valves 21*. Placed above the dlaphmcrm 28
is a grid or grating consisting of a series of
dmﬁ*onal bars. 6, ar ran@ed 1n parallel relation
and having their ends secured to a marginal
frame 29 which is secured to the top of the
alr-box. These grate-barstaperon both sides
from top to bottom. - Consequently they are
wider at their base. -

ff d631 gnatesa permeable cloth her embefore

750,367

referred to, of suitable texture and arranged
above and supported upon the grating 6, with
its edges secured In a proper manner to the
grating-frame 29*. This cloth and the grate-
bars form the ore-bed, above which i1s ar-
ranged a series of riffle-bars 8, the diagonal
positions of which are identical with those of
the grate-bars. These rieffl-bars are prefer-
ably constructed of sheet metal, with a curved
or rounded form in cross-section, substan-
tially as shown i1n Fig. 8. It will be noted
from this view of the drawings that the lower
edges of said riffle-bars are out of alinement
with the upper curved edges. These upper
curvatures are uniform in all of said riffie-
bars and form a sort of groove or longitudi-
nal channel throughout the lengths of said
riffles, in which the heavier particles of the
ore—for example, the galena or lead—travel
to one side of the ore-bed. The tailings be-
1ing of lighter specific gravity are carried to
the Opposﬂ:e side of said ore-bed. The up-
per curved edges of the riffle-bars provide bar-
riers which prevent these heavier metallic por-
tions of the ore from riding over said riffles in
the operation of the apparatus. The fabric
7 is continuous and is stretched taut in the
frame 29*, and the lower edge of each riffle-
bar extends below the pla,ne of the top of the
corresponding grate-bar immediately adja-
cent thereto, so that the fabric is strained over
the top or upper edge of each grate-bar and
under the lower edge of each riffie-bar. This
makes a tight joint between the fabric and
riffle - bars, which will prevent the material
from passing under said bars, and the fabric
being flexible and under tension will adjust
itself to any variations in the planes of the
edges of the bars over and under which 1t is
stretched. |

In Fig. 11 I have shown a somewhat I'IlOdl-
fied form of rifle-bar which consists in mak-
ing the lower edge thereof on a taper from
end to end or from an intermediate point. to
the end and leaving the top edge of said rif-
fle straight or 1evel so that the Sklmmel -bars
may set in a level position on said riffle- bars.
The utility of this construction consists 1n
aracdually narrowing the distance between a
portion of the fabric 7 and the skimmer-bars.
For example, the portions- of the spaces be-
tween the riffie-bars.at the discharge ends of
the ore-bed will be narrowed gradually.- The
heavier particles of the ore crowding within
these spaces will be acted upon by the skim-
mer-bars and more thoroughly cleansed. Se-
cured above the grate-frame 29* is a rectan-

i gular frame 29 of. similar dimensions and

within which is arranged the said riffle-bars
8 and the portion of the apparatus termed the
““skimmer.” | -
The Sl{lmmer comprlses 2 Series of dlaﬁ'o—-
nally-disposed bars 9, consisting of thin nar-
row strips of sheet metal arrana‘ed, at right an-
gles to the riffle-bars 8 and having their lower
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41 has a head 42, which serews in the tube 30

L5

gitudinal inclination desired, as the adjusting

20

- the nature of the ore to be treated. In practice
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- the longitudinal inclination is for the purpose
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31, mounted between brace-arms 40, which are

as a center around which the piston-rod moves,
and the lugs 13, which form the supporting

“ment places one end of each of said tracks in

said tracks. The ore is fed to the ore-hox at

and the middlings—to gravitate to the run-

the apparatus. The lateral or transverse in-

- frame 12 in a pivot 34, which has its ends

screw 16 has a hand-wheel 18, by which it is

-piston-rod and the cam. o
The operation of the concentrator is briefly |

750,367 ' 8

edges in contact throughout with the upper
curved edges of said riffle-bars, as shown in
Fig. 7. The ore-bed is given the proper lon-
gitudinal inclination, as in Fig. 1, by means
ot adjusting devices shown in detail in Figs. 2
and 9 and consisting of a tubular member 30,
having its inher end supported on a pivot-pin

secured to the interior sides of the frame 12.

41 15 an adjusting-rod supported and turn-
able in a keeper 44, the ends of which are
journaled in brackets 45, secured in any suit-
able manner to the side frames 1 1. Thisrod

by turning the hand-wheel 43. By this means
the ore-box is given the exact endwise or lon-

devices above described permit of a nicety of
adjustment. It will be understood that in
turning the adjusting-rod 41 the shaft 3 acts

connections between the ore-box as a whole
and the side frames 1 1, will be shifted on the
segment-tracks 2 2, depending upon the de-
gree of endwise inclination to be given the ore-
bed. Thedegree of suchinclination varies with

the inclination of the ore-bed is considerable,
and for this reason the centers of the tracks
2 2, as hereinbefore stated, are not in a line
perpendicular with the shaft 3, but are on one
side of such perpendicular line. ‘This arrange-

a lower plane than the other end of each of

the elevated end of said box, as seen in Figs. .
1 and 6. It will therefore be understood that

of permitting the separated constituents of
the ore—namely, the reclaimed mineral, such,
for example, as galena or lead, the tailings,

way 26, which is attached to the lower end of

clination (shown in Fig. 8)is obtained through

the adjusting-screw 16, which is pivoted to |

one side of the yoke 10 at 17 and passes
through an opening 15 in a side of the frame
12 and is supported on the outside of said

loosely mounted in brackets 85 85, projecting
from the frame 12. (See Fig. 10.) The

turned to impart the necessary transverse arc
movement to the yoke and the ore-bed. The
purpose of this transverse in¢lination of the
ore-bed 1s to hasten or retard the movement
of the heavier particles of the ore to one side
of the ore-bed, depending upon the character
of the ore treated. The center of curvature
of the way 14 is such as to maintain the oper-
ative relations between the lower end of the

as follows: The ore is fed to the apparatus at

the feed end, as shown in Fig. 6, and finds

lodgment upon the ore-bed, consisting of the -

cloth 7 between the skimmer-bars 9 and the

rifiles 8. The shaft 3 is given motion, caus-

ing the cam 25 to rotate at the proper speed

to impart to the piston 20 a rapidly-recipro-
cating movement, during which the ore-Bed
1S given a series of rapid pulsations. These
pulsations keep the ore moving or in a constant
state of agitation, causing it to separate and
gravitate to the lower end of the inclined bed.
T'he heavier particles—for example, the galena
metal, lead, or other heavier metal—will lie
In a lower strata adjacent to the cloth or bed
7 and between the riffles 8 and will gravitate

through the- channels formed between said

riffles to the lower side of the inclined bed, as
shown in Fig. 8, and thence to the lower end

of said inclined bed, as in Fig. 1, where it will

discharge to the run-board 26 at point A.
The middlings having the next greatest spe-
ciic gravity will pass over the riffles and be-
tween the skimmer-bars and escape or dis-

charge to the run-board at B. The tailings
“being of the least specific gravity will pass

over the rifflesand be conducted by the skim-

mer to the run-board at point C. If the na-

ture of the ore being treated is such that the

crosswise or transverse inclination of the ore-

bed 1s required to be the reverse of that shown

1 Fig. 3 or to be less of an inclination than-

that shown in said figure, such adjustment may
be readily obtained by means of the ad} usting-

- screw 16,

Tt will be observed that the air_-—bbxmis a.cl-

Justed along with the ore-bed, which forms the

9{)
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top thereof, so that the supply of air to the

ore-bed is always the same and its distribu-
tion equal throughout the area thereof, what-
ever the position of these parts may be. In
turtherance ot this the operating mechanism
of the alr-box, comprising the piston and 1ts

105

rod and the associated parts, are adjusted

along with the air-box, and the centers of
curvature of the two sets of ways on which

these adjustments are made are so located as

110

to maintain the operative relations between

the lower end of the piston-rod and the cam,

so as to permit the adjustments to be effected
while the machine is in operation and prevent

any variation in the stroke from arising from

the shifting of the position of the ore-bed.

Having described my invention, I claim—

1. In a concentrator, a main supporting-
frame having segmental tracks thereon, the

bearing-surfaces of which are arcs of circles
concentric with the main driving-shaft, a main
driving-shaft, an inner supporting-frame ad-
Justable on said tracks, an ore-bed and air-

box carried by said inner frame, and operat-

ng mechanism between said air-box and shaft
‘and adjustable along with the air-box, sub-
| stantially as described. | |

2. In a concentrator, a main supporting-

I15
120

128

130“
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frame having segmental tracks thereon, the
bearing-surfaces “of which are arcs of cir cles
concentric with the main driving-shatt, a main
driving-shaft provided with a cam, an inner
Supportma'—frame with means for support ancl
adjustable on said tracks, an ore-bed and air-
box carried by said inner frame, and an actu-
ating-rod carried by the air-box and arranged
in the path of the cam, substantially as de-
scribed.

3. In a concentrator, a main supporting-

frame having Seo’mental tracks thereon, the

bearmcr-surfaces of which are arcs of cn'cles
concentric with the main driving-shaft, amain
driving-shaft, an inner suppor tln@-frame with
means for support and adjustable on said
tracks, an ore-bed and air-box carried by said
inner h"ame the ore-bed constituting the top
of the alr- “box and the said bed and box being
relatively fixed so as to maintain their rela-
tions throughout their adjustment, and oper-
ating meohamsm between said air-box and
shaft and adjustable along with the air- bo,x

- substantially as deserlbed

3C

35

40

4. In a concentrator, a main supporting-

frame having seﬂ“mental tracks thereon the

bearing-sur faces of which are arcs of circles
concentric with the main driving-shatt, amain
driving-shaft, an inner supporting-frame with
means for Suppmt and ad]ustable on sald
tracks, an ore- -bed and air-box carried by said

inner frame, the ore- -bed constituting the top

of the air-box and the said bed and box being
relatively fixed so as to maintain their rela-
tions throughout their ad]ustment a yoke se-
cured to the air-hox and provided with bear-
ings and stroke-regulating means, and an op-
eratmw—l od for the mr—-box mounted in said
bearings and having its lower end in operative
relatlon with the cam throughout the range

- of adjustment of the air-box and ore- bod Sub-

__ 45

‘stantially as described.

5. In a concentrator, a main supporting-
frame hfwmﬂ‘ segmental tracks thereon, the

bear mg-—surhces of which are arcs of cu*cles-

concentric with the main driving-shaft, amain
driving-shaft, an inner supportmﬁ'—h ame with
means for support and adjustable on said
tracks and itself provided with segmental
tracks at right angles to those of the main
frame and havmﬂ’ bem ing-surfaces which are

~arcs of circles of a I“éLdlIlS aclapted to maintain

55 ¢

60

the proper relative position of the partsof the
air-box-operating mechanism, an ore-bed and
air-box ad]ustable on the tracks of said inner
frame, and operating mechanism between said
fur—box and shaft and adjustable along with
the ore-box, substantially as descrlbed
6. In a concentmtor a maln supporting-
frame having seﬂ'mental tracks thereon, the
bearing-surtaces of which are AT CS ot circles

750,367

concentric with the main driving-shaft, a main
driving-shaft provided with a cam, an inner
supporting-frame with means for support and
adjustable on said tracks and itself provided
with segmental tracks located at right angles
to those of the main supporting-frame, an ore-
bed and air-box, adjustable in unison on the
tracks of said inner frame, and an operating-
rod for the air-box carried by and adjustable
along with said box, the center of curvature
of the tracks of the inner frame being such as
to preserve the operative 1elat10ns Detween
said operating-rod and the cam, substantially
as described. .

7. In a concentrator, a ma,in ‘and an inner
supportmcr-tra,me havmﬁ' seomental tracks at
right angles to each other a maln driving-
%hatt, an ore-bed and air- -box provided with
operating mechanism and mounted on the
tracks ot the inner frame, and adjusting mech-
anism for moving the inner frame on the tracks
of the outer frame and the air-box and ore-
bed on the tracks of the inner frame while the
machine is in operation, the curvatures of the
segmental tracks being arranged to maintain

“operative contact between that portion of the

operating mechanism carried by the main
drive-shaft and that portion of the operating
mechanism carried by the air-boxes, substan-
tially as described.

8. In a concentrator, supporting-frames, an
ore-bed and air-box adjustable in unison or

curved tracks at right angles to each other, a
‘main driving-shaft provided with a cam, a
yvoke secur ed to the air-box and provided with

bearings and stroke-regulating means, and an
opemtmo“—rod for the air-box mounted in said
bearings and having its lower end in operative
Y 61&13101’1 with the cam throughout the range of
adjustment of the alr-box and or e~bed, “sub-
stantially as described.

9. In an ore-concentrator, an air-hox, an
ore-bed forming the top of the air-box and
comprising parallel orate-bars, a continuous
fabric str etc,hed above said omte bars, and
rifle-bars located above the fftbric one ad-
Jjacent to and par allel with each omte bar, the
lower edge of each riffle-bar ettendmw below
the Jl"llle ot the top of the corr eSpondmg orate-
bar 1mmedmte] v adjacent thereto, whereby the
fabric is strained over the tops of the orate-
bars and under the lower edges of the rifile-
bars without being clamped between said bars,
so that its tension 1s maintained thr oucrhout
its entire body, substantially as descr ibed.

In testimony whereof I affix my swnatul e

I presence of two witnesses.

EDWIN M. JAHRAUS
Witnesses:

R. J. MOOARTY
J. d. SNIDER.
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