T. FRANZ.

ORE CONCENTRATOR.,
~ APPLICATION FILED 0OT. 27, 1909, RENEWED MAR,. 28, 1911,

0905 ,449. Patented June 20, 1911,

3 REEETS—SHEET 1.

W =T N
__,.. b o~ \
S \ o N\ rm”‘;ﬁw‘f??ﬁ i3
o\ W3 1“ \ =?%!/// \\\({\;( th \
p T ’ﬁf%a xﬁ‘“k
| | \\\ ~N = //\; .
| :}\!.f oL / ////; N .
= Ve , ?
é \\‘x\ N= ////// . \ \ - 2
i N

iy

y

= Y

o \ f\\l{ﬂ}!‘l

Qi !| Hj}//-h'

)

g j }\\ \

| | L

 WITNESSES: ,_ Y o[ INVENTOR

J’M L/ 7% r; ' \ " Fran 7 Tranz.

¥ ' BY |
|| e btmrE




F. FRANZ.
. ORE CONCENTRATOR. - |
APPLIOATION FILED OCT. 27, 1909, RENEWED MAR. 28, 1811,

995,449

Patented June 20, 1911.

q o /
Y67 ..mN sz *g

3 SHEETS—SHEET 2,

INVENTOR

1

WITNESSES :

BY

ATTORNEYS,

.THE NORR]2 PR TERS CO., WASHINGTON, D..C



o

Y

WIigeliridd \Hﬂ%\.ﬁﬁh\ﬂﬁ\kﬂﬁhﬂﬁhﬁ L H&.HH\L...\.\.\..\ .\.\.ﬂ\\\.ﬁh\ﬁ\\ﬂ\.\ﬁ\h\w

3 SEEETS—SHEET 3.

L . ,
* X
‘ y L]

T

Patented June 20, 1911,

..vN G\m.

?\“\g\

\u\\ [ ENANA AN

LEEr.

.n.u, N
3

[N
.......?.z..

\ﬁ\
A NN //// v/

2 bl

F. FRANZ.
ORE CONCENTRATOR.
APPLICATION FILED 00T, 37, 1909, RBNEWEI} MAR. 28, 1811..

=

995,449,

o Iranz

N
o,

2
Ll
=
Q=
=
P~
-
=X
)k

a1t

INVENTOR
| ”4

o

C

| _:_::__ __::.:_____::

=_=_=_====_______________
_________________

__: _:»

_: :.._:::__

EVREUANARFENGANESINN FENTAAREERAINRRIGIARERERDRAFRD

TFEENAD -- ERiFaRERATRAAYS

EELARAENENANNNEIENEI NN AR RTFNANEININE

__________________===__________
____________________________________________________

EANMEErASSERNERERENE EQAEENIRTARENARIRNFNIIE

| Iﬂl!Ill.lll-.l-lll-n.ll_llll-.li FEAREVENERIENEREAREIERFANEEDY

THE NORRIS PEYERS CO., WASHINGTION, D. C.

23

lrﬂ

/ Q /
.u..,. X

N\ \. E:.ﬁ u_ EEE @

S u-l fdﬁ.ﬂ#ﬂfdffﬁm r#.r#.....r#..

| AW\ \ ==_=S n-

=2 #.f.._.f.... -

unﬂ\fﬂlﬁuii.

%m &\\\x

iﬂ!f.fffffiﬂﬂi.?fff.fﬁf- iﬂ!ﬂiﬂﬂ#ﬂ!ﬁif!ﬂiﬂiﬂiﬁuﬂ -.......Htf## -iﬁ_r.f#....r

\\‘1‘\-‘1\ = ‘n‘-\\n‘u‘....‘...‘..

f:ﬂ.uuuw..r.r..r..? quuu....r..n ]

.‘.__..__‘___.._‘ﬂ.‘_.._._\-

'I..]I.
.I..l .

\\,,_

S di\\

.....f...?.fﬁ =

é’i%‘i

VIR

»
iiiiii

F .\.l‘

?ffffff ff}rfffﬁ ﬁ..rff.f.f.f A L N AR Fffff#ﬁ #fff#ﬂfd AR H#.ﬁf.f.ri -

- g o o e wef el ol ek o lmm . oF B A SN A AT B I..l..l.-..l.l..l..l..l..ll.l...l..-llvllll..l..l...l-l.l..l.l..-l_-l._l..l....l.tl..l.ul..l-...-..l .l..l.l_ I.I..I.l.l..l..l.l.ll.l.l..l I...l."-.!l..l.l. 11111

=S

ﬁh\\\h!\\.

mﬁ%&\

-HHINESSES

il
M
MW




— = ——— e

G

iQ

15

20

25

30

30

40

49

- 90

°0 construction of concentrator. Fig. 2, is a *

02

ITED STATES PATENT OFFICE.

 FRANK FRANZ, OF BURKE, IDAHO, ASSIGNOR OF ONE-HALF TO EUGENE R. DAY, OF

WALLACE, IDAHO.

ORE-CONCENTRATOR.

995,449,

Specification of Letters Patent.

Patented June 20, 1911,

Application filed October 2%, 1909, Serial No. 524,854, Renewed March 28, 1911. Serial No. 617,497.

1o all whom it may concern.:

Be 1t known that I, Fraxk Franz, resid-
mg at Burke, in the county of Shoshone and
State of Idaho, have invented a new and
Improved Ore-Concentrator, of which the
following is a specification.

My invention relates to improvements in
ore concentrators, and more particularly to
that class of concentrators known as “slime
concentrators” and it primarily has for its
object to provide a concentrator of the gen-
eral type stated, of a simple, compact and
economical nature in which the parts are
especially designed and arranged for so
catching and treating the mineral as it
passes through the concentrator that a sub-
stantially perfect separation of gangue
from the largest as well as the finest mineral
products 1s rapidly and positively effected.

In 1ts generic nature, my invention com-
prehends an improved construction of con-
centrating table or deck, provided with lon-
gitudinally arranged riffles extending to
near the tail end or concentrates discharg-
ing end of the deck, and codperatively comi-
bined with means for flexing or inclining the
said tail of the deck with respect to the dis-
charging ends of the ri
tard the discharge of the mixed material,
and hold the same as it is subjected to a
final washing. |

In its more complete nature, my invention

embodies a table or deck, a washing means |

at the tail end, means for flexing said tail
end vertically, and a series of riffles that ex-
tend longitudinally of the deck and of grad-
ually increasing flexibility toward the tail
end. |

- My invention also comprehends a longi-
tudinally riffled concentrating deck or table,
adapted for carrying the material forward
to the tail end, combined with means for
stmultaneously producing an abrupt move-
ment thereof in the longitudinal direction
and rocking it in the said direction.

In 1its still more subordinate features, my
ivention consists in the details of construc-
tion and peculiar combination of parts, all
of which will be hereinafter fully described.
specifically pointed out in the appended
claims, and illustrated in the accompanying
drawings, in which :— . _

Figure 1, 1s a perspective view that shows
the general arrangement of my improved

es whereby to re-

| plan view thereof. Fig. 8, is a longitudinal

section thereof, taken substantially on the
line 3—38 on Fig. 2. Fig. 4, is a longitudi-
nal section on an enlarged scale, 1llustrating
the “knocking” devices for 1imparting the
abrupt longitudinal motion to table. Fig.
5, 18 a cross section, taken on the line 5—5
on Ifig. 2. Fig. 6, is a detail section that
shows one of the deck flexing adjusting
screw devices, and Fig. 7, is a side elevation
of one of the tapering riffles. Fig. 8, is an
enlarged cross section of several riffles. Fig.
9, 13 a modified form hereinafter referred to.
Fig. 10, is a modification also hereinafter
cdescribed.

In carrying out my invention, I support
the concentrator on a longitudinally dis-
posed base timber 1 upon which, and in

longitudinal alinement, are mounted two

bearing castings 10—10 in which is mount-
ed a rod or shaft 8 upon which the concen-
trator table or deck 4 is rockably supported
to tilt transversely and rock in the longi-
tudinal direction, 1n the manner best shown
in Figs. 2 to 5, by reference to which it will
be seen two arched saddles 6—6 are rock-
ably mounted on the rod and are trans-
versely disposed relatively to the table 4,
their outer ends having socketed bearings
00—60 to receive the lower ends of togele
members 7—7, the upper ends of which are
pivotally joined with the under side of the
table as at 70—70 so that when the table is
reciprocated longitudinally, the toggles will
swing in the directions indicated by the ar-
rows —a on Kig, 8 and thereby mmpart a
shght longitudinal and vertically rocking
motion to the table as will hereinafter be

further referred to.

10 one end of one of the saddles 6—6 is
fastened a laterally projected arm 8 aper-
tured to move freely on the threaded end
of a standard 9 that carries two adjusting
nuts 12—12, one above the other below the
arm 8, 1t being obvious that by adjusting
the nuts 12—12 the arm 8 can be raised or
lowered to tilt the table laterally to the
degree or position desired.

The table or deck 18 comprises a bottom
mounted on transverse timbers 142142 in
turn secured to a number of longitudinal
beams 15—15 braced by truss members
16—16 that rest upon the upper ends of the
toggles 7—T7 as clearly shown in Fig. 5, by
reference to which and to Fig. 2 it will be
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wlso noticed that on the deck or table is | varied, that is to say, by adjusting the

mounted a series of longitudinally disposed
riffles 17—17 whose cross sectional shape
is such as to retard the inflowing material
in its transverse direction over the deck as
it pasces from the feed box 18 located at
one side of the table adjacent the front ver-
tical wall 19 thereof, said feed box being
mounted above the infeed side of the riffied
surface to discharge between the riffle side
and the wall 19, and to provide for posi-
tively submerging all the mineral under the
water before it can pass onto the table or
deck, a baflle plate 20 is secured to the outer
wall of box 18 that extends down to a point
below the riffles, as clearly shown m Fig. o.

So far, it will be apparent by reason of
the construction described, the material as

it passes from box 18 is directed down 1nto
a well or trough like portion 21 of the deck ;

and precipitated by the batlle plate to a
point below the riffles, and the said material
after passing under the baffle 19 flows onto
the riffles, and by reason of a slight tilt of
the table, has a tendency to move trans-
versely over the riffled surface toward the
other side, being constantly retarded in such
divection to cause the heavier particles to be
precipitated and arrested by the riffles. The
cangue or slimy stuff and the precipitates are
oradually caused to work toward the tail
end of the concentrator by Imparting con-
«tant shock or jars on the table in the longl-
tudinal directions and to facilitate such
operation, as well as effect a most thorough
aoitation of the material being separated, 1
hiave provided for imparting a longitudi-
nally rocking motion to the table as 1t 1s
constantly jarred, the toggle link supports
therefor heretofore described and best shown
in Fig. 3 serving for such movement.

Tor reciprocating the table in the longi-
tudinal direction, as stated, I have provided
the means best shown in Fig. 4 by reference

to which it will be seen to the central one

of the loneitudinal bottom beams of the
table and at the tail end is secured a bumper
braclket 22 that has a stud bolt 23 which
slidably rides in a bracket bearing 24 in a
casting 25 mounted on the tail end of beam
1, its outer end having a head 25* with
which rockably engages a toggle link 26,
the other end of which pivotally engages

a head on a pitman 28 actuated from a drive |

shaft 29 mounted in bearing boxes 29
formed on the casting 25, which also has a
projection 29* having a screw socket 29° to
receive an adjusting screw 30 that engages
a wedge block 81 which forms a bearing for
the toggle member 26* whose inner end ful-
crums on the stud 27 on the pitman.

- By providing a wedge block and means
for adjusting it with respect to the projec-
tion 29® whose inner face is tapering to

65 coact with the wedge, the pitman stroke 1s

wedge upwardly the extended angle of the
togele members are decreasd so far as effect-
ing a pushing action on the stud bolt 23,
whereas by adjusting the wedge down to

‘bring the bearing of the toggle 26> on the

wedge more in horizontal alinement with

70

the stud bolt 23, the thrust of the toggles

on the bolt 28 will be increased, thus pro-
viding for a greater or less longitudinal re-
ciprocable motion on the table as the char-
acter of the material being worked may
male desirable, it being understood that the
wedge toggle and pitman devices described
provide for moving the table outwardly
only, the inward or come back movement,

Leing a quick one under action of the spring -

912 located between the lug or bearing 24
and an outer lug 82 on the casting 25 which
spring is placed under tension as the pit-
man moves to expand the toggles 26—262,
it being understood that so soon as the pit-
man has reached the limit of its toggle ex-
panding stroke, spring tension 1s released
and the table is thrust tailward, quickly and
noiselessly, the force of such thrust depend-

75

80

85

90

ing on the tension of the spring which m

turn is dependent on the adjustment effected
by the wedge devices before referred to.
One of the objectionable features in the
use of slime concentrators is the loss of the
finer particles at the tail end, especially
where final washing is provided for at that
end. In my construection the tail end of the
concentrator is closed off by the end wall
34 and at a point inside the end wall 1s

95

100

mounted a transversely disposed washer box

36 supported on hanger brackets 37—37
that extend up beyond the tail end and ex-
tend over the tail end of the table, said box
having a number of outlets 37 that dis-
charge against the end wall as best shown

1n Fig. 6. . _ .
As before stated, in the common run of

concentrators that treat slime ores much of

the smaller or lighter mineral products

&L

pass off with the sand or other waste. In
my construction of concentrator, 1 have es-
pecially provided against this loss by ar-
ranging the tail end of the deck or table, as
best shown in IFigs. 1 and 2, by reference to
which it will be seen that the riffles do not
extend the entire length of the table, leav-
ing, as it were, the tail end smooth. This
tail end is, however, flexibly held, at some
distance back from the water box on the

line a—a, it being hingedly joined to one

of the under cross timbers, so that 1ts outer
or tail end can be freely elevated toward or
lowered from the water box, and for raising
or lowering the said tail end of the table
one or more adjusting devices is provided
one of which is clearly shown in Fig. 6 and
consists of a screw 37* that passes through
the front cross timber 40 whose upper end
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passes through an angle plate 38 made fast
to the outer edge of the table tail end, and
which engages a threaded aperture 39 in a
plate 39* in .the bottom of the timber 40,
sald screw having a hand wheel and Carry-
ing a jam nut 39¢, the parts belng so ar-
ranged that by adjusting the screw 37 the
tail end of the table can be flexed up or
down and held to its adjusted positions.
1o prevent escape of the water and other
material between the outer or free end of
the hinged table section and the end wall

3% a leather or other yieldable covering 60x

15 secured at one end to the wall 84 and at
the other end to the table.

It should be here stated that T am also
aware that means have been provided in the
nature of lift screws for raising the forward
or infeed ends of riffled tables to facilitate
the working of the material to the tail end
of the table. In my construction, the flex-
g of the table is provided for retarding
the movement of the material as it reaches
the tail end of the table and to cause the
sand and other slimy material to constantly
work backwardly oraway from the Openlgs
41—41 at the tail end, and that are arranged
substantially at right angles to the passaga
or direction of movement of the slime as it
Hows from the tail end of the riffles toward
the cischarging side of the table. The pre-

cipitates discharge through the openings but

by reason of the inclining of the tail end
of the table, as stated, the sand and slimy
material 1s subject to a series of back
washes, as 1t were, before they pass off the
table, thereby providineg for a maximum
separation of the precipitates that escape
through the openings 41.

1o provide for a maximum separation of
the mineral from the gangue caught up by
the riffles the table is formed of angular
shape in plan view with the long side or
angle Tarthest away from the infeed and for
subjecting the caught gangue to a series of
washings, the riffles have their tail ends pro-
Jected over the hinged line of the smooth tail
end of the table and the said ends are stag-
geredly arranged, each set ending partly on
an angle that lines toward the outer ex-
tremity of the table and with a straight
abrupt portion that lines at right angles to
the longitudinal axis of the table, and the
staggered ends of the riffles extend onto the
hinged tail end of the table.

In order that no metals may be lost and
to make a thorough washing of the gangue
certain, I have placed supplementary and
shorter riffles 17 between the main riffles 17
at the farthest corner of the deck, see Fig.
9, 1t being understood that by this means

finer particles may be gathered, swhich other- .

wise would be carried away by the gangue.
Fig. 10 shows a modification of the feed
box 18 comprising two hoppers 1818 one

“up_gangue toward the tail end, and to

@

for coarse material and the other for finer

material, a partition 18" keeping the two
different classes of gangue from MIXIng

until 1t reaches the deck or table 13, thus

by feeding heavy ore in the hopper 18* and
lighter ore into 18v, the heavier will get be-
hind the lighter and so facilitate separation.
Lo facilitate the working of the caught
I'o-
vide enough flexibility to the ends ofpthe
rifiles that lap over the hinged tail end of
the table, all of the riffles are tapered as be-
fore stated and as clearly shown in F 1o, 3,

+l designates the outlets through which
the mineral precipitates pass and into suit-
able receptacles in practice provided to

gather them.

Irom the foregoing, taken in connection
with the drawings, it is believed the com-
plete construction, the manner in which my
concentrator 1s used and its advantages will
be readily apparent to those skilled in the
art to which it appertains.

The essential advantage in the construc-
tion shown and described is the Provision
for retarding the outflow over the smooth
part of the table of the finer mineral parti-
cles with the sand, and the value of this will
be apparent when it is understood that ex-
perience has developed that while riflled sur-
faces are the best means for catching up the
gangue, unrifiled surfaces are best for ef-
fecting the separation of the mineral from
the gangue, and since the plain surface, to
get the results desired, must be at the tail

end, 1t follows that by retarding the out- .

flow of the sand and slime and subjecting
1t to a number of rewashes, at the tail end,
before it can leave the table, provides for
A maxunum separation of the mineral from
the gangue and practically overcomes the
loss of mineral incident in most concentra-
tors of the general type herein referred to
and now In use.

Having thus described my invention, what
I claim and desire to secure by Letters
Patent, 1s:—

1. In an ore concentrating machine, a con-
centrator table, comprising a supporting
body, said body having an edge cut on a
bevel at one end, a plurality of longitudi-
nally disposed parallel ribs mounted over
said supporting body, a yieldable covering
tor the upper surface of said supporting
body, a trap at the infeed end of said table,
sald table having a smooth unrifiled part at
the concentrates discharge end, an upwardly

covering lapping up against said last named
board, means for discharging water against
said lapped portion of said covering.

2. In an ore concentrating machine, a con-
centrator table, comprising a supporting
body, said body having an edge cut on a bevel

' at one end, a plurality of longitudinally dis-

projected board at said bevel cut end, said
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posed parallel ribs mounted over said sup-
porting body, a yieldable covering for the
upper surface of said supporting body, a trap
at the infeed end of said table,said table hav-
ing a smooth unriffled part at the concen-
trates discharge end, an upwardly projected
board at said bevel cut end, said covering
lapping up against said last named board,

means for discharging water against said

lapped portion of said covering, said tail
end being vertically adjustable, means for
effecting said vertical adjustment, said lon-
oitudinal ribs being arranged 1n sets, cer-
fain of said sets having the discharge ends
of said ribs cut straight across and the re-
maining sets having the discharge ends oi
said ribs cut on a bevel to cause said sets of
ribs to effect a staggered relation to one
another at the concentrates discharge end ot
the table, said table having precipitate slots

‘at its discharge end extended at right angles

to said bevel cut edge and having one end In
close juxtaposition to certaln of said ribs.
3. In an ore cencentrator table, compris-
ing a supporting body having a bevel cut
edge at the concentrates discharge end of the

‘table, said body having a covering and hav-

ing an upwardly projected wall along three
edoes, an infeed box at the infeed side of the
table and a trap at the infeed side of the
table into which the contents of the 1nfeed
box discharge and from which said contents
flow onto the top of said table, said table
having a longitudinally riflied top provided
with a smooth concentrates discharge end,
said covering at the concentrates discharge
end being lapped up against the wall at said
bevel cut edge, means for projecting water
against said upwardly lapped portion of sald
covering, and said table having precipitate
slots at the concentrates discharge end cis-
posed at right angles to said bevel cut edge.

4. Tn an ore concentrator table compris-
ing a supporting body having a bevel cut

edoe at the concentrates discharge end of
the table, said table having a covering and
having an upwardly projected wall along
three edges, an infeed box at the infeed side

of the table and a trap at the infeed side of

the table into which the contents of the 1n-
feed box discharge and from which said
contents flow onto the top of said table, said
table having a longitudinally ritfied top pro-
vided sith a smooth coneentrates discharge
end, said covering at the tail end being
lapped up against the wall at said bevel
cut edge, means for projecting water agalnst
said npwardly lapped portion of said cover-
ing, said table having precipitate slots at
the concentrates discharge end disposed at
right angles to said bevel cut edge, said table
support consisting of two sections hinged to-
cether on an axis substantially parallel to
said bevel cut edge, one of said hinge sec-
tions being rigid and the other adjustable,
and means for adjusting said adjustable
sectiomn. | ' B

5. Tn an ore concentrator, a concentrating
table having its rifiles extended in a direc-
tion parallel to the infeed side ox the table,
a closure wall at the concentrates discharge
end of the table that extends at an obtuse
angle with respect to the infeed side and at
an acute angle with respect to the discharge
side of the table, said table having a smooth
concentrates discharge end and having a
covering that laps up against said end clo-
sire wall, said table having precipitate slots
extending at right angles to said concen-
trates discharge end closure wall, a trap at
the infeed side of the table and means dis-
charging water toward said concentrates
discharge end closure wall agaimst sald up-
wardly lapped portion of said covering.

FRANK FRANZ.

Witnesses:
Ipa LiADOUCEUR,
Hexry J. KXocH.

M

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.” |
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