(No Model,) - B 3 Sheets—Sheet 1. -
. G. & A. RAYMOND.
MACHINE FOR REDUOCING ORES, &o.

No. 387,446  Patented Aug. 7, 1888,

_ __ Gl ‘. é::_ E ! ¢ /
N O = :_ o
Y ;: N
S@ = = —
s ,
L\‘ | o | = = y o
| q il . i
o | g | t%
e = = " -
3 ' o \ e S N
l . LA
| | == =L
-
N | = ==l ___':_f!
N = |

WM - a &ggw«voq ({W Q\M\\
ﬁ&ud@&ﬁm o W ('\QM\QN\W\Q\

'N. PETERS, Photo-Lithographer, Washington, D. C.




(No Model) '- - 3 Sheets—Sheet 2.
- G. & A. RAYMOND: '

- MACHINE FOR REDUCING ORES, &c.

No, 387,446, Patented Aug. 7, 1888.

A
1 i
F /
r,
N £

. - I =
I 1 N :
'gb !_‘ R
-  m— , —_—
! + + . p Ny = _'}
| E: —_——
| [ R === _l I - ::=“l
: | ' = .n:.::a.,...- "'E—-": E_"‘"‘|1
. D —5 I I I| ‘ .a-w-—---:hi )
' e A pu— —z
: := E. ;- o I
: =i : =y
o = . =
L I ! |
it
I

itresses,  Zwewm

. czrrel" R AN ({w\\wm@\
%Wm o Qlreml QWMN()\

: I 7%7 Q%\\S’&Q\‘ﬂéﬁw\)&&/ WJ

N. PETERS. Phpto-Lithographar, Washington, . C.




(No Model.) 3 Sheets—Sheet 3.

G & A, RAYMOND_:}
- ~ 'MACHINE FOR REDUCING ORES, &c. - _
No.387,446.  Patented Aug. 7, 1888.

‘ /ﬁ&ﬁﬁ%é@; S o - Z 2l
ﬁmwm ws m{}iw\hﬁ“ '
7Sz, WSSy e

.N. PETERS., Pholo-Lithographgr, Washington, D. C,




- UNITED STATES

PATENT OFFICE.

GEORGE RAYMOND AND ALBERT RAYMOND, OF CHICAGO, ILLINOIS, AS-
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SPECIFPICATION forming part of Letters PatehtNo. 387,446, dated August 7, 1888.

Application filed February 23, 1888. Serial No. 264,927, (No model.)

To all whonv it may concerm:

- Beitknown that we, GEORGE RAYMOND and
ALBERT RAYMOND, citizens of the United
States, residing at Chicago, in the county of

5 Cook and State of Illinois, have invented cer-
tain new and useful Improvements in Ma-
chines for Redueing Ores, &e., which we de-
sire to proteéct by Letters Patent of the United
States, and of which the following is a specifi-

to catbion. |
Qur invention relates to that class of ma-
chines for reducing ores for which Letters Pat-
ent were granted to us February 19, 1884, Nos.
293,786 and 293,787, and also embraced In
(5 more recent improvements for which applica-
tion for patent, Serial No. 223,026, filed De-
cember 30, 1886, is now pending, in which the
reduction is effected by impact and attrition
between the fragments caused by counter-cur-
20 rents of air generated by oppositely-rotating
beaters mounted within thereducing-chamber.
In theaccompanying drawings,making parb
of this specification, Figure 1 is a side view of
our machine,partly in elevation and partly in
25 vertical section. Fig. 21s an end elevation.
Fig. 3 is a plan with the portions above line

x x, Figs. 1 and 2, omitted.
Immediately upon the bed structure A are
mounted in proper bearings for easy rotation
30 shafts a, one of which is shown in the sectional
portion of Fig. 1 and the other, which 1s 1ts
counterpart, is opposite and inclosed, the lat-
ter being preferably their normal condition,
for the purpose of protection from dust. On
35 these shafts, respectively, are pulleys « and a”,
by which it is designed that the shafts shall be
rotated in‘opposite direetions. On their inner
or adjacent ends are provided concave reduc-
ing heads or plates B, having within their
40 concave surfaces curved radial ribs b, which
plates and ribs as a whole we designate for
convenience ‘‘beaters.”” These beatersare in-
closed, excepting above, by a casing, A/, the
space above forming communication between
1% casing A’ and an upper chamber, D, properly
secured on said casing. A part, D, attached
to chamber D, indicates an outlet to a settling-
chamber,through which the reduced material
passes from said chamber D. The part Liis

| 2 hopper, and the mechanism Ii" is designed sc

for regulating feed through said hopper. F
F' and H are air-inlets to the chamber A’
These parts are all embraced, or substantially
S0, in the former patents and application, and
the working thereof described. The departure =5
in this example upon which our improvement
is based lies chiefly in the inclination of axes,
one with relation to the other, upon which the
beaters rotate, and in the concavity of the
beaters. We find that by a downward incli- 60
nation of shafts ¢ outwardly from the beaters,
and the consequent inelination of the planes
in which the said beaters rotate, great ad-
vantages are derived. Thisinclination of the
axes separates the beaters farther at top than 65
bottom. Theoreis fed from hopper K through
the top of case A’ to the space between the
beaters, due to their greater proximity to each
other below; is received by the latter on thelr
lower concave surfaces and is thrown from one 7o
to the other and returned by the action of the

ribs and commotion of air, and,if expelled by

the vortex, is again caught to be further sub-

Jjeeted to the operation until so reduced as to

be carried off. The reduction of ore in this 75
class of machines is chiefly due to impact of
one particle with another and atfrition caused
thereby in the powerfal vortex created by the
oppositely-rotating beaters.

It is obvious that the inclination with rela- 8o
tion to each other of the ribbed beaters, aided
by the concavity of the latter, tends to retain
the material in a smaller compass within the
vortex, by which the action of the particles
upon each other is increased, thus materially 8j
facilitating the operation of reduction.

It is nob essential that heads B should be
concave, nor that they should be strictly in
accordance with the form shown 1n the draw-
1ngs. ole

The difference between the action of the
machine above described and that of our ma-
chines degeribed in said patents and in said
application consists chiefly or mainly in this,
that in said former machines the currents of gg
air generated by the oppositely - revolving
beaters form two annunlar parallel strata with

 a dead-air space or central vacuum between
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them. The material on entering the chamber
in such case will be carried into one or the
other of these currents, and may be carried
around for a time without being brought into
contact with the material of the other current.
In our present type of machine, however, the
opposite currents of air generated by the re-
volving beaters assume a vortical direction,
the currents intersecting each other toward
the lower part of the chamber, and thus as-
suring the bringing of the fragments undergo-
ing reduction into contact with each other,
whereby their rapid and effectual reduction is
secured. '

Having thus described our invention, what
weclaim as new, and desire tosecure by Letters
Patent, 18—

1. A machine for reducing ores, &e., by im-
pact and attrition between the fragments, com-
prising a reducing-chamber, two oppositely-
rotatable heads or beaters mounted opposite
each other within said chamber in planes hav-
ing upwardly-receding inclinations with rela-

tion one to the other, and suitable means for

rotating said heads, whereby the fragments
are caused to move vortically, substantially as
described.
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2. In a machine for reducing ores, &ec., by im-
pact and attrition between the fragments, com-
prising a reducing-chamber, two oppositely- 30
rotatable heads or beaters mounted opposite
each other within said chamber in planes hav-
ing upwardly-receding inclinations with rela-
tion one to the other, and having radial curved
ribs,and suitable means for rotating said heads, 35
whereby the fragments are caused to move
vortically, subsfantially as deseribed.

3. In amachine for reducing ores, &e.,byim-
pact and attrition between the fragments, com-
prising a reducing-chamber, two oppositely-
rotatable heads or beaters having concave ad-
jacent surfacesand curved radial ribs mounted
opposite each other within said chamber in
planes having upwardly-receding inclinations
with relation one to the other, and suitable
means for rotating said heads, whereby the
fragments are caused to move vortically, sub-
stantially as described.

GEORGE RAYMOND.
ALBERT RAYMOND.
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Witnesses:
JOSEPH RIDGE,
FREDERICK C. GOODWIN.
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