Jan. 20, 1925.

Rorary FeroeRrs

L.

A. G. McGREGOR
CRUSHING AND SEPARATING PLANT

Filed May 1, 1923

VimRATING )SCREENS
Fivrsweo Proover

Srorace Bins

1,523,435

3 Sheets-Sheet 1




Jan. 20, 1925. | ‘ 1,523,435
A. G. McGREGOR ’

CRUSHING AND SEPARATING PLANT

Filed May 1, 1923 3 Sheets-Sheet 2

TR

L 2.




1,523,435

3 Sheets-Sheet 3

Ir -%MMMWU\\
Sl T B Shlidolc”Sujejue. el shueli Syl chafoie: oty fulpiptpl sl sl sy it pueye Al o)
\nn%unxna-»||miu|uﬁun,iuw|-|uwnnuuuwmﬂunwwnnnmwm“mmmMWmnHWWWUnumnhHhﬁwﬂﬁh BT T IAI S AT L c s
2@ N O et o Sl Rt o “ e Tt <
= = p - : :
!

Jan. 20, 1925.

A."G. McGREGOR

‘CRUSHING AND SEPARATING PLANT

V

F\iled May 1

1923

'




10

15

20

25

30

3

<>

40

45

50

55

Patented Jan, 20, 1925,

Ul MTED STAWE’@S

ALEXANDER GRANT McGREGOR,

CRUSHING AND SEPARAT

To all whom it may concern:

Be it known that I, Aurxanper Grant
- MoGrreor, a citizen of the United States,
residing at Warren, in the county of Cochise
5 and State of Avrizona, have invented or dis-
covered certain new and useful Improve-
ments in Crushing and Separating Plants,
of which the followmo is a specification,
reference being had therein to the accom-
panying drawmos

In mills for c1ushmo and separating ores
or other similar hard materlals, in pulver-
izing the same, and which employ voller
crushmn mills, it is common practice in
1'ec1ucm(r oversize to employ one mill for
the first stage or coarse crushing of the
oversize and another mill to which “the finer
oversize from the screens is fed for the
second stage or finer crushing, the crushed
material from the second mill being then
veturned to the screens for separation, in
securing the finished product. In crushing
very hard material the crushing rolls after
a fime become more or less indented or
corrugated thus allowing more oversize to
pass through them. For the finer crushing
it is 1mportf1nt that these corrugations or
indentations be kept as small as possible.
With the present improved system, when
new shells have been placed on a set of
rolls that set may be used for the finer
crushing until the indentations or corruga-
tions become excessive, when the feed of
the material for the coarse crushing may be
shifted to such set of rolls, thus allowmfr
the shells of the rolls to be finally worn
out in the coarse crushing service. In this
way the rolls having the newer shells may
be used for the finer crushing, and the rolls
having the older shells may be used for the
coarser crushing, where the indentations or
corrugations are not as great a detriment.

The present invention has for its object
to provide a crushing and separating plant 3
or system employmo two or more roller
crushing mills with means whereby the
cmshmg mills may be employed for one-
stage crushing or for two-stage crushing,
and when utilized for two- staoe crushlncv
either the coarser or finer oversize from the
screens may be fed to any desired mill, so
that such mill may be used either for ‘the
first or coarser crushing of the oversize, or
for the second or finer crushmor of the over-
size, as may be- desirable. Thus by means
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of the present invention the plant may be
converted from a two-stage crushing plant
to & one-stage crushing plant, and’ viee
versa, with in termediate screening, or may
be run as a one-stage crushing plant with-
out screening, as may be desu‘ed, according
to the nature or condition of the ores 1)e1ng
treated.

In ‘the accompanying drawings Fig. 1
is a diagrammatic view of a crushmo “and
separating System embodying the plesent
invention, I‘ms 2 and 2* are illustrative,
in elevation, of the invention.

The material to be reduced by the roller
crushing mills s usnally first coar sely
crushed by jaw crushers or other forms
of crushing mills, and such coarsely crushed
material may be fed from the coarse
crushers by a conveyor 1 to a storage hin
2 having openings 2% in its bottom thl'ouol
which this erushed material may be fed to

the screens or separators 3 by a set of
rotary feeders 4 driven in any desired
manner.  The finer material passing

through the screens 3 drops to a conveyor
5 dischar Omo the fine finished product onto
a conveyor The oversize from the screens

18 dlscharOOG onto a conveyor 7 by which
Jt is carried to any desired one of several
storage bins 8 beneath which are arranged
rotary feeders 9 discharging to a set of
roller crushing mills 10. The material
from the said crushing ’nﬂ]s 10 is dis-
chfuged onto a conveyor 11 by which it is
carried to a storage bin 12 h‘wmo openings
12# in its bottom for discharging the crushecd
material to votary feedels 4* and 4 dis-
charging onto screens 3* and 8*. The over-
size from the screens 3“ and 8 is discharged
onto a conveyor 15 by which it is carried
te one of the bins 8 and thence through =
rotary feeder 9 to a crushing mill 10. "The
ﬁne product passing throuoh the screens

@ falls onto a conveyor 13 and the finished
product from the screens 8° falls onto the
conveyor 14, from which conveyors it is
discharged onto the finished product con-
veyor 6. The conveyors referred to are all
of the endless belt type.

It will be understood that the oversize
from the sereens 8 is much coarser than the
oversize from the screens 3* and 3. 1In
Fig. 1, diagrammatically illustrating the
invention, the coarser oversize material
from the screens 8, and carried by the con-
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Woym 7, is supposed (o be dlscharoed into

the first of the bins § through the nedmm
of a tripper 16, while the finer oversize ma-
terial from the screens 3* and 8b, will be
discharged onto the convenyor 15 which
is shown as discharging into the second of
the hins 8 by a tripper 7.

These discharging trippers are conven-
tionally represented in Fig., 1, but are of
form- now in wuse, and are
mounted on wheels so that they may be
moved to any desired position over any bin
8, as will be understood from Fig. 2* in
which the tripper 17 is somewhat diagram-
matically Mustrated, and in Fig. 2 whele
a tripper 18, discharging into the bin 12, i
also shown. By the use of the system ot
conveyor belts above described and  the
movable or adjustable trippers 16 and 17,
throngh which said belts run, it will be

understood  that the coarser oversize ma-
terial, carried by the convevor 7, may be

(lmcharoed into any desired one of the bins

8 and may pass thence to any desired one
()i the roller crushing mills 10. Also the
conveyor 15 may, by the use of a movable
or adjustable tripper, as 17, be discharged
into any one of the bins § and may pass
any desired one of the crushing
mills 10. '

Thus, in two-stage crushing, any one or
more of said roller crnshmg mills in which
the shelis of the vollers are most worn may

_be utilized for crushing the coarser oversize

material, and in which the corrugations or
indentations of the worn shells are not
geriously detrimental, while one or more of
a set of roller crushing mills. having fresher
or less worn shells on the crushing rolls,
may be utilized for the finer crushing, as
hereinbefore referred to. In other words,
any one or more of a row or series of roller
crushing mills mav be used for the coarser
or first (/1115111110, and any one or more of
such series of mills may be used for the
second or finer crushing. Tt will thus be
appavent that the shells or sleeves of the
rolls may be finally worn out in the coarser
cwsh]no service, while the mills having
the newer or less worn shells may always
be utilized for the finer crushing.

In ore reducing plants as now oenerlﬂ v
arranged it is usu‘tl to arrange “the roll
crushingJnﬁ@hines for-the coarser material
ona certain level orin a room by themselves,
while the roll crushing machines for . finer
crushing  are located on a lower level or
in another room by themselves. My ap-
rangement as herein shown permits the ma-
chines or rolls for coarse and fine crushing
to be all arr anged in a row side by 51de
so that repairs, etc., may be effected by the
assistance of one overhead crane. A lso by
putting - these roll crushing machines all
in one room side by side the attendance is

1,528,435

much simpler than with the old arrange-
nient.

As hercinbetore stated the present inven-
tion permnits the plant to be converted from
a two-stage crushing ‘plant to a one stage
criushing  plant, and vice versa, according
to the nature of the ores being treated.
To convert the two-stage cmshmor plant
herein shm\n, and oper atlno as above de-
scribed,
the movable trippers 16 and 17 may be ar-
ranged to discharge into any one of the
bins 8 at the same time. In practice, how-
ever. in utilizing the plant for one-stage

rushing, the said trippers 16 and 17 could
be caused to travel automatically back and
forth over the bins 8, thus discharging the
oversize indiscriminately
which would all contain the same kind of
mixture to be fed to the roller mills 10.
In one-stage crushing the return conveyor

into a one-stage uushmo' plant .

into - said bins
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belt 11 will be dispensed with or arranged

to discharge to a finished product recep-
tacle or plle - 7

In handling certain ores whlch may, be
sticky and Wet from exposure. to rain or
other causes, it is practically 1nlpossﬂa1e to
pass the same through screens and it is more
expedient to pass them either once or twice

through' roller mills without bemo orushed-
“Thus. in -

down to the fixed maximum size.
a known instance a mining company handles
an oxide ore which, darmo the greater part
of the year, gives no tr ouble in crushmo and

creening, bvt which, during the rainy sea-
son, becomes very sticky and is put through
the crushing plant with much . difficulty.
handling ores under such conditions the
screens 3° and 8° may- be dispensed “with

and the crushed 01e from bin 2 may be- dis-
Lh'}OLf] into any or dH of the bins 8 by
means of the conveyor 7 , the ore from the
feeders 4 being discha 1’0ed over screens 3
and ‘onto the conveyor 7, the ore from bin
12 and feeders 40 and 40 being “discharged
onto convevors 13 and 14.

mom the foregoing it will be undelstood
that the' invention provides a flexible ore
L’l‘%h]ﬂﬁ plant which may be operated («)
either as a two-stage uushmo ‘plant, the
final stage crushing “mill or mll]s being in
closed cireult w1th the screens 8# and 30
or (h) as a one-stage crushing p1ant with
the crushing mill or wills in closed cireuit
with the screens 3* and 8°; or (¢) the plant
may be operated as a one-stage crushing

plapt with none of. the crushing mills 1n’

closed cireuit \Vlth the screens.

The invention is not to be understood.
as being limited to any particular details

of construction, or to any particular driving
mechanism for the different elements and

machines employed in this improved system .

of screens, conveyors, trlppers, feeders and
roller crushing mﬂls, but the invention will

Tn-

T

Lod

110

115

120

136



10

15

20

25

30

85

40

46

50

55

1,623

be understood as residing in ‘the novel ar-
rangement of these elements and machines
herein shown and described and by which
the object of the invention is effected. The
screens 3, 3% and 3° diagrammatically
shown in Fig. 1, are, of course, to be vibrat-
ing screens of well known form and will
be operated in any suitable manner,

Having thus described my invention I
claim and desire to secure by Letters Pat-
ent:

1. In a crushing and separating plant,
the combination with a plurality of sets of
screens and a plurality of roller crushing
mills, of adjustable means for supplying
coarser or smaller oversize material to any
desired one of said rvoller mills, in two-
stage crushing, while enabling the plant to
be converted into a one-stage plant, if de-
sired.

2. In a crushing and screening plant, the
combination of two or more sets of screens
and two or more roller crushing mills, of
adjustable means for supplying either
coarser oversize material or smaller over-
size material, or both coarser oversize ma-
terial and smaller oversize material, to any
desired one or more of the said voller
crushing mills, thus enabling the plant to
be run as a two-stage crushing plant or a
one-stage crushing plant in closed circuit,
or as a one-stage crushing plant in open
circuit, as described, at the will of the op-
erator.

3. In a crushing and separating plant,
the combination with two or more sets of
screens and two or more roller crushing
mills, of adjustable means for supplying
either coarser oversize miaterial or smaller
oversize material to any one or more of the
said roller crushing mills, at the will of the
operator.

4. In a crushing and separating plant,
the combination with two or more sets of
screens and two or more roller crushing
mills, of adjustable means for supplying
either coarser oversize material or smaller
oversize material to any one or more of the
said roller crushing mills, at the will of the
operator, said supplying means comprising
oversize-receiving bins above said mills,
bins above said screens for holding coarsely
crushed and returned oversize material,
conveyors for taking oversize material from
said screens to said first-named bins, a con-
veyor for taking the product from said
mills to said oversize bin above the screens,
and movable discharging means whereby
the coarser or the smaller oversize material

435

may be discharged into any one of the bins
above said mills, to be fed to any desired
mill or mills.

5. In a crushing and separating plant, the
combination with one or more sets of
screens and two or more roller crushing
mills, of means for supplying either coarser
oversize material or smaller oversize ma-
terial, to any one or more of the said roller
crushing mills, at the will of the operator,
gaid supplying means comprising bins above
said voller mills, feeders between said bins
and mills, bins above said screens, feeders
between said last-named bins and said
sereens, two belt conveyors for carrying the
coarser and smaller oversize from said
screens to said first-named bins, a belt con-
veyor for carrying the product discharged
from said mills to a bin ovgr said screens,
and trippers for discharging the material
from said belts into said bins, the trippers
above the roller-mill bins being movable so
that either the coarser or the smaller over-
size material may be discharged into any
one of the said bins and so be fed to any
desired mill or mills.

6. In a roll crushing and screening plant,
the combination with a plurality of sets of
roll erushing machines in a row side by side,
of adjustable means for supplying coarser
or smaller oversize material to any desired
machine in said row, accomplishing two
stage crushing with rolls set in one row and
on the same level.

7. In a roll crushing and screening plant,
the combination with a plurality of sets of
roll crushing machines in a row side by
side, of adjustable means for supplying
coarser or smaller oversize material to any
desired machine in said row, so that any
particular roll crushing machine may be
fed with coarse oversize, or finer oversize,
for two stage crushing, or any particular
machine or machines in said row may be
fed with both coarse oversize and fine over-
size for one stage crushing. )

8. In a roll crushing and screening plant,
the combination with a plurality of sets of
roll crushing machines in a row side by
side, of adjustable means for supplying
coarser or smaller oversize material to any
desired machine in said row, so that the
finer crushing may be done by the machine
or machines in said row which are in better
condition for the said finer crushing oper-
ation.

In testimony whereof T affix my signa-
ture.

ALEXANDER GRANT McGREGOR.
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