1,784,246

3 Sheets-Sheet. 1 -

H. W. NEWTON

Filed July 9, 1925

G W i
7 _ o Y m H
. P ) HHH
o o Lds 2 - ALY e
- 20 -, BT
=Y Mul < W Ooouo.o Qoo PN
2 1 , E 229 =
25 - - \ oocc%o m.m. :
D, Wb o \ cq oo - : .
o <33R 0] . \ o - 3 P o
ZZ x> - — A oo’ > . - o0 530 .
ko) = N - 39502 C) =
=" . SCET) Y- So » 209, l—
Cidd 9900 522" IR
' L ~edBges ———— e
. ;
= ~ P
A 4 . e — e =
NS ol A 69 e P
" el A - o ——]

U ” /w mw_ .
PAN A Ly

INVENTOR
RNEY

~ Harry W.Newton

/BY

.

/Lo A

] - P

3 =
e

§ILEY A3 " ri 1
ra va ¥

- M)
et o)

7

CLASSIFYING AND WASHING APPARATUS

4

Al 4 et € J
| | i =
| _
092853 .
‘ R 14 N PR
: 18 ol N R A
| i - : — e ~hee 333
i L :
_ V| e e
al _ ol IV
* ’
ﬂ M ) I

Dec. 9, 1930

gy " ]k e 7 7 _xMMWMEb
off [ I~ / o
, 4 E 1=11Y
. £l




H. W. NEWTON

- 9, 1930.

1,784,246

CLASSIFYING AND WASHING APPARATUS

3 Sheets-Sheet 2

1925

Filed July 9

28 6L

LI

b B |

LUOT
L]

L LRI YT

I
[

I 1T

U1
(L]

-1

rs

L]

\g

al
Ah
P —
A
111 1l
i —
ENCIN ~ CE B H
.TW&._ PR B RS
M0 L U1 WP M0p
b0y 9 SV I I RO )
050y o , pd
:oc w0 < oy 113778
“c 0, 3y e
e 71N
0y 7, ¢
[ w -
¢ ©
v 2 I3
L vo oo P
! vy o 0%
.
w M vy, 2%0%
! 2o Jof [ Ta09
cuoy, vof o 2 0%
TN v ¢ "13%
cccnr Jaoaa
UL > 250
bols
splt
cv.\c
2ok
wcc ©
| < 0
R B 009
< co ] o al
by Lo - fan
WL 5000
CF 70
O n 0%
Wt 1 o0
Wby s ?
k of i ¢
.V cccct I
00,5 0Y 3] oo
a = (g 0° wcu. boe
b boe
wrd BEG Lo
v e 9)
e b I S _Oue
- aJace
. . R B
oL . B (]
cc: P Y 09,0,
W2 e ox B C S Y
v o IR N r
Lo ~o - MESN
;1.\4 < v, "o
g 8
[m]
S e ¢
o o2t

INVENTOR

//dr/y W. Newton




1,784,246

H. W. NEWTON
CLASSIFYING AND>WASHING APPARATUS

Dec. 9, 1930.

1925

Filed July 9

3 Sheets-Sheet 3

_ [ G g |
N /) AN / ; 5 Y ]
’ : C ] m z 3
g ‘ _ S m
- : l/r./ﬂ
3
b)) WJY
m
g %
o gna b redud \ . \
L 9 by
&h . et - 1T Wcaa o oo ..wu o7, ..(.rUOanOoaaoooﬂO
mk_ oo D‘NUMID. VL04DDO —— A e =2 =2 *
W g < _ Y
70 X
L
ve P\_
7 . ] ] O T
E./_ @ :_f: ::_:C~ A :_:___
04
/ e =
A
b ?
7 y2 ov




Patented Dec. 9, 1930

UNITED STATES

1,784,246

PATENT OFFICE

HARRY W. NEWTON, OF DENVER, COLORADO, ASSIGNOR TO THE DORR COMPANY,
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Application filed’ ¥ uly 9,

This invention relates to machines for the

~ wet classification of solids and is particular-
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remove the larger particles,

ly directed to improvements in machines of
the type employing a trommel or the like to
such as the appa-
ratus shown in United States Patent No.
1,445,007.

These machines are usually termed “wash-
ers” as they are employed extensively in
washing low grade iron ore, though they are
adapted to a wide variety of uses. In gen-
eral, such machines separate the solids into
three classes. The largest particles are re-
moved by the
termined by the mesh or aperture diameter
of the trommel screen. The particles pass-
ing through the trommel are again separated
into a coarse and a fine product by a snitable
wet classification apparatus. _

In the practical operation of these ma-
chines numerous difficulties in construction
and operation have arisen; and a principal
object of this invention is to improve the
construction in such a way as to eliminate the
difficulties, and further to provide 2 machine
which is more efficient both mechanically and
from an operating standpoint. '

One of the principal problems encountered
in operation has been the provision of a suit-
able construction for discharging the larger
solids from the trommel with a minimum of
moisture, as a relatively dry product with-

- out further treatment is often of the greatest
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importance commercially. Another prob-
lem, also connected with the trommel dis-
charge, has been the removal from the larger
solids of such fine solids, slimes, etc., as may
adhere to or be entrapped by the larger parti-
cles, a condition which is objectionable both
from the standpoint of efficiency and of
sightliness of the trommel product. This in-
vention includes arrangements suitable for
solving both problems in an eflicient and
practical manner.

Another object is to permit the simultane-
ous feed of dry solids and liquid at the feed
end of the trommel, with suitable means of
assuring the wetting of the solids by the time
they encounter the trommel screen, as it has
been found, though apparently not recog-

trommel, their sizes being de-.

1925. Serial No. 42,338.

nized heretofore, that such wetting improves
substantially the efficiency of the operation.

Other features of the machine have been
improved, such as the method of taking off
the overflow; but these features will be ap-
parent to those skilled in the art, from the
following description taken in connection
with the accompanying drawings, in which

Tig. 1 is a plan view of one improved type
of machine, ‘

Fig. 2 is a longitudinal median section
taken vertically through Fig. 1,

Fig. 3is a plan view of the trommel end of
another form of machine,

Fig. 4 is a transverse section on line 4—4
of Fig. 3 but showing details of trommel con-
struction corresponding to Fig. 2,

Fig. 5 is an end elevation taken from the
overflow end of Fig. 3 and, 4

Fig. 6 is a vertical transverse section
through Fig. 3 along the central line of the
trommel.

The washer is composed in general of a
rotary trommel with its lower portion im-
mersed below the fluid level in a mechanical
wet classifier, which may be of any preferred
type, one particularly effective form being
the Dorr classifier such as is illustrated in the
above mentioned patent. This construction
includes a classifier 2 with sloping bottom 3
and overflow 4 (described in detail hereafter)
sand discharge 33, rakes 5, actuating shaft 6,
pitmen 7, gearing 8, drive shaft 9, cams 10
and levers 12. The lower rake ends are sup-
ported from rocker shaft 13 connected to
hangers 14 through suitable belleranks which
are rocked by rods 16. The latter parts are
advantageously arranged at the sides of the
trough to provide suitable space for the trom-
mel. These parts are all embodied in the
standard Dorr classifier and are described in
the above patent.

" The trommel may be of any desired type,
preferably arranged with means for feeding
at one end and for discharging the oversize at
the other end. For convenience of descrip-
tion the material which is too large to pass the
trommel screen will be termed oversize; the
coarse material passing through the screen
bub removed by the mechanism of the classi- 100
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fier will be called sand while the finer solids
passing off with the overflow will be referred
to as fines. '

In the embodiment illustrated in Figs. 1
and 2 the trommel is arranged longitudinal-
ly of the classifier, and includes a foraminous
member or screen 17, circular in cross section
and suitably mounted for rotation about a
central axis. Various methods of supporting
and rotating the trommel are possible, the
form shown being driven from a sprocket 40
on the drive shaft 9 through a suitable chain
passing over idler 41 and around sprocket 42
on jackshaft 43 which carries a bevel pinion
44 meshing with a bevel gear 45 mounted on
the end of the trommel frame. The ends of
the trommel may be supported by bearings
46 which envelop the feed and discharge

* spouts of the trommel respectively, the latter
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serving as hollow shafts for the trommel. If
desired a suitable housing 47 may be provided
over the trommel to protect it and prevent
splashing in operation. :

In arranging the trommel in the classifier
it is difficult to provide a construction which
is convenient both for feeding and for han-
dling the trommel discharge.  In the above
mentioned patent the discharge is conven-
iently handled; but it has been found objec-
tionable to feed the trommel at a point with-
in the limits of the classifier, partly because
of difficulty in arranging the feed conveyor,
and partly because of the necessity for pre-
venting any of the feed from entering the

classifier directly. The present invention.

. therefore involves a trommel arrangement

40

in which the feed enters the trommel directly
from the outside of the classifier; and two
arrangements for handling trommel dis-
charge under these circumstances are shown
in Figs. 1 and 3 respectively.

It has been found as already indicated that

' with certain materials it is of substantial
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value to have the materials thoroughly wet-
ted before they are subjected to the action of
the trommel screen, since the latter does not
operate efficiently upon solids which are not
wetted.. Means for producing this wetting
action is most advantageously incorporated
with the trommel for the sake of simplicity;
and one convenient arrangement includes the
use of a scoop feeder attached to and rotating
with the feed spout 48 of the trommel. This
feeder may be of any well known type, the
form illustrated including a spiral 49 mount-
ed in a cylindrical drum 50 closed at both
sides, except for the central opening at one
side registering with the mouth of spout 48,
and the opening along the marginal portion
of the other side registering with the end of
the outer run spiral 49. A conical hood 51
may advantageously be mounted on the outer
end of the feeder, so arranged that material
fed in, as by feed chute 52, will be retained in
the lower part of the hood until is passes into

.charge end is picked u

1,784,246

the entrance of spiral 49. It has been found
that the rolling and mixing action to which
the feed is subjected in the scoop is effective
in practice to wet the solids thoroughly be-
fore they are discharged into the trommel
through spout 48,

Any suitable trommel -construction or
screen material may be employed, in accord-
ance with the requirements of different sizes
of machines and types of material. In the
machine shown the screen sections are sim-
ply mounted on drum ends 52 carried by the
feed and discharge spouts and connected by
spitgble longitudinal frame members if de-
sired. :

Material entering the trommel through
spout 48 falls to the bottom, which is sub-
stantially submerged beneath the fluid level

70

8

in the classifier, and is there subjected to the

usual trommel action, being conveyed grad-
ually to the opposite or discharge end of the
trommel by any suitable means, such as spi-
rally arranged conveyor flanges 53, and, if
desired, by a suitable slope of the bottom, as
by employing .a slightly conical trommel

with its wider end at the discharge, giving

a downward slope to the bottom of the trom-
mel. The oversize.which reaches the dis-
] and carried out-
wardly through the discharge spout 54.

Means are provided for draining the over-
size as completely as possible before finally
discharging it from the machine. For this
purpose it is preferred to employ forami-
nous lifting scoops 55, which in Fig. 2 are
shown as comprised of a series of narrow
bars forming a grid. These scoops, which
are shown in detail in Fig. 4 are so curved
as to pick up the oversize, and permit it to
drain while it is being carried above the
fluid level to the axis of rotation, where it
passes along suitably inclined curved plate
56 into the spout 54. This spout may have
suitable feed spirals 57, discharging into a
perforated cylinder 58 also having a feed
spiral 59. A suitable chute 60 is located
beneath the end of the discharge screen 58,
and carries the oversize downwardly through
the bottom of the classifier and out of the
machine. This arrangement is possible in a
classifier of the Dorr type, since the chiite
may be suitably narrow where it passes
through the zone of rake action, and the
rakes are cut away so that they clear the sides
of the chute. It will be apparent that with
this arrangement the oversize is given a sub-
stantial opportunity to drain, the excess lig-
uid passing through screen 58 into the body
of the classifier. Various modifications of
the specific arrangement shown are pos-
sible, one of which is described hereafter;
and this invention contemplates the employ-
ment of any such modifications within the
scope of the claims.

The solids passing through the trommel
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into the body of the classifier are subjected
to the action of the latter in substantially
the usual manner, the solids which settle
more readily passing to the bottom and being
raked up the sloping deck 3 to a point a
sufficient distance above the water level to
allow for drainage. The remaining solids,
which are kept in suspension by the flow of
feed and the agitation of the rakes and trom-
mel, assisted if desired by the addition of
wash water, are discharged as fines through
a suitable overflow, which with this partic-
ular arrangement is located at the sides of
the deep end of the classifier. The overflow
may simply pass over a suitable weir if de-
sired ; but the arrangement shown in Fig. 4
has been found advantageous under certain
conditions. This arrangement is based upon
the fact that where the conditions of agi-
tation and flow are suitable, it is frequently
possible to obtain a more accurate classifi-
cation at a desired size or mesh if the over-
flow is taken at a point a predetermined
distance below the surface of the pulp in
the classifier. An arrangement for the pur-
pose, which may be adjusted readily to de-
termine the exact depth from which the over-
flow is drawn, is shown in said Fig 4, and
includes a horizontal slot 61 in a side wall
of the classifier, extending: below the lower-
most point of the zone from which the over-
flow will be taken and at least to the upper-
most portion of such zone. A flat vertically

‘sliding gate 62 is adjustably supported to

vary the upper edge of aperture 61, as by
mounting gate 62 on threaded rods 63 pass-
ing through a support plate 64 with ad-
justing nuts 65 on the rods. '

The liquid which is discharged through
the overflow passes through opening 61 and
upwardly through ‘a suitable passage to an
overflow weir, which should also be pref-
erably adjustable so.that the elevation of the
liquid in the classifier may be suitably ad-
justed, and compensation made for different
rates of flow or separation at different meshes.
In Fig. 4 there is shown a fixed horizontal
weir 66 with a suitable vertical plate 67
forming a sliding weir bearing against plate
66 and vertically adjustable by means of
threaded rods 68 and adjusting nut 69, car-
ried by fixed frame plate 64a. The liquid
overflowing weir plate 67 passes into over-
flow box 70, which may be tapered to a cen-
tral discharge pipe 71. In the drawings the

overflow box has been shown on each side

of the lower end of the classifier extending
substantially from the end wall for a suit-
able distance; but obviously such an over-
flow arrangement may be suitably located
at any desired point, as in the end wall, this
construction being shown in Figs. 8 and 5.

1f desired the trommel may also be placed
transversely across the classifier, as shown in
Figs. 4, 5 and 6. This arrangement is espe-

3

_cially advantageous with certain materials

because of the possibility of locating the
trommel symmetrically with relation to.the
overflow and rakes. With this construction
the trommel may be of the same type as is
illustrated best in Fig. 2; but for convenience
another type is shown, which is likewise
adapted for use in the machine shown in
the latter figure. The feed scoop has been
omitted, a simple feed spout 48a being in-
cluded. At the trommel discharge end a
different type of draining scoop 75 for lift-
ing the oversize to the discharge has been
illustrated, this scoop being in the form of
a suitable strip of perforated material which
emerges into a cylindrical discharge spout
544 having if desired a discharge spiral 57a.
This construction has been found highly
efficient where large chunks of material are
included in the oversize, as in the washing
of iron ore; since a large unobstructed aper-
ture is provided through which such chunks
will pass without obstructing the smaller
particles or jamming in the throat of the
discharge. It is understood that the inner
edge of the scoop 75 will be suitably curled
or deflected if necessary so that oversize car-
ried along the strip will pass outwardly into
the field of the spiral 57a.

The general arrangement of the discharge
end of the trommel in this embodiment is
also substantially different, though the ar-
rangement shown is equally applicable to the
form disclosed in Fig. 1. In the washer of
Figs. 3 to 6 the bearing at the discharge end
is located beyond the solids discharge, a suit-
able opening or series of openings in the

‘discharge spout permitting the oversize to

drop into a discharge passage. This arrange-
ment permits a smaller bearing with greater
efficiency and durability, and which is also
much easier to align.’ ' :
Referring to Fig. 6, the discharge spout
54a opens into a cylindrical cage formed of
bars 76 mounted on the periphery of a disc
77 carrying shaft 78 mounted in bearing 79
on frame 80. The apertures between the bars
76 of the discharge cage are sufficient to per-
mit the largest size chunks to fall into the
discharge chute 81 without jamming. A suit-
able drive pinion 82 may be mounted on the

discharge end of the trommel, the form shown -
having the pinion on a suitable extension of .

disc 77.

Tt is sometimes valuable to wash the over-
size and this may be readily accomplished by
the use of a spray pipe 83 extending through
a suitable bore in shaft 78 and through the
center of the discharge spout 54, with suit-
able perforations in the pipe so located that
wash water will be thrown on the oversize in
the spout, but only at a distance from the
discharge end of the spout sufficient to per-
mit the water to drain off before the solids
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are discharged. The water is preferably
drained back into the trommel, so that the
fines carried thereby may pass into the classi-
fier. This can readily be accomplished by
locating a drainage surface 84 directly under
the. perforated discharge spout, sloped to
carry drained water back into the trommel.
- Referring to Fig 4, which is a cross sec-

tion of the embodiment illustrated in Figs.
'3 to 6, except that the discharge scoop ar-

rangement shown is that of Fig. 2, it will
be seen that the overflow passes directly from
the full length of the trommel to the end of
the classifier. In order to avoid too strong a
current along the surface, which might carry
over some sand, a suitable baffle may be in-
serted, such as a staggered baffle system in-
cluding plates 85, 86 and 87 extending across
the classifier tank and mounted on opposite
walls. These plates may if desired be foram-
inous. It may also be desirable with certain
types of material to employ means for pre-
venting fines from traveling too far toward
the sand discharge end, which naturally in-
creases the tendency to carry fines off with
the sands. This may be prevented by em-
ploying a suitable baflle 88 at the side of the
trommel opposite the overflow which may
include a vertical portion 89 and if desired a
connected plate 90 substantially parallel to
the classifier tank bottom. A suitable plate
91 prevents solids from lodgiug in the bend
of the baffle. All portions of the baffle pref-
erably extend entirely across the tank and
may be mounted on the tank sides and on
a suitable transverse beam 92.

If desired, wash water may be introduced
at the rear of the trommel, beyond the baffle

89 if employed, as by means of pipe 93. This

arrangement produces a flow beneath the
baffle system at the rear of the trommel, tend-
ing to carry to the overflow any fines which
are entrapped with the sand.

The general arrangement of the transverse
trommel is shown adequately in Figs. 3 and
5, the overflow being located at the end of
the tank and conveniently being in two sec-
tions as shown'in Fig. 5, to provide suitable
slope to the bottom of the overflow compart-
ments 70.. The drive with this arrangement
may be slightly different, including a spur
gear 82 driven by pinion 44¢ on shaft 43«
carrying pulley 422 which may be driven
from a corresponding aligned pulley on drive
shaft 9. :

While a specific machine has necessarily
‘been described, it will be apparent that nu-
merous modifications in addition to those in-

dicated may be employed within the scope of.

the invention as set forth by the claims. In
particular, while the arrangement has sub-
stantial advantages when a Dorr classifier
having a reciprocating rake is employed, the
trommel may likewise be used with other

1,784,246

forms of classifier such as the rotary and
drag types including log washers. :
aims. v

1. Apparatus for the classification of sol-
ids in liquids comprising a wet classifier, a
trommel extending above the fluid in the
classifier and having a passage for oversize
solids at one end, means in said passage for
washing the oversize solids, and means for
draining wash water and undersize solids car-
ried thereby into the classifier.

2. Apparatus for the classification of solids
in liqmdg comprising a wet classifier having
an overflow at one end, a trommel across the
classifier, and a vertical transverse partition
extending across the classifier at the side of
the trommel opposite to the overflow, the
lower edge of said partition being located ad-
jacent the bottom of the classifier.

3. Apparatus for the classification of solids
in liquids comprising a wet classifier includ-
ing a tank, a rotary cylindrical trommel lo-
cated above said tank and extending into the
tank below the liquid level therein, said trom-
mel having a cylindrical axial discharge pas-
sage at one end extending across and beyond

a wall of said tank, said passage including .

perforated walls for the drainage of over-
size solids and having a discharge opening
for the solids substantially spaced from said
tank wall; and bearing means for rotatdbly
supporting the trommel including a bearing
at the discharge end of the trommel engaging
the discharge passage at a substantial dis-
tan]c{e beyond and outside of the walls of the
tank. :

4. Apparatus for the classification of solids
in liquids comprising a mechanical wet clas-
sifier having an overflow at one end, a trom-
mel across the classifier, and a vertical trans-
verse partition extending across the classi-
fier at the side of the trommel opposite to the
overflow, the lower edge of said partition be-
ing located adjacent the bottom of the clas-
sifier, and a baffle located between the trom-
mel and overflow to prevent direct passage
of fluid from the trommel to the overflow.

5. Apparatus for the classification of solids
in liquidg comprising a mechanical wet clas-
sifier having an overflow at one end, a trom-
mel extending across the classifier, and a wall
across the classifier substantially parallel to
and adjacent the bottom of the classifier and
having an upwardly directed portion extend-
ing substantially to the liquid level at the
side of the trommel opposite to the overflow.

6. Apparatus for the classification of solids
in liquids comprising a classification com-
partment, mechanical means for agitating
the pulp in the compartment and removing
settled solids therefrom, said compartment
having a single overflow passage with an air
inlet opening thereto, and members defining
said opening including a vertically adjustable
member defining the upper edge of said open-
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ing, the overflow passage and the opening

- being located outside any vertical plane

16

through the agitating means.

7. Apparatus for the classification of solids
in liquids comprising a classification com-
partment, mechanical means for agitating
the pulp in the compartment and removing
settled solids therefrom, said compartment
having a single overflow passage with an air
inlet opening thereto, and members defining
said opening including a vertically adjust-
able member defining the upper edge of said

" opening, the overflow passage and the open-
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ing being located outside any vertical plane
through the agitating means. _
HARRY W. NEWTON.



