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UNITED STATES

PATENT OFFICE.

JOHUHN M. CALLOW. OF SALT LAKE CITY, UTAH.

SUBME_RGED-SCREEN SIZER AND SEF’AHATOR.

No. 803,550,

Application filed February 10, 1805, Serial No, 245,087,

Specification of Letters Patent.

| Patented Nov. 7, 1905.

To all whom it may concern:

Be it known that I, Joax M. CALLOW, a sub-
Ject of the Xing of Great Britain, and a resi-
dent of Salt Lake City, Utah, have invented
certain new and useful Improvements in Sub-
merged - Screen Sizers and Separators, of
lcation accom-

panled by drawings. |

This invention relates to improvements in
screening-machines, and more particularly to
that class of screening-machines having a flat
perforated sheet or screen-cloth lying in a
horizontal or inclined position on which the
ore or other material to be screened is placed.
In such machines, by means of suitable shak-
ing mechanism, pieces small enough to pass
through the holes are shaken through and the
oversize portions are retained and by the ac-
tion of the machine are continuously dis-
charged, thus effecting a separation of the
fines from the coarse. -

The invention has special reference to the
screening of wet material, although the ma-
chine may be utilized with any kind of ma-
terial to which it is applicable.

Many difficulties have heretofore been met
with in screening wet material of any kind on
horizontal or inclined screens. the principal of
these difficulties consisting of the fact that as
soon as the pulp strikes the sereen the water
passes through, leaving the ore in such a
plastic condition that perfect work is 1mpos-
sible even when assisted by an excessive vi-
bration of the screen or the addition of large
volumes of water to keep the pulp in a dilute
state. -

This invention has for its objects to avoid

the disadvantages attendant upon the use of

screening apparatus of the character referred
to, obviate the difficulties heretofore met with,

lmprove such apparatus, and render it much
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more efficient in operation.

To these ends the invention consists of ap-
paratus for carrying out the above objects
embodying the features of construction, com-
binations of elements, and arrangement of
parts having the general mode of operation
substantially as hereinafter fully described
and claimed in this specification and shown in
the accompanying drawings, in which-—

Figure 1 is a longitudinal vertical sectional
view of the machine on the line A B of Fig.
5. Kig. 2 is a plan view of the machine.
Fig. 3 is a transverse sectional view of the
same on the line C I of Fig. 1. Fig. 4 is an

enlarged detail transverse sectional view of

- the device for tightening the sereen-cloth.

Fig. 5 is alongitudinal sectional fragmentary
view of a modified form of the apparatus.
Fig. 6 isa fragmentary plan view of the same.
Fig. 7 is a transverse sectional view of the
same, taken partly through the body of the
screen-sizer and partly through the oversize
discharge.

Referring to the drawings, A represents a
tank or box containing the body of water in

which the screening is done. In thisinstance

1t is preferable to move the screen J relatively
to the box A, although other constructions

and arrangement of apparatus may be found

00

suitable for carrying out the objects in view

without departing from the spirit of the in-
vention. Contained in the tank A is-a float-

ing frame (3, suitably connected, as by means

of therods V, with the superstructure V' and
also connected by a connecting-rod Q' to the
apparatus H' for imparting a differential
motion to the frame. The apparatus H' may
be of any suitable and well-known character
for 1mparting a progressive feeding motion
to the screen, and any suitable mechanism

may be substituted for that shown in the .

diagram, the apparatus shown being prefer-
ably a ** Wilfley ” motion. The screen-frame
H, as shown, is carried by the floating frame
(x, and the screening-cloth J is stretched
upon thescreen-frame. The screen, as shown,
terminates in the inclined oversize discharge-
lip IS, -

The screen-trame is suitably secured to the
floating frame (3, as shown in this instance,

sald screening-frame resting upon the ledges-

G', which form a part of the floating frame
(r, and the bolts and keys P and angle Q
irmly secure the screen-frame in place. By
drawing out the keys the screen-frame may
be quickly loosened and readily removed for
repalrs or a duplicate frame inserted in its
place. |

The box A is provided with a sloping bhot-
tom B, at the junction of which with the
sides of the tank are arranged a series of
orifices N, which may be provided with ad-
justable gates or reducing-plugs N’ in ac-
cordance with the quantity of water used.

Along the sides of the machine are provided -

overflow-weirs C. Gutters D lead from the

‘welrs C to the downtake-pipes E and thence
to the launders F.

~ The screen-frame H is preferably provided
with a blind-feed sole-plate (+ at its receiving
| end, on which the ore and pulp fall from the
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teed-box M and over which 1t spreads before
reaching the delicate screen-cloth. The frame
H 1s also provided with projecting sicdes or
edges M', each of which is cut down or re-
cessed for a distance equal to the length ot
the screen-cloth. The edges are then pref-
erably rounded off to form welr-overflows
over which the water may flow down through
vhe lonmtudmallv extending openings or
slots O in the floating frame G,. and from
thence into the tank A. The overﬂow—weus
(! are substantially on the same level as the
sereen -cloth J, so that the surface of the
screen-cloth is approximately coincident with
the surface of the water in the tank.

According to this invention the screen-sur-
face 1n the tank is always kept submerged in
a, quiescent water-bath, so that the separation
of the fines from the course shall take place,
as it were, in a water-bath. To prevent the
ore from 1ush1nﬂ' over the end before it has
had time to screen properly, the inclined and
pivoted lip K is provided, which may have
suitable means in connection therewith for
altering its angle of inclination. The top
edge of the hp K is preferably somewhat
above the water-level, but instead the whole
lenoth of the screen may be slightly inclined,
in which case the discharge end of the screen
will be above the level of the water in the
tank. The sereen may, as shown, be support-
ed in the tank for horizontal movement and
may bhe arranged horizontally or else 1n-
clined, as descrlbed but 1n thls instance and
t0 illustmte the i1wer. tion it is arranged sub-
stantially horizontally.

In sereening ores it is very desirable that
the oversize ore shall pass from the screen
substantially free from muddy water and
slime, and this is another reason for making
the dlgchawe and of the screen higher than
the water level in the tank, 1t bemo under-
stood that the ‘inclined lip K w hen em-
ployed is to be considered a part of the
secreen for this purpose. The oversize ore
after leaving the screen does not agaln come
into contact with the muddy water of the
tank containing the screen from which it is
discharged, and conse( uently it is practically
free from Shme and in much better condition
for subsequent treatment, such as crushing,
&c. |

In the operation of the machine such as de-
seribed in accordance with this invention it
is important that provision should be made
for the free discharge of any air which may
accumulate under the surface ot the screen,
and this end is accomplished by building the
screen-frame without transverse obstructions
or projections along the under side of the
screen, so that air- bubb es that may form and
might accumulate on the under side of the
sereen can travel forward until they come to
the inclined lip K and there be freely dis-
charged into the open space K’ under the lip

............
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- frame enable this to be done.
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and between the lip and the surface of the
water. The arrangement of the screen 1n a
slightly upwardly inclined position still
further assists in the free discharge of any
entrained or accumulated air under the screen
cloth. It will be seen that a weir K* is pro-
vided at the end of the tank underneath the lip
K of such height that the screen is properly

submerged, and the lip is adjusted so that

there is an open space between the top of the
weir K* and the bottom of the lip K.

The floating frame Or, carrying the screen,
is so hung from the superstructure V' that
the screen may be adjusted vertically. As
shown, the rods V at the receiving end of the
frame are connected to an i1dle shaft W. At
the front end they are connected to the levers
X, which are Leved onto the rocker-shaft Y,
to which in turn is connected the lever 7, [mv-
ing a counterbalance M*suspencded therefrom.

In the operation of the machine, under cer-
tain conditions of feed and water it 1s some-
times found desirable to support the front end
of the screen-cloth above the surface of the
water, leaving the back or feed end sub-
merged. It will be seen that the inelination
of the sereen may be changed and regulated
while the machine i1s in motion by varying
the welght of the counterbalance M*or by va-
ryving the leverage. As shown, the leverage
may be varied by moving the weight along
the lever Z. The floating frame (5 1s prefer-
ably made of wood or other buoyant material,
so that it is partly, 1f not wholly, Supported
and floated by the surrounding water, and
one use of the counterbalance M* is to assist
in supporting and buoying up the frame and
to counterbalance the weight of the ore par-
ticles upon the surface of the screen.

In the operation of the machine power 1s
applied to the differential motion I’ by a suit-
able belting and the screen shaken. The feed
or pulp 1s “fed from the feed-box M and is

distributed over the full width of the screen

through the holes 72 and falls onto the blind-
feed sole plate below, from whence 1t passes
to the screen-cloth, the water and the fines
passing through the sereen and 1n a short
space of time illing the tank A, while the

oversize- portions are propelled forward up

and over the inclined lip X and into the over-

' size spout L. Part of the water is discharged

through the orifices N into the catch-launders
F and part over the ovelf'ow-weirs C at the
sides of the tank, the orifices N being so reg-
ulated that there shall always be an overflow
at C. By this means the water-level in the
tank 1s maintained at a subst%ntlally uniform
level.

The relationship between the surface of the
front end of the screen and the surface of the
water 1n the tank should remain substantially
constant, and the method of suspending the
frame as described and the buoyancy of the

In the event
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of a sudden 1ncrease in the qiiantity of water |

coming into the machine the orifices N can

‘dleh&I‘U'B only a definite quantity and the

Surplus passes over the weirs C, consequently
increasing the depth of the water over these
Welrs, and were 1t not for the buovancv of
the frame and the mode of suspension the
front end of the screen would be submerged
to too great an extent. As soon, however
as the depth of water in the tank Inereases
the frame G is raised correspondingly, and
the degree of submergence is thereby main-
tamed substantially constant. One mode of
suspending the screen in the tank has been
described and has been found to operate effi-
ciently and well; but other arrangements may
be constructed f01 carr Vmﬂ‘ out the same ob-
jects, and the invention is not to be under-
stood as limited to the construction shown in
the drawings. The arrangement of levers
and counter bdlance shown for Suspendmo' the
screen has the advantage that provision is af-
forded for cleaning the screen by pluno’mcr
it up and down in the water-bath, causing
the water to be impelled through the meshes
of the screen, and thereby forcmo out slimes
and other toremn material that may have be-
come entangled therein.

Accordmu to the construction of this appa-
ratus if the water is prevented from passing
through the sereen with all the fines because
of the choking of the screen by a surcharge
of material it will be seen that the water w1ll
rise above the top of the rounded edges of
the screen sides M’ and fall into the opening
O and thence into the tank A. This over-
flow supplies the loss under the screen-cloth,
raises the surface of the water there, and
agaln brings about the free settling condltlon
which is requ181te for the proper operation of
the machine, and in due time the machine re-
sumes 1t proper functions.

Improved means are provided for tlo"hten—

ing the screen-cloth. (Illustrated in detail in
Fw 4.) At substantially the center line of
the screen-trame 1s arranged a center bar R,

- which is grooved along its whole length to
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receive the tightening dewce consisting 1in
this Instance of the rod or piping T, arranﬁ'ed
over the groove and adapted to be forced
thereinto by sultable means, as the thumb-nuts
S on the bolts §'.  As the piping T is forced
into the groove it carries with 1t the cloth,
thustig htenmcr thescreen. Totakethe strams
of thls I;whtemntr and prevent the distortion

of the screen- fra,me struts or braces U are.

promded of thin iron, preferably, set edge-
wise with the line of motion, so as to cut
through the water and make as little dlsturb-
ance as possible therein.

In Figs. 5, 6, and 7 a modified form of ap-
paratus is shown having different means from

those already desceribed for leading off the sur-
plus of water in the feed followmﬂ* a rush of
comparatively dry material onto the screen.

In the c,onstructlon shown in Figs. 5, 6, and
7 both the tank A and sereen are momblu by
way of illustration, although this need not
necessarily be the case, and one may be mov-
able relatively to the other In order to carry

off the surplus water, as described, pairs of
angle-irons or guides 1 of suitable matem&l

are arranged lOIlﬂltlldln&HV substantially in
the middle of the screen. The tops of these

angle-irons or guides 1 are slightly above the
normal surface of the water on the screen,
and they serve to confine the material to the
screen and leave a bare space between them,
through which surplus water 18 dischar o*ed
in sufficient quantity to rise and flow over
the edges of the angle-irons. Preferably
these angle-irons are continued beyond the
SCreern- cloth up to the edge of the discharge-
hp K, so that any material acmdentallv oet-
ting into the channel between said angle-irons
1s properly discharged, and material on either
side of the irons is prevented trom finding 1ts
way around the ends into said channel. “Ac-

| cording to this construction if the water which

normally passes through thescreen-cloth with
the fines is p1evented from doing so by the

choking of the screen it will rise above the
top of “the guides 1 and  flow throngh the
screen between them, which 1s kept clear from
material. This overflow supplies the loss un-
der the screen-cloth, raises the surface of the
water - level, ‘and brmcrs about the free set-
tling COHdltIODquulSlte lor proper operation.

| have discovered that by submerging the

screen area any large particles pla,ced there-

on are thereby put into what may be termed

" free settling” condition, for by reason of

.belnﬂ 1mmet_sed they are in a condition to ar-

range themselves without friction due to each
other, and therefore find a means of exit
thr ouoh the sereen-openings in the easiest pos-
sible manner. An action which causes the
particles to assume a free settling condition
more readily admits of their talhnw through
the screen-openings.

-~ According to this invention another action
takes place, which may be explained as fol-
lows: It has been found that if a submerged
screen 18 simply moved up and down in the
water or any such receptacle containing ore
par ticles 1s 80 moved-—in other words, if s a, J12-
ging or pumping motion be given to it—the
coarse particles will go to the bottom and the
fine will come to the top, or 1f a hollow cyl-
inder, as a round screen, containing ore par-
tlcles 18 revolved 1t will be found that the
coarsest pieces are next the meshes of the
screen and the finest farthest from it, a con-
dition in both cases which is diametr 1(:%113? op-
posed to efﬁmencv, but I have discovered that
if a screen is shaken horizontally the reverse
1s the case. The finest pieces will be found
at the lowest strata and the others graduated
into layers above until the flattest and coarsest
are on the top layer of all. Therefore screen-
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ing apparatus constiricted and operated in ac-
cordance with this invention is immeasurably

increased in efficiency and capacity per square
foot of screen area. It will be observed that

iIn my apparatus I remove the rejections by
propelling them forward or forward and up-
ward when the screen 1s inclined to an 1n-
clined lip, and this 1s accomplished by means
of the particular progressive feeding motion
1mparted to the sereen.

Obviously some features of this invention
may be used without others, and the invention
may be embodied in widely-varying forms.

Therefore without limiting the invention to
the constructions shown and described nor
enumerating equivalents, I claim, and desire to
secure by Letters Patent, the following:

1. In a submerged-screen sizing apparatus,
the combination with the tank and screen sup-
ported therein, of means for imparting a dif-
ferential reciprocating shaking moftion to the
screen in a horizontal direction, a relief area
provided at the middle portion of the screen,

means for Increasing the escape of surplus
water above the screen-cloth, means for dis-

charging material tending to block said re-
lief area, and means for keeping material to
be screened off of said relief area except under
abnormal conditions of feed.

9. Inasubmerged-screen sizing apparatus,
the combination with a tank adapted to con-
tain water, of a carrying-frame hung wholly
within the tank and buoyantly supported on
the surface of the water therein, a screen-
frame and screen connected to the carrying-
frame within the tank and submerged slightly
below the surface of the water, means for 1m-
parting a differential reciprocating shaking
motion to the carrying-frame in the tank in
a horizontal direction, means for maintain-
ing a constant degree of submergence of the
screen, means for supplying any lack of water
below the screen from the surface water above
the screen, and means for permitting the free
discharge of air beneath the screen.

3. In a submerged-screen sizing apparatus,

|||||||||||||||
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' the combination with a tank adapted to con-

tain water, of a carrying-frame hung wholly
within the tank and buoyantly supported on
the surface of the water therein, a screen-
frame and screen connected to the carrying-
frame within the tank and submerged slightly
below the surface of the water, means for 1m-
parting a differential reciprocating shaking
motion to the carrying-frame in the tank in
a horizontal direction, means for delivering
material to be screened to one end of the screen,
means for maintaining the water at a substan-
tially uniform level in the tank and below the
delivering end of the screen, and means for
permitting the free dlseharo‘e of alr from be-
neath the screen.

4. In a submerged-screen sizing apparatus,
the combination with a tank adapted to con-
tain water, of a carrymg-frame hung wholly
within the tank and buoyantly supported on
the surface of the water therein, a screen-
frame and screen connected to the carrying-
frame within the tank and submerged slightly
below the surface of the water, means for im-
parting a differential reciprocating shaking
motion to the carrying-frame in the tank in
a horizontal direction, an inclined lip at the
discharge end of the screen above the level of
the water in the tank and over which the over-
size ore passes from the screen, a weir ar-
ranged beneath said lip with a space between
the top of the weir and the lip, permitting
free discharge of air and surface water under
the screen -cloth, means for maintaining a
constant degree of submergence of the screen,
and means for supplying any lack of water
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below the screen from the surface water above

the screen.

In testlmomr whereof 1 have signed this
speci ication in the presence of two “subserib-
ing witnesses.

JOHN M. CALLOW.

Witnesses:
D. J. NeviLy,
K. K. JouNsonN.
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