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To all whom it may concern: ' | |
Be it known that T, JouN M. CALLOW a sub]ect of

Great Britain, and a resulent of Salt Lake City, Utah,’

- have invented certain new and useful Improvements in
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~ the end shake of the machine are not absolutely neces- |
“sary for the pmduct ion of excellent results and I am
“thus enabled to simplify the machine In these respects
- for certain kmds of work and at thf:- same time I have

Screen %ixing-and Separating Machinery, of which the
following is a specification accompanied by drawings.

This mvention relates to Improvements In screen
sizing and separating machinery and- more particularly

to that class of machines in which an endless traveling

‘hand or belt of screen cloth 1s uscd for SLp%ratlng the

coarse from the fines.

‘A machine ({}llbtlutttd in accordance wmh this in~

vention is designed more especially for screening finely

divided and wet materials although it may be used

with any kind of material 'to which it is applicable.
The machine is preferably used for the wet sizing and
separating of ores, minerals, .
carthy materials, hone ash, {emunl and other like ma-
terials;, when in a sub- {Iwulvd oranular or pulw*rlaed
conditien, It may inc 1(1{1111.;1]1}? be used for the re-

moving and separating of these and like materials from

water or other liquids.

The objects of the invention are to unprove llp(}n the
class of machines above referred to, simpliy  and
cheapen their construction with increased efficiency
in opcration, prevent undue bending or straiming of
the sereencloth as it passes over 111{3 rollers and oqufﬂlm
thie tension in the belts.

carrying out the above objects, embodying the features
of construciion, combinations of elements and almnﬁe-

ment of parts, having a general mode of  operation
- substantially as hereinafter fully described and claimed

in this specification and shown in the accompanying
(hawlnfﬁ, in which,— |

Figure 1 is 2 longitudinal side elev tion of machine;
TFig. 21is a plan view of machine; Fig. 3 is a transverse

sectional view of machine on line A and B of Fig. 1;

~ Tig. 4 is an end elevation of machine; Fig. b 1s a sec-
40

1im'1¢11 view of the driving r011(=rs"l*’im§ 6 and 6* are en-

Tlarged detail {ransverse partial end views of the cloth
and’its carrying belts and edges; Figs. 7 and 7% arc par-
tial cnlarged detail edge and plan views wqutwd}r-

of -the means for joining the ends uf the screen cloth;

Tigs. 8 and 9 are Hld(‘ L]{EV;ILIUH& of nmdlﬁed forms. of

machines. |
Aumdm[g to this invention the end shake of the
s¢reen iz dispensed witl, because with certain mate-

rials and under cerfain practical conditions of actual

work I have found that the irrigation of the screen and

cated by the arrows.

eravel, sand, earth and

- ment.

To these ends the invention consists of apparatus for

added certain 1mprovements all of Whlch wﬂl herem-— ob

after appear. |

Referring to the drawings, A repr esents the screen
cloth shown in this instance in the form of an endless
band or-belt passing over the head roller B and the tail
or driving roller C, the direction of travel being indi-
The feed box D is provided with
a sole plate or distributing board from which the mate-
rials to be screened are fed A.CTOSS the full w1d1,h of the
screén cloth A, i,

A wide catch box E or launder exte:nds the full width

~and length of the machine to catch any drlps from the

lower or return side of the belt, and the oversize ag it 18
d{llwered at the tail roller C at the end of the machine.

“A spray pipe I is provided for spraying off the oversize
delivered by the roller C into the catch launder E.-
The hopper G under tlie working side of the screen

belt catches the water and undersize that has passed
through the machine and conveys it AwWaYy. This hop-

per. G-consists of sloping ends extending from roller to

roller,and transverse slopes within the same, discharg-
ing the watery undersize product to the side opening | H

“from whence it can be conveyed for subsequent treat-
The hopper is shown supported by cross tim-
bers I on longitudinal timbers J fastened to brackets on
‘the floor stands K which latter also support the boxes

and shafts carrying the I‘(}HBIS B and C respectively.

L are driving pulleys, by which power is applied to-
‘the machines and the belt A caused to travel.

The screen cloth is shown in enlarged section in Fig.
6. A is the screen cloth, and N is an endless belt

‘much 11111111{11 and more ﬂemblﬂ than N to which is
fastened the delicate screen cloth, by sewing,

LCklIlﬂ‘

or stapling, or In some eqmlly suitable and convenient
manner. This belt N is in turn fastened to the main

helt M, or it may be made pmt of it as Fig. 6.
D xtendmg from 101101- to roller within the hopper G
‘are guide boards P which fit up under the shoulders
O of the hvlt and guide the belt Iaterally. Correspond- -
ing grooves 07 are pmwded in the rollers A & €, as

shown in enlarged view in Fig. 5. The ouide boards
P comprise horizontal legs P/ which support the weight
of the belts and prevent them and the screen cloth from
sagging down between the rollers, and vertical leg P?
which prevents the tendency of the belts to
towards each other by any sagging of the belt trans-

versely by reason of the weight of material resting on
it and thus keeps the screen cloth tight and flat across.

curve
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its full width. As a further means for guiding the_

Dhelts M laterally two bearing-down wheels R/ R? are

placed above the roller C to press the belts down into

the grooves and prevent any possibility of their climb-

ing up on the roller at the shoulder point O. In the
case of the machine shown in Fig. 8 these rollers are,

109



~ing or tight side. of the belt in this machine is under-
neath. The bearing-down rollers R’ R? are part of the
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and shown in Figs. 6 and 6.
M is stiff and comparatively unflexible, and if the

>3
of course, on the under side of roller B, since the lead-

shaft S'which extends acmss the machine -and runs in
suitable bearings ¢/ (2.
A great desideratum in the opera.tmn of the screen

”_a,nd In preserving the life of the screen cloth is to
avoild ‘all undue or cross strains upon the delicate

screen cloth, and it is for this purpose that the screen
and 1its earrymg belts are constructed as described,

screen were attached directly to it, strains would be
set up in the cloth in its travel over the roliers that
would break and destroy it along its line of juncture in
the course of time, and to avoid this result, the supple-
mentary belt piece N is interposed, which extendsa sub-

~stantial distance beyond belt M and being of much

more fléxible and pliable material enables the screen
to travel over the rollers without bending and distor-
tion. Further, to prevent and avoid diagonal strains
upon the screen cloth it is again important that the
strain or pull on each of the belts M shall be substan-

~tially the same and at ali times balanced, and since the

belts are seldom or never precisely the same length, and
the rollers are not generally precisely the same diameter
at both ends, a special driving roller is therefore pro-

vided because the slightest variation in diameter would

cause one side of the screen belt to travel faster than
the other-and thus put a diagonal strajn upon the cloth.
This roller (Fig. 5) consists of two .similar main parts

a’ a?, both loose upon the shaft b, and driven by means
- of the differential gearing shown, in which ¢ ¢ are bevel

pinions free to revolve on the studs d and &, connected

to the hub e which is keyed to the shaft b and revolves

therewith. The pinions ¢ ¢/ mesh with gears f f/ con-
nected to the rollers a’and a2, the rollers will revolve
with the same speed so long as the tension of the two

belts M remains the same, but any alteration in the
. relative tension of the two belts will cause the bevel

pinions to revolve till the pull on both belts is again
equal.
curved shield ¢ is provided at the opening at the junc-

) tlon of the rollers.

45

20

55

60

‘The head.roller B is in two parts like the dlwlng-

roller ¢, but one half is keyed to the shaft, the other is
loose thercon, and no differential or equalizing gearing

18 here necessary, _beca,use the back rollers follow the

rotation of the driving rollers by means of the driving
belts M.  For convenicence in puttirig on new or remov-
ing worn out cloth, the screen bands and their carrying
belts arc'made in a single length and after passing the
ends over the rollers in the machine, the two ends are

“brought together and joined by a hmcre and pin fastener
Z (Figs. 7 and 7%) Wthh connects hinges Y suitably

secured to the cloth. |
Obvmu@ly} some fea,tmes of my nwentmn may be

used without other features and the invention may be

embodied in mdely varied forms; one modification is
shown in Fig. 8 in which instéad of the tail roller C
being the driving roller, the power is applied to the
head roller B thus causing the bottom side of the belt
A to become the tight side and the top side to .sag
down into the hopper. Further, under some .condi-

60 tions it may be advantageous to submerge the screen |

The main driving belt'

To protect the gearing against dirt or grit the

in motion and furnished with materials.

864,828

‘and im that case instead of the watery undersize hav-

Ing a free exit through the opening H, this orifice may
be plugged as at H’ (Fig. 8) thereby raising the water
sufficiently in the hopper to submerge the screen.  Fig:
9 shows in diagram another variation, in which the
ratio between the diameter of the rollers and their

distance apart is reduced without in any way depart- |

ing from the fundamental principle of the invention.

The action is substantially identical in all the ma-
chines, the same fundamental principle being common
to them all, viz., a continuously traveling band or belt
of screen cloth, the materials and water being fed to it
S0 as to give a skimming action on the cloth, the fines
passing through and the oversize being retained and

carried forward to be afterwards spraved off as soon as
The faster the cloth -

it 1s beyond the screening area.
travels, the greater the quantities handled and the bet-
ter quality of the work performed, its efficiency being
due to the continuous presentation of a fresh clear and
unblinded screening surface on which to receive the
onflowing pulp. |
The operation of the machine is as follows: The belt
18 driven by power applied to the pulleys L, and the

.material to be screened together with its accompany-
ing water, is allowed to flow onto the screen belt from

the feed launder D over the distributing apron D’ and
18 by it distributed across its whole width as a thin

stream or film, the distributing apron” being set at an.
| angle as nearly in line with thé screen belt as possible.

The water and materials skim over the surface of the

screen, and the fines and water pass through the meshes

while the oversize is retained and carried forward still
clinging to the screen. The oversize over the roller
C and at a point about mid-diameter thereof, passes
in front of the sprays from the pipe F which i 1mpinging

~on the cloth tightly stretched over the roller, wash it
off into the launder E below. During all this time a
fresh and thoroughly cleansed screen cloth is being
presented to the onflowing water from D D7 at the:

other end of the machine and the operations continue
without Intermission so long as the machine is kept
‘The ma-
chine is run at a speed to correspond with the quan-
tity of material to be handled, and the quality of the
work performed is also regulated by the speed at which
the belt 1s run, which may be varied as desired as by
means of the stepped pulleys L. Under some condi-
tions the speed may be so slow that-the oversize de-
postted may be of considerable thickness, under others
the speed must be increased so that the over size may
not be more than the diameter of one erain thick, each

70

75

80

85

90

90

100

105

110

individual case requiring specml adjustment and regu~ R

lation in this respect.
I do not herein claim anything dlscloqed and claimed
In my co-pending application, Serial No. 286.738, filed

Nov. 10, 1905.

- Therefore, not limiting my invention to any one of
the arrangements shown and described, nor enumerat-
ing further equivalents, I claim and desire to obtain
by Letters Patent the following:

1. In a screen sizing and sepamtmg machine, the combi-
nation! with an endless ‘traveling belt or band of sereen
cloth, of an end roller constructed in two parts and differ-

ential gearing for -driving said parts for (quﬂllzm;, iht
tension in the screen.

2. In a sereen sizing and separating machine for sereen-

120

125

130
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ing wet material, the eembmatmn with the end rellere, of a
single layer endless continuous. traveling belt or band of

fine meshed perforated eereen cloth, main side belts and

supplementary Dbelts of more pliable material than the

main belts for connecting the screen cloth to: the said
‘main belts, thereby preventing undue bendmg stram on

the screen cloth on passing over the rollers.
3. In a screen sizing and seperetmg machine, the combi-

nation with an endless trevelmg belt or band of screen

cloth and its end rollers, a feed box at the receiving end of

- the screen having a sole plate or distributing board from

: Wldth of the screen, a catech box or launder extendmg the

15

which the materials to be sereened are fed across the full

full width of the machine, a hopper beneath the screen for
catching the under size and water, and means for spraying
water on the tail or oversize 1011er for removing the over-

size from the screen, said hepper beneath the screen having

- sloping ends, leneltudmel transverse elepee for the bottom

: 20

and a side opening.
4. In a sereen sizing and eeparatmg meehme, the eembl-

nation with an endless traveling belt or band of screen.

" cloth and its end rollers, a feed box at the Ieeewing end of

25

30-]

35

the sereen having a sole pla.te or distributing board from

which the. matellale to he ecreened are fed across the fall

width of the sercer, a catch-box or launder extending the

- full width of the maehme, a hopper beneﬂth the screen for

eetehmw the undelelze and water, means for spraying
water on the tail or oversize roller for removing the over-
size from tlie screen, said hepper beneath: the screen hav-
ing sloping ends, lengltuﬂme.l tmneverse slopes for the

bottom and a side opening, and means f(}I eubmerglng the

sereening side of the eueen . -
5. In a sercen sizing and separatmg mechme, the combi-

nation w1th an endless traveling belt or band ef sereen

cloth and its end rollers, a feed box at the receiving end of
the -gereen having a sole plate or distributing board from
which the mater ials to be screened are fed across the full

- width of the sercen, a eatel box or launder extendlng the

40
45
o0
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full width of the machine, a hopper beneath the screen for

catching the undersize and water, means for epmviug
water on the tail or oversize roller for removing the over-

size from the screen, said hopper beneath the screen hav-
ing sloping ends, longitudinal tmnweree elepee for fhe:

bottom and a- side - epening,.end means f{)l varyving the
dpeed of the screen. .

6. In a screen sizing and separating me.{,hiue the eembl-
nation mth an endless traveling belt or band of screen
cloth and its end rollers, a feed box at the receiving end of
the screen having a sole plite or ‘distributing board from
which the materials to be screened are fed across the full

width of the screen, a cateh box or Iaundel extending the 1

full width of the meehine, a hopper beneath thesscreen for

catching the undelelee and water, means for spraying
water on the t tail or eversize roller for removing the over-.
c,m, from the screen, said hopper beneath the screcen hav-.

ing sloping ends, longitudinal transverse slopes for the
hottom and a side epenmg
screen laterally.

7. In a screen sizing and e(,pe,x ating: machme, the eeml}i«'

nation with an endless tmvelmg belt or band of screen

cloth and its end rollers, a-feed he; at the receiving end of

the screen having a anl(, plate or distributing board fmm
which the materials to he -_.(.1eened are fed across fhe full

width of the screen, a catch box or launder extending the

full width of the michine, a hopper beneath the screen for
catehing the undersize and water, means for epreylng
water on the tail or oversize roller for removing the over-
size from the screen, said heppm beneath the screen hav-
ing sloping ends, lengltudinai transverse slopes for the
hottom and a side opening, means for guiding the screen
taterally, and II](‘:II]‘-:. fer
ing side of the screen

8. In a screen e:zine and separating machine, the eem—'

bination with an endless traveling belt or band of screen
cloth and its end rollers, a feed box at the recelving end

“of the screen baving a sole plate or distributing board
from which the mater i 115 to he eueened are ted across the |

and mcans for guiding the.

erticully supperting t]lL eereen-i'

8

full width of the screen, a catch hox or lﬂunder extendmg
the full width of the machine, a hopper beneath the screen
for catching the undersize and water, means for epraying
water on the tail or oversize roller for removing the over-

80

size from the screen, said hopper beneath the screen having .

and a side opening, means for guiding the screen laterally,
means for vertically supporting the screening side of the
screen, and means for p1eventing the sagging of the
screen transversely. :

9. In a screen sizing and separating maehine the com-
bination with an endless traveling belt or band of screen
“cloth and its end rollers, a

a feed bhox at the receiving end

‘sloping ends, longitudinal transverse slopes’ for the bottom

85

90

of the screen having a sole plﬂte or distributing board

" from . which the materials to be screened are fed across
“the full width of the screen, 4. cateh box or launder ex-

tending the full width of the machine, a hopper beneath

the screen for catching the undereue -and., water, and
means for spraying water on the tail or oversize roller
for removing .the oversize from the:screen, said hopper
heneath the .screen having sloping ends, longitudinal trans-

verse slopes for the Dottom and a side opening, guide bars
extending longitudinally of the machine and supporting.

‘the upper side of the screen, said gunide bars having hori-
zontal legs for supporting the screen, and vertlcel legs for
preventing the screen from euwmg and eeg ring t1ane~

- versely.

10, In a eereen slzing and eepareting machine, the eem~

bination with an endless traveling belt or band of eereen_,

cloth and its end rollers, a feed box at the receiving end

of the screen having a sole plate or dietmhuting board
| trom which the materials to be sereened are fed across the
~ full width of the screen, a cateh box or launder extending
machine, ‘8 hopper Dbeneath the
‘screen for cetching the wundersize and wnter, means for

the full width of the

spraying wete1 on the tail or oversize rolier for removing
the oversize from the screen, said hopper beneath the
sereen. having sloping ends, longitudinal transverse elepee
for the bottom and a side opening, and hefumﬂ' dewn

- wlieels codiperating with .the tail roller..

95
109
105

110

115

11. In 8 screen sizing and separating machine, the com-

bination Wlth an endless traveling beit or hand ef gereen
cioth and ite end rollers, the driving roller being con-

stmeted in two parts, and differential geering for driving

said parts for equeli?ing the tensien in the sereen, a dis-
tributing feed board or apron at the receliving énd of the

screen, & hopper beneath the screen for catching the under-
size and water, and means for spraying water on the-
. tail or eveleize roller f01 1emeving the oversize, fmm the

screeln.

12. In a screen sizing and eeperating machine, the 00111““,_

hination with an endless traveling belt or band of screen
cloth, eﬁ guide Dbars extending longitudinally of the ma-

chine for supporting the upper side of the screen, said
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rollers and guide bars being constructed to cobperate with

-the screen, whereby: said screen is guided and prevented -

from curving and sagging tr ansversely, a distributing feed

board or apron at the receiving end of the screen, a hopper .

beneath the screen for catching the undersize and water,

and means for preventing a diagonal strain frem being-

placed upon the ecloth in passing over the rollers.
13. In a screen sizing and separating machine, the com-
hination with an endless travellng belt or band of screen

¢loth, of end rollers for the same, one of said rollers being

constructed . in two palts, one ei gaid parts being fast
upon the shaft and the other joose thereon, and the other
roller being constructed in two parts and differential gear-
ing for driving said parts for equalizing the tension in the
gcreens, means for- feeding material to the screen, and a
hopper beneath the screen for catching the undersize end
water, -

- In teetimony whereof 1 have eigned this epemﬁcetieu in

the [JIEBEHLL of two subscribing witnesses.

- JOIIN M. CALLOW.
Witnesses : -
FRraNkK B, JUHNeeN,

___LmNum CAHOON.
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