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UNITED STATES PATENT OFFICE. 
FRANK E. STEFFY, OF GREAT. FALLs, MONTANA. 

EYORAIC SIZING-SCREEN. 

1,020,552. 
Application filed October 2, 

To all whom it may concern: 
IBe it known that I, FRANK. E. STEFFY, 

citizen of the United States, residing at 
Great Falls, in the county of Cascade and 

... State of Montana, have invented certain 
new and useful Improvements in Hydraulic 
Sizing-Screens, of which the following is a 
full, clear, and exact description, reference 
being had to the accompanying drawings, 
forming a part hereof, . 
My invention has relation to improve 

ments in hydraulic sizing screens; and it 
consists in the novel details of construction. 
more fully set forth in the specification and 
pointed out in the claims. , 

In the drawings, Figure 1, is a middle 
vertical longitudinal section of the appa 
ratas, with parts in elevation; Fig. 2 is a 
vertical transverse section on the line 2-2. 
of Fig. 1, parts being broken away; Fig. 3 
is a horizontal section on the zig-zag line 
3-3 of Fig. 1, parts being broken; Fig. 
4, is a horizontal sectional detail on the line 
4-4 of Fig. 2; Fig. 5 is a middle vertical 
transverse cross-section through the ec 
centric and the upper cross-head supported 
thereby on the line 5-5 of Fig. 2, showing 
the normal vertical position of the hanger 
rod suspended from said cross-head, the 

30 drive-shaft being in side elevation; Fig. 6 
is a similar section showing the eccentric 
partly turned, and the cross-head and slide 
thereof, and the hanger-rod, partially tilted 
from their normal position in response to 
the horizontal movements imparted to the 
screen-tray to which the lower end of the 
hanger-rod is coupled; Fig. 7 is an enlarged 
plan or face view of the quadrant and slid 
ing shoe forming the support for the swivel: 
which carries the upper end of the link or 
end-motion arm, parts being broken; Fig. 
S is a cross-section on the line 8-8 of Fig. 
7 with the link arm and controlling spring 
therefor shown dotted; Fig. 9 is a diagram 
matic view illustrating the motions imparted: 
to the screen, end-motion arms, and hanger 
rods; IFig. 10 is a top plan of a modified 
form of bearing for the fulcrum end of the 
end-motion arm; and Eig. 11 is an end ele 
vation thereof. . . . . 

As well understood in the art, screening 
constitutes one of the elements of ore dress 
ing, the crushed ore coming from the finish 
ing rolls passing over a screen the mesh of 
which constitutes the standard of crushing 
of the mill. The material which passes, 

Specification of Letters Patent. 

identified with this fine material. 

Patented Aug. 19, 1913. 
1912. Serial No. 723,558. 

through the mesh is then sized and classi 
fied by screens and hydraulic separators. 
The prevailing sizing screen does not work 
as efficiently as desirable, and is open to the 
objection in that it does not segregate from 
the coarser particles, the exceedingly fine 
grains and matter known as slime (when 
mixed with water) a portion of which is 
carried off with the oversize or material too 
coarse to pass through the mesh of the 
Screen. In any operation of sizing by means 
of screens, inefficiency results from in 
creased cost of screening, a large number of 
Screens being required, and the material 
necessitating frequent rehandling. Not only 
does such a method impose excessive wear 
on the screens and other machinery, but 
much valuable mineral is lost in the form 
of slime or fines, being carried away by the 
Oversize, it being well known that concen 
trating machines designed to treat the over 
size have not the inherent capacity to save 
the values contained in the fines associated 
therewith, not being designed to treat such 
very fine material. 

It is therefore the object of my invention 
to increase to a maximum the efficiency of 
Screen-sizing, this being accomplished by as 
sociating with the screening action a hy. 
draulic separation which not only com 
pletely separates the individual particles 
from one another, but washes free the ad hering particles of slime or fines which, in 
conjunction with the movements imparted 
to the Screen, assist in keeping the screen 
apertures open. The oversize thus becomes 
thoroughly deslimed, permitting of inde 
pendent concentration of the slimes and 
hehee the recovery of the bulk of the values 

In my 
invention the deslined oversize is also com 
pletely dewatered as it leaves the screen, 
being thus brought to a condition favorable 
to the specific mode of treatment or concen 
tration adopted for relatively coarser ma 
terial. 
The advantages of the present invention 

will be apparent from a detailed description 
thereof, which is as follows:- 

Referring to the drawings, and for the 
present to Figs. 1 to 8 inclusive, 1 repre 
sents a tank made preferably of wood, the 
same being divided into a series of com 
partments or hutches a, b, c, (three here be 
ing shown) by partitions u, v'. Positioned 
within the tank, is the screen tray 2 pro 
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vided with a forward downwardly inclined 
extension 2' which projects through and 
beyond the front terminal wall no' of the 
tank, said wall being made of two. sections 
disposed one on either side of said extension 
(Fig. 1). The tank 1 is reinforced by buck 
stays 3 connected at the top by cap-pieces 4 
which support the shafting. No novelty 
however, is attached to such features as they 
are well understood in the art. The tray 
2 carries the horizontal screen 5 deposited 
on a wooden frame of transversely disposed 
ribs r forming the bottom of the tray, the 
sides of the screen being clamped to the 
frame by means of stringers 6 forced against 
the screen by means of wedges 7 driven be 
tween them and the lugs or plates 8 secured 
to the sides of the tray 2, The extension is 
provided with an inclined screen 5' secured 
in position in any mechanical manner, a bot 
tom guard or apron 9 being secured to the 
front of the extension to direct the water 
into the compartment c. The several com 
partments are provided with discharge 
plugs 10 having an inwardly flaring passage 
h. (Fig. 1). The forward terminal of the 
screen-tray 2 proper is connected to the 
Wall w' by means of a flexible diaphragm or 
hinge 11 of leather,3rubber or equivalent 
flexible sheet material, said diaphragm pre 
venting intercommunication between the 
compartments b and 0. The diaphragm is 
convexed toward the compartment b and 
permits of a combined vertical and horizon 
tal reciprocation being imparted to the tray 
2 and the screens, 5,5', as will be more fully 
hereinafter described. Mounted over the 
rear end of the tank 1 is the feed-box B 
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(preferably lined with iron i) from which 
lead a series of transversely disposed, cast 
iron spouts 12 discharging the pulp directly 
over the rubber lining 13 with which the 
real end of the tray 2 is provided. Below 
the plugs 10 are arranged launders or boxes 
Lin which the material discharged from the 
respective compartments a, b, c, is caught. 
Under the present invention, a reciprocat 

ing movement must be imparted to the 
screen both vertically, and at the same time 
horizontally, the resultant of these motions 
not only serving to cause the fines to pass 
through the meshes of the screen into their 
respective compartments, but to progres 
sively advance the oversize along the screen 
5 toward the dewatering extension 2', and 
over its screen 5'. The vertical reciproca 
tion is accomplished by, the following mech 
anism:-Pivotally secured to suitable straps 
14 at the sides of the 'screen-tray are the 
lower ends of the (two pairs of) hanger 
rods 15 whose upper screw-threaded por 
tions are passed through the ends of the 
pairs of cross-heads 16, 16', suitable jam 
nt its n being provided where convenient to 

is allow for proper fastening and adjustment 
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of the parts (Fig. 2). The lower ends of 
the hanger rods have steel-bushed eyes (in 
turn supplied with a brass bushing), each 
RE rods (on opposite sides of the tray) 
aving a common transverse bolt 17 passed. 

through the eyes and the strap-ends be 
tween which the eyes of the rods are re 
ceived. As previously stated, the cap 
pieces 4 support the shafting, each cap-piece 
being provided with a bearing 18 for the 
support of the drive-shaft Soperated by 
the belt-pulley P (or equivalent manner). 
The shaft is provided with any conventional 
form of adjustable eccentric, 19 the strap or 
ring 20 of which operates between the cross 
heads 16, 16', a slide 21 adapted to longitu 
dinally traverse the cross-head 16 being in 
terposed between the eccentric strap 20 and 
said cross-head. It is quite apparent from 
the parts just described, that when rotation 
is imparted to the shaft S, the eccentric will 
impart a vertically reciprocating motion to 
the cross-heads and hence to the hanger-rods 
and to the screen-tray suspended therefrom, 
the slide 21 (which has a tongue and groove 
connection with the cross-head 16) recipro 
cating back and forth along the cross-head 
16 to conform to the horizontal travel of the 
strap 20 as it is being driven by the eccen 
tric. The eccentric being adjustable, it fol 
lows that the degree of eccentricity may be 
varied by the operator whereby a greater 
or less vertical throw may be imparted to 
the cross-heads and hence to the screen-tray. 
Any standard make of adjustable eccentric 
may be employed as already stated. 

It will be seen from the drawings that the 
contacting or engaging surfaces between the 
strap 20 and slide 21 are respectively convex 
and concave following the surface of a 
sphere whose center lies on the axis of the 
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shaft S. This curved surface of contact be 
tween the partsmentioned results in a sort 
of ball and socket joint, thus permitting the 
slide 21 to play over the surface of the strap or ring 20 in a plane at right angles to the 
plane of rotation of the eccentric (Fig. 6), 
and hence permitting the hanger-rods and 
the cross-heads to which they are coupled, to 
oscillate about the center of the joint afore 
said, which center as previously stated lies 
on the axis of the shaft S. The oscillation 
just referred to will obviously be in a plane 
parallel to the axis of the shaft, and since 
the screen-tray is suspended from the 

10 

20 
hanger-rods to which this oscillation may be 
imparted, it follows that the tray may re 
ciprocate not only vertically but at the same 
time horizontally, said horizontal movement 
being necessarily longitidinal with the tray 
because parallel to the shaft S. The mech 
nism by which this horizontai movement is 
imparted to the screen-tray while the later 
is reciprocating vertioally may vary, the fol 
lowing being an example :-Bolted to the 
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inner faces of the rear extensions 1 of the 
side walls of the tank 1 are cast-iron quad 
rants 22 (each provided with an arcuate slot 
forways, the curvature following the arc of 
a circle. Along this slot is freely adjustable 
a cast-iron base or shoe 23 showa in detail 
in Fig. 8, to which a eap-plate 24 may be se 
cured, the heads of therbolts t by which the 
parts are secured spapning the sides of the 
slot. The shoe and ?ap-plate are suitably 
cored to receive the trunnions m, m, of a 
€ored swivel 25, the swivel rotating in a 
plane parallel to the face of the quadrant. 
Through the opening D of the swivel freely 
passes a forwardly and downwardly inclined 
link or end-motion arm 26, whose lower end 
is pivotally secured between the earse of the 
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25 

castings 27 bolted on opposite faces of the 
sides of the screen-tray, the link being pro 
'vided with jam-nuts n,n’, for changing the 
effective length thereof, a coiled compression 
spring 28 being interposed between the 
swivel 25 and the nuts in for purposes not 
only of cushioning the jar of the shake of 
the screen, but for maintaining a substan 
tially fixed length for the link once the same 
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has been adjusted by the proper shifting of 
the jam-nuts m, n'. It will be seen that by 
shifting the shoe 23 along the quadrant and 
adjusting the effective length of the link or 
end-motion arm 26, any variety of horizon 
tail strokes for the screen may be effected; 
and since the vertical strokes may likewise 
he adjusted by a proper adjustment of the 
eccentric, the character and degree of re 
ciprocation to be imparted to the screen may 
be varied at pleasure depending on the na 
ture and size of material to be sized or 
treated. 
As the screen-tray reciprocates vertically 

under the action of the eccentrics 19, it is 
apparent that the links 26 coupled as they 
are to the tray, will be oscillated in a verti 
cal plane; but since the links oscillate along 
arcs of circles whose centers are substan 
tially on the axes of the swivels 25, the 
screen-tray will be reciprocated horizontally 
through a distance represented by the hori 
Zontal component of the chord of the arc de 
scribed by the lower end of each link, the 
vertical component being necessarily re 
sponsive to the vertical throw resulting from 
the action of the eccentrics. It follows that 
by virtue of the links or end-motion arms 
26, the motion of the screen is resolved into 
an upward and forward stroke with a rising 
movement of the screen thereby throwing 
the feed or pulp forward and causing it to 
travel rapidly over the screen toward the 
dewatering extension 2'. With a falling of 
the screen the motion is downward and rear ward thereby giving the particles suspended 
in the water in the tank 1 opportunity to 
fall onto fresh portions of the screen when 
they are glished forward with the next or 

8 

'subsequent upward stroke. In these hori 
Zontal reciprocations of the screen-tray, it 
is obvious that the hanger-rods 15 will oscil 
late about a point on the axis of the shaft S 
as a center, the concave surfaces of the 
slides 21 readily playing over the convex 
surfaces of the straps 20 (Fig. 6). If de 
sirable the hanger-rods 15 and the cross 
heads 16, 16, may be steadied by means of 
guide-bars 29 connecting the adjacent ends 
of the cross-heads and operating loosely (in 
one direction) in hollow bearings 30 of suit 
able castings 31 bolted to a longitudinal tim 
ber or stringer 32 spanning the cap-pieces 4. 
The pulp flows from the feed-box through 

the spouts 12 onto the rubber distributer 
lining 13 whence it flows in sheet form over 
the screen 5, the screen being just submerged 
or close to the surface of the water in the 
tank 1 when it reaches the limit of its up 
ward and forward stroke. In Fig. 9 I have 
shown diagrammatically and to the best 
advantage the operation of the screen. As 
the eccentrics 19 reciprocate the hanger 
rods 15 vertically, the link-arms 26 will 
cause the screw-tray 2 and screen 5 (and the 
parts 2', 5') to oscillate horizontally, the 
resultant following substantially the chord 
of the arc y described by the lower-end of the 
arm 26. The chord forms the hypotenuse 
of a right angled triangle the perpendicular 
p of which represents the effective vertical 
double stroke or throw to which the screen 
is subjected, the basek representing the hori 
Zontal component or the total distance trav 
ersed by the screen horizontally for a given 
inclination of the link-arm 26. By shifting 
the center of oscillation of the link-arm, a 
mere matter of adjustment of the shoe 23 
along the slots of the casting 22 and by 
varying the effective length of the link-arm 
and by varying the effective eccentricity of 
the eccentric, it is clear that any desired 
shake or reciprocation may be imparted to 
the screen. By reducing the throw of the 
eccentric 19, the vertical component of the 
inclined path imparted to the screen will 
be reduced; by lengthening the arms 26 the 
greater will be the horizontal component of 
the path described by the screen; by lower 
ing the centers of oscillation of the link 
arms the less will be the horizontal dis 
placement of the screen; by raising the 
centers of oscillation of the link-arms the 
greater will be the horizontal component of 
the inclined path or reciprocation of the 
screen. These are matters quite obvious 
from the diagrammatic illustration in Fig. 
9 in which the link-arm is shown substan 
tially at forty-five degrees to the horizontal 
when at the center of its arc of oscillation. 
A shifting of its center of oscillation or a 
change in its effective length will at once 
obviously affect the direction" of the arc de 
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coupled to the screen-tray and hence vary As stated above, the swivel 25 constitutes 
the horizontal throw of the screen for any 
given vertical reciprocation of the latter. 
The vertical reciprocation or component on 

5 the other hand may be changed by proper 
adjustment of the eccentric 19. Referring 
again to Fig. 9, a particle of ore resting on 
the screen at the point. O when the Screen is 
down, will be elevated to the point o' as the 

10 screen is raised. When next the screen is de 
pressed said particle will be left behind (be 
cause suspended in the water in the tank) and 
precipitate onto the screen to the pointo, 
when the screen is next elevated the particle 

15 is raised to the point of and with the next 
depression of the screen the particle drops to 
the point o' (and so on). Since the particle 
will always, fall substantially vertically 
whereas the Screen falls and rises diagonally, 

20 it follows that the particle will be progres 
sively advanced forward along the screen 5 
until it reaches the inclined screen 5 where it is dewatered, the water flowing through 
the screen 5' into the empty compartment (, 

25, and the particle discharging over the edge 
of the extension-screen 5 and caught in a 
suitable receptacle (not shown). The path 
of the particle as just described is the com 
mon path described by all particles which 

30 are too large to pass through the screen (5), 
such particles collectively constituting the 
oversize. In the reciprocations of the screen 

- the undersize or fine particles or slime be 
: come detached from the oversize by the 

: 35 water in the tank (in which the screen is practically at all times submerged) and 
work their way through the meshes or aper 
tures of the screen, finally settling through 
the water to the bottom of the compartments 

40 , a, b, whence they are discharged as a stream 
of slime through the plugs 10. The pres 
cific character of reciprocation or shake im 
parted to the screen while submerged has 

45 the effect of not only advancing forward the 
oversize along the screen, but in desliming 
the oversize, the fines all passing through 
the meshes of the screen beneath the screen 
and settling to the bottom of their respec 

50 tive compartments. The deslimed oversize 
finally is wolked off the extension screen 5 
where it is dewatered, the Water drained . . . - ' . . . . screen-extension carried by the screen and therefrom being caught in the empty com 
partment e as already described. The over 

55 size thus deslimed and dewatered may be 
readily concentrated because no longer in 
terfered with by adhering slime particles: 
and the slimes on the other hand lay, be 
separately treated without loss in values. 

60 This is a decided advantage flowing from the 
use of my invention. In Fig.1 the water 
level in the tank 1 is represented by the dot 
ted line a being a shade above, the plane 
reached by the screen when at its highest 

65 elevation. 

the oversize nav 

but one form of pivotal connection for the 
fixed or fulcrum end of the link-arm 26; 
and in Figs. 10 and 11 show a modified 
form of shoe 23 provided with lobes E for the passage of suitable securing bolts (such 
as t) by which the shoe may be adjusted 
along the 'slots of the quadrant 22. The 
shoe 23 is provided with a passage-way D' 
having inwardly convex walls, that is to 
say, cylindrical walls gradually flaring out 
wardly in both directions whereby the link 
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26 with its upper end supported in said pas 
sage-way D is free to oscillate the necessary 
distance while performing its function as an 
end-motion arm (see dotted positions in 
Figs. 10, 11). Any other equivalent form o 
link connection may be substituted. 

80 

Should the water accompanying the pulp w 
from the box B be insufficient to maintain 
the contents of the tank 1 at the proper 
level (a), additional water may be intro 
duced through pipes W entering the side of 
the tank. In the final dewatering of the 
oversize on the screen 5', not only water, 
but some slime and other material will pass 
through this screen into the empty compart 
menta, and if the slimes have sufficient 
value they may be saved and subsequently 
suitably treated; otherwise the contents of 
the compartment care discarded. 
claim is: - . . . . . . . . 1. In combination with a water-tank, a 
screen disposed adjacent the surface of the 
water in the tank, means for conducting a 
pulp sheet over the screen, means for im 
parting combined horizontal and vertical 
reciprocations to the screen beneath the sur 
face of the water in the tank, and a dewater 
ing extension carried by the Screen and in 

ence of the water in the tank 1, and the spe- clined downwardly and outwardly from the 
main body of the 
of the oversize. 2. In combination with a tank containing 
a desliming body of water, a screen posi 
tioned adjacent the surface of said water 

screen for the discharge 

- body, means for feeding a pulp sheet over 
tle screen, means for alternately depressing 
and raising the screen in the water-body and 
imparting a horizontal reciprocation there. 
to, a downwardly and outwardly inclined. 
projecting beyond and out of the desliming 
water-body, and a container for catching the 
water and sline passed through the exten 
sion, the atter having an edge over which 

. . . * 

yond the container. 
3. In combination with a water-tank, a 
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Having described my invention, what I 
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lischarge to a point be-, 
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screen, positioned adjacent to the surface of 
the water in the tank, means for discharg 
ing pulp in sleet form onto the screen, 
means for in : . ii) is 'oper reciprocations. 
to the screen cleath the surface of the 130 
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water in the tank for advancing the over 
size of the pulp in a given direction along 
the Screen, a Water-tight flexible member 
connecting the Screen to the tank, and a per 
forated member forming an extension of the 
screen for dewatering the oversize, at a 
point beyond the flexible connection. 

4. In combination with a water-tank, a 
screen, positioned adjacent to the surface of 
the water in the tank, means for delivering 
pulp onto the screen, means for imparting 
simultaneous vertical and horizontal recip 
rocations to the screen beneath the surface 
of the water in the tank, whereby the solid 
material of the pulp is advanced along the 
screen in a given direction, a water-tight 
flexible member connecting the screen to the 
tank, an empty compartment beyond the 
flexible member, a screen extension over 
hanging said empty compartment and re 
ceiving the oversize advanced along the sub 

53 

merged portion of the screen and discharg 
ing said oversize at a point beyond said 
empty compartment, the latter catching the 
water drained from the oversize accumulat 
ing on the Screen extension. 

5. In combination with a tank filled with 
Water, a shaking Screen submergible be 
neath the surface of the water, a water-tight 
flexible connection between the screen and a 
Wall of the tank, an empty compartment ad 
jacent the wall to which the flexible connec 
tion is secured, and a screen dewatering ex 
tension above the flexible connection pro 
jecting over the empty compartment. 

In testimony whereof I affix my signature, 
in presence of two witnesses. 

FRANK E. STEFFY. 
Witnesses: 

S. B. CHASE, 
T. P. CoRCORAN. 
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