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7. Claims... ... (Cl. 209-457) 
This invention relates to apparatus commonly 

known aS jigS for separation of solid particles 
of material according to Specific grawities by ef 
fecting alternate pulsations of liquid through 
a bed of the particles so that they are caused to 
arrange themselves in Strata for · draw-off at 
predetermined lewels. 
In jigS of this character it is difficult, to obtain 

uniform pulsation throughout the entire area, of 
the bed, cOnSequently the Strata, are not clearly 
defined in horizontal planes, and therefore the 
reSpective draw-offs_remove particles of varying 
Specific gravities. This trouble has been reduced 
in part by Spacing the pulSator a material dis 
tance from the bed but this requires mowement 
of a greater Wolume of liquid upon each pulsation. 
Even' then the physical difficulties involved have 
materially interfered with use of the desired fre 
quency of pulsation or .. with use of a pulsation 
in which time for the upward action.is, leSS, than 
the time for the downward motion. " " 

Tt is, therefore, a principal object of the prese 
invention to prowide a pulsating jig · constructed 
to effect uniform pulsation throughout the entire 
area of the bed with a relatively Small volume 
and weight of liquid, thereby .. enabling use of 
higher frequency pulsations with less power than 
is usually required for operating machines, of 
this character. 
adwantageOuS because the greater number of re 
werSais in the liquid floW produces better Stratifi 
cation. · · · · · · · · · · · 
Other objects of the invention are to provide 

a jig : of Simplified construction; to prowide a 
jig which requires leSS head room . in the plant 
ium Which it is installed; · to prowde a.jig with a 
pulsating .diaphragm substantially corresponding 
in Size and shape with the bed; to provide for 
Support of the diaphragm. in close proximity to 
the bottom of the bed; to. provide the jig with 
means for maintaining the diaphragm Substan 
tially level during pulsation " thereof; ).to provide 
a diaphragm construction in which the actuating 
element thereof is rigidly braced against distor 
tion incidental to thrust of the actuating mecha 
niSm; to prOwide for introduction of liquid through 
the Stiffening member of the diaphragm; and 
to provide a flexible connection between the ac 
tuating mechanism and the diaphragm which is 
entirely free of Wear. 

High frequency | pulsations are 
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Fig. i is a perSpectiwe wiew of a jig constructed 
in accordance with the present invention. · · · · · · · 

Fig. 2 is a side elevational wiew of : the jig, 
partly in Vertical Section. '' ~ ~ 

Fig. 3 is a detail perspective wiew of the lower 
ends of one pair of stabilizer rods and showing 
their connection with the flexible support. · · · 

Fig. 4 is a central wertical section through the 
jig. ~ · · · · · · · 

Fig. 5 is a detail Sectional plan of one corner of 
the bed, particularly illustrating the Supporting 
Screen and the shot cowering therefor. 

Fig. 6 is a Side elevational wiew in quarter section 
of a modified form of the invention. :) . . " " . 

Fig. 't is a horizontal Section' through one side 
of the apparatus shown" in Fig. 6. " " ''"' : '', 

· Referring more in detail to the drawings: · · · · · 
* ! designates a jig constructed" in accordance 

With the present invention and which' includes "" 
a frame 2 having * a rectangular · base 3 formed 
of channel memberS 4-5 and 6-T, arranged on' 
edge with their fianges projecting outwardly, and 
connected together at their corners , by ', angle 
Shaped postS 8-9 and !0-! I having their flamges 
riveted or otherwise suitably attached to the Webs 
of the channelS. The channel members '4', and 
6 are preferably reinforced by inner channels I2 
and f3 hawing their ends owerlapping the flanges 
of the corner posts, as shown in Fig. 1." The upper 
ends of the posts are connected by angle-irons 
lé--{5 and {6-IT, and the pairs of posts 8--9 
and f0-! I are respectively connected by cross 
bracingS {8 and {9. The angles 14-45 and 6-- 
IT are arranged with one of their fianges 20 
extending horizontally in an outward direction 
to prOwide a flat peripheral Seat 2.for mounting 
the oweriapping edge. 22 of a flexible ring-like 
membrane 23 that extends " entirely around the 
Seat 2! ..and has an inner edge 24 projecting in 
Wardly thereof and secured to the rim of a rigid 

| diaphragm member 25. 

50' 

In accomplishing these and | other objects of 
the invention, as hereinafter pointed out, . I have 
prOwided improved details of structure, the pre 
ferred form of Which is illustrated in the accom 
paraying draWings, Wherein: ' ' · .. : ~ ~ .. 55 

. The diaphragm.25 is formed of sheet material 
Shaped to provide a shallow funnel or hopper 26 
hawing itS perimeter conforming in Shape.to the 
inner periphery of the Seat 21 but which is Spaced 
therefrom a Sufficient; distance to allow free fiexi 
bility of the membrane 23 upon pulsation of the 
diaphragm as later described. The inner .. peri 
metrical edge of the membrane overlaps the upper. 
face of the diaphragm ..and' is clamped thereto 
by fastening devices such as bolts 2T extending 
through a champing ring. 28, the membrane 23,.. 
a gasket 29, and the diaphragm 25, to provide a 
leak-tight joint as best shown in Frig., 4. The 
depending portion' of the' ' diaphragrm comwerges 



2 
tOWard a central draW-off Opening 3] whereby 
the hea.Vier COincentrates are drawn frOn the 
machine through a conduit 3 { that is connected 
With a fdarage 32 Secured to the bOttom of the 
dia.phragrn in encircling relation with the Opern 
ing 30, thme conduit 3d beirag connected by bush-- 
ingS 33. 
In order to reinforce the diaphragrm So that, it is 

Substantially rigid under thrustS imparted by 
pulsatOr'.' mechanishm, later described, · the SideS 
thereof are connected by transwerSe tubular mem 
bers 34 and 35. The transwerSe member 34 ex 
tends in a transwerSe direction relatively to the 
channels 4-2 and 6-3 of the frame 2, and has 
its ends Welded to the · inner adjacent sides of ? ? 
the diaphragrm. The other rmember 35 has itS 
ends welded in Openings 36 of the diaphragrm and 
terminates in depending neckS 31 '' to . Which are 
connected flexible cOnduits 383. The thembers 34 
and 35 are preferably interconnected at their 
crOSSing points and are prowided With downwardly 
opening apertureS 39 · through which a liquid is 
admitted into the interior of the hopper-shaped 
dia.phragm. * ~ 

Hxtending about the perimeter of the membrane 
23, in : ''alignment with '.' the Seat 2, is a gasket, 
ring 40, *and seated thereon is a laterally extend 
ing fiange 4f · of a h0using .32. The fiange · 41 is 
clamped to the Seat 2I by fasterhing dewices such 
aS boltS | 43 · extending therethrough" as shown in 
Fig. 4 to form a leak-tight, joint. The housing 42 
conforms in Shape to the Seat 2 and includes side 
walls ·44-45 and 43-4T), the wall é6 being pro 
wided with an offset 48-substantially midway the 
height thereof and the wall 46 terrminating slightly 
above the offset to form.a. Weir ?? 43 across which 
tailingS are discharged from the machine to a, 
SpOut': 50 .that is: formed. by the upper portions of 
the Side Walls 44 and 45 and an inclined connect 
ing plate' 5l Secured to the upper edge of the weir 
49. ? . ' ''~~~~ '"' • ? . • 
Supported a relatively short, distance above the 

diaphragm, for example a distance less than one 
half the width of the housing, is a screen 52, the 
Screen 52 being carried upon a grid 53 that, in turn 
iS Supported on a ledge '54 attached to the inner 
faces of the Side walls. . . The grid 53 comprises 
longitudinal and … transwerSe bars 55 and ?? 56 ar 
fanéed. On edge. and Spaced apart, a, .. distance to 
form:adequate Support for the screen. The screen 
52 cowerS the entire area, of the housing to.cooper 
ate. With the diaphragm and side walls to form a, 
pulSating charmber ?? 5T and is spaced below the 
Weir 49 SO that a bed of puip is carried thereabove 
a.S. ShOWh' in Fig., 4. The screen 52, is forned of 
Sheet material; and .has a plurality of elongated 
apertures i8 through which liquid is pulsated re 
SponSive, to_movement of the diaphragm for keep 
ing the bed of pulp alive. so that particles of diff 
ferent Specific grawities may seek their': level in 
the ''bed. ~ ~ ? 

In order to prevent clogging of the screen, it is 
preferably cowered. with two or more layers of 
Shot or ballS 59. that are of larger diameter than 
the apertures fi8 and of a size to form Opermings 
therebetWeen for passage of the heaviest; particles 
Or COncentrates, as later described. 

Fixed to the Outer sides of the housing walls 
44-45 and 46-4T), are interconnected condits 6) 
haWing.communication with the pullSating "charm 
ber through SlotS 6l that are formed in the cor 
responding Walls of the housing af, a point slightly 
below the ledge 54 and through which wash liquid 
iS Supplied to the diaphragm chamber 5 for flow 
through the pulp bed, as later described, the con-- 'f6', 

10 

20 

30 

40 

50 

55. 

60 

2,246,084 
duits 6d ha.wing common connection 62 With a 
Suitable Source of Supply (not shoWh) . In the il 
lustrated instance a, draW-off Operhing 63 extends 
transwerSely acroSS the side of the bed just, abowe 
the upper layer of balls and directly connects 
with a. dra.w-off gate 64.. 'The gate 6é includes a, 
cylindrical housing 65 secured to the Outer face of 
the side Wall 46 by Supporting plates 66 and 6, 
and has a slotted Opening 68 registering with the 
Opening 63.and an outlet, openifig 63 that, iS Spaced 
therefrom to connect with an outlet duct T0. 
FOtatable in the houSing is a, g8?e ; i hawitag radial 
blades T2 forming pockets T3: therebeÉWeen, So 
that When one of the pocketS is in receiwing rela 
·tion with the opening 68, that pocket, is Sealed from 
the outlet, opening 69, Whereby the concentrates 
are retained therein. The blades are preferably 
formed of flexible material that sealiragly engages 
the Wall of the housing to prewermt leakage there 
between and thereby retain the level of the pulp 
bed up to , the weir 49. · · The gate is rota,#ed by a 
Shaft T4that projects. from an end of the housing 
as shown at T5 in Fig. 2.* ? ~ 
The dia.phragm | pulSator mechanism includes a, 

Shaft; l6 that is rotatably.journalled in bearings 
Tl and T8 mounted on the upper fianges of the 
paired channels 4-12 and 6--{3. Splined on the 
Shaft; T6 .. at Spaced points on opposite sides of the 
axis of the diaphragm are · eccentrics . T9 and .80 
carrying · eccentric Straps 81, and 82 having rods 
83 and 84 which are connected with brackets : 85 
...and 86.fixed-to-the outer side of the diaphrag?n at 
pointS above the actuating shaft. · · · · 
The bracketS 85..and-86 include horizontal por 

tionS 8T and .88 and positioned therebeneath are 
padS of resilient material, Such as rubber 89 and 
90,.for engaging therebetween plate-like heads 9 { 
and $2 on the upper ends of the rods 83 and.84. The resilient pads.are clamped against the.plate 
like heads .9l and .92 and .against the horizontal 
portionS Of the brackets. by fastening devices, such 
aS boltS 93, extending...through suitable openings 
in the brackets, through spacer Sleewes 94 and 95, 
and through aligning openings in clampirag plates 

? 96.and 9T that are loosely Sleeved over the rods 
83 and 84. The connecting rods · 83 and ' 84 are 
thus pOSitively attached to the brackets but the 
reSilient blockS provide sufficient, flexibility to ac 
COmnOdate mowement, responsive to throw of the 
eccentricS. . . ~ ~ ~ 

In Order to retain. the diaphragm in ', horizonta1 
alignment, under thrusts of the eccentrics, so 
that all Of the area, thereof is effective in forcing 
liquid ), through the Screen, the sides thereof are 
prOWided with pairs of ears 98 and 99 to , which 
are cOnInected pairs. of brace rods : [ [38] and 0{ 
having their lower ends connected to ears - 02 
Of clipS l03 that are.attached to resilient cross 
rnemberS l04 and I05 extending across the base 
frame.and having their ends fixed to the upper 
fiangeS Of the channel_members 6 and I as best 
shown in Fig. 1. The resilient members are 
preferably la.minated and include fiat, spring-like 
leaves 06, juxtaposed by a, Shock absorbing strip 
l0l · of a material Such as wood. The ends of the 
memberS. I04 and l05 are firmly anchored to , the 
fiangeS of the channels by fastening devices, such 
aS boltS l08, and the clips. I03 are secured by bolts 
{09 aS best illustrated in Füg. 3. . The brace rods 
thuS Stabilize the diaphragm · on the respective 
Sides of- the actuating Shaft to retain it in hori 
ZOntal position. . . The resilient members have suf 
ficient flexibility to allow for mowement of the 
diaphragm responsive to actuation of the eccen 
trics. The diaphragm is thus supported so that 
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all of the area, thereof is equally effective in forc 
ing the pulsating liquid through the apertures of 
the diaphragm. ~ · · 

In operating a jig conStructed and aSSembled 
as described, pulp containing the particles, to be 
Separated is admitted to the housing at the offset 
side thereof So that a bed of the puip is deposited 
and maintained upon the Screen up to the lewel 
of the weir ég. The connections. 38 , and 62 are 
connected With Suitable Sources of liquid So that 
liquid is admitted to the diaphragm chamber for 
flow upwardly through the screen and vower the 
Weir along Wiíh the tailings or lighter particles 
carried in the pulp stream. Upon rotation of the 
Shaft, the eccentricS produce a Wibratory m0We 
ment of the diaphragrm to pulsate the liquid up 
Wardly through the Screen, raising the balls and 
loOSening the bed So that the particles may Seek 
their lewel according to their Specific graWities, 
the hea.wier particles collecting at the bottom of 
the bed and the lightest particles at the top of the 
bed where they are Washed ower the edge of the 
weir and Out through the spout 60. Uporm re 
werse rmOwernent of the diaphragrm, the balls re 
seat, and the he8VjeSt, concentrates are draWrn 
through the Spaces therebetween and through the 
openings of the Screen and Settle to the bottom 
of the diaphragrm charmber Where they collect on 
the diaphragrn for dra.W-off through the conduit; 
3. The raext heavier' concentrates and those 
unable to paSS the apertures between the balls are 
discharged through the openings 63 and 68 into a, 
registering p0cket of the rotary Walwe. The Walwe 
rnay be rota,ted from tine to .tine So as to carry 
a filled pocket into communication with the outlet 
69 where the collected conceratrates are dis 
charged through the outlet, duct, . During pull 
Sation. Of the dia?.phragm the brace members main 
tain . the leWel position thereof So that the liquid 
is discharged with the Same effective force 
through all of the area, of the bed and since the 
dia.phragn is Substantially the Same dimensionS 
as the bed the liquid is discharged with equal 
force through the entire area, thereof. Attention 
is directed to the fact that Since the diaphragm is 
located wery close to the bed the diaphragm is 
actuated agairaSt?, a minimum head of liquid there 
by reducing the amount, of power required and 
enabling actuation of the diaphragrm at higher 
frequencies. 
With the structure illustrated the diaphragm 

may be located SO that it may be successfully 
operated at a, distance leSS than half the Width 
of the bed and yet obtain equal distribution of 
the flow through the Screen. 

In the form of the inWention illustrated in Fig. 
6 the diaphragrn { ['2 has an upper portion l l3 
Substantially conforming in dimensions to the 
cell or bed encloSu're houSing i ! 4. The marginal 
edge of the diagbharagrn has a laterally extending 
fiange # # underlying an Outturned fiange I f6 
on the lower edge of the housing [ [4 and which 
corresponds with the flange 4 in the first form 
Of the irawerníiCra. The fianges i 45 and . 6 , are 
Spaced apart ahd connected by a flexible member 
{{Tl of U-shaped crQSS-Section and hawing attach 
ing portions l {8} arad ! !9 engaging the outer faceS 
of the respective fdanges. Cooperating with the 
fiangeS are clarn.ping stripS 20 and I2 I to retain 
the flexible rmember in leak-proof engagement 
with the fianges, the clamping strips being re 
tained by fasterning dewiceS Such as boltS l22 ex 
tending tharough the clamping strips, through 
the attaching portionS of the flexible member, and 
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to retain the diaphragm in aligning registry With 
the bed so that there is relatiWely no lateral m0We 
ment with 1reSepect, thereto, the opposite SideS of 
the · diaphragm are connected by pairs of linkS 
[23 and.[24] hawing their opposite erads l2i and 
l26 extending loosely through apertures l2T in 
the fianges of the legs 28 of the SuppOrting frame. 
Sleewed ower the projecting ends of the links are 
compression Springs [39 and f30] hawing one of 
their ends bearing against the .. legS and their' 
Opposite ends against waShers 3 · backed by 
adjusting nutS 32 that are threadedly. mounted 
on the linkS. By uniformly tensioning the Springs 
the diaphragm is centrally supported with re 
Spect to the bed and yet reciprocably mowable 
for reciprocation by the eccentrics, otherwise the 
construction' is Substantially the same as that of 
the preferred form. In the latter forn the rigid 
portion of the diaphragm, being the Same area, 
as the bed, effectS mowement of the pulsating 
liquid uniformly and at substantially the same 
Speed throughout the entire area, of the bed. 
What I claim and desire to secure by Tetters 

Paten; is: 
1. A jig including a, Supporting frame, a pulsat 

ing chamber, a mowable diaphragrm substantially 
COnforming ira Size to the horizontal Section of 
the pulsating chamber, a, shaft, rotatably sup 
ported on the frame below said diaphragrm, 
eccentricS on Said Shaft, means connecting the 
eccentrics with the diaphragm, brace members 
connected with the dia.phragrn on opposite sides 
of Said eccentrics, leaf-like resilient members 
hawing ends connected with opposite sides of 
Said frame, and means connecting the brace 
memberS With center portions of said leaf-like 
reSilient rmembers to maintain horizontal rela 
tionship of Said .diaphragm during actuation of 
Said eccentrics. 

2. A jig including a, Supporting frame, a 
pulsating chamber, means closing the bottom of 
the pulsating chamber including a ring-like 
flexible membrame, a substantially rigid, dia 
phragrm connected with the membrane and sub-- 
Stantially conforming to the area, of the pulsat 
ing chamber, a Shaft rotatably supported on the 
frame beloW Said diaphragm, eccentrics on said 
Shaft, meanS connecting the eccentrics with the 
diaphragm, Spaced pairs of brace members con 
nected With the diaphragm on opposite Sides of 
Said eccentrics, leaf-like resilient members Spaced 
on Sa.id frame SubStantially in correspondence 
With Spacing of Said pairs of brace members, and 
meanS' connecting Said resilient members with 
Said brace memberS. 

3. A jig including a, frame, a pulsating cham 
ber, a mowable diaphragm forming the bottom 
Of the pulSating chamber, means in the chamber 
for Supporting a bed of particles to be separated 
according to Specific graWity, means for pulsat 
ing the diaphragm, Spaced brace means con 
nected With outer Side portions of the dig,- 
phragm on Opposite sides of said pulsating means, 
leaf-life resilient members hawing ' their ends 
fixed to the frame and extending transwerSely 
below said diaphragm, and means connecting the 
brace means With Said resilient members. 

4. A jig including a, frame, a pulsating cham 
ber, a mowable dia.phragrm forming the bottom 
Of the pulsating chamber, means in the cham 
ber for Supporting a, bed of particles to be Sepa 
rated according to Specific grawity, means for 
pulsating the dia.phragm, brace means connected 
With the dia.phragrm on opposite sides of said 

through the fiangeS as shoWn in Fig. 6. In order 'f5 pulSating meanS, laminated resilient members 
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hawing their respectiwe ends fixed to . Opposite 
sides of the frame, and means connecting the 
brace means with Said resilient memberS. 

5. In a jig, a ring-like membrane, a funnel 
shaped dia.phragrm member, means clarmping the 
inner edge of the rirng-like menbrane to the rim 
of the diaphragm member, crOSS bracing con 
necting opposite Sides of the dia.phragm, member 
including apertured tubeS, and means connected 
With Said tubes for Supplying liquid for flow into 
the funnel-like dia.phragm member through said 
apertureS. 

6. In a jig, a " pulsating chamber, a · wibratory 
funnel-shaped diaphragm forming the bottom of 
said pulsating chamber, croSS-bracing connect- 15 
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ing Opposite Sides of the diaphragm including 
apertured ductS, and means connected with said 
ducts for supplying liquid for flow through said 
apertureS into the pulSating chamber. 

'7. I a jig, · a, ring-like rmembrarme, a funnel 
shaped 'diaphragrm member, means clamping the 
inner edge of the ring-like membrane to the rim 
of the diaphragm member, bracing connecting 
oppOSite sides of the diaphragm member com 
prising tranSWerSely arranged tubeS hawing per 
forations, and means connected with Said tubes 
for Supplying * liquid for fiow through the per 
forations into the funnel-like dia.pharagm mern 
ber. 

CHARITES E. WOOD, 


