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The present invention relates to mechanical
concentrating devices and more in particular to
novel gate mechanisms therefor,

Among the objects of the present invention is
to provide novel gate mechanism particularly
adapted for use in mechanical concentrating de-
vices, which is simple in construction and can
be readily fabricated and installed at low cost,
and which greatly increases the efficiency of said
devices in handling and controlling discharge
of material therefrom,

Mechanical concentrating devices, such, -for
example, as coal washers, are well known in the
art and are dependent in their operation upon
the principle of separation of the constituent
components of the body of material introduced
therein by the action of gravity within a fluid
body such as water or the like, whereby the con-
cenfrates of the body of material are separated
out, because of their greater specific gravity, on
the bottom of the device and are discharged from
the main body of material. In such conventional
devices at the present time the discharge mech-
anism for the said concentrates may comprise
“undercut” gate mechanisms which operate to
progressively allow discharge of the concentrates
from the top to the bottom of the discharge
means in accordance with the desired operation
of the device. Since the mechanical concentrat-
inz device operates on the principle of segregat-
ing these constituent components by the action
of gravity, and since the higher gravity concen-
trates naturally seek the lower strata of the body
of material being treated, the said ‘“undercut”
gate mechanisms are not entirely satisfactory
in their operation except in full open position,
since the concentrates are being discharged from
the upper portions of the discharge mechanism
in varicus adjusted positions of the gate mecha-
nism less than full open position. : :

As a further example of prior uses, “overcut”
gate mechanisms of the solid type, conforming
substantially to the “undereut” gate mechanisms
hereinabove referred to, have been used and while
satisfactory firom the standpoint of withdraw-
ing the concentrates progressively upwardly from
the bottom of the discharge means in various
‘positions of adjustment of the gate mechanisms,
are nevertheless subject to the criticism that the
same may be blocked open by larger particles
being discharged, thus permitting continued pas-
sage of smaller particles even though a different
adjustment is desired by the operator or an auto-
matic control mechanism calls for -a . different
setting. o
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It is accordingly an object of the present in-
vention to provide a novel gate mechanism for.
mechanical concentrating devices which operates
to most effectively and efficiently control dis-
charge of concenfrates from such devices from
the lower to the upper part of the discharge
means therefor when in various adjusted posi-
tions.

Another object within the purview of the pres-
ent invenfion is to provide @ novel gate mecha-
nism for mechanical concentrating devices which
can be readily and easily installed in position
to effect the most efficient discharge.of concen-
trates of the material being treated, and is adapt-
ed for either manual or mechanical control. The
invention further contemplates the provision of
means whereby the same may be autematically
controlled in accordance with the operation of
the device. '

The present invention further contemplates the
provision of a novel gate mechanism for me-
chanical concentrating devices involving one or
more gate elements adjustably positioned to pro-
vide various effective operating depths for the
discharge orifice of said devices, and wherein
means is provided fo permit independent dis-
placement of said one or more elements to in-
crease the said effective operating depth for the
orifice where concentrates of larger size than
those for which the gate mechanism has been
adjusted are discharged through the same.

The present invention has, as a further object,
the idea of providing a gate mechanism as im-
mediately hereinabove described in which the en-
tire dead weight of the one or more gate elements
is effective in moving the said one or more ele-
ments downwardly into normal position for which
the gate mechanism has been adjusted after the
same have been momentarily displaced by the
discharge of said larger particles.

Still a further object within the purview of the
present invention is to provide a novel controlled
gate mechanism for mechanical concentrating
devices in which the control mechanism is asso-
ciated In operative relation te the one or more
gate elements to permit independent movement
of the latter with respect thereto and which is
properly counterbalanced to reduce the power
required to effect regulation and adjustment of
the gate mechanism,

The invention further contemplates a gate
mechanism as hereinabove described which per-
mits of either manual.or automatic control and
which automatic control may be initiated by .op-
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erative conditions existing within the concentrat-
ing device ifself,

Other objects, features, capabilities and advan-
tages are comprehended by the invention, as will
later appear and as are inherently possessed
thereby.

Referring to the drawings:

Figure 1 is a fragmentary view in section of a

mechanical concentrating device disclosing the
gate and control mechanisms embodied thereon
and which mechanisms are made in accordance
with the present invention;

Figure 2 is a fragmentary view partly in plan

and partly in section of the gate and control

mechanisms shown in Figure 1 of the drawings;
Figure 3 is a fragmentary view in section dis-

closing a modified form of construction for gate

mechanism adapted for use in a mechanical con-

10

centrating device such as shown in Figure 1 of -

the drawings;

Figure 4 is a fragmentary view in section taken
in the plane represented by the line 4-—4 of PFig-
ure 3 of the drawings; and

Figure 5 is a view in perspective of still another
form of gate mechanism adapted for use in a
mechanical concentrating device such as shown
in Figure 1.

Referring now more in detail to the drawings,
a gate mechanism made in accordance with the
present invention is disclosed in Figures 1 and
2 as being incorporated in a mechanical concen-
trating device, generally referred to as 2, and
comprising specifically a concentrating assembly
for coal or other like bodies of material. Figure
1 of the drawings discloses the primary or intake
end of the device which comprises one or more
compartments, such as 4, extending longitudinal-
ly of the machine and having a perforated bot-
tom, or screen, 6 for the support of a body of
coal or other similar material which is intro-
duced into the compariment, or compartments,
4 over the intake chute or apron 8 and which is
then subjected to the pulsating action of a fluid
such as water contained within the said one or
more compartments. The water or other fluid
within the device is subjected intermittently fo
air or other pressure which causes the same to
rise through the screen 6 up into the body of
material contained within the device to momen-
tarily and intermittently rearrange the particles
composing the same in accordance with their
specific gravities. This movement of water or
other fluid results in rearranging the particles
of material forming the body within the device
according fo their specific gravities, whereby the
particles of greater specific gravity are disposed
in the lower part of the bed and the particles of
less specific gravity are arranged progressively
upwardly., Continued action of the water or
other fluid causes the material of greater specific
gravity to be discharged over a discharge apron
10 and through an orifice 12 which may be pro-
vided at both intake and discharge ends of the
device, while the material of less specific gravity
is discharged over an apron located gbove the
orifice 12 at the discharge end of the device.

For the purpose of the present description of
the invention, the gate mechanism and control
means therefor at the intake end of the concen-
trating device is disclosed in the drawings, al-
though it is to be understood that such gate
mechamsm and control means can be incor-
porated ‘at the discharge end of the device by a
mere reversal of the parts thereof.

The present invention is particularly dlrected
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4
to the provision of novel gate mechanisms, gen-
erally represented in the drawings as 14, which
comprises one or more gate elements, such as
16, each having a hub {8 at one end for rotat-
ably mounting the same upon a supporting shaft
20 which extends transversely of the device and
is mounted adjacent ifs ends in brackets, such as

22, secured to the wall of g well or compartment

24, as at 26. This shaft 20 is disclosed in sub-
stantial opposed relation to the discharge orifice
12 and the said gate elements {6 are provided
with barrier parts 28 disposed substantially in
normal relation to the main body of said ele-
ments and which barrier portions are disposed
to overlap the discharge shelf or apron 18 for
the orifice 12,

The orifice 12 is preferably of rectangular
shape, being defined by substantially vertical
marginal edges and the height above the shelf
{0 being such as to provide for maximum dis-
charge of concentrates for which the device was
designed. The said gate elements are adapted to
be adjustably positioned with respect to the shelf
18 for controlling the effective operating depth
of the discharge orifice 12 for any operating
conditions for the concentrating device.

‘While the gate mechanism as disclosed can be
manually adjusted to secure any desired varia-
tion in the effective operating depth of the dis-
charge orifice, nevertheless the present embodi-
ment as herein disclosed contemplates the use
of an automatically controlled mechanism re-
sponsive to fluid operating conditions in the con-
centrating device which is adapted to regulate
and adjustably position the gate elements 16.

According to the embodiment as herein dis-
closed in the drawings, such regulating mecha-
nism comprises a supporting shaft 30 extending
transversely of the device and benesth the gate
elements 16 and which shaft has its ends se-
cured fo frame elements, such as 32, which are
rotatably and pivotally mounted upon the shaft
28, 'The frame elements or levers 32 extend be-
vond shaft 20 and may have the counterweight
34 secured thereto for a purpose to be herein-
after more fully described. Secured to one end
of the shaft 30 and adjacent the end of a frame
element 32 is a link 36 which has its other end
pivotally connected as at 38 to a Z-shaped lever
40. The operating lever 40 has one of its arms
pivotally mounted as at 42 to a supporting brack-
et 44 which is connected to the frame element 46
The arm of the lever 49 which is
pivoted as at 42 extends therebeyond and has
mounted thereon the counterweight 48 which op-
erates in conjunction with the counterweight 34
to balance the control mechanism for the gate
elements. Another arm of the lever 49 is pivot-
ally connected as at 50 to the link 52 of the pneu-
matic cylinder generally represented as 54, the
said link 52 having ifs other end connected to
the piston 56 of said pneumatic control means.
The pneumatic cylinder is disposed to one side of
the concentrating chamber 4 as clearly shown
in Figure 2 and operation therecof may be
initiated in any desired manner, as for exam-
ple in accordance with the operating conditions
existing within the bed or body of material dis-
posed within the chamber 4. It will be clearly
seen that by virtue of the link and lever mecha-
nism as immediately hereinabove described, op-
eration of the pneumatic means causes movement
of the support element 30 to adjustably position
the gate elements (6 in any selected relation to.
Such link and lever mechanism
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further embodies the counterweight 58 which. is
adjustable with respect to the lever 48 to secure
final and minute adjustments of the operating
characteristics of such mechanism in order: to
counterbalance the same so as to reduce the pow-
er required to effect regulation of the gate ele-
ments.

The total length of counterweight 34 is approx-
imately the same as the length of the gate i4.
This construction therefore- provides proper
counterbalancing for the gate elements for all
lengths of gate. The operating linkage for the
control means {4 is the same for all washer
sizes, i. e. for all lengths of gate and is counter-
balanced by the counterweight 48 which is the
same for all assemblies. The final adjustment of
the reaction is then obtained by shifting the
counterweight 28 along the graduated scale 59.
This adjustment, especially in connection with
the pneumatic means 54, provides the final con-
trol of the relative speeds of opening and clos-
ing the gate. :

The movement of lever 48 is limited by bracket
6! which likewise serves as a support for the
steel grating flooring 63 which extends laterally
beyond the opening provided for lever 49.

As will be appreciated, the gate elements {6
are mounted for movement independent of the
control mechanism so that when said gate ele-~
ments are in any one of their adiusted pesitions,
the same may be displaced upwardly in the event
that concentrates of a size larger than that for
which the machine was adjusted are discharged
through the orifice (2. It will be further clearly
appreciated that by virtue of the particular oper-
ating relation of the gate elements to the control
mechanism the entire dead weight of the indi~
vidual gate.elements is effective to cause the same
to move downwardly in shearing relation to the
caoncentrate hed into their normal adjusted rela-
tion to the orifice 2. Purthermore, where it is
desired to decrease the effective operating depth
of the discharge opening, an adjustment down-
wardly of the supporting shaft. 82 results in the

dead weight of the gate elements being effective

in moving the same through the concentrate bed
into their lower adjusted position. By virtue
of the particular arrangement of the gate mecha-
nism and the control means therefor, immediate
and effective adjustments of the gate mechanism
can be readily made, vet one or more of the gate
elements can be readily displaced by oversized
particles to permit them to be evacuated from
the machine.

While the invention contemplates the mecha-
nism according to Figures 1 and 2 as a preferred
structure, nevertheless the invention may take

the form as shown in Figures 2 and 4 which com~

vriges one or more gate elements 69 of similar
construction, each having a longitudinal slot 62
adapted to receive the guide element 64 secured
to the frame 6§ of the concentrating device, the
said elements being mounted for vertical move-
ment with respect to the discharge orifice 12 and

the shelf {9 which latter elements conform in

substance to correspending elements in the de-
vice shown in Figures 1 and 2. The said gate
elements 60 are each provided with a laterally
disposed shioulder 68 adapted to be supported by
a transversely arranged shaft 79 conforming to
the shaft 306 of the embodiment hereinbefore de-
scribed. This shaft 79 constitutes the support-
ing element of a control mechanism such as
shown in Figures 1 and 2 whereby the .one or
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more gate elements may be adjustably positioned
with respect to the orifice 2.

It will be further apparent that the gate ele-
ments 60 have independent movement with re-
spect to the supporting shaft 78 and are adapted
to be displaced upwardly to permit discharge
of concentrates larger than the conceuntrates for.
which the gate mechanism has been adjusted. It
is to be observed that, as in the emhodiment of
Figures 1 and 2, the entire dead weight of the
gate elements 80 is effective in returning the
same to their normal adjusted position after the
same have been displaced, the said elements being
effective in shearing the concentrate bed in re-
turning to said normal adjusted position.

As a further illustration of a modified con-
struction for a gate element, reference may be
made to Figure 5 which discloses one or more
gate elements 72 conforming substantially to gate
elements 68 of the embodiment shown in Figures
3 and 4 which are provided with the elongated
slots 14 adapted to receive a supporting and guide
element 78 conforming substantially to the shaft
78 of Figures 3 and 4. Furthermore, the sup-
porting element 76 conforms substantially to the
supporting element 8% of the control mechanism
shown in Figures 1 and 2 and the present inven-
tion contemplates the use of such mechanism in
conjunction with the gate elements 12, if so de-
sired. It will be readily apparent that the sup-
porting elements 76 may he disposed transversely
of the machine in the same manner as supporting
elements 7§ and that the same may be adjusted
as desired in relation to the orifice 12, When
the shaft 7% is in any of its adjusted positions
gate elements 72, by virtue of the slot formation
74, may be displaced upwardly for discharge
of concentrates of o larger size than the size
for which the gate mechaunism has been adjusted,
all in accordance with the nprevious disclosures.

While the embodiments selected te illustrate
the invention are representative of washing ma-
chines for cleaning coal, nevertheless the inven-
tion is of such a scope that the gate mechanism
and its controlling device may he incorporated in
any cther tyne of mechanical concentrating de-
vice as desired.

While T have hersin described and upon the
drawings shown an illustrative embodiment of
the invention, it is te he understood that the
invention is not limited thereto but may com-
prehend other constructions, arrangements of
rarts, details and featuves without departing from
the spirit of the invention.

What is claimed is:

1. In a mechanical concentrating device, the
combination of a concentrating compartment for
material being treated by said device, discharge
means for evacuating concentrates from said
compartment, a gate mechanism for said dis-
charge means comprising a plurality of elements
each provided with a facing movable substan-
tially noermal to the flow of concentrates from
said discharge means, means for mounting said
elements for movement with respect to the orifice
for said discharge means and with respect {o each
other, and control means providing a common
support adjustably positioning and determining
lower limits of movement for said elements, said
elements being freely adjustable independently of
said control in substantially an upward direction
to provide an adjustable upper limit for said ori-
fice at one or more of said elements when said

- elements are in any of their adjusted positions.
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2. In a mechanical concentrating device, the
combination of a concentrating compartment for
material being treated by said device, discharge
means for evacuating concentrates from said
compartment, a gate mechanism for said dis-
charge means comprising a plurality of elements
each having a barrier part movable substantially
normal to the flow of concentrates from said dis-
charge means, means providing a fixed pivotal
mounting for said elements for movement thereof
with respect to the orifice for said discharge
means and with respect to each other, and control
means providing a common support adjustably
positioning and determining lower limits of move-
ment for said elements, said elements being freely
adjustable independently of said control in sub-
stantially an upward direction to provide an ad-~
justable upper limit for said orifice at one or more
of said elements when said elements are in any
of their adjusted positions, said mounting for said
elements being such that substantially the entire
dead weight thereof is effective in returning the
same to any of their adjusted positions after dis-
placement thereof.

3. In a mechanical concentrating device, the
combination of a concentrating compartment for
material being treated by said device, discharge
meang for evacuating concentrates from said
compartment, a gate movably mounted with re-
spect to the orifice for said discharge means com-
prising a plurality of elements each having a bar-
rier part movable substantially normal to the fiow
of concentrates from said discharge means, means
providing a fixed pivotal mounting for said ele-
ments for movement thereof with respect to said
discharge means and with respect to each other
and a substantially counterbalanced control
means providing a common support upon which
said elements are adapted.to rest for adjustably
positioning said gate to provide for various eifec-
tive operating depths of said orifice and for hold-
ing said gate in any of said adjusted positions,
said gate having movement independent of said
control means to provide for the increased effec-
tive depth of said orifice when said gate is in any
of itg adjusted positions.

4. In a mechanical concentrating device, the
combination of a concentrating compartment for
material being treated by said device, discharge
means for evacualing concentrates from said
compartment, a gate movably mounted with re-
spect to the orifice for said discharge means and
comprising a plurality of elements each provided
with a facing movable substantially normal to the
flow of concentrates from said discharge means,
and a substantially counterbalanced control
means providing a common support adjustably
positioning and determining lower limits of move-
ment for said elements, said elements being
freely adjustable independently of said control in
substantially an upward direction to provide an
adjustable upper limit for said orifice at one or
more of said elements when said elements are in
any of their adjusted positions.

5. In a. mechanical concentrating device, the
combination of a concentrating compartment for
material being treated by said device, discharge
means for evacuating concenirates from said
compartment, a gate movably mounted with re-
spect to the orifice for said discharge means and
comprising a plurality of elements each provided
with a facing movable substantially normal to the
flow of concentrates from said discharge means,
and a substantially counterbalanced control
means providing a common support upon which

2,405,076
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said elements are adapted to rest for adjustably
positioning and determining lower limits of move-
ment for said elements, said elements being freely
adjustable independently of said control in sub-
stantially an upward direction to provide an ad-
Jjustable upper limit for said orifice when said gate
is in any of its adjusted positions, said mounting
for said elements being such that substantially
the entire dead weight thereof is effective in re-
turning the same to any of their adjusted posi-
tions after displacement thereof.

6. In a mechanical concentrating device, the
combination of a concentrating compartment for
mafterial being treated by said device, discharge
means for evacuating concentrates from said
compartment, a gate mechanism for said dis-
charge means comprising a plurality of elements
each provided with a facing movable substantially
normal to the flow of concentrates from said dis-
charge means, means for mounting said elements
for movement with respect to the orifice for said
discharge means and with respect.to each other,
control means providing a common support ad-
Justably positioning and determining lower limits
of movement for said said elements, said elements
being freely adjustable independently of said
control in substantially an upward direction to
provide an adjustable upper limit for said orifice
at one or more of said elements when said ele-
ments are in any of their adjusted positions, and
fluid responsive means for operating said control
means. ]

7. Gate mechanism for mechanical concentrat-
ing devices, comprising a plurality of gate ele-

- ments, means providing a fixed pivotal mounting

for said elementg for movement thereof with re-
spect to a discharge orifice for said device, and
control means for said gate elements character-
ized as including a pivotally mounted adjustable
supporting element providing a common suppor
adjustably positioning and determining lower
limits for said elements with respect to said orifice,
said gate elements having a part disposed in
association with said orifice for movement sub-

> stantially normal to the flow of concentrates

through said orifice and being freely movable in-
dependently of said supporting element under
certain operating conditions under the action of

_ concentrates passing through said orifice.
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8. Gate mechanism for mechanical concenirat-
ing devices, comprising a plurality of gate ele-
ments, meang providing a fixed pivotal mounting
for said elements for movement thereof with re-
spect to a discharge orifice for said device and
each having a part serving as a barrier in associa-
tion with said orifice, control means for said gate
elements comprising a frame providing a common
support -adjustably positioning and determining
lower limits for said elements, said frame member
being pivotally mounted independently with re-
spect thereto, whereby said gate elements are in-
dependently movable in a substantially upward
direction relative to said control means and sub-
stantially normal to the flow of concentrates from
said orifice, and counterbalancing means con-
nected to said frame and disposed in opposed re-
lation to said barrier parts.

9. Gate mechanism for mechanical concenftrat-

, ing devices, comprising a- plurality of gate ele-
70

ments adjustably mounted for substantially ver-
tical movement with respect to a discharge orifice
for said device, guide means for said one or more
gate elements, and control means for said gate

. elements characterized as including an adjustable

supporfing element providing a common support
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adjustably positioning and determining lower
limits for said elements with respect to said ori-
fice, said gate elements each having a shoulder
engageable with said control means, said gate ele-
ments being freely adjustable independently of
said control in substantially an upward direction
to provide an adjustable upper limit for said ori-
fice at one or more of said gate elements.

10. Gate mechanism for mechanical concen-
trating devices, comprising a plurality of gate ele-
ments adjustably mounted for substantially ver-
tical movement with respect to a discharge orifice
for said device, and means for guiding and con-

10

10

trolling said gate elements including an adjust-
able supporting element providing a common sup-
port adjustably positioning and determining
lower limits for said elements with respect to said
orifice, said gate elements each having an elon-
gated slot for receiving said supporting element
and having a lost motion connection therewith
to provide for free and independent movement
thereof in substantially an upward direction with
respect to said supporting element to provide an
adjustable upper limit for said orifice at one or
more of said gate elements. :
CHARLES H. J. PATTERSON.




