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UNITED STATES PATENT OFFICE.

FRANK PARDEE, OF HAZLETON, PENNSYLVANIA.

APPARATUS FOR SEPARATING HEAVY FROM LIGHT MATERIALS.

- SPECIFICATION forming part of Letters Patent No. 538,596, dated April 30, 1895,
Application filed July 24,1894, Serial No. 518,429, (No model.)

To all whom it may concermn:

Be it known that I, FRANK PARDEER, of
Hazleton, in the county of Luzerne and State
of Pennsylvania, have invented a new and
Improved Apparatus for Separating Heavy
from Light Materials, of which the following

- 18 a full, clear, and exact description.
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T'he invention relates to improvements in
the separation of coal from slate, and ores and
other materials from impurities, and its ob-
Ject is to provide a new and improved appa-

ratus forconveniently and quickly separating

heavy from light material in a very simple
and economical manner. |

The invention is embodied in the construc-
tion and combination of parts hereinafter set
forth. - |

Reference is tobe had to the accompanying
drawings, forming a part of this specification,
in which similar letters of reference indicate
corresponding parts in all the views.

Figure 1 is a sectional side elevation of the
improvement on the line 1 1 of Fig. 2. TFig.
2 18 a plan view of the same with parts broken
out, and FKigs. 3 to 10 are sectional side ele-
vations showing modified forms of the mech-
anism for imparting motion to the belt-frame.

The improved apparatus for separating
heavy from light material is provided with a
tank A, containing water or other suitable
liquid and provided with an inclined bottom
A’, asg plainly shown in the drawings. Into
this tank A extends an inclined carrier belt,
adapted to pass over sprocket wheels C and
C’, journaled in a frame D, having a motion
to and from the said inclined bottom A’, the
said frame with the belt extending approxi-
mately parallel to the inclined bottom A’.
The parallelism of the bottom is, however,
not essential, but it economizes space and
liquid. |

As 1llustrated in Fig. 1, the belt frame D is

~ hung at its upper and lower ends on links E
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and E’, pivoted on the tank A, to permit of
imparting a swinging motion to the said belt
frame and the belt carried thereon.
frame 1s connected at its upper end by eccen-
tric' rods F’, with eccentrics ¥, held on a
transversely-extending main driving shaft G
carrying at one end a pulley G’, connected by
a belt or other means with suitable machin-

(z, to cause the eccentrics F to impart a swing-
ing motion to the belt frame D.

The uppermosi sprocket wheels C are se-
cured on a transversely-extending shaft C?
carrying a pulley C° connected by a belt with
suitable machinery so as to impart a rotary
motion to the shaft C? to cause a traveling of
the belt B at the time the belt frame D re-
ceives a swinging motion toward or from the
inclined bottom A’. |

In the inclined bottom A’, directly under
the lower run of the belt B, is arranged a dirt

collecting box H, provided at its upper end

with a screen H’ opening into the tank A, so
that any dirt passing off from the material
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into the liquid, can pass through the screen

tracted end of the latter is provided with a
valve H?% which when opened from time to
tiine, permits of readily discharging any dirt
that may have accumulated in the bex H. A
similar box I is arranged at the lower end of
the inclined bottom A’ in the tank A, and
is likewise provided with a screen I’ and a

valve I~ |
| In the tank A isarranged an elevator J, ex-

tending vertically and having its lower end
close to the lower end of the inclined botfom
A’, 80 that the lighter material separated on
the belt B, is taken up by the elevator J in
the lower end of the tank A, and carried up-

{ ward out of the tank A, to be finally dis-

charged over a chute I to one side of the
tank. The heavy material remaining on the
belt B is discharged at the upper end thereof
into a delivery chute K’ connected with the

i H’ into the collecting box H. The lower con-
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upper end of the bottom A’, as illustrated in

the drawings. 'The material to be treated is
passed down a chute K* extending into the
tank A, so as to deliver the material upon the
upper run of the belt B at a point immersed
in the water or other liquid contained in the

tank. _ |
It will be seen that when the shafts G and

| C? are set in motion as above described, a re-
The belt |

ciprocating motion is given to the belt frame
D, and a traveling motion to the belt B, so
that both work simultaneously. The upper
side of the belt, or conveyer, on frame D, trav-
elsupward. ‘The material delivered upon the
upper run of the belt B is jerked by the re-

ery toimpart a rotary motion to the said shaft | ciprocating or shaking motion to separate the
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lighter from the heavy material, the latter re-
maining on ribs or other projections formed
on the belt B. The heavier material is dis-
charged at the upper end of the beltonto the
delivery chute IX’, to carry it to one side of
the tank, while the lighter material travels
downward and is taken hold of in the lower

end of the tank by the buckets of the eleva-

tor J, which latter raises the lighter material
out of the tank and discharges it over the
chute X to one side of the machine. Any
dirt separated or loosened by the separation
of the heavier from the lighter materials,
passes into the dirt collecting boxes I and H’
and is removed therefrom from time to time
by opening the valves H?*and I°. Thus,sup-
pose coal is being treated, the pieces of the
same being lighter than the stones and slate
mingled with them, are suecessively lifted

by the peculiar movement of the conveyer

frame, D, from one rung, or cross-bar, of the
conveyer belt to another, and consequently
pass downward to the elevator, B, while the
said stones and slate, being held down by
their superior gravity, remain fixed on the
said belt, and are hence carried up by it and
discharged into the chute . Meanwhile, the
dirt mingled with the coal, &e., passes down
between the cross-bars of the conveyer, and,
falling upon the inclined bottom of the tank,
slides downward onto the screen, H, while the
coarser portion passes on into the box L

It will he seen that the material is carried
through the water and is simultaneously sub-
jected in the water to a shaking motion, a
traveling motion, and to a floating action, so
as to separate the lighter material from the
heavier one, and both being carried out of the
tank separately to different delivery chutes.
At thesame time the dirt arising by the sep-
aration is separately disposed of.

In the modified forms shown in Figs. 3 to

' 10, diiferent means are employed for impart-

ing a motion to the belt frame and its belts,
but otherwise the construction of the tank,
the dirt boxes and elevator remains the same.
As shown in Fig. 3, the belt frame D’ carry-
ing the belt B/, is hung on eccentric rods N,
extending vertically, so that when the eccen-
tries are set in motion an up and down move-
ment is given to the belt frame relative to the
inclined bottom A’.

As shown in Fig. 4, the belt frame D* car-
rying the belt B has itslowerend hungon a
vertically disposed link N7, fulerumed on the
tank A, while the upper end of the said belt
frame D?is engaged with a vertically disposed
eccentric rod N’, which causes an up and
down movement of the frame and its belt
when the eccentric is actuated.

As illustrated in Fig. 5, the belt frame D?,
carrying the belt B? is hung on two links O,

disposed vertically, and the said frameis also

connected with a horizontally disposed eccen-
trie rod O’, so that when the eccentric O® is
actuated, a swinging motion is imparted to

538,506

the- belt frame relative to the bottom A’ of
the tank A. |

As shown in Fig. 6, the belt frame D* ear-
rying the belt B! is hung at its Jower end on
a vertically disposed link P, while the upper
end of the said frame and belt is engaged by
an elliptical or eccentric sprocket wheel I,
s0 as to impart a swinging motion to the belt
frame at the time the shaft P? for the said
sprocket wheel is rotated. The eccentric
| sprocket wheel P’ is attached to the shaft P2
’ and as the shaft P? revolves, the eccentric
. raises the carrying belt, at thesame time fore-
| ing the link P forward and on making a revo-
I lution, imparts a swinging motion to the con-
veyver belt B%, and the sprockets at the same
| time move the belt B* up in the direction ot
the discharge; the shaft P°running in a jour-
nal.
! In the modified form shown in Iig. 7, the
- belt frame D% carrying the Dbelt I3° has its
lower end hung on a vertically disposed link
Q, while the upper end is pivotally connected
| with an eccentric rod Q' extending in align-
I ment with the frame. On the latter are se-
cured the downwardly projecting wedges Q°
‘ engaging fixed pins Q? held in the tank, so
that the frame D% when actuated by the ec-
l centric Q* of the eccentric rod QQ’, causes an

up and down swinging movement of the belt,
owing to the inclines or wedges Q® traveling
on the fixed pins Q°.

As shown in Fig. 8, the belt frame D° carry-
ing the belt B is hung on the links R, piv-
otally connected with each other by the ec-
centric rod R/, so that when the eccentric R?
actuates the eccentric rod R/, the latter gives
| a swinging motion to the links and an up
and down motion to the frame and belt.

' As illustrated in Fig. 9, the belt frame D7,
| carrying the belt B7is hung on vertically dis-
posed links S, pivotally connected at their
upper ends with levers S’, having their inner
I ends connected with the eccentric rod S° of
| the eccentrie 8% Thus, when the latter is ro-

tated, a swinging motion is given to the lever
'8’, so that an up and down movement 1s im-
l parted to the belt frame D", |

. As shown in Fig. 10, the belt frame D?, car-
rying the belt B® is hung on vertically dis-
posed links T, pivoted on bell erank levers'l”,
| pivotally conneected with each other by alink

‘nected with the eccentric rod T? ¢f the eccen-
tric T4 Now when the latterisset in motion,
a swinging motion is given to the lever T, so
that the links T are raised and lowered, and
a like movementis given to the belt frame D°.

In the modified forms described, the mate-
rial is discharged on the belts, at the upper

l ends, and when the belts are set in motion
as described and a swinging motion is given

to the belt frame, then the separation of the

materials takes place in the manner previ-

ously described in reference to Figs.1 and 2.

\ Having thus described my invention, I

T2 one of the bell crank levers being also con-
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claim as new and desire to secure by Letters
Patent—

1. In an apparatus for separatlnﬂ' hea,vy
from light material, the combination with the
tank, havmn* an 1nclmed bottom and a dirt-
receptacle arranged in said bottom, and a
chute arranged at the upper end of the latter,
of a frame arranged substantially parallel to
the bottom, hnkb ‘which support the frame,
and adapt it to swing, a belt, pulleys, and
shaft arranged on said frame, and means for
imparting a to and-fromovementtothe frame,
and travel to its belt, whereby the heavier
material is carried upward and delivered into

downward, as spemﬁed

2. An apperatus for separating heavV from
light material, comprising a tank having an
inclined bottom a traveling belt extending
into the said ta,nk a movable frame carrying
the said travelmg belt, and a dirt colleeting
box in the bottom of the said tank, substan-
tially as shown and desecribed.

FRANK PARDEE.

Witnesses:
A, P. PLATT,

Gus T. FISCHER.

| the chute and the lighter caused to travel 1 5
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