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18 Claims,

This invention relates to improvements in
separators adapted to handle lump materials of
differing frictional characteristics. While not
limited thereto, it is well suited for separating
or other refuse such as
ashes, ore and other impurities which frequently
become mixed with good coal.

Coal is a relatively hard carbonaceous material
having a bright surface and characterized by a

10 low coefficient of friction. Slate and other im-

purities such as are frequently mixed with coal is
dull and has g materially higher coeflicient of
friction than coal, Our improved separator takes
advantage of the relative difference in frictional

15 characteristics, between the materials to be sepa-

rated.

The improved separator involves the use of a
multiplicity of relatively movable connected jaws
which define angular lump receiving pockets and

20 ™eans for causing the jaws to close in on the

Iumps’in such a way as to grip the high friction
material and leave free the lumps of low friction
material. The jaws are preferably supported on
a flexible member and means are provided to
motion between adjacent
coacting jaws, And, as the flexible membper
travels, it is arranged to discharge the different
classes of material at suitable discharge points.
In the separator of the present invention, the

30 jaws are preferably supported on a chain or

equivalent €lement, the latter being guided over
a suitable suppor having portions at spaced
Dpoints of different curvature, so as to bring about
the reguired movement between the jaws at

35 different points.

In the separator illustrated, the jaws are in the
form of fexible substantially V-shaped members
carried by transverse elements supported on the
chain and there are 3 multiplicity of such flexible
transversely of the chain,
This permits an arrangement in which the indi-
vidual jaw elements in a given transverse zone
can be flexed various distances, so as to compen-
sate for irregularities in the shapes of the lump

45 material handled. .

The above and other features of the invention
will be fully apparent from the following de-
tailed description when read in connection with
the accompanying drawings and will be defined
appended claims,

In the drawings—

Fig. 1 is a view partly in elevation and partly .

in section of one embodiment of the invention;
Fig. 2 is a section on line 2—2 thereof ; Fig. 3is a

55 side elevation illustrating the chain carrying one

(CL 209-—108)

suitable from the jaw element; Fig, 4 is a plan
view of Fig. 3; Fig. 5 is an enlarged section
through the chain illustrating the type of jaw ele-
ment shown in Figs. 3 and ¢; Fig. 6 is a section on
staggered line 6—8 of Fig. 5; Fig. 7 is a detail
horizontal section on line 7—7 of Fig, 6; Fig. 8
13 a detail view illustrating an alternative form
of flexible jaw element; Fig. 9 is g section on,
i i ; Fig. 10 is a sectional detail

jaw and its Supporting element; Fig. 11 ig a
staggered section on line H{—1{{ of Fig. 10; Fig,
12 is a detail horizontal section on line f2—j§2
of Fig. 10; Figs. 13 and 14 are views illustrating
further modifications of the flexible jaws; Fig. 15
is a detail view of modified means for maintain-
ing a spring action adapted to normally close the
jaws to a minimum bredetermined angle.

Referring in detail to the drawings, {8 repre-
sents a chain or suitable flexible carrier element
which is adapted to support a multiplicity of jaw
members, indicated generally at {2. The chain
or other flexible supporting element for the jaws
is adapted to travel along a guide, indicated
generally at (4.

The mixture of lump material to be separated
is fed from a shaking chute 18 into the sub-
stantially V-shaped pockets 18, which are formed
by the adjacent portions of the jaw members 12,

The shaking chute is preferably corrugated
longitudinally so that the lumps are lined up more
or less in single file, Thus, the corrugations
maintain a substantially definite lateral spacing
of the Iumps so that there is little or no choice
of one lump interfering with another,

As the chute {8 is vibrated, the lumps fall into
the pockets 18 and as the jaws travel, for example,
approximately from the feed point 29 on the
guide along the flat portion 22 thereof, the
bockets 18, which are of substantially triangular
form, are opened to what we should term an
intermediate position. As the chain travels over
the curved portion 24, the angularity of the
bockets {8 will change slightly. This is due to
the curvature of the guide 14 between the points
25 and 28. This curvature is relatively sharp
and the opening of the bockets permits the lumps
previously deposited to find slightly lower seating
roints. From the point 28 to about the point 30
on the guide, the latter ig gently curved relatively
much more bluntly. The curve shown is an in-
volute, although other contours will serve, so long
as the arrangement is such that there is g gradual
closing of the jaws, that is
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tends to decrease the included
pockets 8.

The gradual closing action of the jaws is
effective to cause the jaws to grip jumps of rela-
tively high coefficient of friction, such as slate,
or other refuse material. But, coal being lighter
and harder and of less coefficient of friction will
not be gripped, but will slide relatively to those
portions of the jaws defined by the pockets #8.
Thug, when the jaws reach the point in the zone
of the discharge chute 38, the coal being left free
will be collected at this point, the chute 32 being
adapted to deliver the coal to & suitable storage
bin, not shown.

From the point 38 to the point 34, the guide is
curved sharply as shown. This will be effective
to increase the angle of the V-shaped pockets 18,
thus releasing the grip, on the slate or other
refuse material of high frictional characteristics,
and this material will be discharged by way of dis-
charge chute 36 to a suitable receptacle or dump.
Tn some cases, we will provide a chute 38, which is
adapted to receive and direct to a suitable storage
place the intermediate product released by the
jaws between the chutes 82 and 38. That portion
of the guide, which extends from the point 34 to
the point 48, is practically & straight run and is
substantially tangent with the circumference of
a sprocket wheel 42 carried by shaft 44 driven by
2 belt 48 from a suitable prime mover, not shown.

The chain or other carrier element for the jaws
may be constructed in various ways and the jaws
themselves may be of different forms. Gen-
erally, the chain will have transverse elements,
such as pins, tubes, bars or the like. These trans-
verse elements will support jaws having portions
extending ocutwardly from the chain and bent to
an angle, said members also having inner por-
tions supported by the transverse elements.
These jaw members may be said to be of sub-
stantially inverted V-shape and the adjacent
members will define the angular Jump-receiving
pockets 8, whose angularity changes as the chain
is flexed in traveling around the guide member,
whose different portions are curved or otherwise
formed to bring about the required changes in
angularity at predetermined points along the line
of travel of the chain. For example, in the chain
shown in Figs. 3to 7 inclusive, we provide parallel
sets of chain links 48, which support the trans-
versely extending jaw supporting elements 58.
These elements in the embodiment of the inven-
tion illustrated in these figures are in the form
of short lengths of tubing, which engage hub por-

angle of the

5 tions $2 formed at one extremity of each link.

The opposite extremity of each link has an in-
wardly extended journal portion 54 which makes
o working fit with the inner bore of the tubular
element 58. A multiplicity of slots 55 are formed
in the tubular element and one inner extremity 58
of each of the jaw members 12 is bent to provide
the notch formation shown in Pig. 5.

Key pins 38 are engaged with the notch por-
tions 58, thus firmly anchoring the jaw members
12 to the fransverse elements 58. The outermost
ends of the jaws are bent around as ab 53, so as
to provide the inwardly inclined portion 60 of the
jaw member. At its inner extremity, this mern-
ber is provided with an angular extension 62
which rasses through the space between a pair of
identical jaw members secured to the next adja~
cent transverse element of the chain. This re-
lationship will be apparent from Figs. 4 and 6.
As thus constructed, it is clear thab as the chain

. The loops 84 and
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is flexed in passing around the differently curved
portions of the guide (4, the angularity of the
pockets I8 defined by the resilient jaws will be
changed so as to discharge the different classes
of material abt different predetermined points
along the line of travel of the chain.

TInasmuch as the inner ends 62 of the jaw mem-
bers are free or unrestrained and furthermore
because of the fact that the jaw clements are
formed of spring wire or other resilient material,
it will be apparent that, when the jaws are first
opened to allow the lumps to move toward the
bottom of the pockets 18, and when the jaws are
subsequently closed in on the lumps, the several
coacting flexible jaw members are permitted to
flex independently so as to compensate for irregu-
larities in the contour of the lump. And as there
are a sreat number of these thin fiexible jaw ele-
ments disposed transversely of the lump, it is ap-
parent that the coacting jaws make their in-
fluence felt over & considerable extent of the
transverse length of the lump.

We deem it jmportant to fixedly fasten each
chain link to one of the transverse elements, such
as the tubing 58 and to pivetally fasten the link
to the following transverse element. For ex-
ample, assuming the chain in Figs. 3 and 5 to be
moving from left to right, the transverse cross
pins or tubular members will be fixedly secured in
the rear ends of the links and will be pivotally
secured to the front ends of the links. Or, stated
in another way, each ink is fixedly fastenedtoone
cross pin and pivotally fastened to the cross pin
following it. '

We deem it important that the flexibly con-
nected jaw members be so arranged that there will
be a spring action which has a tendency to close
the jaws to their minimum angle. Thig desirable
tendency will be readily apparent by reference to
Fig. 10, in which the wire elements, of which the
jaw members {2b are formed, act as springs, which
tend to maintain the chain links in a straightened
out condition. AS thus arranged, it will be ap-
parent that any bending of the chain around the
curved frack or guide has a tendency to distort
the jaws and their natural tendency is to return
to the neutral or unstrained position as in Fig. 10.
This desirable spring action is secured with the
type of chain shown in Figs. 3 to 7 inclusive by

running one or more pieces of straight spring wire -
Or, al-

62 through the transverse elements B0.
ternatively, instead of having the spring wire 63
pierce the transverse elements 83 the desirable
spring action may be secured by arranging the
spring wire, as indicated in Fig. 15, whereln loops
85 are formed in the spring wire, which encircle
the transverse elements 5@ of the chain.

Instead of supporting each flexible jaw from a
single fransverse pin or supperting element of
the chain, we may, as shown in Figs. 8 and 9, pro-
vide a construction in which each jaw is jointly
supported by two adjacent transverse elements.
In these figures, the jaw designated 122 includes
a portion 682 having an extension §22 quite like
the similarly numbered parts shown in Fig. 5.
However, in this construction, the jaw is provided
with looped parts 64 and 86 which embrace the
transverse elements 68 and 18, respectively. The
transverse elements in this constructicn are in
the form of pins, which at spaced points carry
washers 14 around which the loops 64 are fitted.
%8 are joined by a base portion
Thus, it is apparent that each jaw {22 is
two adjacent transverse ele-
This chain includes suitable

78.
jointly supported by
ments of the chain.
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side links 78, as llustrated, having nuts 88 secured
to the extremities thereof.

Figs. 10 and 11 illustrate a further modified
form of jaw. Inthis construction, the jaw {2b has
and 82 seated in slots 84
formedin the transverse elements 86, which f orms
the spacers between the links 88. The slots are
swaged over, as indicated at 89, so as to prevent
dislodgment of the inner extremities of the jaws.
In this form of jaw, it will be understood that, as

pockets.

Fig. 13 iliustrates g modification in which the
jaws 12c are brovided at their inner ends with
hook portions 92, which engage bushings 94 fitted
over the transverse elements 95 carried by the
chain links and the adjacent jaws are separated
0 from one another by spacing washers 98.

A further modification is illustrated in Fig. 14,
in which the jaws 12¢ are secured at their inner
ends in slots 100 formed in the tubular trans-
verse elements {02, which in turn are secured to

5 the chain links 184, In this construction, a key
pin 106 will be inserted to coaet with the notched
portion 108 formed st the inner extremity of the
jaw member

From the foregoing, it will be clear that in the

0 operation of the improved separator, the indi-

vidual
18 will be deposited approximately in a row ex-
tending transversely of the separator. As the
jaws travel along the straight portion of the
guide, the lumps will remain substantially un-
changed, except for any slight alteration in their
position oceasioned by the forward travel of the
chain. However, as the chain reaches the
curved part, the angularity of the pockets 18 will
change taking place be-
tween the points 26 and 28. This will permit the
lumps to settle in the lower parts of the pockets,
due to the slight opening of the pockets 18,

Thereupon, as the jaws travel over the long
path from the point 28 to the point 30, the angu-
larity of the pockets will be gradually decreasing,
thus acting on all of the lumps in a manner to
grip the high friction material, such as slate or
other refuse and to force outwardly the coal or
o low friction material. Such action will discharge
the coal or low friction material, but will hoid
within the grip of the jaws the slate or high
friction material untii the jaws are open suffi-
clently to discharge it to chute 36, by reason of
the fact that at this time the chain passes over
the sharply curved portion of the guide track.
After said discharge, the cycle is completed by
the jaws returning to the sprocket wheel 42 at
the starting Dosition, it being apparent that the
o curvature of this sprocket wheel is approximately
tangent to the adjacent straight portions of the
chain guide. It is, of course, apparent that the
sprocket wheel 42 can be located at points other
than that illustrated along the path of travel of
the chain. For example, it could, if desired, be
placed either in the relatively sharp bend at the
top of the curved guide adjacent the points {4
and 28 of Fig. 1 or, alternatively, it could be locat-~
ed in the sharp bend between the points 38 and
34 in the lower part of Fig, 1.

While we have described quite precisely cer-
tain specific details of the embodiment herein
Mustrated it will be understood that the drawings
and description are to be interpreted in an illus-

; trative rather than a limiting sense since various

=1

3

modifications may e made by those skilled in
the art without departure from the invention as
defined in the appended claims.

What we claim is:

1. A separator for lump materials of differing
frictional characteristics comprising a multiplic-
ity of relatively movable link connected resilient
Jaws defining angular lump receiving pockets ex-
tending transversely of the direction of travel of
said jaws, a guide along which the jaws travel,
and respective means at spaced intervals along
the guide effective to impart to said jaws in se-
quence an opening, 3 closing and an opening
movement,

2. A separator for lump materials of differing
frictional characteristics comprising a flexible
chain having g multiplicity of movable resilient
jaws supported thereon, a fixed guide plate over
which the jaws travel, said guide plate having
spaced portions differing in curvature and effec-
tive to impart closing and opening movements
to said jaws.

3. A separator for lump materials of differing
irictional characteristics comprising a traveling
chain having links supporting a multiplicity of
V-shaped spring wire Jaws secured to members
aligned with the connections between adjacent
links adapted to be flexed variable distances so
as to compensate for irregularities in the shapes
of the lumps handled and means for effecting
relative movements between the sets of jaws car-
ried by adjacent links at spaced points along the
path of travel of the chain.

4. A separator for lump materials of differing

frictional characteristics comprising a traveling ¢

chain carrying a plurality of sets of V-shaped
spring wire jaw elements adapted to be flexed
variable distances so as to compensate for irregu-
larities in the shapes of the lumps handled, said
elements being supported by members centered
with the pintle connections of the links of said
chain and respective means located at spaced
intervals along the path of trave] of the flexible
members effective to Impart gripping and releas-
ing movements to said sets of jaw members.

5. A separator for lump materials of differing
frictiona] characteristics comprising an endless
chain with links carrying sets of V-shaped spring
wire jaw elements defining inwardly converging
triangular lump-receiving pockets, said elements
being supporied by members centered with the
pintle connections of the links of said chain, g
guide track having respactive cam portions at
spaced intervals therealong effective o impart
opening and closing movements in Predetermined
sequence to adjacent sets of said jaw elements.

6. ‘A separator for lump materials of differing
frictional characteristics comprising a traveling
chain having links, means aligned with the piy-
otal connections between the links supporting a
multiplicity of v-shaped resilient jaw elements
adapted to be flexed varisble distances so as to
compensate for irregularities in the shapes of the
lumps handled, a track over which said chain
travels, a plurality of short length-spaced portions
thereof being sharply curved to open said jaw
elements and another portion of the track being
more bluntly curved over g, greater length to slow-
ly close said jaw elements.

7. A separator for lump materials of differing
frictional characteristics comprising g, traveling
chain, a multiplicity of sets of relatively movable
resilient jaws carried thereby which coact, to close
in on the lumps to be separated, means for feeding
the lumps to the bite of said jaws, means for
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slightly opening said jaws to cause the lumps to
settle down into the bite thereof, means tending
to gradually close said- jaws, whereby lumps of
high coefficient of friction are gripped by the jaws
and. lumps of low coefficient of friction are left
free; means for catching sald freed lumps at a
prede‘terrrmied point along the path of travel of
the chain, means for opening said jaws and there-
by releasing the high friction Jumps and means
for catching the high friction lumps, and a driver
for said chain, the said jaws being supported by
members which are axially aligned withz the piv-
otal connections between the links of said chain.

8. A separabor for lump materials of differing
fricticnal characteristics comprising a traveling
chain having Ccross pieces which support flexible
jaws which jointly form & multiplicity of lump
receiving pockets, means for feeding the lumps to
be separated to said pockets, means for initially
separating the coacting jaws, means for subse-
quently offecting a closing movement of the jaws
and effective to cause them to grip lumps of high
frictional characteristics, such as slate or refuse
and to slip relatively to lumps of low frictional
characteristics such as coal, means for receiving
the latter as the jaws pass & predetermined dis-
charge zone, means for opening the jaws at &
point beyond said discharge zone to release the
slate or refuse and - means for receiving the
latter.

9. In a separator for lump material a chain
having spaced transverse elements which carry a
plurality of flexible V-shaped wire members so ar-
ranged that adj acent sets of said members jointly
form lump-receiving triangular pockets which
converge toward the chain, each of said V-shaped
members including one portion firmly secured to
one of sald tranverse elements and anocther por-
tion inclined inwardly toward the chain and ter-
minating in the region of the next adjacent trans-
verse element.

19. In a separator for lump material, a chain
phaving spaced transverse elements which carry &
plurality of v -shaped bent wire members adjacent
ones of which jointly coact to form triangular
lump-receiving pockets which converge toward
the chain. i )

11. In a separator for lump material, a chain
having spaced C€ross pins secured to the links
thereof and spring wire elements of approximate-
1y inverted v -shape supported from the cross pins
and jointly coacting and forming  triangular
jump-receiving pockets.

19. In @ separator for lump material, a chain
having transverse elements, members having por-
tions extending ocutwardly ‘from the chain and
bent to an angle and inner portions secured di-
rectly. to said transverse elements, the adjacent
members jointly coacting -defining angular lump-
receiving pockets whose angularity changes as
the chain is flexed. :

13. In a separator for lump material, a chain

having transverse elements, a plurality-.of wire
members having inner portions mounted thereon
and having cutwardly  pointed portions hent to
an acute angle, the adjacent members coacting to
jointly = define angular lump-receiving pockets
whose angularity changes as the chain is flexed.

14, Tn a separator for lump material, & chain
having .a plurality of links connected by trans-
verse elements, members having portions extend-
ing outwardly from the chain and bent to an
angle and inner portions secured to said trans-
verse elements, the adjacent members jointly.
coacting to define angular lump-receiving pockets,
whose angularity changes as the chain is flexed
and means carried by the chain normally tending
to maintain the adjacent members in a prede-
termined relative position.

15. In a separator for lump material, & chain
having a number of links carrying spaced trans-
verse elements centered with the 1ink connections
snd which carry a plurality of bent wire members
which jointly coact to form lump-receiving pock-
ets which converge toward the chain and spring
means coacting with the: chain links and nor-
mally tending to maintain said bent wire elements
in predetermined relative relationship.

16. In a separator for lump material, a chain
with links carrying transverse elements, a plu-
rality of bent wire members each having an inner
base portion supported jointly by two of said
transverse elements which are adjacent to one
arother and having an outer portion bent to
acute angular form, the adjacent members jointly
forming an outwardly opening angular lump-re-
ceiving pocket whose angularity changes as the
chain is flexed. -

17. In a separator for lump materials, a chain
with links carrying transverse elements, a plu-
rality of bent wire membpers each having an inner
portion supported jointly by two of said trans-
verse elements and having an outer portion bent
to acute angular form
jointly forming an outwardly opening angular
jump-receiving pocket whose angularity changes
as the chain is flexed, means for feeding lump
material to said pockets, a guide over which the
chain travels having spaced curved portions effec-
tive to cause said angularity changes of the lump-
receiving pocket at predetermined locations, and
means adjacent such Jocations for receiving dif-
ferent classes of material from said pockets.

18. Tn a separator for lump material, a chain
having parallel sets of links bridged by transverse
elements, a plurality of bent wire members of
substantially inverted V-shape and whose inner
ends have notched portions formed therein, the
transverse elements being- slotted to receive the
notched portions and key pins éngaging the latter:
so as to secure said members to said transverse
elements. : . ’
FRANK  PARDEE.
FRANK PARDEE, JE. ’
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