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To all whom ii may conccm B
Be it known that 1, Frank D, Bixer, a
citizen of the United S

rado, have invented certain new and useful
Improvements in Apparatus for .Washing,
Grading, and Classifying Coal or other Ma-

terial; and T do declare-the following to be
a full, clear, and exact description of the in-

O

‘in the art to

accompanying

vention, such as will

tates, residing in the |
city and county of Denver’__fand: State of Colo-

enable ‘others skilled.
which it appertains to make 1

and use the same, reference being had to the

drawings, and to

. .
' -

- of reference marked thereon,“which form a

15

-means for washing, grading -or classifying
coal or other materials, according to. fheir

20

29

the sorting action of a

part of this specification. -

the figures

My invention: relates to im provements in

specific gravity. = .

In this application the use of the appa- |

ratus for coal washing and. grading purposes

will be described, though it must be under-

stood that the in

for washing and grading other materials,
My’ invention. relates ‘to mprovements in

invention may be employed.

apparatus for the aforesaid purpose in.which.

body of water, in mo-

tign. relative to the material to: be sorted,

30

- tional 1n the sense.

35

~ thereto of

45

b0

the operation .goes

18

employed. It must be understood that
the aforesaid: relative
tinuous, or pulsating in character, and that
the pulsation may he uni- “or. multi-diree-
that the pulsation afford-
ed by the ordinary plunger-type jio may
be considered to: be bi-directional, -~

‘motion may be con-

In this description the jm provements are

considered as being installed in-conjunction
with coal ‘Washing machinery i which a
jig-tank and a Jig mounted ‘to.
therein are employed. - The jig is LECIPIO-

cated through the Instrumentality of mechi-

reciprocate

nism for imparting a differential movetnent -

ward stroke of the Jig is relatively ‘rapid

ng the downward: ent’ o
the jig, whose bottom AS ‘open- torperimit; the

entrance of water; the buo yancy of

such character- that the down..

while its upward movement is'com pardtively:

“slow.. During movément of

the was-

ter has a tendency to raise the Jaghter and-
better quality of ‘the coal to. the- top and as:

coal 1s caused to pass over the top:of the

In mjy ~1IPro ved:conStruction: provision: s
made for. further

PR

classifying:

L
L
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son, ‘the : top stratuniof
J Ig, }jl

OF. ] the’ coal by | ned “in’* leve
removing -therefron. a.{'emedmmf:igrad"ef:awhlch-' Connected with ‘the
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1s that the function of the a

~discharged from

~drawing in which

“section taken
‘section may be said
line. 1—1 Tig..

| di.‘r'(i'(:ti(}},jl-'. of arrow 4.
stmilar

Fig. 3

slow in
- As shown’ in théfdra.W'ing_,_poxirerriS._-_LtI;"éft;i’.lS-; R
nitted’ from an operating shaft 7. to, which: "

18 commun irom any suitable, ..
., Upon this shaft is mounted a gear . .-
gear 9, the latter: in turn..105.
_ . Lhese gears 9 and..... | .
10 are’ mounted, 'on’crank shatts 19 having. .. ..
| eranks 13 ‘whise craik pins 14 engage: slots: .,
short arm”of each, lever 1

‘motor; .
8 meshing with'a ge:
‘meshing ‘with 4 ‘gedr 10

~ An important

tinuously carried on; the di
coal or other materials ‘being
separated from each

‘Having briefly ,
well ‘as the function it is intended” to
form; I will procesd to des ¢
reference heing: made to

1s Hlustrated
ment thereof, - - .
In this drawing, Fi
through

- . ' :
H . ] a .

3: Fig‘. 2 1s a
vertical ‘section taken ‘on the:

Fig. :8 in order to lustrate * the .dis-

charge - of “the middli,
from the jig. '

of arrow 3 in said figure. Tig 4 is a Section
.. - ‘ LI W LRI ! 1
taken on the line 4—4 Tip,

£
I1g,

n order

of the rock from the jig.

 The same refererice"cl_iar:i{:teijg indicate the
“same parts in all | L

 Parts m all the views,' -
~ Let' the numer:
which

able operating mechanism

telatively rapid while the mnpward stroke s, .
heretofors indicated. 100

FrE
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In’comparison; as

+

Power’ is’ communicated

Arom

1

15" formed “ lever
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outlined my Invention, as’;
nded 'to per-
describe the same,
the accom pdnylng o
an embodi-
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gure 1 is a vertical
the apparatus.  Thig"

i Py

to be taken on' the "
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feature of my Improvement’ *
paratus is con-:
erent grades of
_ automatically’
other and separately .
the jig while the rock:or
‘Worthless material is also automatically dig-:
‘charged and kept Separate from the ‘coal:"

T,

| Y,
. 2 J1g 6 is mounted to reciprocate ver- .
tically “through the instrumentality of -suit- .95
mounted to.im- . ..
part a differential reciprocating movement .. .
to the jig in which the downward stroke.is’ .

.-
-
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- d

TR \..-
LT

s grade of coal ' "
. RC, © 1S a section takenvop
the Tine 83—3 Fig, 2 viewed 1n the-diréction:




= | 976,425

is a pitman 18. The lower extremities of | partment 34 is formed an outlet 52 con- -
these pitmen .are pivotally connected with | trolled by a forwardly swinging gate 53
the jig as shown at 19. When this mecha- | through which the rock 29 passes into the!, .
nism is in operation the differential recipro- | jig-tank 23 below the jig. The bottom of™

§ cating movement heretofore described will | this tank is inclined, as shown at 55 and its 70
be imparted to the jig. However, as noth- | lower portion is provided with a screw con-
ing is claimed upon the operating mecha- | veyer 56 adapted to remove the rock from
nism in this application since it is substan- | the tank. Located adjacent the jig-tank 1s
tially the same as set forth in Patent No. | a setthing-tank 57 adapted to receive the best

10 816,672, to Robert L. Martin, dated April | quality of coal which may be designated as 75
3rd 1906, it will not be further described in | 58, and which passes over the top of the jig.
detail. S In the bottom of this compartment 1s a screw

The body of the jig is provided with a | conveyer 59. .

bottom 20 having relatively large openings | Within the tank 57 1s formed a compart-
15 21 controlled by valves 22 which are adapt- | ment 60 which 1s 1n communication with the 80
ed to open during the downward movement | trap compartments 39 of the jig by meahs of
of the jig for the purpose of allowing the | openings 61 from which pipes 62 project up-
water in the jig-tank 23 to enter the lower | wardly and are open to receive hollow mem-
compartment 24 of the jig. A perforated | bers. 63 connected with the bottom of the
20 bottom 25 separates the compartment 24 | jig and telescoping in the pipes 62. 85
from the upper compartment 26 of the jig. The middlings quality of coal. passes
The coal to be separated may be constantly | through the members 63 and 62 and enters
delivered to the compartment 26 of the jig. | the compartment 60,in the bottom of which
 This compartment is subdivided by a parti- | is located a screw conveyer 64.
25 tion 27 whose central portion extends far- | When the apparatus is in use a vertically 90
thest downwardly leaving a space 28 below, | reciprocating movement is imparted to the
~ into which the rock 29 passes. The parti- | jig within the jig-tank and under the 11-
* tion 27 on opposite sides of this central por- | fluence of this movement the material fed
tion is composed of short portions 30 leaving | to the jig rapidly stratifies, the heavier or
30 spaces 31 below their lower- edges under | rock or slat portion of the material 29 as- 95
"~ which the middlings or second grade of coal | suming the lowermost position, the mid-
passes. 'The compartment between the par- | dlings quality 65 the position next above,
tition 27 and the front wall 32 of the jig, | and the highest grade 58 assuming the up-
.- forms a sort of trap and is subdivided into | permost position, Thisseparation is brought
35 three distinct compartments bfr partitions 838. | about largely through the buoyancy of the 100
The rock passes to the central compartment | water during the relatively rapid downward
34 (see Fig. 5) while the middlings quality of | movement of the jig. ' During this opera-
coal passes'to the compartments 35 on oppo- | tion the highest quality of coal is carried
site sides of the central compartment. The | over the top of the jig and discharged mnto .
40 partitions 33 are connected by a number of | the tank 57, while the middlings quality 105
transversely arranged rods 36 upon which | first enters the trap compartments 35, pass-
- are mounted spacing sleeves 87 interposed | ing under the portions 30 of the partition
between the partitions. | 27 and finally passes over the tops of the
. The central compartment 34 is provided | gates 47 and thence downwardly, escaping
45 with a gate 38 which is composed of two | through the openings 71 controlled by the 110
~over-lapping parts 89 and 40 (the latter be- | outwardly swinging gates 72 into passages
ing fixed) which are adjustably connected | 73, thence to the hollow metnbers 63, thence
by means of bolts 41 passing through slots | to the pipes 62, thence through the opening
49 formed in one of the members, whereby | 61 to the compartment 60 whence it 1s re-
50 the gate is extensible. To the upper edge of | moved by the screw conveyer 64. Finally 116
this gate is attached a rod 43 having an up- | the rock passes from the jig compartment
per threaded extremity 44 upon which is | 26, under the central portion of the parti- -
mounted a nut 45 which is an integral part | tion 27 through the space 28 and into the
of a hand wheel 46 by which the position of | central trap compartment 34, and thence
55 the movable gate 39 may be regulated. In | over the relatively short gate 38 and thence 120
each compartment 35 is located a similar | downwardly through an opening 62 con-
ate 47 composed of members 48 and 49 (the | trolled by a gate 53 into a tank 23 whence H
latter being fixed) connected by bolts 50 pass- is removed by the screw conveyer j6.
ing through slots 51 formed in one of the In explanation of the illustration of the
60 members. The upper edges of these gates | action of the material in Figs. 2 and 5, 1t 125
are relatively high, since the middlings qual- | may be stated that as the jig moves rapidly
ity of coal in order to escape from these trap | downward, in accordance with the differen-
compartments must pass over the upper | tial principle heretofore explained, the water
edges of the gates. : | will have a tendency to hold the uppermost
65 t the bottom of the central trap com- | layer of material in any trap compartment 130
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and classifying coal or other materigl 5, ac-

el

~En. suspension, whereby the said material is-

r LI

- glven an Opportunity to pass over: the top { cording to t'h’eirT-Speciﬁ‘c"gi'zwiti_és,‘t_ljmft:f_(jlnbi—-
- of the adjacent gate whether it be the rock,: -nation of g 112 provided with ‘suitable means
as shown in Fig. 5, or the medium grade of | for causing a Jigging aetion in the material
.8 coal, as shown in Fig. 2. During ‘the up:‘| to. be treated, a partition having its lower 79
- ward motion of the jig -after the downward edge varying i height from the bottoin of
- motion outlined above, the weight ¢f good | the jig, said partition dividing the jig into
coal and of middlings coal above the rock 1s'| a main compartment and- g {rap compart-
~sutficient to cause a flow of rock through the ment, the trap compartment hg VINg a num-
16 opening 28,  beélow the. partition 27, and {.ber of partitipns forming the said compart- v5
thence into compartment 34 and to cause the | ment into « number of subdivisions, the said

rock to rise in compartment 34. approxi- | subdivisions having "gatés located therein
mately-to the top of gate 38. For a similar’| and over which the varying grades of ore
reason the middlings grade of coal in com- | are fo pass relative to the varying height of

15 partment 35 riges approximately to the top | the said gates, each of said gates consisting 80

of gates 47. - Thus at the end of the upward | of two members, one of said members adapt-
motion of the jig the materials in compart- | ed to be adjusted in re lation to the other,
ments 34 and 35 are in condition to pass and to'vary in height relative to the varia-
_ over the tops of gates 38 and 47 respectively tion in height. of the first named partition,

20 cn the succeeding downward motion of the | from the bottom of the g, whereby the 83
Jig as already outlined. It 1s the combina- | heavier stratum of material js caused to en-
tion of these two principles which causes g ter one subdivision of the trap compartment,
practically continuous discharge of the ma- | while the highter ‘orade of material occupy-
terial from the jig whereby the run-of-mines INg an upper stratum, is allowed to entor

29 product is separated intc three grades, as | another division and conduits communicat- 90
heretofore explained, the separated materia] ing with the said subdivisions for conveying
being discharged from the J1g into separate | the separated materia] therefrom, substan.
compartments simultaneously with the feed. tially as described. |
ing of the material into the ‘main compart- 2. An apparatus for washing and grading

30 ment of the jig. .~ | | or'classifying coal or other materials dccord- 95

Hach gate 49 ig provided with an up- | ing to their specific gravities, consisting-of a

wardly projecting stem 66 having its upper | jig having a transverse partition separating
extremity threaded as shown at 67 and en- | the Jig into a main compartment and a trap

~gaged by a nut 68 integral with a hand compartment, the said partition extending

38 wheel 69 for regulating the position of the to a predetermined distance from the bot. 100
pate, | | o tom of the J1g and provided with a central

The various subdivisions 54, 35 and 35 are - depending portion extending nearer the hot.
vented by the use of open-ended tubes or | tom of the jig than the ends of the partition,

- Pipes T0 connected with the respective com- | the trap compartment formed by the said
40 partments and having their upper extremi- | partition having a number of partitions 105
ties located above the level of the water in abutting at one of their ends against the first
the apparatus. In this manner provision is | named partition, the said partitions forming
made for producing an upward current or | the trap compartment intg « number of sub-

circulation within the trap compartment of divisions, the said subdivisions having gates

45 the jig, whereby the buoyancy of the water located in the respective subdivisions over 110
is caused to act upon the material in the said Wwhich the varying grades of ore are to pass
compartment for the purpose set forth. through said subdivisions, each of the saicd

Kach subdivision 35 of the trap compart- | gates consisting of two members, one of said
ment 1s provided with an outlet 71 con- | memh. ;4 adapted to be adjusted in relation

20 trolled by an outwardly swinging gate or | to the other, and means for imparting a sujt. 115

valve 72 which allows the middlings grade | able action to the J1g to cause the material of

of coal to enter g downwardly extending | varying grades to pass over the respective

passage 73 which communicates with the .| gates, substantially as described.

discharge member 63 connected with the jig 8. In apparatus for washing, grading or
°3 and telescoping within the member 62 as classifying coal or other materials accord- 120

~heretofore explained. ing to *licir specific gravities, the combing-

In the event that the passage 73 should | tion of a 11g provided with suitable means
" become stopped, access may be gained there- for producing a 1128ing action in the mate-
to for the purpose of removing the difficulty, | rial to be treated, said 112 being provided
%0 through a passage 74 formed in the front | with a sereen upon which the materig] rests, 125
wail 32 of the jig and normally closed by a and a partition Separating the jig iiito o

plug 75. A main compartment and a trap compart-
Having thus described my invention what, ment, the said partition varying in height
1 claim is: from the bottom of the J1g to its lower edge,

66 1. In an apparatus for washing, grading | the trap compartment formed by the said 130
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- visions, vertically adjustable gates located

10

partitioﬂ having a plurality of partitions | named partition, thereby forming a vertical

separating the same into a number of subdi-

within the subdivisions, the said gates adapt-
ed to-be adjusted to vary in height relative
to the variations in height of the first named

artition from the bottom of the jig, where-

vy the heavier stratum of material is caused
to enter one subdivision of the frap compart-
ment, while the lighter grades of material
occupying an upper stratum is allowed to
enter another subdivision, the said gates be-

ing located at a point in the rear of the first'|

passage between the ‘first partition and-the 15
oates through which the material 1s to pass
to be discharged over the gates, and conduits
communicating with the said subdivisions
for conveying the material therefrom.

In testimony whereof I affix my signature 20
in ] resence of two witmesses.

FRANK D. BAKER.

Wifﬁesses:
W. C. KoNEy,
H. H. STEM.
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