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To all whom it may concern :

Be it known that I, ROBERT LEE, a citizen
of the United States, and residing at Cable,
In the county of Mercer and State of Illinois,
have invented certain new and useful Im-
provements in Klevators for Mining Purposes,
which are fully set forth in the following speci-
fication, reference being had to the accom-
panying drawings, In which— |

Figure 1 18 an elevation of a construction
embodying ny invention; Iig. 2, a plan view
of the same, part of the chute being broken

away to show the internal construction; Ifig.
3, a sectional view of the same on the line z 2

, @& detall sectional view on
the line vy v of 4‘19 3; Ifig. b, a detail plan
section on the 11116 z z of I'ig. 4; Fi
tail view of one of the plates containing the
ouiding-groove for the lifting-arm; Elﬂ* 7, a
detall view of the lower 1301t1011 of the 1£t-
ing-arm detached; Iig. §, a sectiopal viewon
the line v v of Hig.

of Fig. 2; INg.

10, a detall sectional view taken on the line
ww of Fig. 8, and on an enlarged scale, show-
ing the safety-catch; Fig. 11, a detail plan

view of the bell-crank lever which forms the

safety-catch, and Kig. 12 a detail view of one
of the sliding gates which closes the lower
chute. |

Like letters refer tolike partsin a
ures of the drawings.

My invention remtes to apparatus for ele-
vating and handling coal, and more particu-
larly coal of that quality known as ¢ slack,”’
it being, however, adapted for use in hand-
ling other substances, its object being to pro-
vide means for mutomﬂtlmlly ﬁllmb, raising,
and emptying the elevator - buckets, and for
separating the nut and pea coal from the slack
proper, thereby dispensing with the leor of
Several men.

I will now proceed to describe a construe-
tion in which my invention 1is practically car-
ried out in one form, and will thenspecifically
point out in the claims those features which [
believe to be new and desire to protect by

Letters Patent.

o, 6, ade-

2; Fig. 9, a detail view, on-
an enlarged scale,of one of the elevator-buck-
ets, a portion of the side thereof being broken
away to show the internal construction; Fig.

11 the fig-

1 ed my 11111)101Tunents as used in conneetwn

with the screen which receives the coal after
1t has left the mine, A represents the said

screen, upon which the coal is dumped as 1t

comes 1"1“'0111 thie mine. This screen 1s inclined,
as shown, the larger lumps of coal passmﬂ
down over its surface and being delivered to
a car or other smtable 1eeeptﬂcle at the lower
end thereof.

A’ indicates a stop or guard, hinged to the
lower end of the screen A at ¢ and provided
with a eross-bar, @/, to prevent the coal from
being carried bV 1ts velocity over and beyond
the car standing upon the track A% This

guard hangs Sllﬂhtly above the level of the

t’op of an ordinary coal-car, the hinges a per-
mitting it to be swung up out of the way to
allow a car of greater height, or alocomotive,
to pass the foot of the screen.

Underneath the screen A is arranged a
pocket, B, into which that portion of the coal
which 1s small enough to pass through the
screen A drops.  T'his pocket has an inclined
bottom, b, so as to cause the coal which lodges
therein to pass out into the elevator-buckets
as soon as the sliding gates which close the
lower end of the pocket are opened, as here-

inafter described.
At thelower end of the pocket Bisarranged

the elevator-tower C,which may be of any suit-
able construction, and is provided atits upper
end with pulleys ¢, over which pass the ends of
the rope or chain d which raises and lowers the
elevator-buckets, thls ocpe also passing over
a drum, D, mounted on a shaft, D, operated
by any suitable mechanism. The tower C 1s
provided with guideways C’, embraced by
suitable flanges, ¢, on the buckets K, attached
to the lower ends of the hoisting-rope d.

In the construection shownin the present in-
stance the tower C is arranged for two buck-
ets, though, of course, only one bucket may be
used or more than m 0, and as the construe-
tion on both sides of the tower and the mech-
anism for operating both buckets are identi-
cal I will only describe one set thereof, it be-
ing understood that the same deser lptmn 18 ap-
phcable to the other. |

At the bottom of the poehet]} nearthe bot-

tom of each side of the elevator-tower, the

In the drawings, in which I hfwe 1epresent | lower end of thesaid pocket is closed by means
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of a gate, ¥, sliding in vertical ways in the |

frame-work of the structure. Thissliding gate
1s connected by means of a pivoted link, f, to
one end of a lever, I, the opposite end of

5 which 1s provided with a weight, f/, of suffi-
- clent sizé to normally hold the gate F up in
position to close the lower end of the pocket
B at that point. Other equivalent means—
such as a spring or weighted cord and pulley—
ro may be employed to effect this result; but I
prefer the construction shown. On the outer
tace of the sliding gate F are formed projec-

tions f* two being shown in the present in-

stance, though more or less than this number
- 15 may be employed. These projections are ar-
- ranged 1n the pathof a corresponding projec-
tion or flange, ¢', on the bucket E, so that up-
on the descent of the bucket the projection ¢

~ will engage the projections f?, and the weight
20 of the bucket in descending,being sufficient to
overcome the resistance offered by the weight

/' on the lever F', will carry the gate F down
along with 1t in the position shown in Fig. 8 of
the drawings, thereby lowering the said gate
25 tosuchan extentastoopen thelowerend of the
pocket B and allow the coal thereinto pass,by
reason of the inclination of the bottom of the
said pocket, into the bucket IB. Upon the as-
cent of the bucket the weight f’ will cause the

-0 lever F' to raise the gate F to its former posi-
- tion, thereby closing the lower end of the pock-
et B once more. In filling a bucket from the

pocketin this manner, owing to thelarge quan-

tity of coal which the pocket contains, more coal

35 passes from the pocket than the bucket can
“hold, it being banked up on that side of the

- buckettoward the pocket. In order to return
this surplus to the pocket I arrange above the
mouth of the pocket, which is closed by the

40 sliding gate F, a series of inclined plates, B/,
having thelr outer edges higher than their in-
ner edges, with spaces between them, substan-
tially as shown in Fig. 8 of the drawings. 1t
will be seen that as the bucket rises the sur-

45 plus coal, being on that side of the bucket to-
- ward the pocket, will pass through the spaces
between the inclined plates B and fall back
into the pocket B, thereby preventing any loss,
while at the same time the inclination of the

so said plates is such as to preventthe coal in the
pocket from passing out between the plates.
By reason of this device I supply the bucket

E with just sufficient coal to properly fill it,
any surplus being automatically returned to

55 the pocket, and not allowed to fall upon the
- ground and be lost. EHach bucket E is pro-
vided withan inclined bottom, X, at the lower
end of which 18 formed an opening in the side

of the bucket, closed by a gate, E?, sliding in

6c suitableways, ¢*, provided therefor. The bot-
tom E’ projects somewhat, to form a stop for
the gate I at the lower end of its travel, and
on the side of the bucket above the opening
therein are arranged two projections, ¢*, form-

stops being shown in the present instance,

though more or less than that number may be
employed.

It will be observéd' that from the inclina--

tion of the bottom I of the bucket E the con-

tents of the bucket will be discharged as soon

as the gate Ii¥ 1s raised. In order to effect
this, when the bucket has reached the end of

its npward travel I arrange at the upperend
-of the tower C a mechanism for automatically

opening the sald gate and discharging the con-

| tents of the bucket. Oneach side of the path

of the bucket is arranged a slide, G, moving
on a suitable way attached to a support, G,

secured on or forming a portion of the fram-

7C

30

Ing of the tower. - This slide is pivotally con-

nected at its upper endtoalever, H, the pivot-

bolt g passing through a slot, 2, in the lever,

in order to allow of the necessary play between

the two parts,sincetheslide movesin a straight
line, while the lever moves in the are of a ¢ir-

.cle. A connecting-link pivoted both to the
slide and to the lever may be substituted for
this connection, 1f desired. Each lever H is
pivoted at or near one end at A/, its other end
being pivotally connected to a lifting-arm, I.

Kach lifting-arm is preferably constructed in

two pieces, the upper portion consisting of a

stirrup, 4, pivoted to the outer end of the le-
ver H, whilethe lowerportion, ', which forms

the body proper of the lifting-arm, i1s screw-
threaded at its upper end to receive nuts #%,ar-

9c

95

ranged above and below the stirrup at the

point where the lower portion, 4/, passes
through the said stirrup. DBy reason of this
construction the length of the lifting-arm can
be readily adjusted by unscrewing one of the
nuts ¢* and screwing up the other one to a cor-
responding extent. The lower ends of each
pair of lifting-arms are connected by means of
a cross-bar, I, theends of which project slight-
ly at each side, as shown at ¢° in Fig. 7 of the

drawings. These projections are arranged to
110

slide 1n guide-groovesj, formedin platesJ, ar-
ranged on each side of each half of the eleva-

Itor-shaft.

It 18 obviouns that the projections ¢ may be
formed independently of the cross-bar I’, and
also that the guide-grooves J may be formed
in the frame-work of the structure itself, in-
stead of in a separate plate, although I prefer
the construction shown. The guide-grooves
are straight for the greater portion of their
length, their lower ends, however, being

105

115

120

carved outward, substantially as shown in

Fig. 6 of the drawings. ‘ |

It will be seen from the above description
that upon the ascent of the bucket, when it
comes 1n contact with the slides G, or with a
sultable projection thereon arranged in the

125

path of the bucket, the slides will move up- -

ward, carrying with them the levers H, there-
by raising the lifting-arms, and causing the
cross-bar 1" to move in the guide-grooves j.

65 Ing stops to limit the upward motion of the | It will be seen that as the lifting-arms are at-
gate, as hereinaiter described, two of these | tached to the levers at their extremities, while

130
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the slides are connected to them near their

fulera, the rate of motion of the lifting-arms
will be considerably greater than that of the
slides or of the bucket by which they are act-
uvated. As the lifting-arms begin to move,

- belng in their normal or lowest position, they
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are first carried inward along the curved por-
tion of the guide-grooves j untll the eross-bar
I’ comes in contact with the side of the bucket
at a point just below a projection, ¢', formed
on the gate I, which closes the opening in the
bucket. Asthe bucket continues to move up-
ward the cross-bar I, moving in the straight
portion of the guide-grooves j and at a higher
speed than the bucket itself, as hereinbefore
pointed out, will engage the projection ¢, and
carry the door upward along with it, thereby
uncovering the opening in the bucket and al-
lowing the contents thereof to be discharged.
When the sliding gate I&* is fully opened, the
bucket It has reached the highest point of its
travel and, being emptied, begins to descend.
Upon this descent of the bucket the weight of

- the levers H, slides G, lifting-arms, and cross-

bars are, as a rule, sufficient to cause these
parts to return to their normal position, as
shown 1n Fig. 8 of the drawings, thereby al-
lowing the sliding gate I#* to close automatic-
ally by 1ts own weight; but in order to over-
come any tendency which these parts might
have to remain in an elevated position after
being raised, I have provided the stops ¢,
hereinbefore mentioned, which engage with
the upper end of the gate E?, and cause the
latter as the bucket descends to positively
return the lifting-arms, levers, and slides to
their original position. These stops ¢ may,
as a rule, however, be dispensed with, the
weight of the parts being generally sufficient,
as hereinbefore pointed out, to return them to
their normal position. The projecting ends
of the levers I, as shown at 2’ in Fig. 8 of the
drawings, may be provided with counter-
welghts, 1f necessary, in order to properly
balance the slides and lifting-arms, so as to re-
duce the weight necessary to be lifted by the
bucket, when 1n contact with the glides, to a
minimuin.

in practice 1t 1s found to be somewhat diffi-
cult to stop the bucket precisely at the proper
point ab the upper end of its travel, and as

~any excess of movement of the bucket in this

99

60

direction would be liable to damage the mech-
anism just described for automatlcal] y open-

ing the gate I, I have provided thecombined
safety catch and stop shown in detail in Figs.

10 and 11 of the drawings. This cmlsists
of abell-crank lever, K, pivoted at K’ within
each slide (x, one arm of the said bell-crank
lever projecting out beyond the slide, asshown
at ', while the other end, %, isprovided with
an anti-friction roller which bears normally
against the support G, as shown in Fig. 10
of the drawings. This anti-friction roller
may of course be dispensed with, but I deem
its use preferable.

the lever XX 18 arranged in the path of the
bucket B, the upper edge of which engages
therewith as the bucket ascends, and owing to

the resistance offered by the other end of the

bell-crank lever, which is in contact with the
support G', the lever cannot turn, and the end
k" will remain in the position shown in Fig. 10

of the drawings, thereby causing the slide to.
ve carried upwald by the upwu‘d motion of 7

the bucket.
At a suitable point in the support G’ is
formed a slot or recess, ¢, arranged in the

‘Hine of travel of the end %% of the lever K. It

will be seen that if the bucket E continues to
move upward beyond the point where it
should stop the end k*of the bell crank lever

K will come opposite the recess ¢', and owing
to the pressure of the bucket against the op--

poiste end, %', of the lever the end k* will be
thrown into the said recess, thereby permit-
ting thebell-crank lever to trrn upon its pivot

and withdraw the end %’ within the plane of

the outer surface of the slide, when the bucket
may continue its upward motion withoutany
corresponding motion of the slide. It is ob-
vious that by reason of this construction,
upon the hoisting of the bucket too far, elther

by accident or otlleml%e the upward move-

ment of the slides, ]evels and lifting-arms
will be prevented and any bledhage ot these
parts thereby obviated.

The shaft D', upon which is mounted the
drum D, around which the hoisting-rope d is
coiled, 1s connected with any su1t&ble motor
mp%ble of Imparting to it a rotary motion in
either direction, so that as the said drum re-
volves one of the bueckets I§ ascends while the
other descends, and while one of the buckets

70

30

GO

100

1s being automatically filled at the bottom of ics

the elevator, as hereinbefore deseribed, the
other one fmtomthally discharges 1ts con-
tents at the top of the elevator, Upon re-
versing the motion of the shaft D’ and drum
D the filled bucket ascends and the empty
one descends,when they are respectively emp-
tied and filled once more, the operation being

continued indefinitely, the only supelmsmn

necessary being that involved in the reversal
of the mov ement of the drum.

It will be observed that each bucket is pro-
vided at the upper edge of its rear portion
with an inclined ﬂfmﬂ*e or collar, ¢, which fills
the space between the bucket and {he edge of
the pocket B while the bucket is being ﬁlled
The projecting end ¢" of the inclined bottom
I of the bueket performs a similar funetion
upon the other side of the bucket, filling the
space between the said bucket and the recep-
tacle into which 1t discharges its contents,
thereby preventing any w ﬂste or loss of ma-
terial.

At the side of the elevator-tower C, at the
point where the buckets discharge their con-
tents, 1s arranged a hopper, L, mto which the

said contents fall when diScha-rged. The bot-

The projecting end %" of | tom of this hopper opens intoa chute, M, the

I1O

I15

120

I25

i
lllllllllllllll



4 - . 318,757

lower end of which is closed by a shde m. | natural elasticity of the material of Whlch they'

10

. I5

20
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screened onee more.

- u

Below thisend of the chute is arranged a tra,ck
A°, to receive the cars, which are to be load-
ed at this point. The slide m, which closes
the end of the chute, is oper ated by means of
a lever, M/, connected to the said slide by the

-pwoted link 7’ 0 that by operating the said
lever the slide m may be withdrawn to open

the end of the chute, or slid back into position
to close the said end At the upper end of
the chute M, near the hopper L, the bottom
of the said ehute 1s cut away,aud the opening
thus formed is covered by a screen, N, below
which 1s arranged a second chute, N ' ex_tend

ing 1n the 0pp0b1te direction from the chute
M and terminating over the track A* being
provided at ifs lower end with a plate, m, for
closing the said end, and mechanism for oper-

ating the said plate, as in-the case of the
chute M.

In separating the coal as it comes from the
mine and sorting it into sizes, it is sometimes
found desirable to separate that size of coal
known as *‘ pea-coal’’ from the slack proper,
while at timesthis separation is not made, the
whole being put upon the market together as
slack. In the structure which I have de-
scribed the screen A is of such dimensions as
to allow both the pea-coal and the slack to
pass through together, and in order to sepa-
rate them 1t 18 necessary that they should be
In order to effectuate
this, as the pocket B 1s not of a sufficient
height above the surface of the ground to al-
low of another screening at this point by grav-

ity alone, I employ the “elevator hereinbefore
" described to hoist the coal to a

sufficient
height to rescreen it. Upon discharging the
coal into the hopper L it falls into the chute
M and passes over thescreenN. While pass-
Ing over this screen the smaller fragments
thereof, which form the slack proper, will pass
through the screen and fall into the chute N,
while the larger fragments, which form the
pea - coal,: cannot pass through the screen,
and will descend through the c,hute M. The
slides m, which close the lower ends of these
chutes, allow me to make the operation of
hoisting a continuous one, and render it un-
necessary to stop the h01st1ng apparatus when
4 car has been filled at either chute,and to wait
until another car has been broughb up to re-
ceive the contents of the buckets. With my
construction the hoisting operations may be
continuous, the chutes filling up while the
lower endsthereof are closed,and being opened
when 1t is desired to fill a car or other recep-
tacle and closed again when it is filled until it
is desired to fill another. |

In case it be desired to render the separation
of the pea and slack coal very thorough, I em-
ploy a device for retarding the motion of the
coal while 1t passes through the screen N.
This device 1s shown as consisting, in the
present instance, of one or more depending
plates, O, capable of yielding either by the

otherwise removable section, M-

‘stances.

are constructed-—such as sheet-iron, for in-
stance—or by means of a hinged joint, as
shown. It isobviousthat as the coal descends
1t will come in contact with these depending
plates,so that 1ts movement will be remrded
and none of the finer fragments of the coal
will be carried by their Velomty over the
screen without falling through the same, while
at the same time the pldtes are so constructed
as to yield to the pressure of the coal to a
sufficient extent to allow the larger fragments
to pass beneath them and pr event any choking
of the chute. -

In case it be found demrable, for any reason,
not to separate the pea-coal from the Slaclz

proper, but to put both upon the market to-

gether,1 provide means whereby the coal may

be discharged into the chute N’ in the condi-

tion in which it comes from the buckets of
the elevator. The upper end of the screen N

18 made capable of flexure at a point, », some
little distance below its upper edge, either by

a hinged joint or otherwise, so that the por-
tion of the screen above the szud point may be

70

75

80_

83

90,

detached and bent up out of the way,as shown °

in dotted linesin Fig. 3 of the drawings,there-
by leaving an aperture through which the coal

may pass dlrect 1y from the hopper L into the
chute N’ without any screening to separate

the pea-coal {from the slack. This result may
also be effected by constructing the upper end
of the screen separately, so that 1t may be re-
moved entirely. That portion of the top of
the chute M which is immediately above the
screen N may be provided with a hinge or

this section the screen may be 1nspected

cleaned, or repaired, as may also the retard-

ing- plates O.
Although I have shown and described my

Improved elevator as applied in an appara-

tus for the purpose of elevating and deliver-
ing slack, I do not wish to be understood as
limitﬁing myself to this particular application
thereof, for it is obvious that it may be used

-1n various ways and for various purposes.

For instance, it may be applied directly to
the shaft of a mine, or it may be employed
for hoisting other materials than coal, being

100

By raising

110

I15

adapted for nse in the mining of certain kmds o

of ore and in the handling of various sub-
It is also obvious that various me-
chanlcal modifications may be made in the de-
talls of construction without departing from
the principle of my invention.

tion with each bucket-shaft, it is obvious that
a single slide, lever, and hftlng -arm may be
employed, albhough I prefer the construction

eration. I therefore do not wish to be under-

stood as limiting -myself strictly to the pre-
cise detalls of construction hereinbefore set

For instance,
although 1 have shown two sets of slides, le-—_-
vers, and lifting-arms employed in conjunc-

120

125

. hereinbefore set forth, and shown in the draw-
Ings, as being more 81mple and effectivein op-
- 130
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forth, and shown in the drawings, reserving
the right to make such changes as may fairly

‘be considered as coming within the scope of
my 1nvention. -

Having thus described my invention, what 1
claim as new, and desire to secure by Lefters
Patent, is—

1. The combination, with the elevator-buck-
et, of a pocket closed by a gate adapted to be
opened by the bucket upon its descent, sub-
stantially as and for the purposes specified.

2. The combination, with an elevator-buck-
et, of a pocket provided with a sliding gate
arranged to close the lower end of the pocket,
and to be engaged by the bucket upon its de-
scent to lower the said gate, substantially as
and for the purposes specified.

3. 'Thecombination, with the elevator-buck-
et, of a pocket provided with a gate for clos-
ing the lower end of the said pocket, and
adapted to be lowered by the bucket upon its
descent, and a suitable weight or spring to
return the said gate to its normal position
upon the ascent of the bucket, substantially
as and for the purposes specified.

4. The combination, with the bucket I, of
the pocket B, provided with a sliding gate, T,
having one or more projections, /2, arranged
in the path of the bucket, and the lever I,
connected to the said gate at one end and pro-
vided with a weight, I, on the other end, sub-
stantially as and for the purposes specified.

5. The combination, with the bucket E and
pocket B, provided with a gate for closing the
lower end thereof, of one or more inclined
passages arranged above the said gate to re-
turn any surplus coal from the bucket to the
pocket, substantially as and for the purposes
specified. _ |

6. The combination, with the bucket E and
pocket B, provided with a gate to close the
lower end thereof, of a series of inclined plates,
B’, arranged above the said gate and forming
inclined passages, snbstantially as and for the
purposes specified.

7. The combination, with an elevator-buck-
et provided with a discharge-opening closed

by a sliding gate, of a lifting arm or arms act-

503

uated by the movement of the bucket to raise
the sald gate, substantially as and for the pur-
poses specified.

5. The combination, with an elevator-buck-

et provided with a discharge-opening closed

35

60

€5

by a sliding gate, of a slide or slides actuated
by the said bucket and connected to a lever
or levers pivoted at or near one end, and hav-
ing connected to the other end a lifting-arm
adapted to engage and open the sliding gate,
substantially as and for the purposes specified.

9. The combination, with the bucket E, pro-
vided with gate I of the slides G, levers H,
connected thereto, and lifting-arms I, having
projections to engage the guiding-grooves 7,
substantially asand for the purposes specified.

10. The combination, with the bucket E,
provided with gate IZ°, having projections ¢,

of the slides &, levers H, and lifting-arms I,
provided with cross-bar I, to engage the pro-
Jection ¢, substantially as and for the purposes
specified. | |

11. The combination, with the levers H, of
the adjustable lifting-arms I, substantially as
and for the purposes specified. |

12. The combination, with the levers H, of
the lifting-arms I, each composed of an up- 75
per stirrup-section pivoted to the levers and

70

| a lower section passing through the said stir-

rup and screw-threaded to receive a nut above
and below the stirrup, substantially as and for
the purposes specified.

13. The combination, with the lifting-arms
I and the mechanism for operating the same,
of the cross-bar I, connecting the lower ends
of the lifting-arms, and having its projecting
ends 4° arranged to slide in the guide-grooves
J, substantially as and for the purposes speci-
fied.

14. The combination, with the bucket E,
having sliding gate E*, and the mechanism for
ralsing the said gate, of a stop or stops, €*, ar-
ranged above the said gate to limit the up-
ward motion of the same, substantially as and
tfor the purposes specified. |

15. The combination, with the slide or slides
G, which operate the discharge mechanism, g5
of a safety-stop to limit the upward motion of
the said slide or slides, substantially as and
for the purposes specified.

16. The combination, with the slide G, of
the bell-crank lever K, pivofed therein, and roo
having one end, &/, thereof arranged to pro-
ject normally in the path of the bucket, and
the other end, /%, bearing against a suitable
support provided with a slot or recess, ¢, to
recelve the said end to limit the upward mo- 105
tion of the slide, substantially as and for th
purposes specified. |

1. The combination, with the elevator-
bucket E, having inclined bottom I¥, of the
discharge-opening arranged at the lower edge 110
of the sald inclined bottom and provided with
a sliding gate to close the said opening, sub-
stantially as and for the purposes specified.

18. The combination, with the elevator-
bucket HE, of inclined flanges ¢ and ¢°, sub- 115
stantially as and for the purposes specified.

19. The combination, with an elevator, of
one or more chutes connected therewith and
having their lower ends provided with plates
to close the said ends, substantially as and for 120
the purposes specified.

20. The combination, with the chute M or
N’, of the plate m, sliding in suitable ways at
the lower end of the said chute, lever M’, and
connecting-link m/, substantially as and for 125
the purposes specified.

21. The combination, with the chute M, hav-
ing screen N, of retarding devices arranged
above the saild screen to retard the motion of
the coal as 1t passes over the screen, substan- 130
tially as and for the purposes speciiied.

22. The combination, with the chute M, hav-
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