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To all whom it ma J CONCErn :

picks moving from one or both sides of said

~hopper; and 1t consists in combining my inven-
tions, as set forth in patents gran I:ed to me Sep-
tember 16, 1879, and January 6, 1830, to form -

- asingle and eomplete compound inachine; ; and,

: further in detailed constructions not ehowu;

- or claimed in those patents, all of which are

o 'ze

fully set forth in the following SpeclﬁG’LtIOII,
shown in the accompanying draw? Ings, and re-

- ferred to in the appended claims.

~_The object of this combination 1 is to produee '-
acoal and ore breaker which may be specially
adapted for reducing large coal to the inter-
mediate and emelle1 sizes by means of a sta-.
" tionary hopper, or for reducing the interme-
| - diate sizes—such as “steemboet ? “broken ?
- “grate,” and “egg,” to ‘“stove, 3 “chestnut 7
~and “pea” elzes by the use of the eomhmed“ |

heppers o
In the {]rawmgs, I‘wure 1 is an elevetlou of

N my 1mpr0ved breaker, “shown partly in section.
~ Fig. 2 is a sectional plan of the same on the
~ line z =, Fig. 1.

o 35

" Batr.

"A is the frame- WOlk of the maehme, and sup-

- ports the stationary hopper B in the middle,

~and extending from side to side.

- may be graduated, stepped, or straight, butis

- - preferablyof the ehepe SLIbSt’LHtlELHy as shown.
40

 tion with the frame A, the adj astable hopper,

R R represent the plate forming, in conjunc-
and hinged to the bottom of the fixed hopper

_]unetlon as shown in Fig.1, when the smaller

sizesof eoel arerequired; or the movable plates |-
. may be thrown back, as ehown in dotted lines,

g when it is desired te remove. the lowest tlers
~ of picks and use the fixed hopper only.

f O

‘Through holes b in the fixed hopper B the:

pleS C 1eelpreeete These rows of picks C

. may be sin o*le or double, as shewn, arran ﬂ*ed

Ak

and replaceable.

The two hoppers may be used in con-.

o o | preferebly in horlz,ontel tlels, each tler bemg
e 1t known that 1, Parte H. SHARP of |

‘Harrisburg, in the coun ty of Dauphinand State
of Pennsylvania, have invented an Improve-
‘ment in Coal and Ore Breakers, of Whlch the
following 18 a speelﬁeetlon |
My invention relates, in the first pla(,e, te.
that class of coal and ore breakers in which
~ the mineral to be broken is placed in a com--
bined stationary and adjustable hopper and -
is'broken into various sizes by reciprocating

operated simultaneously.
Working through holes 0/ lower down in the

-hopper B are pleS C’, substantially the same

in all respects as those referred to above.
" These picks are res_peetwely secured to bars
D and D’ by fitting in recesses, and have caps

E E/, provided with tongues ¢, clamped down
--tlght]y apon them Dby bolte F I/, as shown 1n
detail in Fig. 4, the tonguese ﬁttm o into corre-
sponding. groeves in the picks.

D’ are provided near either end with lugs d &/,

which are pivoted to either end of the levele
G, firmly secured upon the rock-shaft H. By

thls arrangement, as the shaft H roehs, the
pmks C C’ are reciprocated In’ ‘different direc-
tions at the same time. The rock - shaft H

supported at elther end in bearings or bexee J,
movable to and from the hopper in gmdewe,ys

| K. Theboxesd are kept from moving toward
the hopper by the serews M, held in the hubs
N, and from movement in the other directions -
--by the screws M/, which pass through hubs N’
and rest against. eeet iron ellipses L the other
sides of Whlbh are-in contact with the boxes.
By this arrangement, should a sulphar ball or

sOome eenglemerete roek pass into the hopper
and the teeth of the picks strike it, instead of

more valuable parts. The ellipses are ChB"L]_)
Reciprocating motion 1s imn-
parted to the rock-shatt by means of levers I,

keyed thereon, and connected by rods Z Wlth

the eccentric U‘r on the shaft V.
‘This hopper |-

The picks S, working through the lower or

adjustable hopper, are seeured to bars Tina - o
90

manner similar to that described for the upper
tiers, and such bars are attached by sultable

means directly to the straps of eccentries U.

The plates of the movable hopper may be
held in position by pins passed through the
side frame and adjacent to such plates.
 Situated in the hopper,and located u nder the
first and second double tiers of picks, are re-
tainers or arresters P and Q, the object of

I have found in practice that the coal -

55 B B

60
These bars D

passes through slots % in the frame A, andis* .
7%

05

| whichistoholdthecoalorothermineral inposi-
tion before the picks until sufficiently operated roo :
upon..
was 11013 properly broken unless theee retemers _?

80 L
their breaking, thestrainis putupon thesecast-
iron ellipses, whleh break, thereby saving the
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were used. They may be of any shape or con-

struction desired, and may be made of plain

~or serrated angle-iron alone or combined with

[N,
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- domestic sizes.

5O

- 1ty with a fly-wheel carrying erank-pins, which
take the place of eccentrics of the construc-

55

60

with the use of internal eccentries for actuat-
ing the rock-shaft. |

bars or rods, or may be a grating of round or
flat- bars, the object being to give resistance |
to the downward passage of the coal until suf-
ficiently broken. If desired, a metal thrust-
plate, O, may be secured in the middle of the
hopper, and extending across the same from
side to side. Thisactsasathrust-plate, against
which the lumps of coal are held while being
split. In the machine shown this plate would
not extend much below the second double tier |
of picks.

The third or lowest double tier of picks are
arranged to pass almost entirely across the
opening in the hopper, the opposite sides mesh-
ing with each other. The upper rows may be
arranged to meet point to point, minus the |
thickness of the thrust-plate and clearance of
the same. = | | |

The fly-wheels X on either side of the shaft |
V have crank-pins Y, arranged respectively
at right angles to each other to receive con- |
necting-rods Y’. This arrangement enables
me to dispense with gearing, and yet insure

uniform and simultaneous action to the picks

on both sides of the hopper in the same hori-
zontal plane. Belting from counter-shaft pul-
leys to one or both of the fly-wheels on each
axle imparts the actuating power. |
From the above deseription it will be evi-
dent that I effect a combination of my two pre-
vious patents aforenamed as regards the use of
picks secured directly to the eccentrie-straps
by the means described for the lowest series,
and indirectly by means of the rock-shaft ar-
rangement for the two upper series; also, I ef-
fect a combination of parts adapted to pro-
duce either intermediate sizes or what are
known as ‘““domestic” sizes at will by remov-
ing the lower series of picks and swinging
back the hinged hopper-plates, or by using the
same as shown in position. -
A modified construction of my invention is
shown in vertical section, Fig. 3, adapted more
especially, but not solely, to the production of
This consists in- the use of
two hoppers having the working parts located |
between them. Such hoppers may have grad-
uated inclined or straight sides, as desired, |
A single main shaft, V, placed centrally be-
tween the hoppers,is furnished at each extrem-

tion already set forth. These latter are con-
nected by rods Z with levers I upon the ends
of the rock-shaft H, which projects through |
each side of the frame-plate. I thus dispense

Bearing-boxes, guides, and adjusting-serews
are provided (asin the machine previously de-
seribed)for the ends of the rock-shaft, the ecast-
metal ellipses in this case being used on both |
sides-of the bearing-boxes. Levers G, secured |

239,626

to the rock-shaft H, carry the double pieck
bearers or carriers H’, adapted to receive the
ends of two single or double sets of picks,
pointing in opposite directions, and each pass- 7o
ing through perforations in plates of the re-
spective hoppers. - |

Between the ends of the respective rows of
picks,upon the bearing-plates, a loose bar is
Inserted for such ends to press against when #¢
in operation, and when desired, on account of
the wear of the pick-points, a wider bar may
be inserted. Caps similar to those previously
described are used to secure the picks to the
bearers by means of bolts. Arresting-bars P 8o

i and grates @' are used, as previously de- -

seribed. | .

The machine is operated by belts on one or
both of the fly-wheels.

It will be seen that this arrangement pre- 8
sents a much simpler and cheaper form of

| breaker than the one previously described,

only one main shaft, one rock-shaft, and one
set of levers being requisite to actuate the pick
shown. |

Having now described my invention, what I
claim as new, and desire to secure by Letters
Patent, 15— |

1. In a coal and ore breaker, the combina-
tion of hoppers B, tiers of picks C C’ S, bars
D D/, levers G, rock-shaft H, lever I, rods Z,
shaft V, eccentrics U’, bar T, and eccentric U,
or their equivalent, substantially as and for
the purpose specified.

2. In a coal and ore breaker, the arrester-
bars > Q, arranged in a stationary hopper and
immediately below the reciprocating tiers of
picks, substantially as and for the purpose
specified. | |

J. In a coal and ore breaker, the combina-
tion of two shafts, V, provided with cranks at
right angles on each end, connecting-rods Y/,
eccentrics U, rods Z, levers I, rock-shaft H,
picks C C/, and hopper B, substantially as and
for the purpose specified.

1o
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4. In a coal and ore-breaker, the combina-
| tion of a rock-shaft, H, which actuates break-

er-picks, bearings J, ellipses I, lever I, bars
Z, and eccentric U’, substantially as and for
the purpose specified. .

5. In a coal and ore-breaker, the combina-
tlon of fly-wheels X, provided with crank-pins
Y, connecting-bars Y’, shafts V, eccentrics U,
bars T, picks S, and movable hopper-plates
R, substantially as and for the purpose speci-
fied. '

6. In a coal and ore breaker, the combina-
tion of reciprocating picks C C, hopper B,
thrust-plate O, and arrester-bars P Q, sub-
stantially as and for the purpose specified.  12g

7. In a coal and ore breaker, the pjcks C, -
provided with grooves.on their ends, in com-
bination with tongued plate B, bar D, and
bolts F, substantially as and for the purpose
specified.

..In a coal and ore breaker, the combina-
tion of reciprocating picks C C’, hopper B,

IT5
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thmsf#@ll O, arreéter-bars P Q,f’njova,ble hOp
_ per-plates R, picks S, rock-shaft H, ellipses L,

| ~ and mechanism to operate said rock-shaft and
- picks, substantially as and for the purpose |

- specified. | I
9. In a coal and ore breaker, the combina-

~ 'tion of a stationary hopper for the production |
~ of domestic sizes of coal with an adjustable
- hopper attached to andﬁitﬁate&b@low, for the |

| set my hand.

| production of smaller sizes, and picks opemted* I

| by suitable meehanism, substantially as and

for the purpose specified. -
In testimony of which invention I hereunto

| - PHILIP H. SHARP.

Witnesses : | o

ALBERT G. CUMMINGS,

HED. M. KILLOUGH.
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