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UNITED STATES PATENT OFFICE.

DAVID HONEYWOOD, OF LONDON, ENGLAND.

'MACHINERY FOR CRUSHING OR GRINDING ORE, ROCK. CEMENT, &c.

SPECIFICATION forming part of Letters Patent No. 719,804, dated Flebrua,x_'y -3,' 1903.
Application filed June 20, 1902, Serial No. 112,541, (o model.) |

To all whom it may concer:

Be it known that I, DAvID HONEYWOOD, a
subject of the King of Great Britain, residing
at London, Enﬂ'la,nd have inv ented certmn
new and useful Impmvements in Machinery
for Crushing or Grinding Ore, Rock, Cement,
and the Like; and Ido hel eby declme the fol-
lowing to be a full, elear, and exact deserip-
tion of the mvenmon such as will enable
others skilled in the a,rt to which it appel tams
to make and use the same. -

Myinvention relatestoim provements in ap-
paratus for crushing or grinding metallié ore,
rock, cement, and the llke and is designed 0
furnish more efficient means whereby the ob-

Jject is attained in less time than with appa-

ratus heretofore in use.

The invention consists in the features and
combination and arrangement of parts here-
inafter described, and partwularly pointed
out in the claims.

- In order that my invention may be clearly

understood; I will now describe the same with

the aid of the aeeompanymﬂ* drawings, in
which—
Figures 1 and 2 are respectwely longitudi-
nal and end elevations of a crushlnn*-maehme

- with my improvements applied thereto Fig.
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3, & partial longitudinal section of the coni-
pression -c¢ylinder and the crusher-head or
stamp cylinder; Fig. 4, a cross-section taken
on line X X of Fig. 3; Figs. 5 and 6, respec-

tively,anelevation and plan of the central por- !
“tion of the machine, showing details of the

feeding-hopperand graduating-screen or grat-
ing beneath; and Fig. 7, a cross- secmon on 111:19
Y Y of Fig. 5.
Similar reference letters and numemls re-
late to like parts throughout the drawings.
In the example 1111:13‘51‘&13@(1 in the above fig-
ures at the right-hand end of the cast-iron or
other suitable bed-plate a is fixed the cylin-
der b, containing a piston ¢, the rod of which
carries a crusher head or stamp d, somewhat
similar to the ordinary steam or other pres-
sure actuated hammer. At the opposite end
of the bed-plate ¢ is adjustably fixed a simi-

lar cylinder e, with its piston f, the rod of

which also carries a ecrusher-head or stamp g.
T'his latter eylinder ¢ and its appurtenances

are fixed adjustably, so. that the whole can

be moved toward or away from the first-men-

| tioned ecylinder b in order to increase or di-
minish the distance between the crusher-
heads d and g, and thereby regulate to a cer-
tain extent the erushing effect. Byreference

to Fig. 1 of the drawings it will be obvious

that this is accomplished by means of the

55

screw-gear fi, the slide 7, and the adjustment

provided at the end of the connecting-rod 7

for operating the mechanism.
Above the aforesaid eylinders b and e are

fixed or formed therewith eylinders & and [,

6o

the pistons m and n of which by their respec-

tive reciprocating motions compress air and
foree it through ports or valves into and with-
draw it from the stamp or crusher-head cyl-
inders b and ¢ for the purpose of actuating
the stamps d and g. The last-named pistons
m and n are preferably actuated by means of

a crank-shaft s, driven by the pulley ¢ and
belt-gear or other convenient means provided
The production

at one end of the machine.
of pressure and the corresponding action of
thestamp g at the otherend of the machineare

governed by the same crank-shaft s through
the links w, levers v, connecting-rod w, and

rocking shaft 2, thus effecting the movement
of the one sbamp toward the other at the same
moment. In some cases I prefer to maintain
the hammer-head or stamp ¢ in the forward

75

80

position supported by a cushion of air in-

closed within the eylinder ¢ at the back of the

piston f in order to resist the blow given by
the other stamp d in the act of crushing.

This is effected by closing the inlet or exhaust

port of eylinder {, so as to effectually prevent

the admission or escape of air, thereby keep-

ing the stamp ¢ in the extended position for

the time being.

The constru(,tmus of the eylinders and

stamps at both ends of the machine are iden-

tical, so that the description in detail of one
will sufﬁce

éylmder b is prowded a hollow _cover z, the
annular echamber 1 of which is in direct com-

munication, by means of port 2, with the com-
pressed-air reservoirs 3, which are interposed
between the cylinders b6 and k. At the oppo-

site end of the cylinder b is provided a simi-

lar hollow cover 4, communicating with the
reservoir or exhaust chamber 5 by means of
the port 6. In these covers z a,nd 4 are pro-
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vided ports 7, leading to the interior of the ] quantity of compressed air through the port

cylinder 0 and are covered by a leather or

other suitable flap to form a valve 8§, being |

kept closed or opened, as the case may be, by
the action thereon of the compressed air or
other finid. | | |

"To effect the. turning movement of the
crusher-head or stamp d, hereinafter more
fully described, I have found it convenient to
provide the piston ¢ with a hollow piston-rod
9, which is threaded loosely on the rod or

- shaft 10, carrying the crusher-head or stamp
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d, thereby leaving the piston ¢ free to recip-
rocate without necessarily rotating, while at
the same time the rod or shaft 10, carrying
the crusher-head or stamp d, may be continu-
ously rotated by means of the spur-wheel 11
and the gearing at the end of shaft or by other
suitable means.

The erusher-head or stamp d is preferably
made of steel and fixed to the enlarged end 12
of the rod 10 by means of a bayonet-joint at-
tachment and set-screw 13, whereby the heads
can be very readily renewed.

The compressed-air reservoirs 3 between
the cylinders b and £ may communicate with
one another or not, as may be required, and
the area of the ports 14, admitting air from
the compressor-c¢ylinder £ into the chamber 3,
may be regulated at will by means of the ad-
justing-screws 15 or other equivalent means.
The exhaust-port 18 may be similarly fitted,
‘whereby the compression of air is limited and
the effect of the blow decreased or increased,
as may be desired.

The action of the machine is as follows:
When the driving-pulleyZis rotated by means
of belt-gear or otherwise, the crank-shaft s,
with its connecting-rod and gear, imparts a
reciprocating motion to the compressor-pis-
ton m, and by means of the links u, lever v,
connecting-rod w, and rocking shaft « a like
reciprocating motion is transmitted to the
opposite end of the machine, as hereinbetfore
described. Air admitted by the port 16 be-
hind the piston m is compressed and forced

through a port 14, Fig. 3, into the reservoir I Upon the same surface and between each ot

or chamber 3 and thence into the annular res-
ervoir 1 in the cover z, (the erusher-head or
stamp piston ¢ meanwhile covering and pre-
venting admission of air by means of the port
17.) Upon a predetermined degree of com-
pression being reached.sufiicient to overcome
the resistance offered by the cushion of air
made by the return stroke of the stamp d the
flap-valve 8 is opened, thereby allowing the
admission of the compressed air or other fluid

“into the eylinder 6 behind the piston ¢, fore-

6o

ing it slowly forward until it passes the port
17, when the full pressure and volume of air
contained in the reservoir 3 acts directly onto
the back of the piston and effects the crush-
ing blow between the two stamps, the other
‘and opposite stamp ¢ traveling at the same
“time toward d by similar means. The return
stroke of the crusher 18 effected partially by
the recoil, alded by the admission of a small

18 into the reservoir 5, thence through the
port 6 into the hollow cover 4, and directly
into the cylinder b by the port 19 to the op-
posite side of the piston, air being admitted
into.the compression-cylinder & by the port 20.

In some cases Iimpart a turning movement
to the hammer-heads or stamps similar to that
provided in the well-known rock-drills; but
in the drawings I have shown means whereby
| the crusher-heads or stamps d and ¢ are con-
tinuously rotated in opposite directions. For
the purpose of rotating the crusher-head or
stamp d I key the spur-wheel 11 to a suitable
sleeve 21, provided with a longitudinal slot
to allow of the reciprocating movement of the
piston or crusher-head. The spur-head 111s
driven by the spur-wheel 22, mounted on the
shaft 23, Figs. 1 and 2, which receives 1ts mo-
tion from the crank-shaft s through the bevel-
wheels 24 and 40, vertical shaft 25, and bevel-
wheels 41 and 42. (Clearly indicated in Figs.
1 and 2.) The bevel-wheel 41 also imparts
rotary motion to the bevel-wheel 43, (dotted
lines, Fig. 7,) keyed on the end of the shaft
44 and carrying at its other end the spur-

wheel 27, which by the spur-wheel 26 rotates

the hammer-head or stamp ¢ in the opposite
direction tothat of thehammer-head or stamp
d, means being provided on the shaft 44 for
the adjustment of the spur-wheel 27 when the
stamp ¢ is brought nearer to or farther from
the stamp d by means of the screw adjust-
ment A, hereinbefore referred to. In some
cases, however, the two stamps d and g may
| be caused to rotate in the same direction.
To facilitate the delivery and dealing with
the ore or other material to be crushed be-
tween the hammer-heads or stamps, 1 inter-
I pose between the stamps d and g a hopper 28,
containing-box 29, and grating or graduating-
screen 30, built up, as shown clearly, for ex-
ample, in Figs. 5, 6, and 7, in the following
manner: The bed-plate a is provided with a
raised portion 31, upon which the bars 52,
forming the screen or grating 30, are placed.

these bars 32 is placed loosely a wedge-shaped
piece of metal 33, which pieces are kept up to
| their work by means of the angle-bars 354,
which are provided with adjusting-serews 3o,
secrewed into the raised portion of the bed-
plate 31. The angle-bars 34 are also provided
| with slotted holes 36 and bolts and nuts 87,
whereby they are firmly clamped to the bed
in any desired position. The bars 32 are pret-
erably made to conform more or less to the
circumferential contour of the hammer or
crusher heads, and I have found it advan-
tageous to provide them with a serrated sur-
face, thereby obtaining to an extent a grind-
ing effect when the crusher-head is rotating,
as shown in Figs. 6 and 7. The hopper 28,

containing-box 29, and extension of same 33
may be conveniently made in one piece, as
shown, and form a ready means of clamping
| the grating or graduating-screens 30 firmly to
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the bed-plate in any desired poeltlon the ex-
tension 38 being similarly provided with an
internal serrated surface. The dogs or clamp-
ing-screws 39 shown at the end of screen 30

are for the purpose of insuring that the whole

of the bars 32 are perfectly closed upon the
edges of the wedges 33 previous to the tight-
ening of the nuts on the bolts 37. A hopper
40*, Figs. 1 and 5, is provided beneath the
ﬂ'ratlng Or scereen 30 wherein the material
crushed is collected and taken away by any
convenient means.

It is obvious that the above -described

method of supporting the anvil of a crushing-

machine or stamp by a cushion of compressed |

air may also be applied to any of the known
forms of vertical crnﬂhlnﬂ' machines or
stamps.

I am aware that various forms of stamps
have from time to time been employed for the
purpose of ecrushing or grinding ore and other
material, which stemps have been actuated
by fluid-pressure through a cylinder and pis-
ton similar to the ectlon of the steam, pneu-
matic, or vacuum hammers comlnonly used

for fOI'gIHﬂ‘ purposes; but the results obtained

have hltherto been more or less nnea.tlsfec-
tory.

I am aware that it is old to employ two re-
ciprocating stamping-heads movable toward
and from each other—such, for instance, as

“in Letters Patent of the Unlted States No. |

554,366, dated February 26, 1895, which dis-
closes also the feature of giving the stamps
rotary movement in opposn:e dlrectlons—-end
I do not claim these broad feetnres as of my
invention. -
I claim— |
1. In a grinding or crushing machine, the

cornblnamcn of two hor1zontally-rec1procet--

ing heads or stamps, moving toward and from

ea,ch other, a fixed duvmfr cylinder for one |

cylinder, driving and compression cylinders
for the other stamp, adjustable toward and 45
from the driving and compression cylinders
of the head ﬁrst mentioned, pistons in the
compression and driving - cyllnders and ad-
justable lever and link connections between
the pistons of the compression-cylinders, sub- 50
stantially as described.
2. Inaerushingorgrinding mechlne, a head
or sta.mp, a piston connected therewith, a cyl-
| inder in which the piston moves, a compres-—
sion-cylinder and piston, reservoir-chambers 55
|  between the cylinders, a port 17 leading
from the reservoir-chambers into the cylm-
“der of the stamp, said cylinder having a res-
ervoir-chamber also in its end cover, a port,
leading from the reservoir-chambers 8 to the 60
sald reservoir-chamber in the cover and
valves controlling the inlet of the fluid from
the last-named reservoir-chamber into the
cylinder back of the piston to move said pis-
ton to the port 17 to receive therefrom the 65
full pressure of air,substantially as described.

3. In a crushing or grinding machine the
combination of two horlzontally reciprocat-
ing and rotating hammer-heads or stamps,
with variable strokes, a fixed driving-eylin- 7o
der and compression-cylinder, an adjustable
driving-cylinder and compression-cylinder,
adj nsbeble valve mechanism whereby one of
the said driving-cylinders and compression-
cylinders may be thrown out of gear and the 75
‘hammer-head or stamp thereof serve as a
more or less cushioned anvil or block, snb-
'stentlally as described.

In witness whereof I have hereunto set my

| hend in presence of two witnesses.
- DAVID HONEY WOOD.

l of the heads or stamps, a fixed compression-

;  Witnesses:
STEPHEN EDWARD RUNYON,
WILLIAM ANDERSON SMITH.
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