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ELIEL L. SHARPNECK, OF CHICAGO, ILLINOIS.

. STEAM STAMP-MILL.

SPECIFICATION forming part of Letters Patent No, '6_86,1'-19,- “d.a,t_ed- November 5, 1901,
a ~ Application filed April 1, 19.01. Serial No. 53,881, (Ne model.) |

To all whom it may concern: o
Be it known thatl, ELIEL L. SHARPNECK, &

citizen of the United States, residing at Chi-

cago, in the county of Cook and State of Illi-
nois, have invented a new and useful Im-
provement in Steam Stamp-Mills, of which
the following is a specification. o

My invention relates to improvements in

the construction of steam stamp-mills of the

kind which employ a vertically-reciprocating
plunger for triturating the ore or the like;
and the purpose of my invention, besides the
general feature of improving the structure

‘and operation of a device of this character

and {o insure a substantial uniformity in the
degree of trituration performed thereby, is,
first, to cause the operation of the stamp or
plunger to be effected, as to the raising and

lowering thereof, by live steam or equivalent

motive fluid. . .

A farther object is to provide means for
preventing entirely the access of dust or fine
particles from the mortar to the plunger-stem
and its bearings, D

A further object is to cause the operation of
the stamp to be substantially automatie by
causing the opening alternately of the proper
steam-valves to be accomplished by the posi-

tion of the plunger. | L
" A further object is to provide for the auto-
matic alinement of the plunger-stem in its

cylinder in case of such wear in the bearings

or other cause as would give to the stem a
tendency to bind. SR | |

A further object is to improve the general

structure of the apparatus in the particulars

its various functions.

In the drawings, Figure 1 is a view in sec-

tional elevation of a steam stamp-mill con-

structed in accordance with my invention;

 Fig. 2, a vertical sectional view of the steam-
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cylinder and its valve mechanism; Fig. 3, a
view in side elevation of the cylinder with

the steam-chest removed and showing: the lo-
cation and form of the steam induection and

eduction ports; Fig. 4, a face view of the
steam-chest removed from the cylinder; Fig.
5,avertical central sectional view through the
steam-chest taken on line 5 of Fig. 2; ¥ig. 6, a

| frame formed with four pillars C.

( cap-plate D. he 1
block a, and at three sides of the chamber B

| Figs. 8, 4, and 5; Fig. 7, a broken section on

line 7 in Figs. 5 and 6; Fig. §, a horizontal
section on irregular line 8in Fig. 3; Kig. 9, a
sectional view detached of the slide-valve in
the steam-chest or valve-chamber; Fig. 10,
an enlarged sectional plan view of the top of
the stamp-mill, the section being taken on
line 10 in Fig. 1; Fig. 11, a broken view
showing the top plate of the mill in side ele-
vation; Fig. 12, a horizontal section taken on
line 12 of Fig. 2; Iig. 13, a view of a gland,
detached, which holds the packing at the
lower end of the cylinder; Iig. 11, an en-
larged horizontal section on line 14 of Fig. 1,
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and Fig. 15 a broken sectional view of a tap-

pet and oil-catcher. | -
A is the mortar of the stamp-mill, which

carries the chamber or casing B. Secured to

and rising from the top of the casing B 1s a

lars are connected together at the top by a
In the mortar A is the anvil-

are the usual screened openings 0. The ore
is fed into the chamber B through the chute
B’. which is formed in an extension of the
casing. Across this extension extend plates
cec'. A closing-plate B? is bolted to the cas-
ing extension and tothe cross-piecescc. The
lower part of the casing extension is inclined
and arranged to receive a copper amalgamat-
ing-plate d. The upper plate ¢ projects in-
ward and curls downward, the space between
it and the side of the casing proper being the
feed -opening for the ore. On the closing-

ra bl ‘plate B*is adownward-inclined plate B°above
hereinafter pointed out, whereby it becomes | and parallel with the amalgamating-plate d,

more economic in use and more effective for |

the plate B?operating as the chute for direct-
ing the ore as it enters to the anvil a.

- Eisthesteam-cylinder, within which moves
a piston F. The piston is formed externally
with an annular depression e and has a cen-

tral bore f, provided at its top with a nut /7,
presenting a square opening. Intotheopen-

ratchet-wheelg’. The ratchet-wheelison the
outside of the cylinder and is engaged by op-

posite spring-controlled dogs g* which are:

adapted to prevent return rotation of the
ratchet and rod ¢, while permitting forward

section taken on irregular lines 6 6 through | rotation thereof. The effectof this.construe-

The pil-.
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ing of the nut f' enters a square spirally-
formed rod ¢, carrying at its upper end a
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tion is that the piston in its upward move-
ment rotates by reason of the engagement of
the nut /' with the rod g, while the latter is
prevented from moving by the dog and ratchet

mentioned, whereas in the downward stroke
the tendency of the piston to rotate is coun-

teracted by the free motion of the ratchet.
In this manner the piston F is partially ro-
tated in every upstroke. Fastened to the
lower side of the piston is the plunger-stem
(, carrying the stamp or shoe H. The par-
tial rotation of the piston in each upstroke
gives similar motion to the stamp, and thus
equalizes wear thereof. |

~bolted to one side of the eylinder E is a
steam-chest or valve-chamber I, which is
closed at its opposite ends by heads % and is
preferably circular in cross-section. At cen-
tral points on opposite sides are pipes I’ I2, re-
spectively forlive and exhaust steam or equiv-
alentmotive fluid. The pipe I’ communicates
directly with the bore of the valve-shell at
the middle thereof, as shown in Fig. 5, while
the exhaust-steam pipe I* communicates with
a cored passage 1%, which leads into the bore
of the shell at points toward the opposite ends
of the valve-chamber. Through the bore of
the shell lead ports 4, which communicate
with the steam-passages & %', formed in the
wall of the eylinder E and leading, respec-
tively, to opposite ends thereof. Through the
wall of the valve-shell I, at opposite ends there-
of, are formed ports [ I', which communicate
with passages m m/, formed in the wall of the
cylinder E and leading to the interior thereof,

Also through the wall of the cylinder E are

cut the ports n n’, which coincide with and
lead into ports ¢’ and 4%, formed through the
wall of the shell I and communicating with
the exhaust-passage 1. The passage m’leads
to two cord - passages m*® and m?®, formed
through the wall of the c¢ylinder E, the former
of which, m?, is always open, while the other,
m?’, is adapted to be closed or reduced in area
by an adjustable serew-plug o, entering the
wall of the cylinder.

In the valve-chamber I is introduced the
slide - valve K, which is provided with the
four heads p p' p* p3. The slide-valve K is
shorter in length than the valve-chamber and
1s provided with two longitudinal passages
r 1’y the former extending from a point above
the head p to a point below the head p', while
the port ', which is of greater dimensions
than the port », extends from a point above

- the head p*to a point below the head p%. The

6o

ports » r' serve to admit live steam entering
from the steam-pipe I' to the opposite ends,
respectively, of the valve-shell for the pur-
pose of moving the slide-valve from one end
of the eylinder to the other.

At the lower end of the bore of the cylin-
der Easpring-controlled check-valve L passes

into the cylinder, the stem L’ of the valve be-

Ing adapted to be engaged by the piston F
as the latter nears the end on its full down-
stroke. The check-valve I controls commu-

f

-the recessed
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nication between the interior of the cylinder
and a port 12, leading to a whistle 1.3.

The plunger-rod or stem G passes through
the gland M, having a flange provided with
spanner-notches ¢. The gland has external
screw - threads to engage internal screw-

threads formed in the lower head of the cyl-
inder E, as shown in Fig. 2. Between the
gland and the cylinder-head is stuifing ma-
terial, and the gland may be tightened against
the material by turning with a spanner-
wrench. A pin ¢’ passing through a flange
on the lower cylinder-head engages a notch
q° in the gland and serves to prevent loosen-

‘ing of the gland.

T'he cylinder E and all the parts carried
thereby mmay be raised and lowered. For this
purpose I provide at the top of the cylinder
a two-part socket N N, receiving the ball
terminal P of an adjusting-screw P'. The
screw P’ passes through a clamp-nut D', form-
inganintegral partof thetop plateD. When
1t is desired on account of wear or otherwise
to raise or lower the eylinder with relation to
the anvil, this may be done by loosening the
ciamp-nut D’ and turning the screw P'. Al-
though such adjustment is rarely required it
will be at once apparent that when it becomes
necessary its performance may be quickly ac-
complished.’

Theoperation of the piston and valve mech-
anism is as follows: The piston being in the
position indicated in Fig. 2, live steam passes
from the pipe I’ into the valve-shell between
the heads p' p® and then through the cored
passagés 7 7' to the opposite ends of the valve.
Live steam also passes through the cored pas-
sage k' to the lower end of the eylinder, caus-
ing the piston F to rise. The exhaust-steam
from the cylinder above the piston passes

through the passage % to the shell I, between

the heads pand p’,and thence through the pas-
sage I° to the exhaust-pipe 12. The steam
which is admitted through the cored passage
" in the valve to the lower end of the valve-
chamber passes freely out through the ports
I’y m'y, and m? to the interior of the eylinder
about the recessed portion e of the piston, and
thence around the cylinder to the passage =/,
and thence to the port ¢? leading into the ex-
haust-passageI®. Ontheotherhand,thesteam

| passing through the cored passage r is held

at the upper end of the valve-chamber by

‘reason of the fact that the port m, which per-

mits 1t conveyance to the interior of the cyl-
inder, and port », which permits its escape
from the cylinder, are closed by the solid
part of the piston F. As the piston F rises
portion e passes beyond the
ports m’' n’ and opens the portsm n, ports m/
n' being closed by the lower head of the pis-
ton K. This permits the steam at the upper
end of the valve-chamber to exhaust through
the passages I m n ¢ and I8, while the steam
between the head p? and the lower wall of
the chamber forces the slide-valve upward.

| This action is repeated while the stamp isin
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operation.  The lower passage 7,
described, is of greater dimensions than the
upper passage r, causing a more rapid ac-

tion of the valve in its upward than 1in its

In order that the
may be checked,

downward movement,
movement of the piston F m

thereby to reduce the impact of the btamp'

when desired, the additional port m® is pro-

vided, and its operation is as follows: 1t will.

he 1emembered that the passage r admits a

greater quantity of steam to the lowerend of

the chamber than is admitted to the upper
end, but that the port m?* for the normal ex-
haust of steam from this passage is of the
same dimension as the port m, leading from
the upper passage . This has the effect of
causing the greater volume of steam passing

~ to the lower end of the slide-valve to coun-
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teract the weight of the valve and make its

movement uniform, and it will be apparent
that when the piston moves to uncover the
passage 7' the escape of steam from the
lower end of the valve-chamber will be the
same as the esecape from the other end at the
opposite end of the stroke of the piston. In

the ordinary operation of the stamp this is

desired; but when by reason of the nature of
the matel ial between the stamp-shoe and an-

vil itis desired that the force of the impact |
| which in operation works an automatic feede1

shall be reduced with or without reducing
the length of the stroke, the additional pas-

5826 m? is opened by mampula,tmn' the plug
0, theleby increasing thearea of the exhaust-
passage from thls_end of the valve-chamber—
that is to say, instead of the escape of the
steam from the lower end of the va,lve cham-

uppel end it is more rapid, thus presenting
‘earlier communication between the steam-

passage & and the live-steam pipe I' and
causing the steam in greater volume to be

adlmtted below the p1st011 on the downstroke,

thereby increasing the steam-cushion.
The ball-and-socket connection P N N’ at
the top of the cylinder forms the support

thereof, the purpose of which 18 to permit

the eylmder and stamp to be moved in any
direction without difficulty while held firmly
in the suspended position. The reason for
this provision is that the plunger-stem be-
comes liable in use to a variation in the line
of its motion which would result in a bind-

ing of the plunger-stem in the c¢ylinder were

the latter not permitted to adjust 1tself to
the vibrations thereol. |

Atthe topofthecasing 3 the plunger passes
through a guide-bearing R, consisting of a
box affording four receptacles s for blocks s
of antifriction metal, such as Babbitt metal.

As in operation these blocks become worn an‘d |

but little play in the bearing the blocks may
be adjusted about the plunfrel-stem to take
up wear. This adjustment is effected by
means of adjusting-screws ¢, as shown in Kig.
14. The bearmﬂ‘ﬂbox R is integral with or

lits upper side and filled with w

)

sire to limit my invention thereto.
quite within the province of the skilled me-

-

as before | the top of the casing B about the plunger-

stem. Thedisk S ha,saﬂ*ulde openmﬂ'thmufrh
it for the plunwe1-&,tem and toward its lower
end is provided with an annular chamber v,
having an outlet around the stem. This
ehambel eommunicates by means of a pipe
v' with the Watel-—SUPpIV |
through the pipe v' besides serving to lubri-

cate the plunger-stem hasan Additional fune-

tion. It escapes readily downward around
the stem in a continuous stream and by its
direction prevents the rise of any dust or other
foreign mfl,ttel f1 om Lhe mortar mto the Stem-
bemmfrs

The waterreceived -
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In the opelatlon of the stamp- mill the trit-

urated ore is dischar ﬂ'ed through the screens
b in the usual manner. The copper plate d
under the chute I3° is coated with quicksilver
and serves as a means for eatehing and amal-
camaling any of the valuable pmtmles of
metal thatsplash againstit. If desired, amal-

gamating-plates may be disposed mound the
‘interior of the mortar.

- IThavedispensed with
them in the present instance on account of
the danger of injary thereto; but this danger
IS not ple.sent in the case of the mna,"lframat-
ing-plate shown, because it is shielded by the

': ehute B:.

On the stem G 18 a cup- bhaped tappet T,

(not shown) which feeds the ore into the open-
ing at.c. The tappet is made cup- Shaped on
waste or other
absorbent material-to catch any oil that may
drip from the bearing at M and to prevent the
oil from dripping into the mortar to mix with
the triturated ore and prevént or-interfere
with its amalgamating.

Although T have taken pains in the fore-
0ing desc: Iption to point out the specific na-
ture of various details, and although I prefer
to construet the apparatus with all these de-
tails in the exact form illustrated I do not de-

It will be
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chanic to change theapparatus in many parts

without depar Lmn* from those particular fea-
tures which are involved in my invention and
covered by the claims.

In the foregoing specification I have de-
seribed my improvements as a ‘‘steam-
stamp, ” because that is the term by which de-
vices of this nature are generally called in the
art. Itisobviousthatanyequivalent elastic
fluid, such as compressed air,
ployed as the motive power instead of live-

| steam, and I wish to be understood both 1n
the descrlptlon and claims as including any
such equivalent motive fluid in the use of the

term ‘‘steam” wherever it ocecurs.
What I claim -as new, and desire to secure
by Letters Patent, is—

1. In a steam- Stam p, the combmatwn mth

the eylinder and plunger - carrying piston
therein, of a valve-chamber, ports leading
from the valve- chamber to the cylinder at

ﬁlmly secured to a disk S, ﬁlmly fastened in | both ends ther eof a slide-valve in said cham-

may be em-
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- of the slide-valve shell may be increased if
desired, substantially as and for the purpose
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ber, ports lea,ding from the middle toeach end |

of the valve-chamber through theslide-valve,
exhaust-passages leading from opposite ends
of the slide-valve all opened and closed by
the piston in the c¢ylinder, and adjustable ex-
haust-regulating means in one of said pas-
sages for controlling the speed of the exhaust

from that end of the slide-valve in the move-
‘ment of the said piston, substantially as and

for the purpose set forth.

the cylinder and the plunger-carrying piston
therein and with the slide-valve shell and the

slide-valve therein, said shell and cylinder-
wall having ports for conveying steam to each -
end of the cylinder, of passages for admit-
ting live steam to opposite ends of the slide-
valve shell, exhaust-passages leading from
sald opposite end of the shell, means for clos-
ing said exhaust-passages by the movement
of the piston in the cylinder, and an addi-

tional exhaust-passage m3, leading from one

end of the slide-valveshell and provided with

independent means for opening and closing
it whereby the size of exhaust from this end

set forth.

5. In a steam-stamp, in combination, a cyl-
inder E, piston F having the intermediate re-

duced part e, said eylinder having the pas-
sages k k' m n' m m® mb, said passage mS be-
Ing opened and closed by an adjustable plug
0, valve-shell T having a steam-admitting
port and cored exhaust-passage I*and having
the exhaust-ports at the opposite ends, and a

slide-valve having four heads dividing the |

686,149

valve - shell into five chambers, said slide-
valve having cored passages of different di-
ameters leading, respectively, from the mid-
dle chamber to the opposite ends, the parts
being arranged to operate substantially as
and for the purpose set forth. |

4. In a steam-stamp, the combination with
the frame, the steam-cylinder therein and the
plunger-stem and stamp, of means for ad-

| o | Justably supporting the eylinder comprising
2. In a steam-stamp, the combination with

an adjusting-serew and a ball-and-socket con-
nection between the adjusting-screw and cyl-
inder, substantially as and for the purpose
set forth.

9. In a steam-stamp, the combination with
the frame, the steam-cylindertherein, and the
plunger -stem and stamp, of means for ad-
Justably supporting the cylinder comprising
a screw P’ a collar carrving and supporting
sald screw and means for tightening said col-
lar to clamp said screw against turning, a ball
at the lower end of the screw and a socket

comprising members N N'secured to the top

of the cylinder and embracing said ball, sub-
stantially as and for the purpose set forth.

6. In a steam-stamp, the combination with
the cylinder and piston, plunger-stem con-
nected with the piston, and stamp upon the
stem, of a support to which the eylinder is
pivotally secured, substantially as described,
whereby the cylinder will adjust its alinement
to the alinement of the plunger-stem, sub-
stantially as and for the purpose set forth.

ELIEL L. SHARPNECK.
In presence of—
- A. C. KITTLESON,
ALBERT D. BACCI.
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