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~ UNITED STATES

PaTENT

,-1.... -._I‘Li. ) .
JEFFICKE.

DAVID (/OLE OI‘ CIIICAGO ILLINOIS, ASSIGNOR TO THE (TATES IRON

WORKS

OF ILLINOIS.

STEAM ‘ORE-STAMP.

SPECIFICATION forming part of Letters Patent No. 608,423, dated August 2, 1898,
| Apphmtmn filed May 3, 1897 ~ Serial No, 634, 874 (No model} |

To all wham z,é ma,w cmwe? % )
Be it known that I DAvVID COLE, & eltlzen

of the United States, 1651611110' at Cth'L“‘O in
‘the ecounty of Cook’ :zmd State of 111111015, have |
invented certain mnew and useful Improve-
ments in Steam Ore- Stamps of whmh the fol--

lowing 18 a speclﬁeatmn
The object of my invention is to pr ovide the

valve mechanism with efficient cashion-stops’
arranged outside the valve-chest.
A further objectisto provide mechanism for
adjusting the lateral position of the stamps,

so as to equalize the wear caused Dby the
crushing of ore between the die and the shoe

“which 18 a,ttached t0 the stems; and the in- |
vention consists in the features, combina-
~ tions, and details of constr uction her cinafter

descr 1bed and claimed.

- In the accompanying dlELWII]ﬂ‘S Figure 1is
a front elevation of-a steam 01e-stamp con-

structed in accordance. with my improve-
ments, part of the mortar being broken away,
so as to show the shoe att&ched to the same
and other parts; Fig. 2, a side elevation of
the same with a por tion of the mor tar broken
away; Fig. 3, a cross-sectional view of the
cylinders and valve-chest, taken on line 3 3

of Fig. 2, looking in the d11 ection of the ar-

- TOW; I‘w* 4, a 1011@11311(:1111&1 sectional view of

30

one of - the eylmdels and valve-chest, taken

~ on. the irregular line 4 4 of Fig. 3; Fl,., 5, &

35

in the direction of the arrow;

side elevatwn of the valve-chest shown par tlyf

. 3, looking

Flﬂ' 6 18 asec-
tion taken through line 6 6 of I‘ln' 3; Fig.

in section, taken on line 5 of Fl

- side elevation of the valve-md, pmtly in see-

40

45

50

tion; Fig.
the contwlhnn‘ slide- valve, with the piston
for moving the same shown in dotted outline;

Iig. 9, a plz—m view of the top of the slide-

valve with- the piston for moving the same

shown in dotted outline; Fig. 10, a pla,n view |

of the top of the valve- pla,te lookmg:_r, at it
from line 10 10 of Fig. 8; Fig. 11, a plan view
of the bottom side of the valve plate, looking
at it from line 11 11 of Tig. 3; Flb 12, a plan
view of the top of the cyhnde'ls to which the

valve-plate is-attached, looking at it from-|

line 12:12 of Fig. 35 I‘]b 13, a cmss -sectional
view taken on 1111@ 13 13 of Fig. 3; Tig. 14, a

- eross-sectional view taken on hne 14 14 of

8, a plan view of the under side of ;

. e

* I‘ln 1', and 1110* 15 a front elevatmn of the

n'ulde block and other pmts shewn particu-

jlmly in Fig, 14.

In constl ucting a stemn-*s‘ramp in aecmd~
ance with my 11np10vements I make a frame
portion of thedesired size,shape, andstrength,

| adapted to hold and sustain the movable m1d

other parts in opomtwe position, and which
comprises a base portion A, which contains

‘the mortar I3, four pillars or posts t, on which

the eylmdels C are mounted at the upper end
thereot.
movable stamp-pistons C’' C4,having stem por-
tions ¢’ ¢® projecting downwmdly therefrom
and carrying the shoes C? and C*% between
which and the dies C°the materialis crushed
or pulverized during the recipr ocations of the
pistons. The lowel part of the cylinders is
provided with stuffing-boxes ¢’ and the up-
per part with a head D which forms a valve-

‘plate on which the contr ollmn' valve operates.
To permit the admission and exhaust of the

steam from both of such eylinders, I provide

‘the valve-plate with a number of inlet and
‘exhaust openings or parts,which conneet with
‘inlet and exhaust passages in the ¢ylinder,

‘the operatlon of which is controlled lar n*ely

The cylinders are provided with

55

6o

/°

75

by the reciprocatlons of the controlling-valve .

E, which is moved back and forth upon its

rod has stem portions f, projecting out of

‘each side of the valve-casing, and which are
provided with cushion- stops or buffers f' f?,
that are arranged to contact with stops f* f i

on some
C&Slnﬂ' -

ixed portion of thecylinder or valve-
In the drawings I have preferred to

S0

. beat by means of a valve-rod F. This valve-

show them as fixed to {he heads of the valve-

| C&Slll“

In order to set the valve e, and theleb3 con-

_twl the operation of the pistons and other

parts, or to move the valve from one position
to another I provide what I term a *‘start-
ing-lever” » G and removably pivot it at g to
a ﬁ‘ied portion of the valve- easmn‘ This lever

is provided with a bituar cation ¢, that strad-
dles a portion of one of the eushmn-&tops, SO

that the slide-valve may be moved by manual
force from one extreme to the other orto any
point intermediate the same. This lever s

| used meréely for the purpose of starting the
| mechanism and is then removed.

Qo
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Pl

The steanm 1s admitted to the valve-clhiest |

by means of a supply-pipe IT and by means
of the slide-valve is admitted into the various
ports and passages to control the operations
of the stamp-pistons. The valve-rod is pro-
vided with two pistons IV and I, and live
steam acting between such pistons balances
the opposing forees and, as-hiech and low
pressures alternate on the opposite sides of
such piston, acts to unbalance such piston
and foree the valve-rod, with the slide-valve,
1n the direction of the low pressure.

T'o illustrate the action of the machine, it

will be supposed that the valve has been

noved by meansof the starting-lever, so that

the cushion-stop or buffer /' (see Fig. 3) is in

contact with the bufter-plate /. The steam
or fluid pressure entering the valve-chest T

~will pass into the steam-port IX of the slide-

zo valve (shown in Figs. 4, 8§, and 9) and into

25
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the inlet-port ' of the valve-plate (shown in
IF1gs. 10 and 11) and out ol its lower end into
the corresponding port of the cylinder-casing,
(shown in IFig. 12)) entering the piston-cham-
ber I under the stamp-piston C' (see IFig. 1)
and causing the piston to rise. The upper
portion of this eylinder is connected Dy the
‘alve to the exhaust-chamber M through the
exhaust-port m, as shown in Ifigs, 3 and 4, so
that such piston meets with no resistance dur-
ing its upward movement. In its movement
toward the top of the eylinder the lower side
of the piston I passes by the opening of the
piston /, so that fluid-pressure which follows

the piston passes to the left of the valve-pis-

ton I'' and moves such piston, with the slide-

valve, to the opposite limit of motion, so that

the butler /~ will contact acainst the buller-
plate /% Thisaction of the valve euts off the
flow of pressure to the under side of the pis-
ton ¢ by shifting the live-steam port I of
the shide-valve, so that it coincides with the
passage &' (shown in I'ig. 10) and admits
pressure by way ol such port and a passage
corresponding to the passage I of Fig. 4
underneath the stamp-piston C° The valve
in 1ts new position also conneets the top and
hottom of the eylinder I, together above and
relow the stamp-piston, by way of the pas-
sages W' and 4% (shown in Itigs. 4, 10, and
11,) passing through the reeess 4% in the
slide-valve. (Shown particularly in Iig. S.)
It also conneets the upper part of the eylin-
der I with the exhaust-chamber M by means
of the passages !, I, and I’ (shown in Iigs.
10, 11, and 12) through the recess ! in the
slide-valve, thus allowing the steam which
has been expanded in the upward movement
ol the piston C* to escape freely to the atmos-
phere.
with the lower side of the piston C? eauscs
the same to rise, while at the same instant
the steam which has filled the eylinder I. un-
dernecath the piston C'is expanding by way
of the passage &/, Ifig. 4, ', Figs. 10, 11, and
12, through the reeess A? in the slide-valve
and the passages /17 in FFigs. 10 and 11 into

ot

1The high pressure being in contact

608,423

the top of the eylinder L and above the pis-
ton, which on account of acting on the larger
arca of the piston €' furnishes the required
force for striking the necessary blow on the
die C°, asshown in IFig. 1. It will be evident,
from an inspection of the drawings that as
soon as the piston C* in its cylinder passes
the port £2 high pressure will pass to the end
of the valve-piston F~, shifting the controlling
slide-valve to the position first deseribed, thus

~completing a eyele in a double action of the

pistons.
It will be evident that if no means were

provided for checking oroverrunning the mo-

mentum acquired by the stamp-piston due to
the high pressure acting against the lower
surface of the same 1t would drive it against
the valve-plate with sufficient foree to injure
the parts. To obviate this objection, a by-
pass N N'1s provided in each of the cylinders,
so that as the pistons uncover the lower open-
ing the high fluid-pressure will rush in and
come out at the openings n and »n' at the up-
per parvt thereof, thereby acting against the
largest superficial area of the pistons to over-
come and arrest this upward tendeney.

It will be seen from the foregoing deserip-
tion that the movement of the stamp-pistons
18 used as the means for actuating and shiflt-

“Ing the valve, while the valve is used for alter-

nating the movements of the stamp-pistons,
such actions continuing in successive eyceles
until the supply of fiuid-pressure is shut off.

The slide-valve is provided with two faces
andthe valve-seatse and e'situated parallel to
cach other, hut with their faces at right an-
gles, as shown in Ifig. 4. Oneof these valve-
scat faces 1s provided with proper means to
carry the side of the slide-valve which oper-
ates to admit high pressure to the hottomn of
the eylinders below the pistons and for it to
return and work expansively on the top of the
pistons, the other valve-seat face containing
the exhaust-ports only and carrying the side
of the slide-valve whiceh operates to exhaust
the fluid-pressure, as has been above de-
scribed particularly in conneetion with Iigs.
5, 9, and 10,

The machine in operation has one stamp-
pistonrising while the otherisfalling. There-
fore when one piston has passed its valve-
shifting port going up it admits high pressure
to that port at the same time the other stamp-
piston has dropped to a point in its travel
stch as to uncover its valve-shifting port to
the expanding pressure that is pushing it
down. In the eylinderin which tlie piston is
falling, before the stamp-piston commences
to drop, it will bhe seen that the pressure will
be expanded in the amount represented by
the cubical contentsof the piston-rod expelled
by sald action of dropping and that the pres-
surc will De correspondingly reduced in this
cylinder. The action of the high pressure in

the opposite cylinder, in which the piston is
rising, will admit said high pressure upon the
onnd of the valve-piston with which it has con-
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nection, theleby eausmn' the said valve-rod, |

p1s*tons and controllmfr-vﬂ,lve to travel to
their opposite limit of motion. This opera-

- tion is such as to connect the various ports

1O

20

- the cushion-stops or buiters above described.

f 20

35

pistons.

necessary toalternate the action of the stamp-
In this mechanism there is no pro-
vision made for exhausting the pressure from
eitherend of the Valve-plstons except through
the same port used for admitting the high

pressure and by way of the regular exhaust
The

operated by the controlling-valve itself.
movement of the valve- p1st0n and valve is
accomplished by the difference of the high
and low pressures on opposite ends of - the
valve-rod caused by the expansion and con-
sequent lowering of the pressure in the cyl-
inder in which one of the ::ta,mp pistons is de-
scending.

To 1egulate the amount of travel of the

valve-rod and itsattached partsand overcome
the shock incident to such movement, as well

as to provide means for taking up the wear,

are provided, and attached to the steam-chest
are the stops above described, which are held
in position by means of studs P P'. These

studs are adjusted at equal distances from

the steam-chest to receive the stops, which
are held in place by means of nuts on the ends
of said studs.
rod are threaded, so that the cushion-stops
may be adjusted thereon and regulate the
travel of the valve, as well as com pensate for
the wear on the buffers.

In the use of mills of this kmd it 1s found
that some point or points of the face of the
shoe or die, or both, wears faster than other

- portions, making 113 desirable and necessary

40

45

to shift the pomtwn of a given point on the
faces of such parts and to “hold it in such po-
sition until the uneven wear is compensated
for. Inorder toaccomplish thisresult, I pro-
vide the piston-stem with keywaysor 'slides,
as indicated at 1, 2, 3, 4, 5, and 6 in Fig. 14.

These keyways are of such length as toallow |

for the reciprocations of the stamp and for

the lowering of the cylinder o compensate

for the wear upon the shoes and dies. A

frame R is provided which carries the guide-
blocks 7 and 8 and is provided with two pair
of bosses 9 and 10 and 11 and 12, between
which is removably held the keys 13 and 14,
which enter the desired slots or keyways in
the stamp-stems, such keys being held in the

same adjustably by means of the set-screws

15 and 16. When 1t is ascertained that un-
even wear 1s taking place on the shoe or die,

FO

55

or both, the key of the stem carrying such

shoe or die may be withdrawn and the stem,
with its shoe and die, rotated to a point that

' will tend to overcome this condition, the key

reinserted, and the parts secured in position.

The holding of the stem while the parts are

operated in this manner will tend to equalize

the wear and is a decided advantage over the
| rotation of the parts in a step-by-step auto-

matic manner.

I claim—

1. In a steam ore-stamp, the combination
of a cylinder, provided with a reciprocating
piston, a reciprocating conftrolling-valve for
admitting and exhausting steam into and out
of the cylinder to opemte the piston, and
provided with a valve-stem projecting out of
the valve-casing at each end, a cushion buf-
fer-collar on eaeh end of the valve-rod, and

| stop mechanism arranged on a rigid portion
The ends of the valve stem or.

of the machine between the valve-casing and
the cushion-collars, substantially as de-

scribed.

2. In a steam ore- Stamp, the combination
of a cylinder provided with a reciprocating
stamp-piston provided with a plurality of lon-
gitudinal slots or grooves arranged in aline-
ment and parallel with the motions of the pis-
ton, a key removably secured to a rigid or
immovable portion of the machine and adapt-
ed to enter one slot at a time, the whole so ar-
ranged that the lateral n081t1011 of thestamp-
stem with its top parts may be changed by

60

70

75

80

QC

shifting the same and engaging the key with

ELllOl}]lel groove, substantmlly as described.
DAVID COLE.

Witnesses:
- PHILETUS VV
‘W. R. TALBOT.

(GATES,
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