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To all whom it may concern:

Be it known that I, Warrsr Epwann K-
pER, 0 subject of the King of Great Britain,
and resident of Johaunesburg, Transvaal,
have invented certain new and useful Im-
provements in Operating Mechanism for
Stamp-Mills, of which the following is a
gpecification.

This invention relates to the operating of
gravity stamps of stamp mills employed for
the reduction of ore and other materials.

The object of the invention is to construct
a combined fluid actuated gravity stamp, or
one in which a fluid under pressure, such as
steam, compressed air or the like, is utilized
for raising or lifting the stamp which is
then allowed to fall by gravity to operate
on the ore or other material within the
mortar box o its equivalent.

By the adoption of my invention T ob-
viate the necessity for the employment of
the ordinary rotary steam engine or motor,
pulley wheel, cam shaft, cams, tappets and
their accessories. ‘

The invention has been primarily de-
sioned for use in small portable mills, but
it may also be employed 1n large stationary
mills if desired.

The invention provides a simple and effi-
cient means which can be easily arranged
in operative position and in which the vi-
bration is largely confined to the stamp
and mortar box, so that the framework car-
rying the operating means for the stamnp or
stamps can be of lighter construction than
at present.

In carrying out the invention T employ
one or more cylinders—one for each stamp—
which may, as preferred, be arranged cither
singly or i pairs. I prefer to arrange and
support them in pairs above the stamps.
Within each cylinder is arranged a piston
and a hollow or tubular piston rod. The
tubular piston rods move vertically through
both ends of their cylinders. A wire rope
or other suitable flexible counection is at-
tached at one end to the stamp stem or a
piece fived thereto. The flexible connection
is preferably passed up through the hollow
piston and piston rod and attached at the
other extremity preferably to the top or
other end of the piston rod or to a piece at-
tached thercto. Resilient means are pref-
erably provided for maintaining the wire
rope or other flexible connection taut Dbe-
tween its points of attachment fo the stem

and to the piston rod. The diameter of the
hole through the tnbular piston rod is much
greater than the diameter of the rope to
allow for play, and so obviate the transmis-
sion of the vibration to the piston or work-
ing parts of the cylinders. The wear of the
shoes and dies of the stamps may be taken
up by extending or lengthening the stem;
this may be accomplished either by means
of a screw or in any other convenient man-
ner. Tt provides a ready means for adjust-
ing the drop of the stamp as well as to
compensate for wear of the shoe and die.

The steam, compressed air or other actu-
ating fluid is admitted to the cylinder be-
neath the pisten through a suitable port or
ports provided in the cylinder and so lifts
the piston and through the medium of the
flexible connection the stamp. The actuat-
ing fluid is then exhausted from the cylinder
through the valve or its equivalent and so
allows the stamp to fall by gravity. When
the eylinders ave arranged in pairs then the
actuating fluid from one c¢ylinder actuates
the valve to admit the fluid to the other
eylinder, thereby lifting the stamps alter-
nately. The valve ig preferably constructed
to admit the fluid oradually to the cylinder
and exhaust suddenly.

In a modified arrangement the flexible
conneetion between the piston rod and stamp
may be made between the bottom of the rod
and the top of the stamp and not pass
through the rod, but I prefer the first de-
seribed construetion in which the flexible
connection is passed through the rod.

If desived, any suitable means may be pro-
vided for imparting rotary motion to the
stamps.

The invention will now be more fully de-
seribed by aid of the accompanying sheet
of drawings wherein T show suflicient of a
stamp mill to illustrate the application of
the invention.

In the drawings Figure 1 is a part sec-
tional front elevation showing the upper por-
tions of the stems of two stamps and their
operating means. IPig. 2 is an clevation of
the cylinders 1 and 2 as scen from the back
and showing the arrangement and position
of the inlet and exhaust ports in the valve
chest. Tig. 3 is a side part sectional eleva-
tion of one of the cylinders and showing
the inlet port. Fig. 4 is a section through
the upper portion of one of the tubnlar pis-
ton rods showing the slightly modified mode
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of attaching the wire rope or flexible con-
nection to the tension screw. Ifig. 5 is a sec-
tion of Fig. 1 on line z—a.

ReLemlno more particularly to Tloq 1,2,
3, and 5 of the drawings 1 and 2 rep1esent
the two cylinders, one for each stamp. The
cylinders are preferably constructed and ar-
ranged in pairs as shown, although they
may be censtructed and operated singly.
The cylinders 1, 2 are carried by means of
beams or timbers 3 forming part of the
framework of the mill or in any other con-
venient manner immediately above the
stamps. The cylinders, may, as shown in
Tig. 3, be bolted or otherwise secured to the
beams or timbers 8 through holes 4 formed
in flanges or projections 5 on the cylinder
bottom covers 6. The cylinders 1, 2 are pro-
vided at the top and bottom with covers 7,
6 to which they may be bolted or otherwise
suitably attached through the flanges 8 on
the ends of the cylinders. Covers 6, 7 are
constructed to provide stuffing boxes 9 for
glands 10.

11 in Fig. 1 represents the piston which is
1emprocally arranged inside the cylinder 2.
This piston is ])10\71ded with suitable pack-
ing rings 12. The piston is provided with
an internally serew-threaded hole into which
is screwed (it may be fixed therein in any
other convenient manner) a hollow or tubu-
lar piston rod 13. Piston rods 13 as shown
in Fig. 1 project and work through the
stufﬁno boxes and glands in both ends of the
cyhnders

14, and 15 represent the upper portions of
the stems of the stamps which latter operate
to crush the ore or other material in the
mortar box in a manner well understood.

16, 17 represent the adjustable upper por-
tions of the stems. These parts 16, 17 may
as shown be constructed with ascrew-thread-
ed portion adapted to be screwed into the
interiorly threaded open upper ends of the
stems 14, 15.

18 represent lock nuts for locking parts
16, 17 of the stems in their position after
adjustment, 19 being projections on said
lock nuts for tightening or releasing them
on the parts, 16, 17. Instead of screwing
the adjustable parts 16, 17 to the upper por-
tions 14, 15 of the stems they may be keyed
or secured thereto in any other suitable
manner.

20 are the guides (which may be of any
suitable construction) for the stems 14, 15.

The adjustable parts 16, 17 of the stems
14, 15 are censtructed with heads or en-
largements in which are provided dovetail
or undercut recesses which as hereinafter
deseribed serve for making the connections
between the lower end of the wire rope or
other suitable flexible connections and said
adjustable parts 16, 17.

21 in Fig. 1 represents the wire rope
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which serves for making the flexible con-
nection between the upper end of part 16
of stem 14 and upper end of tubular piston
10d 13. Both ends of the wire rope 21 are

“capped ” that is to say the wires of each
end ate frayed out or expanded and made
slightly conical and the space left between
the expanded wires then filled with metal
by placing the expanded wires in a mold
and running the metal around them or other-
wise in a manner well understood. In the
dovetailed recess in the upper end of part
16 is placed a two part bush 22 (see also Fig.

5). Between the adjacent faces of the halves
of the bush 22 is provided a conical or
tapering hole in which fits the capped lower
extremity of the wire rope 21.

23 represents a key which as shown passes
through a transverse hole in the upper end
of part 16 and passes through the dovetailed
recess and engages on the inside one half of
the bush 22. The movement of key 23 in
one direction causes the capped end of wire
rope 21 to be firmly gripped between the
halves of the two part bush 22.

Around the wire rope 21 above the head of
the adjustable part 16 is arranged what T
may designate a bottom compression plate
94 “which may as shown be constructed on
the one side to fit a recess in the top of the
head of part 16.

25 is an india rubber or other suitable re-
silient buffer placed around the rope 21
above plate 24, and 26 is a top compression
plate placed around the rope between the top
of buffer 25 and the lower end of the tubular
piston rod 13, which as shown in Fig. 1 rests
directly upon it. Plates 24, 26 may as shown
in Fig. 1 be recessed to receive buffer 25.

The wire rope 21 extends up through the
hollow piston rod 18. Tt is attached at its
capped upper extremity to the lower end of
a tension screw 27. This as shown may be
accomplished by capping the end of rope 21
in a conical or dovetail recess in the end of
screw 27,

28 is a bottom compression plate arranged
around tension screw 27 and rvesting upon
the upper end of tubular piston rod 13

29 1s a resilient buffer, and 30 a top com-
pression plate resting upon buffer 29.

31 is an adj ustment nut (which may be
conveniently constructed in halves bolted
or otherwise secured together) screwed on
the tension screw 27 up to the top compres-
sion plate 30. Nut 31 serves for placing
and maintaining wire rope 21 in tension to
the desired extent.

It will be apparent that the rubber or
other suitable resilient buffers 25, 29, pro-
vided atthetop and bottom of the tubular pis-
ton rod 13 operate to keep the wire rope 21
always in tension. When the wire rope 21
is in tension and the buffers 25, 29 at its op-

posite ends are drawn toward each other !
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then the measure of the tension on the rope
91 1is that transmitted to it through said
rubber bufters 25, 29,

In operation, on the upstroke the top buf-
fer 29 contracts and the bottom buffer ex-
pands to the same degree. On the down
stroke the movement of the stamp being sud-
denly arrested, and the piston wanting to
continue its downward movement, is cush-
iened on the bottom buffer 25 which buffer
thereupon contracts and the top buffer 29
expanding to the same degree keeps rope 21
in tension all the time or during the com-
plete cycle or operations.

Asg will be understood from Fig. 1 of the
drawings the means for actuating the stem
15 of the other stamyp 18 constructed and op-
erated in the same manner as the stem 14,

32—see Figs. 2 and 3—represents the
valve chest for the eylinders 1, 2, 33 the inlet
ports and 35, 36 the exhaust ports for cylin-
ders 1, 2 respectively.

37 is a valve rod which as shown works
through stuffing boxes and glands 38 at the
opposite ends of the valve chest 32. The ex-
tension or that end of the valve rod which
works through the valve chest may serveasa
convenient means for moving the valve should
it stick on its center. The valve (not shown)
may be constructed in any suitable manner
so that when the piston 1n one cylinder is
moving through its upward stroke the other
is at the end of its downward stroke or de-
scending.

39 in Fig. 2 represents pipes placing cyl-
inders 1, 2 (at snitable points) in communi-
cation with the ends of the valve chest 32 to
effect due reversal of the valve.

40 in Fig. 2 represents a pipe which con-
nects the cylinders 1, 2 at or in proximity to
the top and serves to permit any fluid that
may escape past the pistons to pass from
one cylinder to the other so that as the one
piston rises it prevents the formation of a
vacuum in the other cylinder (and vice
versa) and assists in the downstroke of the
other stamp.

In the modified arrangement illustrated

in Fig. 4 for attaching the upper end of the
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wire rope 21 to the tension screw 27 the lat-
ter is made hollow and the wire rope passed
through it and capped inside the tension screw
at its upper end. The arrangement of the
adjustment nut and top buffer and compres-
sion plates are the same as those described
in connection with Fig. 1.

What T elaim as my invention and desire
to protect by Letters Patent is:—

1. In a stamp mill, a gravity actuated
stem, a cylinder and piston therem for rais-
ing said stem, a hollow rod secured to said
piston, and & flexible connection extending
through the piston having one end connected
to the upper end of the rod and the other
end connected to said stem.

8

2. In a stamp mill, a gravity actuated
stem, a eylinder and piston therein for rais-
ing said stemy, a hollow rod sceured to said
piston, a flexible connection extending
through the piston having one end connected
to the upper end of the rod and the other
end connected to said stem, and resilient
means for forming the connection belween
the flexible connection and the hollow rod
and the flexible connection and the stem.

3. In a stamp mill, a gravity actuated
stem, a cylinder and piston therein for rais-
ing said stem, a hollow rod secured to said
piston, said hollow rod being arranged to
worlk through both ends of the cylinder, a
flexible connection extending through the
piston, resilient means forming the connce-
tion between the upper end of the rod and
the flexible connection, and resilient means
interposed between the lower end of the rod
and the connection formed between the
flexible connection and the stem.

4. In a stamp mill, a gravity actuated
stem, a cylinder and piston therein for rais-
ing said stem, a hollow rod secured to said
piston and extending through both ends of
the cylinder, a flexible connection in the rod,
means for connecting said flexible connee-
tion at its lower end to the stem, resilient
means interposed between said latter means
and the lower end of the rod, and adjust-
able resilient means for attaching the upper
end of the flexible connection to the upper
end of the rod.

5. In a stamp mill, a gravity actuated
stem, a cylinder and piston therein for rais-
ing said stem, a hollow rod secured to said
piston and extending through both ends
of the cylinder, a flexible connection in the
hollow rod, means for connecting said flexi-
ble connection at its lower end to the stem,
resilient means interposed between said
latter means and the tower end of the rod,
said resilient means comprising a pair of
compression plates and a vesilient buffer
between said plates, and adjustable resilient
means for attaching the upper end of the
flexible connection to the upper end of the
rod.

6. In a stamp mill, a gravity actuated
stem, a cylinder and piston therein for rais-
ing said stem, a hollow rod secured to said
piston and extending through both ends of
the cylinder, a flexible connection in the
hollow rod, means for connecting said flexi-
ble connection at its lower end to the stem,
resilient means interposed between said lat-
ter means and the lower end of the rod,
said resilient means comprising a pair of
compression plates and a resilient buffer
between said plates, and adjustable resilient
means for attaching the upper end of the
flexible connection to the upper end of the
rod, said adjustable resilient means com-
prising a pair of compression plates, a re-
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silient buffer between said plates, a tension
serew to the lower end of which the flexible
connection is fixed, and a nut screwed on
to sald tension screw above the top com-
pression plate.

7. In a stamp mill, a gravity actuated
stem, a cylinder and piston theremn for rais-
ing said stem, a hollow rod secured to said
piston and extending through both ends
of the cylinder, a flexible connection in the
hollow tod, means for connecting said
flexible connection at its lower end to the
stem, said means comprising a two-part
bush of dove-tail cross section and a key, re-
silient means interposed between said latter
means and the lower end of the rod, said
resilient means comprising a pair of com-
pression plates and a resilient buffer be-
tween said plates and adjustable resilient
means for attaching the upper end of the
flexible connection to the upper end of the
rod, said adjustable resilient means compris-
ing a pair of compression plates, a resilient
buffer between said plates, a tension screw
to the lower end of which the flexible con-
nection is fixed and a nut screwed on to
said tension screw above the top compression
plate.

8. In a stamp mill, a gravity actuated
stem, a cylinder and piston therein for rais-
ing said stem, a hollow rod secured to said
piston and extending through both ends of
the cylinder, a flexible connection in the hol-
low rod, a member adjustably connected to
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the stem, means for connecting the flexible
connection at its lower end to the member

adjustably connected to the stem, resilient
means interposed between said latter means

and the lower end of the rod, and adjustable
resilient means for attaching the upper end
of the flexible connection to the upper end
of the rod.

9. In a stamp mill, in combination, a pair
of gravity actuated stems, a pair of cylinders
and a piston in each cylinder for raising
said stems, a hollow rod secured to each of
said pistons, said rods extending through
both ends of their cylinders, a flexible con-
nection in each rod, means for adjustably
and resiliently connecting said flexible con-
nections at their lower ends to their respec-
tive stems, means for adjustably and resili-
ently attaching the upper ends of the flexi-
ble connections to the upper ends of their
respective rods, and means which place the
cylinders in communication to maintain an
equal pressure in said cylinders above both
pistons and thereby assist in the downstroke
of the cne and at the same time facilitate
the upstroke of the other, as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

WALTER EDWARD KIMBER.
Witnesses:

Cumas. OVENDALE,
W. S. Aves.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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