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CHARLES H. KRAUSE, OF KEWEENAW BAY, MICHIGAN.
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Specification of Letters Patent.
Application filed March 8, 1905,

Patented March 16, 19009,
Serial No, 248,951, '

T'o all whom it may concern:

Be 1t known that I, CaarLes H. KraUSE,
a citizen of the United States, residing at
Reweenaw Bay, in the county of Baraga and
State of Michigan, have invented certain
new and useful Improvements in Atmos-
pheric Stamps, of which the following is a
specification.

The Invention relates to atmospheric
stamps and the object of the invention is to
improve the stamp mills of my patents,
414,910, November 12, 1889, and 678,300,
July 9, 1901. *
Referringtothe accompanying drawings,—
Krgure 1 1s a vertical section, partly in eleva-
tion, of the stamp mill, Fig. 2 is an elevation
at right angles to Iig. 1, Fig. 3 is an en-
larged plan view of the inlet valve casing,
Fig. 4 i3 an enlarged vertical section of the
imlet valve casing looking in the same direc-
tion as in the case of Fig. 2, Fig. 5 is an en-
larged vertical section of the inlet valve cas-
mg looking in the same direction as in the
case of Fig. 1, and with the oscillating valve
in closed position, Fig. 6 is an enlarged end
elevation of the inlet valve casing looking in
the same direction as in the cases of Tigs. 1
and 5, and Fig. 7 is an enlarged vertical sec-
tion of the cylinder looking in the same
cdirection as in the case of Fig. 1.

The cylinder A is vertically fixed in the
irame B. Directly in line with the cylinder
and bolted to the base Cis the mortar D. A
stamp shait B i1s guided vertically in the
trame B and has at its upper end an atmos-
pheric piston I and at its lower end a shoe G
operating in the mortar D. A second piston
If reciprocates In the upper end of the
cylinder A, which cylinder is open at both
ends as shown n Fig. 7. A connecting rod I
communicates motion to the upper piston 1
from a crank K on the main shaft I, which
carries a pulley M receiving power in any
convenient way. To one side of the cylinder
A 1s bolted the air inlet valve casing N and to
the other side, the exhaust valve casing O.
The exhaust valve is an ordinary adjustable
spring pressure release valve. The outlet o
from the cylinder A to the exhaust valve
casing O, 1s located below the upper end of
the stroke of the atmospheric piston F.

In the inlet valve casing N are three valves,
see Ifig. 4. Ome of these is a positively
actuated oscillating valve P which admits

atmospheric air to the cylinder A past two

check valves Q, Q. Ports1, 1, see Figs 2 and
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the oscillating valve P; and ports 2, 2

|
:

through the open lower end

!

5, admit the atmospheric air to the casing of
2, see
Ifigs. 4 and 5, admit the atmospheric air
from the casing of the oscillating valve P to
the chambers of the check valves Q: while
ports 3, 3, see Ifigs 3 and 5, permit the air to
pass irom the chambers of the check valves
() to the cylinder A. The ports in the cylin-
der A itself, which connect with the ports 3,
3, of the valve casing N of course are not
shown In Ifig. 7 because the section there
taken 1s a central one and these two ports are
located on opposite sides of the plane of that

| section.

The oscillating valve P has a diametric
groove 4 formed at one of its ends, see Fig. 5,
and within this groove is inserted the T-
shaped end of the operating valve stem 5.
The stem 5 has angularly adjustably bolted
thereto an arm R and a link S connects the
end of the arm R and one end of a rockarm T
on the rock shaft ¢ mounted at its extremities
in_bearings on the frame, see Tig. 2. The
other end of the rock arm T, see Fig. 1 is
actuated in one direction by a tappet U on
the stamp shaft E and in the opposite direc-
tion by the spring V until it comes in con-
tact with the stop W mounted on the frame.

The arm R 1s clamped to the stem of the
oscillating valve P in such a way and is of
such weight that in case of breakage of the
valve gear or accidental disconnection, the
oscillating valve P will open the inlet wide,
and air having free access to the cylinder A,
the vacuum cannot form and the stamp shaft
E will remain inactive in its lowermost posi-
tion. Nor can the charge of air between the
pistons become, in that event, too small to
cause damage which might otherwise ensue
il the valve P remained closed. Such struc-
ture therefore provides a safety means oper-
ating by gravity upon breakage or discon-
nection of the valve gear.

The operation is as follows:—Power is
communicated to the mill through the pulley
N. The upper piston H is thus caused to
vertically reciprocate in the cylinder A. Tle
atmospheric piston I in the lower end of cyl-
mnder A is caused to follow the upper piston
H 1m 1ts upward stroke by reason of atmos-
pheric pressure upward on its lower surface,
this air under pressure having free access
ol cylinder A.
Near the end of the upward stroke the tappet
U actuates the rock arm T and through it,
the link S, the arm R, and the valve stem 5,
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2.

it actuates the oscillating valve P, thus el-
fecting admission of atmospheric air past the
check valves Q and into cylinder A between
the pistons F, H, to take the place of any air
that may have been exhausted on the preced-
ing downward stroke. The pressure on the
lower atmospheric piston F 1s thus balanced.
The check valves Q, Q, now automatically
close by gravity and the atmospheric piston
I normaﬁy ceases its upward motion nearly
as soon as the upper piston H. In other
words, the atmospheric piston I lags behind
the upper piston I to a slight degree. ‘The
atmospheric piston If ascends by momentum
for a considerable portion of its stroke and
during the latter part of its motion, moves
faster than the upper piston H, having
oained velocity while the upper piston has
been losing its velocity by reason ol the
crank’s nearing the upper end of its cycle.
By reason of this fact the volume of air is so
reduced between the pistons and 1ts pressure
increased sufficiently to give the required
pressure for the blow by the shoe G m the
mortar D. The atmospheric piston If, hav-
ing received an impetus upward, 1s not ar-

rested in 1ts upward motion until met by

30

39

40

45

50

09

60

60

pressure created by the down coming upper
piston H. DBy the increased pressure of ar
between the pistons, the atmospheric piston
I' is now accelerated to such an extent that 1t
reaches its lowermost position at about the
time the upper piston Il reaches the lower end
of its stroke, as this latter piston has been re-
tarded as its crank nears 1ts lower dead cen-
ter. The combined force of gravity and
compressed air thus effects the necessary
crushing of materialinthemortarD. 'The air
compression is great at the begimmning of the
down stroke and 1sunaffected by the exhaust
valve until the atmospheric piston I uncov-
ers the port o leading to this valve. It will
be seen that by this means the possibility ot
the escape of any of the high initial pressure
of air through the exhaust valve 1s avoided.

Should there be an uncrushable piece of |

material in the mortar D, or the amount of
material be too great, the excess of air under
pressure between the pistons is automat-
ically exhausted through the adjustable
spring valve in the exhaust valve casing O.
Such exhaust of course takes place only atter
the piston I uncovers the exhaustport. The
location of the exhaust port o also makes 1t
possible to adjust the load of the spring sufli-
ciently low to correspond to themaximum
pressure within the cylmder after the piston
I uncovers the exhaust port o. 1f 1t were
not located as low on the cylinder A as indi-
cated, it would not be possible to attain high
enough initial pressure of air between the pis-
tons for the down stroke because the alr un-
der pressure would escape past the spring
loaded valve in the exhaust valve casing O.

[
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1 the stamp has made its full travel of stroke,

the exhaust valve will exhaust air by reason
of the increased pressure of air between the
pistons. Also when the operation of the
stamp 1s interfered with m such a way that
the pressure m cylinder A becomes greater
than the load of the spring on the valve in
the exhaust valve casing O, the exhaust ol
alr past this valve at once relieves the 1n-
creased pressure within the cylinder as be-
fore stated. Little or no air 1s exhausted
from the cylinder when the stamp 1s operat-
ing under normal conditions. Normally,
only that due to leakage is admitted to the
cylinder through the inlet valves. The a
cushion between the pistons removes the
possibility of any shock to the upper driving
mechanism of this stamp.

The system of oiling provided includes a
sicht-feed oiler b, see Fig. 2, supported from
the frame B, and feeding o1l mmto a conical
receiver ¢ at the end of the main shaft L.
The shaft 1. and crank K are provided with
an oil passage d and the oil flows on by cen-
trifugal force to the crank pin bearing. A
pipe connection ¢ carries the oil from this
point to the wrist pin f, see I'ig. 1, where 1t
trickles down to the upper piston H. It
passes through holes ¢, see Iig. 7, mn the
piston H and after lubricating the cylinder
A, it is caught in the annular oil ring 4, from

‘whence 1t 1s carried away through drain ¢ to

be used again after filtering.

The oscillating inlet valve P 1s lubricated
by oil from an o1l cup k, see Fig. 1, located
on the frame D and connected to the valve
chamber by the pipe [, see I'igs. 1, 2, 4, 5,
6, and 7, which carries the oil to the middle
of the valve P by leading through the valve
casing N, see especially Ifigs. 4 and 5. The
oil then feeds to both ends of the two ported
valve P, (see in dotted line Fig. 5), and 1s
carried up to the check valves QQ, Q, by the
current of air passing intermittently to the
cylinder A. | .

In accordance with the provision of the
patent statutes the principles of operation
of this invention have been described, to-
oether with the apparatus which is now con-
sidered to represent the best embodiment
thereof; but 1t i1s desired to be understood
that the apparatus shown is merely 1llus-
trative and that the invention can be carried
out by other means. |

It 1s claimed and desired to secure by Let-
ters Patent,— |

1. In an atmospheric stamp the combina-
tion of a cylinder, a mechanically operated
piston and an atmospheric piston in the
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cylinder, a pestle connected to the atmos- 125

pherie piston, an inlet and an exhaust for the
cylinder, an oscillating valve and a check
valve controlling the inlet port, means for
mechanically operating the oscillating valve,

When the mill is first started and before | and an adjustable check valve controlling 130
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the exhaust port, the exhaust port leading
from the cylinder near the end of the stroke
of the atmospheric piston during which the
atmospheric piston leads, whereby during
the first part of such stroke the air under
pressure between the pistons may be re-
tamed and raised to a high pressure to insure
a heavy blow by the pestle.

2. In an atmospheric stamp the combina-~
tion of a cylinder, a mechanically operated
piston and an atmospheric piston in the
cylinder, a pestle connected to the atmos-
pheric piston, an inlet and an exhaust port
for the cyhnder, a valve controlling each
port, and means for mechanically operating
the valve controlling the inlet port, the
means being adapted to open the inlet valve
by gravity in case of breakage or discon-
necting of the valve operating means.

3. In an atmospheric stamp the combina-

tion of a cylinder, a mechanically operated |

piston and an atmospheric piston in the
cylinder, an inlet and an exhaust port for

the cylinder, an oscillating valve and a check
valve controlling the inlet port, an adjustable
check valve controlling the exhaust port,
and means for mechanically operating the
oscillating valve, the means being adapted
to open the valve by gravity in case of break-

3

age or disconnecting of the valve operating
parts.

4. In an atmospheric stamp the combina-
tion of a cylinder, a mechanically operated
piston and an atmospheric piston in the
cylinder, a pestle shaft connected to the
atmospheric piston, a pestle on the shaft, an
inlet and an exhaust port for the cylinder, an
oscillating valve and a check valve control-
ling the inlet port, means actuated from the
pestle shatt for operating the oscillating

valve, sald means being ada]lajted to open the

valve by gravity in case of breakage or dis-
connecting of the valve operating parts, and
an adjustable check valve controlling the
exhaust port, the exhaust port leading from
the cylinder near the end of the stroke of the
atmospheric piston during which the at-
mospheric piston leads, whereby during the
first part of such stroke the air under pres-
sure between the pistons may be retained
and raised to a high pressure to insure a
heavy blow by the pest]le.

In testimony whereof I affix my signature
In presence ol two witnesses.

CHARLES H. KRAUSE.

Witnesses:
JOHN (. STONE,
JAMES D. LooNEY.
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