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The object of my invention is to provide an
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To all whom it may concerm:
Be it known that I, JACOB SCHMIDT, a citi-
zen of the United States, residing at Rio Vista,

county of Solano, State of California, have in-
vented an Improvement in Compressed-Air
Hammers; and I hereby declare the following
to be a full, clear, and exact description of the:

o | L | by a lever-arm O, this lever-arm being actu-

SAme. -

- Myinvention relatés to an app_aratﬁs for the
application of compressed airfor the purpose

of operating a hammer, drill, or like device.

It consists in details of construction, which
will be more fully explained by reference to

the accompanying drawing, in which the 1ig-
ure is a sectional side elevation of frame an

apparatus whereby the air can be first com-

pressed to a high degree and then delivered
suddenly into the eylinder, by which the ham-

mer or other impelled plunger is actuated.

In the present drawing I have shown the
apparatus as applied for the operation of a
hammer-head B, which is adapted to fall upon
an anvil A. The hammer-head is shown as
connected in any suitable manner with a pis-
ton-rod C, the upper end of said rod being
connected with a piston D, which is fitted and

movable within a vertical cylinder E, so that
when air is admitted above.the piston D it
acts to force the latter and with it the ham-

mer down with greater or less power and ve-
locity. At right angles or in other suitable
relation with the cylinder K is a second cyl-
inder F, having within it a piston G, which is
actuated by a rod or pitman H. This rod or
pitman is connected with a crank I upon the
driving-shaft I', and power is applied to ro-
tate this shaft through a pulley J, and one or
more balance-wheels K serve to store the

power and keep up momentum when the air

~ begins to be compressed to a high degree

50

of the latter cylinder.

within the cylinder F.

L. is'a port opening from the cylinder F to
the cylinder E at a point above the piston D
_ , This port is controlled
by a slidable valve M, so that by the move-
ment of this valve the air may be admitted
or cut off at will. The object of this valve is
to close the passage or port L until such time
as the return stroke of the plunger or piston
G has compressed the air in the cylinder

t0 a high degree. When this valve is opened,
the air thus compressed is delivered suddenly

and with great force above the piston D, thus 55

forcing it, with the piston-rod and head actu-
ated thereby, downward with great velocity

and power.

" The valve M has a stem N, which is engaged

ated by a crank or eccentric P on the main
power-shaft, and it may be adjustable, so as
to regulate the point at which the valve is
opened and the air admitted from one cylin-
der to the other. Thus a pressure as great as
may be desired ean be accumulated in the
cylinder I at each stroke of its piston and

| then suddenly discharged into the cylinder K

to actuate the piston and rod and the attach-
ment which is to be impelled by it. Noinde-
pendent storage-receptacle is required.

In order to regulate the force of the blow ot
the hammer B, there is a passage R opening
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out of the lower part of the cylinder K, and a

valve Q is slidable, so as to control this port.
When the port is opened, air below the pis-
tons escapes freely from the eylinder K, and
when the piston is forced down by the pres-
sure from above the hammer is allowed to
strike with its full force. '

If it is desired to vary or regulate the force
of the blow, the valve Q 1s moved so as to par-
tially intersect the port or passage R and pro-
portionately cut off the escape of air there-
through. .
fect cushion in the lower part of the cylinder

This will form a more or less per-
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and will thus check the velocity and power

with which the piston D descends. This valve
Q is operated by a lever S, connected with it.

‘This lever may be connected by means of a
rod T with an eccentric U on the main power-

shaft, and by any suitable or desired adjust-
ment the operation of the eccentric will move
the valve Q, so as to intercept the port or pas-
sage R to the desired degree whenever the
piston is forced downward. Any suitable ad-
justment, such as a screw, may be employed
to regulate the position of this valve Q and

‘through it the power of the stroke.

If it is desired to obtain a full stroké'of the

hammer, the valve Q is raised so high that it
will not intercept the port or passage R at all.
This may be done by means of a hand-lever
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F | V within easy reach of the workman, this le- -
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ver being connected by a rod W with the le-
ver S, so that by raising or lowering the hand-
lever V the lever S will be correspondingly
moved, and as the pointof connection between
W and S isreally the fulerum about which the
lever S moves when actuated by the eccentric
Uitwillbeseen that when the lever V 1sraised
to a sufficient height the oscillations of the
lever S will not bring the valve Q down far
enough to intercept the discharge-port R, and
by means of any suitable rack or holding de-
vice this lever may be set sothat the fulerum
will be depressed to a point where the valve

(Q will intercept the passage R to any desir ed _

extent.

The passage L, which connects the ¢ylinder
If with the cylinder K, passes through a ro-
tary plug-valve L', which is interposed be-
tween the eylinder If and the valve M. An-
other passage L¢ leads from the cylinder F
out of line with the passage L., and this pas-
sage L° is bent, so as to cross the passage L
at right angles.

When the valve or cock L' is turned so that
the passage L directly through is opened, air
is permitted to pass {from the cylinder If to
the cylinder E and its passage is controlled
by the valve N; but if it is desired to stop the
apparatus without stopping the rotation of
the shaft this is done by turning the cock L
until the passage through it is at right angles
with the passage L, thus closing the latter,
and the passage through the cock L/ isin line
with the passage L~ This allows the air to
escape freely from the cylinder F.

Any suitable means for admitting air » to the
cylinder Iff may be adopted, el‘rher by valves
or by an opening I, which is exposed by the
retraction of the plunger G, so that air is al-
lowed to rush into the ¢ylinder, and the com-
pression commences as soon as the plunger
has passed this opening and closed the con-
nection between it and the interior of the cyl-
inder.

T'he retraction of the piston & produces a
vacuum in both eylinders, which continues
until after the piston has passed the air-open-
ing F, which allows air to enter and fill the
cylinder preparatory to compression. The
vacuum produced, as just stated, will raise

the hammer-piston from its lowered or de-

pressed position ready for another stroke.

The driving-pulley may be connected with
a guiding-shaft by a cluteh or other connec-
tion, and the clutch serves to connect or dis-
connect 1t with the shaft in any usual, suit-
able, or well-known manner, which is not
therefore herein shown.

Having thus described my invention, what
Iclaim as new, and desire tosecure by Letters
Patent, 1s—

1. A hammer fixed t0 a vertically -1ec1p1*0-

cating piston-rod having a piston fixed to its
opposite end and movable within a contain-
ing-cylinder, a second cylinder disposed at
right angles to the first-named cylinder, a
plunger movable in the second cylinder and

602,198

connected with a mechanism whereby air is
compressed in said second eylinder, a passage
between the two eylinders, a valve whereby
said passage is closed until the airin the com-
pressing-cylinder has reached any desired
tension, and a mechanism connecting said
valve with a crank or eccentric upon the
main driving -shaft whereby the valve is
opened, and the airin the first cylinderis ad-
mitted to propel the piston of the second, and
avalveand connections forregulatingor vary-
ing the force of the hammer’s blow.

2. In a compressed-alr hammer, cylinders
disposed with relation to each other, one of
said cylinders having a piston movable there-

‘in with a piston-rod and a hammer-head con-

nected with the outer end of the piston-rod
and adapted to be propelled thereby, a plun-
ger 1n the otherecylinder, a crank-shaft, a con-
necting-pitman by which the plunger is mov-
able whereby air is compressed in said cyl-
inder by each inward reciprocation of the
plunger, a passage connecting sald cylinder
with the first-named cylinder above its pis-
ton whereby the compressed air is admitted
in successive charges to impel said piston
downward, and a mlve actuated by the rota-
tion of the crank-shaft whereby the passage

controlled by the valve is retained in closed

condition until the air is compressed to the
desired tension, and afterward opened to ad-
mit it under full pressure of the second cyl-
inder, and a valve and connections for regu-
lating or varying the force of the hammer’s
blow.

3. In a compressed-air hammer, a cylinder
having a piston movable therein, a piston-rod,
the lower end of which carries a hammer, a
second cylinder arranged with relation to and
connecting through an open passage with the
upper end of the first-named cylinder, a plun-
ger and mechanism by which it is recipro-
cated 1n said second cylinder and to compress
air therein, a valve movable so as to retain
the connecting-passage closed until the air in
the second cylinder has been compressed to
the desired tension, connection between said
valve and the crank-shaft through which the
compressing-piston is actuated, whereby the

“valve 1s reciprocated to alternately close and

open the passage, a discharge-passage from

“thelowerend of the hammer-cylinder, avalve

adjustable to intercept sald passage to any
desired degree whereby a back pressure is
created in the lower part of the cylinder and
the force of the blow delivered by the piston
and connected parts is regulated.

4, In a compressed-air hammer, a vertical
cylinder having a piston reciprocating there-

in, a piston-rod extending through the lower

head of the cylinder and carrying a hammer
at its lower end, a compressing-cylinder with
a passage connecting it with the upper end
of the hammer-cylinder, a crank-shaft and

~erank whereby the plunger of the compress-
‘ing-cylinder is actuated, a valve adapted to
intercept the passage between the two cylin-
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ders until the desired amount of compression,

is obtained in the compression-cylinder, and
mechanism connecting with the erank-shaft

to automatically open the valve and allow the |
air to pass into the hammer-cylinder, a pas-

sage opening out of the lower partof the ham-
mer-cylinder, a valve whereby said passage
Inay be intercepted or cut off to any desired
degree, a fulerumed lever, one end of which
connects with the said valve and the other
with an eccentric upon the crank-shaft by
which the valve is actuated to partially inter-

~cept the escape of air from the lower part of
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the hammer-cylinder and to correspondingly
reduce the force of the blow.

o. In a compressed-air hammer, a vertical
cylinder having a piston reciprocating there-
In, means for admitting air under pressure
above said piston, a passage from the lower
part of the cylinder through which the air
escapes as the piston moves downwardly, a
valve movable to intercept said passage to
any desired degree and thus cushion the pis-
ton at the lower end of its stroke, a lever-arm
one end of which is connected with the valve-
stem, the other with an eccentric upon the
shaft through which the air is compressed, a
fulerumed bar to which the intermediate part
of said lever is fulerumed, a second lever to
which the lower end of said fulerumed bar is
connected, said lever being movable up or
down so that the valve may be reciprocated
by the eccentric without intercepting the air-

discharge passage when a full blow is required
or it may be moved downwardly to partially
intercept the passage for a lighter blow.
6. Ina compressed-air hammer, a main ¢yl-
inder with a piston movable therein, a piston-
rod extending through the lower head carry-
ing the hammer with its lower end, a second
cylinder having a passage connecting it with

the first-named cylinder above its piston and

plunger movable in the second cylinder, a
crank-shaft and a pitman connecting it with
the plunger whereby the latter is reciprocated
to compress air on each inward stroke of the
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plunger, a valve actuated in unison with the

movements of the plunger whereby said valve
18 opened when the desired pressure has been
attained within the compression-cylinder and
the air under such pressure is admitted into
the hammer-actuating cylinder, and a second
passage crossing the first passage having a
cock through which this first-named passage
passes when the apparatus is in operation,
and a foot-lever connection wherebysaid cock
may be turned to close the direct connection
between the cylinders and allow the air to
escape from the compression-cylinder with-
out acting in the lower eylinder.
In witness whereof I have hereunto set my
hand. | |
. JACOB SCHMIDT.
Witnesses:.
M. CHRISTENSEN,
PERRY ANDERSON.
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