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To ol relvone 7E ety coneern.:
Be it known that I, RoserT TEMPLE. a citi-
zen of the United bf{tteb, residing at Denver,

1n the county of Denver and State of Colo-
racdlo, have Invented certain new and useful

improvements in Pneumatically - Actuated

Tools, of which the following is a specifica-

t1on.

The invention relates to that class of tools

capable of being actuated by means of fluid
under pressure-—compressed air-—and parvtic-
ularly to the means by which a cireunit of com-
pressed air 1s formed and maintained for the
purpose of pulsating any desired tool, all of
which will move fully hereinafter appear.

The principal object of the invention is to
provide a simple, economical, and eflicient
pneumatically-actuated tool with means for
pulsating the same.

Other objects of the invention will appear
from an examination of the drawings and the
following de%(:tlptlon and claims.

Theinvention consists principally in a pneu-

matically - actuated tool in which there are
combined a reciprocating tool-piston, a pul-
sating-engine connected therewith to furnish
compressed air for reciprocating the same, an
atr-reservolr connected with said pulsating-
engine, and
under pressure in said reservoir.
The invention consists, further and finally.
in the features, combinations, anc
of construction hereinafter described
clammed.

In the accompanying drawings, Fioure 1 is

and

a sectional elevation of one type of a pneu- |

natically -actuated tool as it appears when
constructed in accordance with these improve-

ments; Fie. 2, an enlarged sectional detail of
the parts, taken on line 2 of Fig. 1 looking
1n the direction of the arrow; Fig. 3, a sec-
tional detall taken on line 3 of Fig. 2 look-

ing 1n th
ing the controliinge valve 01 coclk mechanism
In one position, and Fig. 4 a sectional view

taken on linetof Fig. 2 loohmg in the direc- !

tion of the arrow.
In the

saldd piston-rod.
a priming-piston for maintaining

detalls

e direction of the arrow and show-

art to which this invention relates it |

- 1s well known that in the use of a roclk-drill,

for instance, the drill is shoved forward un-
der tremendous pressure and has to go for-

ward a certain predetermined amount before
it can be retracted, so that when operating 1n
certain kinds of rock the engine will some-
times ¢i1ve but a short blow and retfuse to
move backwardly. Thisinvention, theretfore,
1s intended primartly to be an improvement
on such type of engines, in that instead of
using compressed air and exhausting 1t a
closed circuit of air under pressure 1s main-
tained, which pulsates the reciprocating tool
and can be used to move the same backward
and forward at any position of its stroke, all
of which will more fully hereinatter appear.

In constructing a tool in accordance with
these improvements and describing first the
reciprocating tool and parts thereof a tool-
cylinder « is provided having a reciprocating

" tool-piston mounted therein, the piston-rod

b of which extends out through one end there-
of.
desired tool, and such rod may be either in-
tegrally connected with the piston, as shown
in the drawinegs, or separate therefrom, so
that the piston alternately impinges and leaves
To furnish a closed circuit
of air under pressure for this tool-cylinder,
so as to reciprocate the piston, a pulsating-

engine is provided, formed of an engine-cyl- -
inder ¢, in which a reciprocating or pulsating
This eylinder is mount-

piston «/ 18 mounted.
el upon a casing ¢, that forms a resery oir for
holding oil, as at #, in the lower portion and
air-pressure, as at ¢, in the upper portion.
The engine-cylinder, as above suggested, 1s
mounted upon this so that a portion of said

casing would open direetly into the engine-

cylinder if 1t were not for the mounting of
the reciprocating pulsating piston therein.
This reciprocating pulsating piston is made
trunk-shaped, with its open end /& opening

directly into the air-reservoir, where it 1s sub-
| jected to the pressure thereot and therein, all

of which will be more fully hereinafter set
torth.
The pulsating engine-eyhinder 1s conneeted,

To this piston-rod may be secured any
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by means of the tubes z and 7, with each end
of the tool-eylinder, so that as the air under
pressure in sald pulsating piston 1s pressec at

one end it is forced through one pipe into one
end of the tool-cylinder and permitted to en-

ter the other end of.said pulsating engine-
cvlinder from the opposite end of the tool-
cylinder.

It is very desirable that some m2ans for
equalizing the pressure in both ends ot the
tool and pulsating engine cylinders be pro-
vided. In order so to do, the tool-cylinder 1s
provided with two detachable casings or cast-
ings % and /. The casting % is provided with

a hollow plug-cock 2, having a longitudinal

passage 7 and transverse passages p, 4, and
». The end of this casting which 1s oppo-
site the open end of the hollow plug-cock 1s
provided with a bushing s, to which is secured
a pipe 7, so that as air under pressure flows In
the direction of the arrow it will pass first
into the plug-cock and thence out through the
passage » into the upper end of the tool-cyl-
inder when the pulsating piston is moving up-
wardly. When the piston of the pulsating-
engine is moving downwardly, the air under
pressure will force the flow In a reverse cli-
rection. The casting / is provided with one
longitudinal passage 7 and a radial passage u,
leading therefrom into the lower end of the
tool-piston, and radial passages v and w, eX-
tending clear through the casing. One end
of the casing is provided with a bushing 2, to

which the pipe or flexible tube ¢ is secured in

any desired manner.

An intermediate casting v is provided, hav-
ing two passages 5 and 6 therein and so con-
nected with both of the castings £ and ¢ as to
register with the passages » and w 1n one cast-
ing and 7 and 8 in the other. These latter
passages 7 and 8 are adapted to register with
the transverse passages ¢ and », respectively,
in the plug-cock when such cock is brought
to the desired position, as will more fully
hereinafter appear. Each of the passages 5
and 6 is provided with check-valves 9 and 10,
respectively, oppositely arranged, so that air

under pressure can flow in but one direction

through each of such passages and 1n an op-
posite manner to the direction in which 1t can
flow in the other passage.

When the plug-cock is arranged in the man-
ner shown in Figs. 1 and 2, the air under
pressure can flow directly in and out of both

ends of the tool-cylinder and will not flow

through either passage; but when such plug-

cock is turned, as it can be, so that its passage

o registers with the passage 7,and if the pres-
sure in the upper side of the tool-piston ex-
ceeds that below, air may flow out through
the passages p, ¢, and 7, depress the check-
valve 9, and thence flow through the passages
5. v, £, and « into the lower end of the tool-
cylinder. When the plug-cock is moved 1in
an opposite direction, so as to bring the pas-
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sages » and 8 into register, and the pressure

helow the tool-piston is greater than that

above. the air will flow in an opposite direc-
tion through such passage—that is, will flow
out from the lower part of the piston-cylin-
der throueh passages w, %, 0, 6, 8, », n, and
» into the upper part of the tool-piston.

When desired, the plug-valve may be turned

so as to entirely cut off connection with the
upper and lower ends of the tool-cylinders, as
shown in Figs. 2, 3, and 4.

To reciprocate the piston in the pulsating-
engine a main driving crank-shatt 11 1s pro-
vided and is connected to sald piston by means
of the connecting-rod 12, as shown particu-
larly in Fig. 1. This crank-shaft is provided

‘with a counterbalance 13, that alternately dips

into and out of the oil, so as to spray the same
and partially saturate the compressed air
above such oil, so that as such compressed air

is fed into any of the movable parts of the

tool it will carry some of the finely-divided
oil with it to lubricate the same, all of which
will be understood and appreciated by those
skilled in the art. The trunk-piston, opening
downwardly toward the air-reservoir, is also
lubricated by the oil in suspension in such
compressed air. 1t will therefore be seen that
the mechanism not only provides for the pul-
sating of a closed circuit of air, but also for
the automatie lubrication of the parts.

To provide the tool with a priming-engine,
so as to furnish air under pressure to the res-
ervolr and maintain it at desired pressures, a

priming engine -cylinder 14 is provided,-

formed integral and in line with the pulsat-
ing-engine, as shown particularly in Fig. 2.
This eylinder is provided with a priming-pis-
ton 15, that forms an integral part of the pul-
sating trunk-piston. The priming engine-cyl-
inder is provided with a passage connecting
it with the outside air, in which is arranged
a spring-pressed check-valve 16. The trunk-
piston is provided with a passage 17, connect-
ing the priming engine-cylinder with a pas-
sage formed through said trunk-piston lead-
ing to the compound air and oil reservoir. A
spring-pressed check-valve 18 is arranged in
this last-named passage, so that as air under
pressure is formed in the priming-cylind
and reaches a point in excess of the pressure
in the reservoir it will open this last-named
check -valve and flow through the passages
named into said reservoirabove the oil therein.

A passage 19 is provided in the reservoir-
casing and leading therethrough connects
with the pulsating engine-cylinders below the
piston thereof. 'This passage 1s provided

with a spring check-valve 20, so constructed
and arranged that when the pressure in the
pulsating engine-cylinder falls below that in
the reservoir the check-valve is opened and
permits a portion of the pressure to flow from
said reservoir into the pulsating-engine or
into the closed circuit to equalize the same.
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From the foregoing description of construc-
tlon and arrangement of parts and from an
examination of the drawings it will be seen
that the circuit 1s a closed one and that if
any leakage occurs at either or both of said
pistons——the tool or pulsating piston—it will
stmply lead past the same, but will stayv at all
times in the circuit, all of which will be thor-
oughly understood and appreciated by those
skilled 1n the art.

I claim—

1. In a tool of the class deseribed, the com-
bination of a reciprocating tool-piston, a pul-
sating-engine connected therewith to furnish
motive Huid for reciprocating the same, a res-
ervoir connected with said engine, and a prim-
Ing-piston for maintaining fluid under pres-
sure 1mn satd reservolr, substantially as de-
scribed.

2. In a tool of the class described, the com-
bimation of a tool-cylinder, a reciprocating
piston mounted therein, a pulsating-engine
provided with a pulsating piston connected
with the ceylinder of the reciprocating tool, a
reservolr for said pulsating-engine contain-
Inge a quantity of o1l and air under pressure
to lubricate the parts by the movement of
alr under pressure through the same, and
means for maintaining air under pressure In
sald reservolr, substantially as described.

3. In a tool of the elass described, the com-

bination of a tool-cylinder, a reciprocating

tool-piston mounted therein, a pulsating en-
ome-cylinder, a hollow trunk pulsating piston
therein, a reservolr containing oil and alr un-
der pressure connected with the cylinder of
sald pulsating-engine, a priming-engine con-
nected with said pulsating-engine and pro-
vided with a reciprocating piston connected
with the pulsating piston, and means whereby
alt as 1t 1s formed under pressure 1s passed
into the air-reservoir, substantially as de-
scribed.,

1. In a tool of the class deseribed, the com-

bination of a tool-cylinder, a reciprocating

tool-piston 1n said cyhinder, a pulsating en-
gine-eylinder, a reciprocating pulsatine hol-
low trunk-piston mounted therein, a reservoir
upon which the engine-cylinder is mounted
acdapted to contaln oil and air under pressure,
a valved connection between the reservoir and
engine-cylinder, a priming-engine connected
to the pulsating-engine, a piston reciprocat-
ingly mounted therein and connected with the
pulsating piston, a passage between the prim-
ing-engme and the outer air provided with a
checlk-valve connection, a passage through the
trunk - piston connecting the priming - piston
with the air-reservoir, and a check-valve In
sald passage, substantially as described.

5. In atool of the class deseribed, the com-
bination of a tool-cylinder, a tool-piston recip-

rocatingly mounted therein, an air and oil res- .

ervolr, a pulsating-engine mounted upon said
alr-reservolr, a valved connection between the

&

air-reservoir and the pulsating engine-cylin-
cder, a trunk pulsating piston in said pulsating-
encgine with 1ts open end 1n communication
with the air-reservolr, pipe connections be-
tween the pulsating engine-cylinder and both
siddes of the tool-piston, a main shaft rotat-
ingly mounted in the air and o1l reservolr, and
connections between said main shaft and the
pulsating piston, substantially as described.

6. In a tool of the class described. the com-
bination of a tool-cyvihinder, a tool-piston recip-
rocatingly mounted therein, an air and oil res-
ervoir, a pulsating-engine mounted upon said
atr-reservolr, a valved connection between the
air-reservoir and the pulsating engine-cylin-
der, a trunk pulsating piston 1n said pulsating-
engine with its open end in communication
with the air-reservolr, pipe connections be-
tween the pulsating engine-cylinder and both
sides of the tool-piston, a main shaft rotat-
ingly mounted in the air and o1l reservoir, con-
nections between said main shaft and the pul-
sating piston, a priming-cylinder attached to
the pulsating engine-cylinder, a reciprocating
piston therein connected with the pulsating
piston, and valved inlet and outlet passages
connecting said priming engine-cylinder with
the atmosphere and air - reservolr, substan-
tially as described.

T. In a tool of the class described, the com-
bination of a tool-cylinder, a tool-piston re-
ciprocatingly mounted therein, a pulsating-
engine connected with both ends of the tool-
cylinder, passages connecting each end of the
tool-cylinder with the other,check-valve mech-
anisms, one in each of said passages and oppo-
sitely arranged, and valve mechanism at one

end of the tool-cylinder for connecting either

of said passages with that end ot the cylinder
and the opposite end to guide the motive fluid
1in either direction and cut off the connections
therebetween, substantially as described.

8. In a tool of the class described, the com-
bination of a tool-cylinder, a tool-piston re-
ciprocatingly mounted thervein, a pulsating-
engine connected with both ends of the tool-
cylinder, passages connecting each end of the
tool-cylinder with the other, check-valvemech-
anisms, one in each of said passages and oppo-
sitely arranged, and a hollow plug-cock at
one end of the tool-cylinder provided with
longitudinal and transverse openings for con-
trolling the direction of air or flow of motive
fluid from one end of the cylinder to the other
and for cutting off or opening the same, sub-
stantially as described.

9. In a tool of the class deseribed, the com-
bination of a tool-cylinder, a tool-piston re-
ciprocatingly mounted therein, a pulsating-
engine connected with both ends of the tool-
cylinder, passages connecting each end of the

~tool-cylinder with the other,check-valve mech-
anisms, one 1n each of said passages and oppo-

sitely arranged, a hollow plug-cock at one end

- of the tool-cylinder provided with longitudi-
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nal and transverse openings for controiling ;

the direction of air or flow of motive fluid
from one end of the cylinder to the other and

for cutting off or opening the same, and a

casting for said plug-cock provided with
transverse passages extending entirely-there-
throngh and detachably secured to said tool-
cylinder at one end so as to permit the re-
versible arrangement of said casting thereon,
substantially as described. .

10. In atool of theclass described, the com-
bination of a tool-cylinder, a reciprocating

‘tool-piston mounted therein, a valved casing

detachably and reversibly secured to one end
of said tool-cylinder, a plug-cock therein pro-
vided witha longitudinal passage forming the
main passage thereof and three radial pas-
sages for shutting off the motive fluid and con-
trolling the direction or flow of the same to and
from that end of the tool-cylinder, a second
casting detachably and reversibly secured to

787,959

the other end of the tool-cylinderand provided
withalongitudinal and three radial passages—
one connecting with that end of the tool-cylin-
der and the other leading to and adapted to be
connected with the other end of the tool-cyl-
inder, an intermediate casting provided with
two passages leading therethrough and adapt-
ed to be brought into connection with the
detachable castings at each end of the tool-
cylinder and register with two of the radial
passages therein, oppositely-arranged check-
valve mechanism for each of such passages of
the intermediate casting, and a pulsating-en-
oine connected with the passages in the cast-
ings at each end of the tool-cylinder, sub-
stantially as described.

ROBERT TEMPLLE.

Witnesses:
S. . GILL,
Jos. S. DaAvis.
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