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Lo all whone it ey coneern:

Be it known that I, ROBErRT TEMPLE, a citi-
zen of the United States, residing in the city
and county ot Denver, State of Colorado, have
invented certainnew and usetul Improvements
in Pneumatically-Actuated Tools, of which the
following is a specification.

This invention relates to that class of tools
which are capable of being actuated by means
of fluid under pressure—compressed air—-and
particularly to the construction and arrange-
ment of the parts by which the air is com-
pressed and distributed throughout the sys-
tem, all of which will more fully hereinafter
appear.

The principal objeet of the invention is to
provide a simple, economical, and efficient
pneumatically-actuated tool.

‘T'he Invention consists principally ina pneu-
matically - actuated tool in which there are
combined a tool-eylinder, a reciprocating tool-
piston mounted therein, two pulsating engine-
cylinders closed at one end and open at the
other end, a single-acting pulsating piston in

cach of the said pulsating engine-cylinders, a

pipe or passage leading from one of said pul-
sating-cylinders to one end of the tool-cylin-
der, a pipe or passage leading from the other
pulsating engine-cylinder to the other end of
the tool-cylinder, a casing forming a chamber

connecting the open ends of each of the pul-
sating engine-cylinders together, and means

for operating the pulsating pistons.

The invention consists, turther and finally,
in the features, combinations, and details
of construction hereinafter described and
claimed. ~

In the accompanying drawing the ficure
shows a sectional elevation of one type of a

pneumatically-actuated toolas itappears when |
1ng the air 1s performed.

constructed 1n accordance with these improve-
ments.

In the art to which thisinvention relates it
18 well known that in the use of a rock-drill,
for instance, the drill is shoved forward under

kinds of rock the engine will sometimes give
out a short blow and refuse to move backward.
This invention therefore is intended, prima-
rily, to be an improvement on that type of en-
ginein that instead of using the compressed air
and exhausting it by the usual methodair under
pressure 1s maintained in the system and pul-
sated, so as to reciprocate the tool-piston, with
its tool, in any desired manner, such piston,
with its tool, being adapted to be moved back-
wardand forwardatany position of its strole.

In constructing a tool in accordance with
these improvements 1 provide a tool-cylinder
«, having a cylindrical chamber therein di-
vided into two parts 4 and ¢ by means of a
tool-piston /.  The tool-piston hasa project-
ing piston-rod ¢, extending, preferably, out
through one cylinder-head and to which any
tool may be attached to suit different cireum-
stances and conditions.
tool-piston, two parallel-arranged pulsating
engine-cylinders arearranged in one casting—

that 1s, one casting is preferably provided
with two parallel-arranged pulsating-engine-
The outer ends

cylinder chambers # and .
of these chambers are closed by means of a
cap /2, while the inner ends are open. Tach

ot these cylinders is provided with a pulsat-

ing piston + and ;.  The piston ;, however, is
shouldered, as at £, which divides its cham-

To reciprocate this
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ber into two parts or chambers, one forming

a pulsating-chamber 7 and the other an annu-
lar compressing-chamber / on opposite sides
of the shoulder. It will be noticed that the
annular compressing-chamber / is on the with-
drawing side of the piston-shoulder—that 18,
the side opposite the pulsating side—so that
during the retractable movement of the pis-
ton—the time when it is performing its least
work—the additional function of compress-
The pulsating
engine - chamber 7 1s connected with the
chamber ¢ at one end of the tool-cylinder by

- means of a pipe or passage ., and the other

pulsating engine - chamber, ¢, is connected

tremendous pressure and has to go forward a | with the chamber 5 at the other end of the tool-

predetermined distance before it can be re-

tracted, so that when operating on certain

- cylinder by means of a pipe or passage x.

To reciprocate the pulsating piston mech-
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anism. a double crank-shaft p is provided and
connected with the piston by means of con-
necting - rods ¢. This crank - shaft may be
driven in any suitable way, either directly
connected with an armature-shaft of an elec-
tric motor or the crank-shaft of a turbine-
encine or in any desired way withany desired
prime mover.

In the drawing it will be seen that the com-

hined cubical volume of both of the pulsat-

ing engine-cylinders when the pistons are 1n
position is less than that of the cubical vol-
ume of the tool-eylinder. This arrangement
and proportioning of the parts is such that 1t
aids in securing as elastic and springy a blow
as it is possible to secure. |

To furnish the system with its supply of
compressed air, an air-reservoir » 18 provided,
formed by means of a casing s, which 1s at-
tached to the pulsating engine-frame and may
be used, when desired, as a base therefor.
This air-reservoir connects the open ends of
hoth of the pulsating engine -cylinders to-
oether, so that any leakage that occurs from
one side of the pulsating pistons to the other
will either enter the system from the reser-
voir or the reservoir from the system and not
he lost. This compressed-air reservoir is also
connected with the system by means of a pipe

or passage #, which.is connected with both

ends of the tool-cylinder by means of branched
passages % and ». The connections are Inter-
rupted by means of a valve-casing , which
is provided with passages connecting the pipes
or passages £, 1, and @, and with a fourth pas-
sage #, which connects the valve -chamber

with the atmosphere. In this valve-casing s

arranged a three-way-valve cock v, which 1s

adapted to connect the passage ¢ with elther
passage « or v of the branched passages or
connect either of the branched passages 1 and
» with the atmospheric passage .

When it is desirable to use some other
source of compressed-air supply in the reser-
voir, a pipe or passage z 18 provided and con-
nected with the branched passages at the point
where the pipe or passage ¢ connects there-
with, and such connecting-pointsh ould in such

instances be provided with a second three-way

valve 10, so as to close the system to the pipe
2, as shown in the drawing, whenever neces-
sary. At other times the second three-way
valve may be turned to cut off the pipe or pas-
sage 7 from the system and connect the plpeor
passage z therewith, all of which will be un-
derstood and appreciated by those skilled in
the art. Again, when desirable, automatic
mechanism may be used for charging the sys-
tem from the reservoir, and in such Instances
one or both of the pulsating engine-pistons

may be provided with spring-pressed check-.

valve mechanism 12, the tension of the spring

18 being regulated by means of nut mechan-

ism 14. From an inspection of the drawing

65 it will be seen that the arrangement ot the |
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check-valve is such that it opens toward the
pulsating side and closes toward the reservoir

side, so that when the pressure on the pulsat-
ing side exceeds that on the reservoir side the |

valve is kept closed; but when the pressure
system falls below that contained in the res-
ervoir such check-valve mechanism will open
antil the pressures are equal on both sides of

the piston.

To furnish the reservoir with its supply of

air under pressure, a valved pipe or passage

15 is provided, which connects the annular
compressing - chamber / with the reservoir-
chamber ». This valved passage 1s provided

with a spring - pressed check-valve 16, ‘as

shown, that permits air under pressure to
pass through such passage in one direction
only. This passage 1s also provided with a
spring-pressed inlet-valve 17, that permits atr
to enter the annular compressing -chamber
during one stroke of the piston £, all of which
will be understood and appreciated by those
skilled in the art.

I claim—

1. Ina tool of the class deseribed, the com-
hination of a tool-cylinder, a reciprocating
tool-piston mounted therein, two pulsating
engine-cylinders closed at one end and open
at the other. a single-acting pulsating piston
‘1 each of the said pulsating engine-cylinders,
a pipe or passage leading from one of sald pul-
sating-cylinders to one end of the tool-cylin-
der, a pipe or passage leading from the other
pulsating - cylinder to the other end of the
tool-cylinder, a casing forming a chamber con-
necting the open ends of each of the pulsat-
ing engine-cylinders together, and means for
operating the pulsating pistons, substantially
as described.

o Tn a tool of the class described, the com-
hination of a tool-cylinder, a reciprocating
tool-piston mounted therein, two pulsating en-
gine-cylinders closed at one end and open at
the other, a single - acting pulsating piston
mounted in each of the pulsating engine-cyl-
inders, a pipe or passage leading from one
pulsating engine-cylinder to one end of the
tool-cylinder, a pipe or passage leading from
the other pulsating engine-cylinder to the
other end of the tool-cylinder, branched pas-
sages connecting both ends of the tool-cylin-
der with a source of fluid-pressure supply to
furnish the system with the proper fluid under
pressure, and a valve 1n said branch passage
to connect and disconnect the branched pas-
sages with the source of fluid under pressure,
substantially as described. |

9 In a tool of the class described, the com-
hination of a tool-cylinder, a reciprocating
tool-piston mounted therein, two pulsating en-
oine-cylinders closed at one end and open at
the other, a pipe or passage connecting one
of said pulsating-cylinders with one end of the
tool-cylinder, a second pipe or passage COn-

70

75

30

90

95

100

105

110

115

120

125

necting the other pulsating engine-cylinder 330




(5

10

20

30

3
o

10

45

|
€ri

O

pd
J

J

787,962

with the other end of the tool- cylinder, a cas-
g forminy a reservoir-chamber which con-
nects both the open ends of the pulsating en-

gine-cylinders together, a pulsating piston in

each of said pulsating-cylinders, cranlc-shatt

mechanism for reciprocating the pulsating

piston mechanism, means for furnishing said

reservolr with a 5upplv of fluid under pres-
sure, and a pipe or passage connectine both
cnds of the tool-cylinder with said reservoir
to supply the system with the desired flnid
under pressure, substantially as described.

4. In a tool of the class deseribed, the com-
bination of a tool-cylinder, a rec
ool-piston mounted ther eln, pulsating-engine-
cylinder mechanism connected with both e ends
of the tool-cylinder, pulsating piston mechan-
st dividing one of said pulsating-cylinders
Into two clmmbelqmon a pulsating and the
other a compressing side, and a reservoir con-
nected with the system and with the compress-
ing-chamber to receive its initial supply ot
fluid under pressure, substantially as de-
SeribLLl

In a tool of the class described, the com-
bma,tlon of a tool- cylinder, a 1eup10mtmﬂ
tool-piston mounted therein. pul%atmu—enmne-
eylinder mechanism connected w ith both ends
of the tool-cylinder, a casing providing an
alr-reservolir, a shouldered pulsatmu piston
in one of the pulsating engine- r:*ylmdms; cli-
viding such eylinder into two chs )
pulmtmu and a compressing Ch.:lﬂ]bél, a pipe
or passage connecting the reservoir with both
sides of the tool-piston to furnish the system
with a supply of compressed alr, a valved
passage connecting the COIIlpIe‘SSInﬂ side of
the pulsating engine-cylinder with the reser-
volr, and means for operating the pulsating
plst(m mechanism, substantially as deser ibed.

In a tool of the class deser 1bed, the com-
')111.;1111011 of a tool-cylinder, a reciprocating
tool-piston mounte lthuem,puls ating-engine-
cylinder niechanism connected with both encls
of the tool-piston, a compressed-air reservoir
connected with the system to furnish it with
a supply of compressed air, a shouldered pul-
sating piston reciprocatingly mounted in the
pulsating-engine-cylinder mechanism and di-
viding one of the cylinders into two cham-
bers-—a pulsating and an annular CoOMpressing
chamber, means for reciprocating the pulsat—

ing piston mechanism, and a valved passage.

connecting the compressing-chamber of the
pulsating engine mechanism with the air-res-
ervolr, substantially as deseribed.

i. In atool of the class described, the com-
blncltl{)ﬂ of a tool-eylinder, a rempmcatmﬂ
tool-piston mounted therein, pulsating-engine-
cylinder mechanism connected with both endls
of the tool-cylinder, a compressed-

its supply of compressed air, a shouldered
pulsating piston 1@011}105.:113111013 mounted in

one of the pulsating engine-cylinders and di- | chambu

'p1 ocating

-1 reser-
volr connected with the system to furnish it

viding 1t into two chambers-—a pulsating-
cl amhel on one side of the shouldered piston
and an annular air -compressing chamber on
the opposite side thercof, a valved passaoe
connecting the annular compressine-chamber
with the air-reservoir, and means for recipro-
cating the pulsating piston mechanism, sub-
st{mtmllv as described.

3. Inatool of the class deseribed, the coms-
bination of a tool-cylinder, a tool-piston re-
clpmcatmulv mounted therein two pulsating
engine-cylinders arranged parallel to each
other closed at one end :;md open at the other—
one connected with one end of the tool-cylin-
der and the other with the other end thercof,
a casing providing a compmsged -alr reservolr
connecting the open end of the pulsating en-
gine-cy lind clers together, a pulsatine piston in
each of said pul%at'nﬂ c,nume-m,hndu% one
of said pistons having a sahouldel whmh d1-
vides 1ts eylinder into twe a pul-
sating and an annular compressing: clmmber
a valved passage connecting the annular com-
pressing-chamber with the air- reservoir, and
a passage or pipe connecting the air-reservoir
with the system to furnish it a supply of air
uncler pressure, substantially as described.

9. Ina tool of the class described, the com-
bination of a tool-cylinder, a reciprocating
tool-piston mounted therein, two parallel-ar-

ranged pulsating engine- cvlmdelsot less eom-
bined volume than the tool- -cylinder and closed
at their outer and open at their inner ends,

one of said cylinders being connected W1th

one end of the tool- cylmdm and the other with
the other end, a casing providing a com-
pressed-alr reservoir conneetmo the open ends
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ot the pulsating engine- wlmdus together, a

pulsating piston in “each of said pulsating en-
gine-cylinders, means for furnishing the air-
reservolr a Supplv of compressed alr, and a
passage connecting the air-reservoir with a
system of wmpwmed alr, substantially as de-
sceribed.

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

bination of a tool-cylinder plOVlded with a
reciprocating tool - piston, two parallel-ar-

ranged pulsating engine-cylinders of less com-
blntd volume than tht, tool-cylinder and closed

at their outer and open at their inner ends, a

pipe or passage connecting one of said pul-
sating engine- -cylinders mth one end of the
tool- c*,llmleh a pipe or passage connecting
the other end of said pulsatmu engline-cylin-
der with the other end of the t0ol- cylinder,
branched pipes or passages connected with
both ends of the tool- -cylinder, a casing pro-
viding a reservoir connecting the open ends
of the pulsating engine- cglmdug together,
pulsating piston mechanism in each of the
pulsating engine-cylinders, a shoulder on one
of said pulsating pistons which divides its
cylindrical chamber into a pulsat-
ing-chamber and an .:mnulfu compmqsmo-
a valved passage connecting the
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annular compressing-chamber with the air- | and disconnect the passages therein named,
reservoir, an air-inlet valve for said annular and means for reciprocating the pulsating pis- 10
compressing-chamber, a pipe or passage con- ton mechanism, substantially as described.

necting the air-reservoir with the branched | | |

5 passages of the tool-cylinder, a valve-casing ROBERT TEMPLE.
connected with the branched passages of the Witnesses:
tool-cylinder, air-reservolr pipe and atmos- F. O. VAILLE,

phere, a valve in said valve-casing to connect Gro. L. HooreR.
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