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lo all whone if Dy conceri:

Be 1t known that I, Rosgrr lF‘\[I"’LIu, a Cltl-
zen of the United btam&, residling 1n the city
and county of Denver and State of Colorado.
have invented certain new and useful Iupr
ments 1in Pneumatically - Actuated Tools, of
which the following Is a specification.

This invention relates
capable of being operated by the vibrations
of a column of air under pressure, and par-
trcularly to the construction and arrangement
of parts by which the air is admitted, com-
pressed, and vibrated in the system to operate
the desired translating devices, all of which
will more fully hereinafter appear.
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to that class of tools .
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pear when constructed in accordance with
these improvements.

In the art to which this invention relates it
known that in the use of the ordinary
rock-drill, for instance, the drill is shoved for-
ward under tremendous pressure and has to
travel a predetermined distance before it can
be retracted, so that when operating on certain
kinds of rock it will stop at a short distance
of 1ts travel and refuse to be moved back-
ward. This invention, theretore, is intended
to be primarily an improvement on sald type
of tools in that instead of using compressed

Calr and exhausting by the usual method air
~under desired pressure 1s maintained in the

The principal object of the invention is to

provide a simple, economical, and eflicient
mechanism for admlttmg, conmipressing, and

vibrating or reciprocating a column or circuit .

of air through a desirved system to any trans-
[ating device, such asa pneumatic rock or ore
clrill.

Other objects of the invention will appear
from an examination of the drawing and the
following description and claims.

Theinvention consists principally ina pneu-
matically-actuated tool in which therearce com-
bined a tool-cylinder, a reciprocating tool-pis-
ton mounted therein, pulsating-engine
der mechanism, reciprocating [)UI%IUI]U pIs-
ton mechanism in such engine-cylinder mech-
anism, pipe or passave mechanism connecting
the leml)u s of the pu]mtmu -engine and tool

cylinders together, and an automatically-ac-
tuated valve In the pulsating-engine-cylinder

mechanism arranced to be closed when thé
pressure therein is above atmospheric pres-
sure and opened to admit air into the system
when the pressure therein falls below atmos-
pheric pressure.

The invention consists, further and finally,
In the features, combinations, and details
of construction hereinafter deseribed and
claimed.

In the accompanying drawing the Hgure
shows vertical sectional 91evations of tool and
pulsating engine cylinders with attached parts
tonnmo the system as bll(,h mechanisms ap-
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- pressure 1n such system at both sides of ¢

tion of the

system and pulsated-—that is, moved back-

ward and forward-—so as to operate the tool-
piston and tool in any desired manner. It is
further well known in this type of mechan-
1sms that alr-compressors have to be used to
" prime” the system with the desired amount
of air under pressure to begin operations.
One of my improvements is intended to do
away with separate priming-compressors and
to provide means whereby air 1s admitted to
the system whenever any part thereof falls
below atmospheric pressure.  Again, it is well
known in this type of mechanisms that some
lcine ofn’mmall\ -operatable controlling-valve
has heretofore been necessary to equalize the
1€

tool-piston —that 1s, when the pressure falls

below a certain predetermined pressure in one
side of the system some means has to be pro-

vided (heretoforeamanually-operatable valve)
to transfer a portion of the fluid-pressure or
motive fluid from the high to the low side of
the system. My improvements are further
designed to obviate this manually-operated

alve mechanism and to provide in licu there-
of an automatic valve mechanism that will op-

erate at the desired times to tmnstel 4 Por-
> ftuid under pressure from the high
to the low side, all ot which will more fully
hereinafter appear.

In constructing a tool in accordance with
these improvements a tool-cvlinder «+ is pro-
vided having a cylindrical chamber in its in-
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ner portion, which is divided into two-—a for-
ward chamber 5 and a rear chamber ¢—by
means of a reciprocating tool-piston .
tool-piston has a projecting piston-rod e, ex-
tending, preferably, out through one cylinder-
head and to which any desired tool may be
attached to suit different classes of work that

it is desired to perform.

To reciprocate the tool-piston, a pulsating

engine - cylinder 7 is provided having two
chambers ¢ and % partially formed and sepa-
rated from each other by means of a pulsat-
ing piston 2. Both of these chambers are
connected with the chamber of the tool-cylin-
der by means of tubular mechanisms or pipes
sand & It will be noted in comparing the
size of the chambers hand ¢of the tool-cylin-
der with the size of the chambers g and /% ot
the pulsating engine-cylinder that the com-
hined volume of the latter chambers 1s con-
siderably less than that of the first-named
chambers. Thisarrangement is provided for
the purpose of giving greater .elasticity of
stroke to the tool-piston and is one of the tac-
tors that has made this type of tool a success.

Inorder to reciprocate the pulsating piston,

a crank -shaft / is preferably provided hav- |

ing a crank 27 with the usual wrist-pin 7, the
wrist-pin being connected with a cross-head
o by means of aconnecting-rod p. This cross-
head is in turn connected with the pulsating
piston by means of the piston-rod ¢. The
crank-shaft can be operated in any desired
way-—either by being directly connected with
the shaft of an electric motor, turbine-engine,
or by means of a belt with any desired engine
Oor prime mover.

It is very desirable to provide some means
for admitting air into the system at the de-
sired time or times and dispensing with the
usual separate-priming compressing-engine.
In order so to do, the pulsating engine-cylin-
der is provided with a supplemental casing »,
having a supplemental chamber s therein,
with which chamber the pipe £, that forms
the connecting-passage between the chamber
at one end of the pulsating engine and tool
cylinders, is connected. This supplemental
chamber is connected with the chamber 4 of
the pulsating engine-cylinder by means of a
main port or passage Z, arranged a short dis-
tance from the head of the cylinder at that
end and which is also adapted to be entirely
closed during the reciprocations of the -pul-
sating piston. This supplemental chamber
is further provided with an auxiliary port ,
that connects it with the same chamber /4 of
the pulsating engine-cylinder at a point ad-
jacent to the head, so as to never be entirely
closed. Theauxiliary port or passage 18 pro-
vided with a check-valve 2, that permits ot
any air being compressed in chamber / to en-
ter pipe Z when the piston is moving toward
that end of the pulsating engine-cylinder atter
the main port is closed; but when the piston

The
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is moving oppositely or away therefrom and
the alr in chamber /4 is expanding no air can
return from the supplemental chamber into
the chamber 4 until the main port £ is agaln
uncovered. The reason for this arrangement

will appear presently.
To admitair into the system through cham-

ber 4 during the reciprocations ot the pulsat-
ing piston, an emergency inlet-passage w 1S
provided, in which is arranged -an automatic
check-valve 2, so that when the pulsating pis-

| ton 4 is moving toward that end of the cylin-

der and the air is compressed in chamber /A
above the atmospheric point said automatic
valve remains closed or is kept seated; but
when said piston is moving in the other di-
rection and while the main port ¢ is closed
there will be times when the pressure in cham-
ber A will fall down to or substantially below

atmospheric pressure, and at such time or

times the automatic valve 2 will open and ad-
mit an increment of air to the system, and
keep doing so at each complete reciprocation
of the pulsating piston until the necessary
amount of air under pressure has been built
ap in the system to perform the desired work.

As has already been suggested, it is highly

degirable to provide some automatic means

for transferring a portion of the air from one
side of the system to the other. ~ For instance,
it will be seen that the air is primarily ad-
mitted to the side of the system formed by
the chambers . 4, and s and the pipe or pas-
sage %, and unless some means be provided
the system would get out of balance and the
tool-piston be kept at the rear portion ot the

tool-cylinder and not perform the functions

for which it is designed. In order to over-
come this objection, the tool-cylinder is pret-
erably provided with a supplemental chamber
y, connected with the rear chamber of the
tool-cylinder by means of a port or passage z.
A by-pass or passage 1 is further provided
in the tool-cylinder and is arranged to connect
the supplemental chamber thereof at 2 with
the forward chamber b at a point substantially
midway between both ends of said cylinder.
The arrangement or exact position ot this
point 2 can be varied to suitdifferent circum-
stances and conditions. This by-pass 18 pro-
vided with a check-valve 3, which is normally
closed, so as to prevent sir from flowing from
chamber 5 to ¢; but when the tool-piston 1s
moving backward and there is an excess of
air under pressure in the forward chamber 4
of the system such surplus will flow through
the passage 1, raise the check-valve, thence
pass into the supplemental chamber, from
which it will flow into the other side of the
system at chamber ¢. This operation will take
place intermittently according to circum-
stances and conditions and will automatically
in connection with the automatic check-valve
z permit enough air to enter the system and

| be compressed and then transferred from the
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high to the

stances and conditions. It is also necessary

to have some means for exhausting air from |

¢ of the tool-eylinder w henm"el cle-
to move the tool-piston and
For this purpose the supple-

chamber
stirable 1n order
tool backward.
mental chamber
oency outlet port or passage 4, leadi
open atr, substantially in line with t
1. Thisemergency outl
vided with a check-valve 3 and projecting por-

1ng to the
he bhy-pass

tion 6, and a helically-coiled spring 7 is inter-
the check-valves, as

both of
lkeep them under a light ten-

posed between
shown, so as to
ston. By pressing projection
Sl-ightlv without letting its lower pazt strike
valve 3 both valves will be opened by tﬁe
compressed alr in chambers 4 and ¢, and the
alr will escape from chamber 4 through pas-
sage 1 and from chamber ¢ to the outside
alr, thm reducing pressure of entire system:
but by pressing valve 5 far enough to strike
valve 3 the latter will be held beated, prevent-
ing the escape of air from chamber / througeh
passage 1, while the air from chamber ¢ es-
capes as previously explained.
T elaim— |
1. In mechanisms of the class desecribed, the
combination of a tool-cylinder, a reciprocat-
Ing tool-pisten therein, pulsating-engine-cyl-
inder mechanism the chambers of w hl(,h are
of less combined volume than the chambers
of the tool-cylinder, pulsating piston mech-

antsnl in the pulsating-engine-cylinder mech-
anism, and tubular mechanism connecting the |
and pulsating engine

chambers of the tool
cylinders together, substantially as described.
2. In mechanisms ot the class described, the
combinatton of a tool-eylinder, a reciprocat-
ing tool-piston mounted therein and dividing
1t 1nto two chambers, pulsating-engine- cvlm-
der mechanism provided with a plLlI.:llltV of
chambers which are of less combined volume
than the chambers of the tool-cylinder, pul-
sating piston mechanism in the pulsating-en-
vine-cylinder mechanism, and tubular mech-
anism connecting the chambers of the tool and
pulsating engine cylinders together, substan-

tia‘ily as dlescribed.
In mechanismis of the

rocating t
viding the same into two chambers, a pulsat-
Ing engine-cylinder, a reciprocating piston
therein, tubular mechanism connecting the
chambers of the pulsating engine and tool
m*limlm'c; t(‘;u-ﬂthu., 3l dou:rl{, pmted p{'l%%.:lﬂt‘

ome - e"lmdel w1th one end of the tubu ar

mechanism that leads to the tool- cylinder |
mechanisny, one ot said ports being located

adjacent to the head of the pulsatmu engine-
cylinder and the other a short distance thr&w-
from a.nd arranged to be covered entirely dur-
Ing*the reciprocations of the pulsating piston,

low side to suit different circum- |

/7 18 provided with an emer-

et-passage 1s also pro- |

6 and valve 5 |

class deseribed, the |
cmnblmtmn of a tool-cylinder having a recip- |
tool-piston mounted therein and di-

“adjacent to the

Rz

a check-valve in the port adjacent to the cyl-
inder-head, an emergency inlet-port connect-
ing the last- deswmtu] chamber of the pulsat-
Ing engine-cy linder with the open alr and pro-

v 1{19(1 with an automatic check-valve arranged
to be opened when the air under pressure

therein falls below the atmospheric point, sub-
stantially as deseribed.

4. In mechanisms of the class deseribed, the
combination of a tool-cy inder having a recip-
rocating piston therein dividing said eylinder
into two chambers, a by-pass or passage lead-
Ing tfrom the cham! ber at one end of the tool-
cvlmdel to a point substantially midway be-
tween both ends of the cylinder, a cheek-valve
in satd passage arranged to be opened and
closed during the wupmc ations of the tool-
piston to admit air under * pressure from the
chamber at one end of Sﬂ,id cylinder to the
chamber at the other end, pulsating-engine-
cylinder mechanism, 10(:11)100.;1’51110 piston
meehamam in said engine-cylinder mechan-
1sm, tubular mechanism connectinge the cham-
bm% of the pulsating engine and tool cylin-
ders together, and an emergency inlet port or
passage 1n the chamber at one end of the pul-

sating engine-cylinder provided with an auto-

matic cheelk-valve for opening and closing the
same when the pressure in said chamber tal E
below or rises above the atmospheric point,
substantially as deseribed.

5. In mechanisms of the class described, the
combination of a tool-cylinder having a recip-
rocating tool-piston mounted therein and di-
viding the same into two chambers—a front
and a rear chamber—a by-pass connecting the
rear chamber at its rear end with said front
chamber at a point substantially midway of
the ends ot sald tool-cylinder, a checlk-valve
1n sald by-pass arranged to open and close the
same so as to admit air under pressure from
the forward to the rear chamber, pulsating-
engine - cylinder meﬂlmm%m, a reciprocating
piston mounted therein, tubular mechanism
connecting the lemb s of the 1')Lll%¢lti110 en-
olne and tool cylinders lou ether, a casing pro-
Vldmg a supplemental chamber on the pulsat—
Ing engine-cylinder with which one end of
said tubular mechanism is connected, a main
port connecting such supplemental chamber
with the clmmbel at one end of the pulsating-
engine-cylinder mechanism and a short dis-
tance from the head thereof so as to be cov-
erect and uncovered during the reciprocations
of the pulsating pistons, an auxiliary passage
provided with a check-valve connecting said
supplemental chamber with the designated
chamber of the pulsating engine-cylinder and

alr to enter said chamber when the main port
1s closed but prevent its return from the sup-
plemental chamber to said chamber of the
pulsating engine-cylinder until such main port
1s agaln uncovered, and an emergency inlet-
passage connecting the designated chamber

head thereof so as to permit
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of the pulsating engine-cylinder with the outer | chamber and therethrough into the rear cham-
air and provided with a check-valve to open | ber of the tool-cylinder, an emergency outlet-

and close the same when the pressure in said
chamber falls below and rises above the at-
mospheric point, substantially as described.
6. In mechanisms of the class described, the
combination of a tool-cylinder having a recip-
rocating piston therein dividing the same mnto

the rear end of the rear chamber with the for-
ward chamber at a point substantially between
the ends of said tool-cylinder, a check-valve

in said by-pass arranged to be opened during

the reciprocations of the tool-piston to admit
air under pressure from the forward to the
rear chamber of sald tool-cylinder, an emer-
ogency outlet - passage connecting the rear
chamber of said tool-piston with the outer air

and provided with a manually-operated valve

for opening and closing said passage so as to
exhaust the air under pressure from said cham-
ber and permit the air under pressure in the
front thereof to move the tool-piston rear-
wardly, pulsating-engine-cylinder mechanism,
pulsating piston mechanism therein, tubular
mechanism connecting the chambers of the
pulsating engine and tool cylinders together,

“and an emergency inlet- passage connecting

one chamber of the pulsating-engine-cylinder
mechanism with- the outer air and provided
with a check-valve to open and close the same
when the pressure in said designated chamber

falls below or rises above the atmospheric

point, substantially as described.

7. Inmechanisms of the class described, the
combination of a tool-cylinder having a recip-
rocating tool-piston in said cylinder dividing
the same into two chambers—a forward and
rear chamber, a supplemental chamber in said
tool -cylinder and connected with the rear
chamber at the rear end thereof, a by-pass In
said tool-cylinder arranged to connect the sup-
plemental chamber with the forward chamber
at a point substantially midway of the ends
thereof, a check-valve in said by-pass to ad-
mit air from the forward to the supplemental

|

passage in line with the by-pass for connect-
ing said supplemental chamber with the open

air, amanually-operated check-valvearranged

therein and adapted to be opened to exhaust
air fromsaid supplemental chamber and there-
by from the rear chamber of the tool-cylinder
so as to permit air under pressure in the front
chamber to force the tool-piston rearwardly,
spring mechanism interposed between both ot
said check-valves to keep them normally seat-
ed, pulsating-engine-cylinder mechanism, a
reciprocating piston mounted therein, tubular
mechanism connecting the chambers of the
pulsating engine and tool cylinders together,
a supplemental chamber on the pulsating en-
gine-cylinder with which one end of said tu-
bular mechanism is connected, a main port
connecting such supplemental chamber with
the chamber at one end of the pulsating-en-
oine-cylinder mechanism and a short distance
from the head thereof so as to be covered and
uncovered during the reciprocations of the
pulsating piston, an auxiliary passage connect-
ing said supplemental chamber with the des-
ionated chamber of the pulsating engine-cyl-
inder and adjacent to the head thereof and
provided with a check-valve to permit air to
enter said. chamber when the main port 1s
closed but prevent its return from sald sup-
plemental chamber into the designated cham-
ber of the pulsating engine-cylinder until such
main port is again uncovered, and an emer-
gency inlet-passage connecting the last-desig-
nated chamber of the pulsating engine-cylin-
der with the outer air and provided with a
check-valve to openand close the said passage
when the pressure in the designated pulsating
engine-chamber falls below and rises above
the atmospheric point, substantially as de-
seribed. |
ROBERT TEMPLE.

Witnesses:
Irvineg HALE,

F. O. VAILLE.
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