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To a,ZZ whom it may concern: |

Be it known that, I, CHARLES T. CARNA—
HAN, 8, cltlzen of the Umted States, residing

at Derwer in the county of Denver and State

of Colorﬁdo ‘have invented new and useful
Improvements in Pneum&tlc Hammers, of
~which the followmg is a specification.

This- invention relates to percussive de-

vices, more partlcularly that class of percus— |

sive dewces styled ‘“‘pneumatic drills” which
“are particularly adapted for use for. drilling

~ and %ang whén minring, and aims to pr0v1de' !
" a pneumatic drill with means, as hereinafter
- referred to, for a,utomatlcally discontinuing
the oper&tlon of the hammer of the drill

when the tool of the drill is not positioned so

as to receive the blow of the ha,mmer there-

- by preventing the unnecessary oper&tmn of
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~the drill and obtaining a

motive fluid, which would not be the case if
the ha.mmer was continually opemted with-
“out striking the shank of the tool.

The invention further aims to provide a
.pneumatic’ drill with means as hereinafter

set forth to prevent damage to the tool- |
socket or bushing when the Shsmk of the tool
18 not' In p031t1011 to receive the blows of the

hammer, as in such instance the blows of the
hammer fall upon the bushing or tool-socket,

30 and in this connection it will be stated that
- through carelessness on the part of an-opera-

tor it often happens that the body-of the
drill is not held firmly up againstthe tool, so

“that the shank of the tool will not receive the |

It is a well-known
ﬁ)era,tor often positions the
with respect to the tool so

§ blows of the hammer
fa,ct that an
“body of the dri

' th&t the shank of the tool does not project

40

beyond the bushing

or tool-socket to recelve

.the blows of the hammer, and when posi-
tioned in such manner the hammier recipro-

o cates, striking the tool-socket or bushing and

45
- side this, when the hammer is allowed to re-

_ ca,usmg a great deal of damage, such objec-
with the

tion being the greatest difficulty

pneumatic drills now 1 general use. Be-

ciprocate in & manner as stated—that is-to

~'say, so as not to 1mpa,rt blows to the shank
- of the tool—such reciprocationof the hammer

3©

1S using up any

qluantlty of the motive fiuid
without beneficia

ator is wasting his time. In mines it is not
ossible for & foreman or. superintendent to

o eep his eye on all the. operators; as it is in
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other classes of work, amd the foreman or

eat saving of the

| the movemenh of the operator himself step-

results and also the oper- -

| to know whether the operators under him

are as industrious as they should bé" S0 un-

der such conditions it was possable for an
‘operator to run his drill as if he ' was working

quite industriously and yet through care-
lessness allow the hammer to reclproca,te a
large part of the time without.striking the
shank of the tool, so as to perform the dr,llhnfr
or boring opera,tlon a1
foreman or superintendent would
ing about such action without being present
to see the operator; but b

of the class refel red to Wltfy

after described the operator cannot cause a

reciprocation of the hammer unless the tool

1s druiling or boring rock. +
A further advantaﬂ'e. obtained by pmvul—
ing a drill of the class referred to w1th nieans

a8 heremafter described it will not/ necessi-

tate the operator manually shutting ofl' the

the hole or for some otherreason. It is gen-
erally the case that.when the operator desires

down in the bqttom of the drift where from

ping around or; from the movement of the
motive - fluid hoqe or from some other cause

the valve Wl“ often be opened again and the

drill started to:operate- while in the position
set.

consequently the
now noth-

:When 1t does operate in such manner, .
it jumps around over the bottom of the dI‘lft -
‘and causes a great deal of trouble to the oper-
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prowdmﬂ* a drill
1 means as herein-
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‘motive-fluid supply to discontinue the opera- '.
| tion of the drill when the operator wishes to
discontinue the drilling er boring to clean up

80.

to clean up the hole when the drill is set up,
or for soine other purpose, after the motive
fluid is cut off the operator throws the drill

9o

ator. to catch hold of it ‘and stop the opera-

tion thereof. . When it is demreﬁ that the op-

erator discontinue the reciprocation of the
hammer or the operation of the drill, all that -

is ‘necessary is for the operator to lift ihe

body portion of the drill:off the tool, and

such action on the part of the operator will
cause the automatic discontinuing of the op-

eration of the drill, and there is no danger of

the drill again opemtmﬂ' until 1t is placed on
the shank of the tool so’that said s

be positioned to recewe the blows of the ha,m-—
mer of the drill..

ank will

05

1CO

o
IR | S

[og

The mventmn further aims to prowde A

which shall be simple in its construetion and

“arrangenient, strong, durable, efficient in its

‘pneumatic -drill- with  means as hereinafter .
referred to. and for the purpose set forth

110

- superintendent generally dependa on sound | use, and comp&mtwely mexpenswe when -
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setting up the same in connection with the |

drill.

~ With the foregoing and other objects in
view the invention consists of the novel con-
struction, combination, and arrangement of
parts hereinafter more specifically described,

and 1llustrated in the accompanyving draw-

ings, which form a part of this specification,

‘and wherein is shown the preferred embodi-
ment of the invention: but it is to be under-

stood that changes, variations, and modifica-
tions can be resorted to which come within
the scope of the claims hereunto appended.
In describing the invention in detail refer-
ence 1s had to the accompanying drawings,

wherein like reference characters denote cor-

- responding parts throughout the several

20
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views, and in which—

Figure 1 1s a vertical section of the cvlinder

of a pneumatic drill constructed in accord-
ance with this mvention.
similar to IFig. 1, but broken away at each
end, showing the hammer at its lowermost
position. Ifig. 3 is a side elevation of a re-
ciprocatory hammer. *

Referring to the drawings by reference

characters, 1 denotes the evlinder or body

portion of the drill, closed at one end by 2 cap
2 or cthersultable means and at 1ts other el
provided with a screw-threaded bushing 3,

~ constituting a tool-socket and having exte-

rior screw-thrends engaging interior serew-

threads formed on the inner face of the evlin-

4.0
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der. The bushing 3 has its inner face foriced
with an annular shoulder. 4, against which is
adapted to abut a corresponding shoulder
formed on the shank 5 of the tool 6.
ner face of the cylinder 1 is formed with a re-
cess 7, constituting a motive-fluid-receiving
chamber, is further recessed, as at 8, to con-
stitute a primary motive-fluid-outlet cham-
ber, and 1s also recessed, as at 9, to constitute
a second motive-fluid-outlet chamber. The

cylinder 1 hasits wall formed with an {Tenin o
‘with the wall thereof screw-threaded,
10, and to the said secrew-threaded wall of the

as at

opening the inlet-nipple (not shown) of the
motive-fluid-supply pipe or hose line is con-
nected. The inlet-nipple is adapted to open

into the motive-fluid-receiving chamber 7.

Communicating with the primary motive-
fluid-outlet chamber is the motive-Auid oiuit-

let 11, which is formed in the wall of the cyl-
‘inder 1. The portions indicated by the ref-

erence characters 12 13 of the inner face of
the ¢ylinder 1 are of the same diameter, and
the portions 14 15 of the inner face of the cyl-
inder 1 are also of the same diameter; but
the said portions 14 15 are of less diameter
than the portions 12 13, and thereby there is

formed at the junction of the portion 14 with -
- the portion 13 a shoulder 15% for a purpose to
- be hereinafter referred to.
cylinder 1 is formed with a plurality of pas-

The wall of the

sages 16, which communicate at their upper

Fle. 2 18 a view

The m-.

ends with the chamber 8 and at their lower
ends open into the chamber 9. The func-
tion of the passages 16 will be hereinafter re-
ferred to. |

The hammer of the drillis indicated by the

70

reference character 17 and is constructed of
two different diameters, the major portion of

which being of less diameter than the remain-
g portion, said major portion being indi-
cated by the reference character 18 and the
remaining portion by the reference character
19. By constructing the hammer in a man-
ner as stated a shoulder 20 is formed at the
junction of the portion 18 with the portion 19
of the hammer 17. The diameter of the por-
tion 18 is substantially equal to that of the di=
ameter of either of the portions 14 15 of the
mner face of the eylinder 1, and the diameter
of the portion 19 of the hammer 171s substan-
tially equal to that of either of the portions 12
13 of the inner face of the ¢ylinder 1. The
hammer 17 1s formed with a chamber, which
extends from the end of the portion 19 of the
hammer17 and terminates at a point removed
from the free end of the portion 18. The
portion 18 1s formed with a plurality of ports

225 Iving in different planes and which open

into the chamber 21 and constitute outlet-
ports for said chamber. The portion 19 of

- the hammer 17 is formed with a plurality of

ports 23, which open into the chamber 21 and
constitute mlet-ports for said chamber 21.

The manner 1n which the reci(f_rocation of
i

the hammer 17 is automatically discontinued
is as follows: In drills of the-chardcter te-
ferred to the shank & of the tool 6 is of such
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length as to project above the inner edge of

the bushing 3, so that said shank will receive
the blows of the hammer. If the shank does

not project above the inner end of the bushing

3, then the inner end of the bushing receives
the blows of the hammer. Now it will be as-

' sumed that the shank 5 extends inwardly in

the cylinder 1 at a point above the inner end
of the bushing 3, and when in such position
and the hammer reciprocates in one direction
the hammer strikes the end of the shank and
stops at a point so that the motive fluid in the
chamber 21 will exhaust through the ports 22
into the chamber 8 and a part of the exhaust
will then passthrough the passages 16into the
chamber 9 and frem saitf chamber through
the axial bore in the tool. Now it will be as-
sumed that the shank of the tool is positioned
in such & manner that it does not extend in-
wardly such a distance so that it will be ina
the path of the hammer to receive the blows
thereof. Therefore when the hammer is re-
ciprocated in one direction it will strike the
inner end of the bushing 3, and when in this
position the ports 22 will be closed by that
portion 15 of the cylinder 1. The hammer 17
will then be positioned in the cylinder 1 so
that the ports 23 will open into the chamber
7. The motive fluid W%}ic‘h is then admitted
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I oun’h the mlet-mpp]e passes thmunh le
ports 23 into the chamber 21 and holds the

“drill be pushed down on the tool, so that the |

tool will extend above the buahuw 3, whichat

the same tune will force the hmnmor In anop- .

posite direction, the ports 23 are pushed
clear of the chamber 7, and the ports 22 will

“then open into the (*hamlwr 8 and the motive

-1 5
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fluid oxhauqted At ths 11){}.51 tion the shoul-

der 20 1s then in the chamber 7, and the ham- |

jner makes 1ts return stroke, ow g to the
pressure of the motive fluid on said shoulder
20, and moves ina return direction until ports

22 open into the chamber 7, so that the in-

coming motive flud will pubs through said
YOTtS 2"?’ into saud chamber 21 and above the
} 1ammer rand cause the movement of the ham-
mer 1m-an opposite direction.

It will be observed that when thé tool is re-
moved, or rather the shankof the toolis notin
'pobltmn to reccive the blows of the hammer,

the shoulder 20 must pass the chamber 7, and

‘consequently compress the motive fluid ahead
of 1it, which 1s evident, owing to the arrange-

ment of the Sh(}lllil(‘l l.:)“ Ol the inner face of
the cylinder 1and alan as there isno outlet for
the motive fluid. = Such action cushions the
blow on. the bu%hmrr so that the hammer
does not

mer was not (*ubhmned and the hammer
should strike the bushing 3 very hard it
would rebound, and conqum"ntlv the recip-
rocation 0[ the hammer would not be dmcon—-
tinued. *

Ihvmw thus fully desertbed my mvention,
what T cliim as new, and (]E‘%ll{‘ (v secure bx
Lmterb Patent, 15—

. A pneuni: atic drill comprising a eylinder

.{)rmr]decl with a motive-fluid-recerving cham-

er, a4 primary motive-fluid-exhaust. cham-
'borj a seccond motive-fluid-exhaust chaniber,
passages for establishing communication he-
tween the two exhaust-c Thambe T8, ah exhaust
for the primary exhaust-chamber,
for the recerving-chamber, and a chambered

“hammer pr ovided with inlet and outlet ports

mlapted to communicate with the receiving-
chamber and one of the o\h..nmmw—(*]mm-
bers. |
2. A pneumatic drill (mnprlcmw a cylinder

{)1 {)Vlded wn h a motive-flurd-receiving cham-

er, & primary motive-fluid- exhaust cham-
ber a second motive-fluid-exhaust chamber,

passages for establishing communication be-
tween the two exhaust- ('lmnlhom an exhaust
for the primary exhaust- {*lmmbm‘ an inlet
for the receiving-chamber, and a chambered
hammer p

come dmx n very hard theeron.
This ] 18 necessary, for if the blow of the ham-

an inlet

e —————_— ]

hammer down on the bushing, thvw auto-
matically. stopping the leupm( ation of the -
hamier. © Now if the body portion of the :

_ Lmvulml at one end with inlets for |
the chamber therein and at 1ts other end with |

3

outlet-ports for the chamber therein, said

outlet-ports lying in different plam‘-q and
adapted to communicate with the recerving-
chamber
hers.

3. A pneumadtic drll mmpriam o a ¢cyvliinder

]mwulod mth a motive-fluid-recerving cham-
ber,

a primary motive- ﬂlh{]—(“x}“tﬂll%u cham-
ber, . a <econd motive-fluid-exhaust chamber,

passages for eatahllshmw communication b(,-~
tween 1]1{* two exhaust lll(‘l‘nh{‘lb an exhaust

for the primary exhaust uwmbvr an inlét for
the receiving-chamiber, a chmnlwmd ham-

and one-of the e\lmu*«tmfr—chmn— "
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mer prov. ided at one end with inlets for the

chamber therein and at its other end with

outlet-ports for tlie chamber therein, said

outlet-ports Iving: in different planos and
adapted to communicate with the recelving-
chamber and one of the (‘\hﬂllhll]]”-('h&]’ll—
bers, and means forming a part of the cylin-
der ml(l hammer for (115]110111110' the stroke of

_1119 haminer for the purpose set forth

A pneumatic drill comprising a cyhnder
])l{wulm] with an inlet, a pair of exhaust-
chambers, passages for e.sta{)hshmg COTNIMU-
nication between the two-exhaust- chamnbers,
an outlet for one of said exhaust- chambors,
and a chambered hammer provided with in-
let and outlet ports adapted to mmmummte

with the inlet of said cvlmdel ﬁn(l one of the
'ethnt chambers. '

. A pneumatic drill comprising a cvhnder
prm ided with an inlet, a {Jﬁll’ of exhaust-

~chambers, passages for esta ylishing commu-

nication between the two exhaust- ohambers
an outlet for one of said exhaust- ('hamberb
and a chambered hammer provided with i in-
let and outlet ports adapted to communicate
with the inlet of said eylinder and one of the
exhaust-chambers, in -combination with a
tool having an &\1&1 bore communicating
mth one of “the ex haust-chambers.

6. A pneumatic drill comprising a cylinder
provided with an mlet, a. pnmary exhaust-
chamber, a second exhaust- chamber, pas-

snges 101 oqtabhshmtr commumcatmn be-
-‘m cen the two o*:haust chambers, an outlet
for the primary. exhaust-chamber, and a

chambered hammerprovided at one end with

inlet-ports for the chamber therein-and at its

other end with outlet-ports for the chamber
therein, said outlet-ports adapted to-.commu-

8.0

9'5}
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nicate with the inlet of the cy]mder and with

one of said oxhaust-chanibers and said mlet—
]mrts adapted to comnmmcate wu;h the In-
et of the evlinder. -

In toqtunonv whereof I have hereunto set,

my hand in presence of two Subsc.nbmg wit-

NECSICS.
CHARLES T. C‘ARNAHAN
- Witnesses:
J. M. SCHUMESER,
DANIEL MLRPIIY.
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