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 To all whom it may concern:

" UNITED STATES PATENT OFFICE.

VILHELM P. RESSEL, OF SAN FRANCISCO, CALIFORNIA,
ROCK-DRILL.

1,132,276,

Be it known that I, ViLarim P. Krsser,
a citizen of the United States, residing at
San Francisco, in the county of San Fran-
cisco and State of California, have invented

certain new and useful Improvements in

Rock-Drills, of which the following is a

specification.

This invention relates to improvements in.

pneumatic rock drills, and has as its princi-
pal object the construction of such 2 drill,
which “will clear the hole in the rock and
prevent the dust formed thereby from float-
ing into the air where it is breathed by the
operator with very injurious results.

In my improved drill I remove the dust

" formed by the drilling operation by means

large quantity, as in drillin

of suction and provide two ways of accom-
plishing this result. Where the dust is
light and in small particles the exhaust air
from the hammer is sufficient to remove the
same, but where -the dust is heavy and in
soft rock, 1
find it advantageous to use live air. The
dust thus sucked from the hole is disposed
by - blowing it through a hose to a point
removed from the drill, but if the distance
to which it must be thus carried is too great
I intermingle it with water forming a slush
which may be deposited nearby. -

Other objects of my invention are to pro-
vide an improved and simplified valve ar-
rangement for the hammer action and ad-
mission valve for the compressed air.

With these and other objects in view my
invention consists in the new and novel
arrangement and construction of parts-as
herein described and illustrated in the draw-
ings forming a part thereof and as more
particularly pointed out in the claims hereto
appended. -

Referring to the dfawings: Figure 1 is a

" view in elevation of the improved drill

15

with a portion in section to show the man-
ner of attaching the head thereto. ¥ig. 2
is a central vertical sectional view on 2—2
Fig. 1. Fig. 3 is a view in section on 8—3
Fig. 2 with the hammer in its raised posi-
tion. Tig. 4isa view on4—4Fig. 2 showing
the water inlet. Fig. 5 is a view on 5—b

~ showing method of holding the packing

around the drill. - Fig. 6 is a view in section
on 6—6 Fig. 2. ‘

Denoting corresponding parts by the
same numerals of reference, 1 is the body
which is in the nature of an elongated cas-

Y

ing having the octagonal interior cavity 2

wherein the hammer reciprocates.” The up-

" Spectfcation of Letters Patent.  Patented Mar. 16, 1915.
. . Applieation filed Pecember 29, 1913, Serial No, 809,144,

per end of this casing is enlarged as at 8 -

and slidably mounted thereon is the head 4

provided with handles 5. Within the cavity

2 is a stationary piston 6 mounted upon the
stem 7; which has a reduced end 8 passing

through an opening 9 in the end 8 and on -

the outside thereof is provided with nuts

-10, which clamp it firmly in position. The

rod is further reduced as at 11 and the
head 4 is provided with a cylindrieal bore
12, into which this reduced end slides. The
bore 12 communicates by a curved passage
18 to a hose connection 14 and thus to a

source of compressed air. Mounted central
an
by

of the bore 12 is 4 valve stem 15 havin
enlarged head 16, which is surrounde
the annular packing rings 17 and 18 of
metal and leather respectively. These rings
are not fastened in any manner, the air pres-
sure within- bore 12 being sufficient to
hold.them in place and compress the leather
so as to make tight joints around the head
15 and the periphery of bore 12, The air
pressure within bore 12 and the action of
spring 19 tend to raise the head 4, which
movement is limited by bolts 20 passing
through the head and having their ends
threaded into the end 3. Valve stem 7 is
provided with a central tubular passage 21,
the upper end thereof of which is counter-
sunk as at 22. Within the latter is a tube 23
of somewhat smaller diameter than the
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counterbore and in threaded engagement

with the bottom thereof. By this construc-
tion an annular air passage 24 is provided
which communicates adjacent the bottom
of the counterbore with a lateral ‘passage 25,
which in turn connects with a vertical pas-
sage 26 formed in the outer wall of casing
1. The amount of opening between pas-
sages 25 and 26 may be regulated by means
of the valve 27’ in threaded engagement
with the packing gland 28’ and is provided
with a conical point, which seats in a cor-
responding depression in the end of pas-
sage 25, This arrangement providing an
effective and simple arrangement for regu-
lating the flow of air to passage 26.

The hammer 27 is of elongated shape and
has a hexagonal outside periphery which
fits loosely within the hexagonal cavity 2
and is thus prevented from turning. The
piston is provided with a cylindrical cham-
ber 28 in which the piston 6 closely fits, the
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-gide thereof.
60

- being made tight by a gasket 59.
The operation of this device is as fol- -

65

lower part of the chamber being enlarged’
as at 29.. For convenience in making re-
pairs the piston is in the form of a collar
held on the reduced end 30 of the piston
rod. by means of a screw 31. From passage
21 there are provided two lateral passages
through the piston denoted by 32 and 38,
the latter having upwardly inclined ends
34-to provide a leakage path into the cham-
ber 28 above the piston, the upper end of
said chamber being closed by a nut 85 in
threaded engagement with the interior of
said chamber. -

Adjacent the center of casing 1 is pro-
vided an annular space 36, which is at cer-
tain periods of the hammer stroke in com-
munication with the cavity 28 below the
piston through openings 87. From this an-
nular cavity are provided openings 38 and
39 provided with threaded plugs 40 and 41
respectively and when in use one or the
other of these plugs is removed according
to whether exhaust or live air is to be used
for ejecting the dust. The removal of plug
40 provides a free passage for the exhaust

to the atmosphere, while if 41 is removed

the exhaust enters the conical chamber 42
surrounding the ejection nozzle 43.

From chamber 42 a passage 45 is provided
through the hose connection 44 and in aline-
ment therewith is a passage 45’ extending
through the nozzle, continuing in a down-
ward direction in passage 46 which is in

communication with an angular passage 47

through the hammer tappet 54 which in turn

communicates with a central passage 48 in

the drill stock 49. It will also be observed

that the passage 26 communicates with the

chamber 42 through the hole 39 so that when

valve 27’ is opened live air is admitted to
the chamber 42.

Reférring to Fig. 4 it will be seen that a
small passage 50 extends from passage 45’
to the outside of the casing and:is there
provided with a hose connection 51. A valve
52 is arranged to close the passage 50 and
a hose 53 leads to a supply of water which
through suction is drawn through this pas-
sage into passage 45’ where it mingles with _
the dust for the drill point. . L

The hammer tappet 54 is slidably mount- .
ed in the end casing 55, which is bolted to
the main casing 1. ~ A tube 56 is threaded -
into the passage 47 adjacent the -top thereof
and extends upward into a counterbore in
the lower end of passage 46, and is pro-
vided with packing rings 57 around the out-
The drill rod 49 extends
through an opening 58 in the end of casing
55, the joint between the tappet and drill

lows:—Passage 13 'is connected to a source
of compressed air through a suitable flexi-
ble hose and the pressure within cavity 12

~
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will hold the head 4 in its uppermost posi-
tion. Now when this head is depressed on
the piston rod extension 11 it will be evi-
dent that the gasket 17 will move downward
until an opening is formed therebetween
and the bottom of head 16. This admits air

-to the counterbored end of stem 7 where it

passes down through the bore 21 thereof to
the lateral passage 83." From this passage
it leaks past the thin edge formed between
the inclined passage 34 and the top of the
piston, into the chamber 28. As this cham-
ber becomes filled the hammer will be car-
ried upward, by the pressure against the

~underside of nut 35, until the holes 37 are

above the piston 6 as shown in Fig. 8, when
the pressure therein escapes into the cavity
36. At the same time the air pressure
through 21 flows through the lower lateral
passage 382 along the counter bore 29 into
the chamber 28 below the piston and thus
starts the hammer on its down stroke which
continues until the holes 87 are exposed be-
low the piston when this chamber exhausts
into cavity 36. , o : _

If plug 40 is removed the exhaust passes
through the opening 38 into the atmosphere
whereas if this plug is left in position and
plug 41 removed the exhaust is ejected into
chamber 42 and passing through the con-
tracted passage around nozzle 45 creates a
suction therein, which draws a current of
mingled air and dust for the drill point
through the passage 48 therein, and then
through passage 47, tube 56, and passage 46,
discharging the same through passage 45.
If this dust must be carried a long distance
before it can be discharged -valve 52 is
opened and a small quantity of water sucked
through flexible hose 53, which ‘mingling
with the dust reduces it to a slush and allows
it to be discharged near at hand. While
this action of the exhaust is taking place the
valve 27 is of course closed, and if it is de-
sired to use live air to create the suction
then plug 41 is placed in position and 40
removed. Valve 27 is then opened allowing
pressure to pass through the annular space
24, passages 25 and 26 into cavity 42 where
the action is as heretofore explained.

While I have illustrated and described
my drill arranged for vertical work it will
be understood that by the proper modifica-
tion it may be used as a horizontal or stop-
ping drill, and it will be further understood
that while I have shown the preferred em-
bodiment thereof various:changes in form
and details of constriiction, within the scope.
of the claims may be made without depart-
ing from the spirit or sacrificing any of the
advantages of the invention. =~ :

What I claim and wish to cover by Let-.
ters Patent is:— S

1. A pneumatic drill comprising a hollow
casing, a hammer movable therein, a tappet
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adapted to be struck thereby, a tubular drill
held by said tappet, an ejector mounted on
the side of said casing, a passage from said
ejector to said tubular drill rod, and means
for supplying air under pressure to said
ejector for the purpose of creating a suction
through said tubular drill rod.

9. A pneumatic drill of the character de-
scribed comprising a hollow casing, a ham-
mer movable therein, a tappet positioned
adjacent the lower end of said hammer and
adapted to be struck thereby, a tubular drill
rod held by said hammer tappet, a passage-
way through said casing and said tappet
forming a continuation of the central pas-
sage in said drill rod, and means for cre-
ating a suction through said drill rod and
said passageway for the purpose of remov-
ing the dust from the point of said drill.

3. A pneumatic drill of the character de-
scribed comprising a hollow casing, a ham-
mer movable therein, a tappet positioned In
said casing adjacent the lower end of said
hammer and adapted to be struck thereby,
o tubular drill rod held by said tappet, a
passage through said drill rod and said
tappet communicating with a passage in the
side of said casing, an ejector nozzle con-
nected with the last mentioned passage and
means for supplying a jet of air around said
nozzle for the purpose of creating a suction
through said passages.

4. A pneumatic drill of the character de-
seribed comprising a hollow casing, a ham-
mer movable therein, a tappet positioned in
said casing adjacent the lower end thereof,
a tubular drill rod held by said tappet and
extending through said casing, a passage in
the side of s-.id casing, an angular passage
through said tappet connecting the passage
of said drill and the passage in the side of
said casing, a nozzle on the ead of said pas-
sage in the side of the casing, a pressure
chamber surrounding said nozzle, and open-

ing from said chamber to the hammer ex-

S

haust chamber and means for closing said
opening. :

5. A pneumatic drill of the character de-
seribed comprising a hollow casing, a ham-
mer movable therein, a tappet adapted to
hold the drill rod, a passage supplying air
under pressure to said hammer, and means
for regulating said air supply, an ejector
mounted on the side of said casing, the
pressure chamber of said ejector communi-

_cating through a passage in the side of said
casing with the said passage supplying air

pressure to the hammer, the suction nozzle
of said ejector communicating with a pas-
sage extending through the casing tappet
and drill to the point thereof.

6. A pneumatic drill of the character de-
seribed comprising a hollow casing, a ham-
mer movable therein, a hammer tappet po-
sitioned adjacent the lower end of said cas-
ing and adapted to be struck by said ham-
mer, a drill rod held by said ‘tappet and
extending through an opening in said
casing, an axial passage thraugh said drill
rod, a passage through said tappet commu-
nicating with said drill passage, and extend-
ing in an angular direction to one side
thereof, a passageway in the side of said cas-
ing communicating with said passage in
said tappet through a suitable sliding con-
nection, and terminating in an ejector noz-
zle, a pressure chamber surrounding said
nozzle, an opening from said chamber to the
exhaust from said hammer, a second open-
ing therefrom to the high pressure, air sup-
ply and means for regulating the admission
of air from either of these sources to the
said pressure chamber.

In testimony whereof I affix my signature
in presence of two witnesses.

VILHELM P. KESSEL.
Witnesses:

W. A. Srtocg,
R. M. Oxarzo.
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