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To all whom it may concern: . . . . . 
Beit known that I, BURT L. WoRTHEN, a 

citizen of the United States, and a resident 
of Chicago, in the county of Cook and State 
of Illinois, have made and invented certain 
new and useful Improvements in Drills, of 
which the following is a specification. 
My invention relates to improvements in 

drills, and particularly to what is known 
as rock drills, and has the following objects 

. . . . Scribed and claimed, it being understood that 65 in view: , 
To provide a rock drill containing apis 

ton hammer member having unhampered re 
ciprocating action, thus forming what. I 
term a free-running hammer, suitable means 
being provided for revolving or turning the . 

. . . drill. . . 

20 

25 
the piston hammer takes place in an unre 

To provide a rock drill having a sleeve 
cylinder capable of revolving about its lon 
gitudinal axis and connected to, so as to ro 
tate, the drill, and in which rotating cylin 
der is placed a piston hammer capable of 
free reciprocation therein, so that the entire 
impact of the hammer is brought to bear 
upon the drill point, the return motion of 

tarded manner and is accomplished in a 
minimum amount of time, so that the drill 

80 

- 85 

may operate at a high speed. 
To provide an improved construction of 

drill having a rotating cylinder in which is 
placed a free-running hammer and combin 
ing therewith an admission and exhaust 
valve operated by the combined action of 
the hammer and air pressure, the arrange 
ment being such that the valve is capable of 
rapid motion, consistent with the high speed 

40 

45 

50 

at which the piston hammer may recipro 
cate, so that the drill may operate at a high 
speed; and further, nroviding, by means of 
an early and quick cut-off of the admission 
ports, an economically running drill. 
To provide a drill combining certain new 

and novel features for revolving the drill 
without interfering with the free reciproca-. 
tion or running of the piston hammer. 
To provide a rock drill having an im 

proved form of chuck whereby the drill 
point or steel is properly held in position in 
the drill and is balanced by air pressure so 
that the drill may be rotated without undue 

Fig. 1: Fig. 7 being a similar view taken on 

on the line 8, 8, of Fig. 1. disclosing the 

material, and a drill capable of withstand 
ing the extremely severe usage to which ap 
paratus of this class are necessarily sub 
jected. - 

With the foregoing and other objects in 60 
view, which will appear as the description 
proceeds, my invention resides in the com 
bination and arrangement of parts and in . 
the details of construction hereinafter de 

changes in the precise embodiment of the in 
vention may be made within the scope of. 
what is claimed without departing from the 
spirit thereof. 

speed and in various types of rock or other 55 

The nreferred embodiment of my inven- 70 
tion is disclosed in the accompanying draw - 
ings, wherein: 

Figure 1 is a view in longitudinal vertical 
Sectign of my improved rock drill, the pis 
ton hammer being at its rearmost position. 75 
and the valves so placed as to cause the rapid 
forward propagation or movement of the 
hammer upon its working stroke; 

Fig. 2 is a similar view showing the ham 

/ 

mer at the completion of its working stroke 80 
and at the extreme forward end of the cylin 
der, the valves now occupying a position for 
admitting pressure at the forward end of 
the cylinder for the free return stroke of the 
hammer, the rear end of the cylinder being 85 
opened to the atmosphere through the ex. 
haust ports; 

Fig. 3 is a top plan view of the hammer, 
parts being broken away to disclose the 
structural features thereof; w- 90 
:Fig. 4 is a fragmental view in side eleva 

tion of the rear end of the drill, portions of 
the oiling system being broken away, dis 
closing the manner in which oil is fed into 
the drill; . . 95 

Fig. 5 is a fragmental view in vertical 
section taken on the line 5-5 of Fig. 4: 
tion of the drill taken on the line 6-6 of 
the line 7-7 of Fig. 1; 

Fig. 8 is a view in transverse vertical sec 
tion of the forward part of the drill taken 
manner in which the revolving cylinder, 
chuck, and accompanying parts, are pro 
vided with balance or pressure, allowing 
them to freely rotate; / 

Fig. 6 is a view in transverse vertical sec 

100 

105 
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Fig. 9 is a view in end elevation, taken on 
the line 9-9 of Fig. 4, the parts being re 
moved. . 

Fig. 10 is a view in vertical section taken 
on the line 10-10 of Fig. 1; . 

Fig. 11 is a fragmental view partially in 
side elevation and partially in vertical sec 
tion, showing the means whereby the cylin 
der, and therefore the drill, is rotated, and 

O 

5 

its longitudinal axis, but held against slid 
20 

ed to freely reciprocate therein, is the 

25 

30 

upon the head of the drill rod or steel at 

adjacent parts of the main controlling valve; 
and 

Fig. 12 is a view in vertical transverse sec 
tion taken on the line 12-12 of Fig. 2. 

Referring specifically to the several views, 
my improved rock drill comprises an outer 
and main casing 10, in which is mounted a 
sleeve cylinder 11, capable of turning about 

ing or reciprocating, as will hereinafter ap 
pear. - . . . 

Mounted within the cylinder 11 and adapt 
pils 

ton hammer 12, from the rear end of which 
extends a projection or plunger 13. 

Such that the hammer is adapted to recip 
rocate freely within the cylinder, so that the 
drill may operate at a high speed, and in 
suring that the maximum impact, will be had 

the end of each working stroke. 
In order to control the admission and ex 

5 haust of pressure to and from the cylinder, 
to insure the rapid operation of the drill, 
and to provide for the economical use of the 

40 

45 

SO 

66 

air supply, I have devised a valve mechanism 
as shown in Figs. 1 and 2 of the drawings, 
which consists of a reciprocating valve mem 
ber 17 located within the rear head 16 of the 
drill and moving freely within a valve guide 
ring 18, which, in turn, is clamped and held 
in position between the rear head 16 and a 
supplemental head 19. The valve member 17 
is composed of a cylindrical body portion 20, 
through which pass the longitudinal ducts 
21 extending from the forward face or ex 
tremity of the valve to, and terminating at, 
the surface of the cylindrical portion adja 
cent its rear end as at 22, forming ports 
which are first brought into alinement with 
air supply ports 23 and then with exhaust 
ports or openings 24, thus controlling the ad missioh of pressure to, and the exhausting of 
pressure from, the rear extremity of the 
cylinder. The valve member 17 is recipro 

60 

65 

cated by providing it with an enlarged flange 
25 which acts in the manner of a piston and 
is of such size that when pressure is ad 
mitted therebehind through suitable ducts 
26 which communicate with the air supply 
ports or passages 23, the pressure acting upon 
the rear surface of the valve is greater than 
that acting upon the forward surface of the 

An 
opening 14 extends axially through the ham 
mer so as to receive the water and air supply 
tube.15 therethrough, the arrangement being. 
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valye within the cylinder, so that the valve 
will be driven forwardly from the position 
shown in Fig. 1 to that illustrated in Fig. 2, the hammer 12 being simultaneously pro- i 
jected forward on its working stroke and im 
pacting with the extremity 27 of the drill 
rod; the pressure behind the hammer, 
causing its forward propagation, entering 
through the air supply passages 23, ports 22 
and ducts 21, the former communicating 
with the air supply pipe 28. is 
The valve, as it passes to its forward posi 

tion illustrated in Fig. 2, cuts off the admis 
sion of air behind the hammer 12 and pro 
vides for the admission of air to the forward 
extremity of the cylinder through the front 
admission ports 28; these ports being opened 
as the flange of the valve member passes for 
Wardly; air pressure being admitted to the 
passages 29 which extend from the rear head 
of the cylinder forwardly, as shown in Fig. 
4, and terminate at the channel 29' at the 
adjacent forward extremity of the cylinder. 
The sleeve cylinder is provided with open 
ings 30 which are in constant communica 
tion with the channel 29, and therefore with 
the air supply passages 29. The casing 10 
and cylinder 11 are provided with the ex 
haust ports 30 and 31', which communicate 
with the exhaust pipe 32 and are so located that as the hammer is projected forwardly 
On its Working stroke, air is relieved from 

70 

75 

80 

85 

90 

95. 

thereinfront during the initial part of the 
stroke through the forward sets of exhaust 
ports 31, the pressure being relieved from 
thereinfront during the remainder of the 

100 

stroke by the air escaping through the drill 
rod, as will hereinafter appear, and through 
the front portion of the drilk to produce a 
balancing effect upon those parts, as will 
also be hereinafter explained. The pres 
Sure to the rear of the piston hammer upon 
its return stroke is relieved by the exhaust 
ports 31', and by reason of the fact that the 
ducts 21' are now in communication with ex 
haust ports 24 provided in the valve guide 
member 18; the exhaust ports 24, as illus 
trated in Fig. 2, communicating in turn with 
the exhaust pipe 32. . 
The projection or plunger 13 upon the 

rear extremity of the hammer, is adapted 
to enter within the recess 33 provided in the 
forward extremity of the valve, and, com 
pressing the air therein, causes the rearward 
ol' return movement of the valve, the same 
being readily accomplished as the pressure. 
behind the plunger 25 is relieved as the air. 
passages 29 are now in communication with 
the exhaust pipe 32 through the medium 
of the channel 29, cylinder openings 30 and 
31. The compression of air which takes 

105 

110 

i5 

20 

25 

place when the plunger 13 of the hammer 
enters the recess 33, not only provides for 
the rapid return movement of the valve to 
its initial position, but acts to check the 30 
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rearward movement of the hammer, forms 
an elastic cushion therefor, and materially 

5 
. ... return of the valve. 

To reiterate, with the valve and hammer 
in the positions as shown in Fig. 1, pres 
sure enters to the rear of the hammer 
through passages 23, ports 22, ducts 21, and 

10 

sure in front of the hammer is relieved. 

5 

20 

aids in the rapid forward propagation of 
the hammer, which takes place immediately 
upon the admission of pressure from the 
rear portion of the cylinder, caused by the 

forcibly moves the hammer forward. Pres 
through the exhaust ports 31 and through the 
opening contained in the drill pointshaft. 
As the hammer is propagated forward, pres 
sure enters to the rear of the valve flange 
25, through the duct 26, causing the valve 
to shift forward, so that at the time the 
hammer reaches the forward extremity of 
its working stroke the valve 17 has shifted, 
admitting pressure to the forward extremity 
of the cylinder through the admission ports 

25 

30 

28, air passages 29, and openings 29 and 
30, causing the return of the hammer, pres 
sure being allowed to escape or exhaust 
from the rear of the cylinder through the 
ports 31 and through the ducts 21 and ex 
haust passages 24. As the hammer nears 
the extremity of its stroke, the plunger 13, 
entering the receptacle or cup 33, carries. 
the valve rearwardly and thus completes a 

35 

40 

cycle of operation. 
In drills of the présent character, it is 

necessary to revolve the drill steel, and to . 
this end it has heretofore been the practice 
'to in some way connect the hammer with 
the drill steel. Such arrangement, however, 
materially interferes with the rapid work 
ing of the hammer, and in order to over 
come such objections and provide a drill 
which may operate at a much higher rate 
of speed than heretofore thought practical, 

45 
I provide a separate cylinder 34 extending 
at right angles to the main cylinder and in 

, which is located a piston 35. The recipro 

• 50 

55 

60 

65 

cation of this piston corresponds with the 
reciprocation of the hammer, and it is ac complished by providing the cylinder in 
which it operates with . ends of different di 
ameters and maintaining within the smaller 
end 36 a constant air pressure through the 
air supply passage 37 which communicates 
with the air supplypipe 28 of the drill. 
The constant air pressure within the end 
36 of the cylinder tends to maintain the 
auxiliary piston at the far and larger ex 
tremity 38 of the cylinder. The larger ex 
tremity 38 of the cylinder communicates 
with the rear extremity of the main cylinder 
11 by the passage 39, so that while the for 
ward and smaller extremity of the cylinder 
34 is subjected to constant air pressure the 
remote and larger extremity of the cylinder 
is alternately exposed or supplied with such 

air pressure, and by reason of the larger di 

3. 

ameter of this end of the piston, the piston 
is alternately driven forward and returned 
to correspond with the reciprocations of the 
piston hammer 12. 

\ . The reciprocating 
is transmitted to a ratchet ring 40 by a 
projection or lug 41, the ratchet ring in 
turn oscillating to and fro upon the valve 
guide ring i 18. The ratchet ring is pro 
vided with ratchet teeth 42 which engage 
with corresponding teeth 43 formed or se 

‘. .70 
motion of the piston 35 

75 

cured to the end of the cylindrical sleeve 
11. These teeth may be provided directly 
upon the end of the rotating sleeve or cylin 
der 11 adjacent which the oscillating ratchet 
ring 40 operates or, as best shown in Figs. 
:1 and 2, the said teeth may be formed upon 
a ring separate from the cylinder and hav 
ing an inter-locking engagement therewith 

80 

85 
to drive the same; the upper portions of 
these figures showing a lug on the cylinder 
extending through a recess formed in the 
inner edge of the tooth-carrying ring, 
while the lower portions of said figures show 
a lug extending inward from the inner edge. 
of said ring and lying between two lugs 
carried by the rotating cylinder. A spring 
or resilient member 44 extends to the rear 
of the oscillating ratchet ring 40 and holds 
the teeth thereof in mesh with the ratchet 
teeth of the cylinder 11. 
hammer 11 reciprocates, a synchronous mo 
tion is assumed by the piston 35, which lat 
ter oscillates the ratchet ring, which in turn 
picks up the teeth of the cylinder 11 and ro 
tates the latter through a certain arc, the 
rotation of the cylinder, being accomplished 
during the stroke of the auxiliary piston 35 
when acted upon by the constant air pres 
sure in the smaller end 36 of the cylinder, 
the presure within the larger end 38 being 
then relieved, corresponding to the exhaust 
ing of the rear extremity of the cylinder 
11. The reciprocating motion of the cylin 
der is transmitted the drill point 27 by 

90 

95 

Thus as the piston . 

00 

05 

10 

means of lugs 45 which are formed upon 
the latter and engage with corresponding 
recesses 46 formed in the drill point chuck 
47. The chuck 47 is in turn provided with 
external lugs 4S which project within the 
recesses 49 formed in the end of the cylin 
der 11. Thus as the cylinder 11 is rotated, 
a corresponding movement is imparted to 
the drill, chuck 47 and thence to the drill 27. 

5 

120 
The chuck 47 is held in place within the 

forward extremity of the drill and at the 
same time mounted for free rotation by 
providing the front head 50 of the drill with 
an enlarged recess 51 adjacent its rear ex 
tremity and clamping within said recess a 
split sleeve or fing 52. The split ring 52 
abuts against a shoulder 53 at the rear ex ?? 

tremity of the casing 10, and a shoulder 54 
of the front head, and is accordingly held 30 



rigidly in place. The Split ring also con 
tacts with the shoulders 55 and 56 provided 

10 

5 

20 

25 

upon the chuck 47, so that the chuck is held 
against lengthwise movement but may 
freely rotate. In order to maintain the 
drill point in place within the chuck, a fas 
tening ring 57 is provided, having openings 
58 adapted to receive the lugs 45 of the drill 
point therethrough, and the ring is further. 
provided with a tooth 59 which engages 
with a corresponding opening 60 in the ex 
tremity of the chuck, the tooth and opening 
being so located as to hold the lug openings 
58 of the fastening ring and the lug open 
ings 46 of the chuck out of alinement, so 
that after the ring has been passed over the 
lugs' and the lugs inserted within the re-. 
cesses 46 of the chuck and the ring rotated 
So as to bring the tooth 59 into engagement 
with the recess 60, said drill isioked in 
place and the ring is held so 
the front head 50 of the drill. " . 
The split ring 52 is provided with the 

grease pockets 52 in which a lubricant may 

positioned by 

be injected through the passage 52' illus 
trated in Fig. 3, the same being provided 
with an external cap. In order that the 

SO 

chuck and cylinder may freely rotate, the 
front head of the drill is provided with an 
air passage A communicating with the air 
inlet supply port, 29. The passage A ex 

35 

40. 

tends to the forward end of the drill head 
and communicates with a recess 57 formed. 
in the fastening ring 57. The remote ex 
tremity of the split ring and the adjacent 
parts of the drill chuck are provided with 
the channels B forming cushion pockets 
communicating with the air pressure within 
the forward part of the cylinder 11, so that 
the chuck, fastening ring and split ring are 
balanced with regard to pressure and the 
cylinder and chuck may accordingly rotate 
without undue friction. ? 
The casing 10, rear head 16, and fron 

head 50, are provided with outstanding per 
forated ears 61, through which extend hold 
ing rods 61, clamping the heads to the cas 

50 

air supply tube 15 which extends axially 

ing. The casing and rear head are further provided with outstanding perforated pro 
jections C, allowing the drill to be readily 
mounted upon a drill stand. The water and 

' through an opening in the hammer, termi 
55 nates at its forward extremity in the ex tremity of the drill, as illustrated in Fig. 1; 

and at its rear extremity is provided with a 

60 

85 

packing ring 62 through which small ducts 
or openings 63 pass, providing for the ad 
mission of water under pressure to the tube 
15. A water and air controlling valve for 
the drill point is provided in the member. 
64, the same being in the form of a tube, the 
water supply flowing from the central open. 
ing 65 down through the water duct 66 and 
thence through the opening 63 into the tube 

1826,245 . 

15. A packing gland 68 engages the water 
tube 15 and prevents the leakage of water or 
air from around the supply tube 15. The 
Water and air valve 64 has a flattened por 
tion 69 which when turned into a givenpo 
sition connects the air supply passage 70 
(which communicates with the main air 

70 

supply 28) with the air duct 71, the latter 
extending around the packing gland 68, as 
at 72, and communicating with the rear 
opening of the tube 15 through the duct 73. 
Thus when the valve 64 is in one position, 
water is supplied to the drill point; when 
in a second position, air under pressure is 
supplied to the drill point for cleaning the 
drilled hole; while a third position of the 
valve shuts off both the air and water sup 
ply. The extremity of the water supply tube 
15 is somewhat reduced in diameter and ex 
tends within the opening 74 in the drill 

75 

80 

85 
point; a loose fit being provided so that air 
pressure may also enter from the cylinder 
11 into the opening 74 of the drill and 
thence to the drill point proper. 
The high speed at which the drill is 

adapted to operate renders necessary a thor 
ough lubrication of the drill at all times, 
and to this end I have provided a lubricant 
receptacle or chamber 80 formed in the rear 
head 16 of the drill. 
is introduced within the chamber 80 through the opening 81, the same being normally 

Oil or other lubricant 

90 

95 

closed by the plug 82. Located within the 
lubricant chamber 80 is the sleeve 83 which 
contains packing 84 therein, and communi 
cating with the lubricant chamber 80 and 
with the sleeve 83, are the cross tubes 85, 
their function being to allow oil to escape. 
or pass from the lubricant chamber 80 into 
the sleeve 88, the cross tubes having small 
openings 86 and 87 for this purpose. The 

100 

05 

extremity of the oil-distributing sleeve 83 is . 
provided with outlet openings 88 commu 
nicating, with the air supply pipe 28 by the 
duct 89. The lubricant chamber 80 in turn 
communicates with the restricted or smaller 
end 36 of the auxiliary cylinder 34 by the 
duct 90. Thus as the oil-distributing sleeve 
83 is subject to constant air pressure of the 
air supply pipe 28 through the duct 89, 
and the chamber 80 is in turn subjected to 
the fluctuating pressure of the smaller end 
of the auxiliary cylinder 34, a predetermined 

110 

15 

quantity of oil or other lubricant will be 
forced from the lubricant chamber 80 into 
the oil-distributing sleeve 83 as the pressure 
within the smaller end 36 of the auxiliary 
cylinder is increased when the auxiliary pis 
ton is driven upon its return stroke as air 
pressure is admitted into the larger end of 
the said auxiliary cylinder. The pressure 
which is momentarily backed up in the 
smaller end of the auxiliary cylinder, causes. 
the oil or lubricant to be forced into the 
sleeve 83 and thence into the air supply 

120 

25 

130 
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pipe 28, the packing or waste within the 
sleeve 83 limiting the amount of oil which 
is thus supplied upon each reciprocation of 
the auxiliary piston. Inasmuch as the auxil 

5 iary piston which is used to reciprocate the 
drill is controlled in its movements by the 
movements of the piston hammer, so will 
the amount of oil which is delivered to the 
drill be regulated by the speed at which the 

10 drill operates. . . . . . . . . . 
What I claim is:- l, 
1. A drill consisting of a casing, a cyl 

inder mounted therein and adapted to oscil 
late about its longitudinal axis, means 

15 whereby a drillpoint is supported by said 
casing, a piston hammer adapted to recipro 
cate. Within said cylinder and strike said 
drill point, an inlet and exhaust valve 
adapted to control the supply of air under 

20 pressure to, and the exhaust thereof from, 
the interior of said cylinder, and means 
whereby the movements of said valve are 

Yjointly controlled by the supply pressure of 
the drill and by the impact of the piston 

25 hammer at the completion of its return or 
non-working stroke. × 

... 2. A drill consisting of a casing, a drill 
chuck at the forward extremity thereof and 
mounted for rotation therein, a cylinder 

80 mounted within said casing adapted to ro 
... tate about its longitudinal axis and engag 
ing, and adapted to rotate, said chuck, a pis 
ton hammer mounted for unhampered or. 
free reciprocation within said cylinder, and 

35 auxiliary means controlled by the pressure 
within a portion of said cylinder adapted 
to intermittently rotate, the said cylinder 
for the rotation of the said chuck and the 
drill point which it is adapted to support. . 

40 3. A drill consisting of a casing, a cyl 
inder therein mounted for rotation about 
its longitudinal axis, a chuck contained with 
in the forward extremity of said casing, 
mounted for rotation therein, and means 

45 whereby the pressure upon the forward ex 
tremity of said chuck is balanced so as to 
reduce the frictional resistance to rotation 
thereof, a piston hammer mounted for free 
reciprocation within said cylinder, means 

50 for controlling the supplying and exhaust 
ing of pressure in said cylinder, for the re 
ciprocation of said hammer. 

4. A drill consisting of a casing, a cyl 
inder therein mounted for rotation about 

55 its longitudinal axis, a chuck contained with 
in the forward extremity of said casing, 
mounted for rotation therein, means where 
by the pressure upon the forward extrem 
ity of said chuck is balanced so as to re 

60 duce the frictional resistance to rotation 
thereof, a piston hammer mounted for free 
reciprocation within said cylinder, means 
for controlling the Supplying and exhaust 

sing of pressure in said cylinder, for the re. 
65 ciprocation of said hammer, and auxiliary 

?? 

means, mechanically independent and func 
tionally dependent upon the reciprocation of 
said piston hammer, adapted to rotate, the 
said cylinder. . . . 

5. A drill comprising a casing, a cylinder 70 
mounted for rotation therein, a piston ham 
mer adapted to reciprocate within said cyl 
inder, an auxiliary cylinder carried by said 
casing provided with ends of different 
diameters, an auxiliary piston having ends 75 
of different diameters fitting within said 
auxiliary cylinder, means, whereby the 
Smaller end of said cylinder to the rear of 
said piston is exposed to constant air pres. 
sure, and the larger, end of said auxiliary 80 
piston intermittently exposed ir the same 
constant air pressure for the intermittent. 
reciprocation of said auxiliary piston, and 
means whereby the reciprocation of Said 
auxiliary piston rotates said first-mentioned 85 cylinder. 

6. A drill comprising a cylinder, a piston 
hammer mounted for reciprocation therein 
and adapted to impact with a drill point, an 
auxiliary cylinder having ends of unequal 90 
bore carried by said first-mentioned cylinder, 
a piston having ends of unequal diameter 
fitting within said auxiliary cylinder, the 
Smaller extremity of said auxiliary cylinder 
communicating with the air supply of said 95 
drill, the larger extremity of Said auxiliary 
cylinder communicating with the one ex 
tremity of said main cylinder, whereby the 
auxiliary piston reciprocates synchronously 
with the reciprocation of the said piston 100 
hammer, and means whereby the reciproca 
tion of said auxiliary piston is adapted to 
rotate the drill point of the drill. 

7. A drill comprising a cylinder, a pis 
ton hammer mounted for reciprocation, 105 
therein, an auxiliary cylinder carried by 
said main cylinder, with one extremity 
thereof communicating with one extremity 
of said main cylinder, an auxiliary piston 
mounted within said auxiliary cylinder, 110 
means for maintaining said auxiliary piston 
at one extremity of said auxiliary cylinder, 
opposite to the extremity said auxiliary pis 
ton is forced by the pressure received from 
the main cylinder, means whereby the drill 115 
point is held to said drilland receives there 
on the impact of Said piston hammer, and 
means whereby the reciprocation of the 
auxiliary piston rotates said drill point. 

8. A drill comprising a casing, a sleeve. 120 
mounted for rotation therein, a hammer 
mounted for reciprocation within said sleeve, 
a drill chuck carried at the forward ex 
tremity of said casing and provided with in 
ter-locking means engaging said cylinder and 125 
adapted to be rotated thereby, a ring engag 
ing said chuck holding the same against end 
wise movement and mounting it for rota-, 
tion, a front head engaging said casing and 
clamping Said ring in place, Said chuck pro- 180 



5 

O 

20 

6 

vided with an axial opening and communi 
cating recesses adapted to receive the offset 
lugs of a drill point therein, and a locking 
ring adapted to retain the lugs of the drill 
point within said recesses. 

9. A drill comprising a casing, a sleeve 
mounted for rotation therein, a hammer 
mounted for reciprocation within said sleeve, 
a drill chuck carried at the forward extrem 
ity of said casing and provided with inter locking means engaging said cylinder and 
adapted to be rotated thereby, a ring engag 
ing said chuck holding the same against end 
wise movement and mounting it for rotation, 
a front head engaging said casing and clamp 
ing said ring in place, said chuck provided 
with an axial opening and communicating 
recesses adapted to receive the offset lugs of 
a drill point therein, a locking ring adapted 
to retain the lugs of the drill point within 
said recesses, and means mechanically inde 
pendent of said hammer adapted to rotate 
said cylinder. . . . 

10. A drill consisting of a casing, a cylin 
der mounted for rotation therein a drill 
point carried by said casing and adapted to 
be rotated by said cylinder, an auxiliary 

30 

cylinder carried by said casing, an auxiliary 
piston mounted therein, a piston hammer 
mounted within said main cylinder, means 
whereby the pressure in said auxiliary cylin 
der is controlled by the pressure within the 
main cylinder for synchronous reciprocation 
of said piston hammer and auxiliary piston, 

35 

40 

45 

50 

55 

60 

said rotatable cylinder provided with ratchet 
teeth thereon, a ratchet ring engaging the 
Tatchet teeth of the cylinder and connected 
to said auxiliary piston, for the intermit 
tent rotation of said cylinder with the re 
ciprocation of said auxiliary piston, and 
means for controlling the pressure in the 
front and rear extremities of said rotatable cylinder. 

11. A drill consisting of a casing, a cylin 
der mounted for rotation therein, a drill 
point carried by said casing and adapted to 
be rotated by said cylinder, an auxiliary 
cylinder carried by said casing, an auxiliary 
piston mounted therein, a piston hammer 
mounted within said main cylinder, means whereby the pressure in said auxiliary cylin 
der is controlled by the pressure within the 
main cylinder for synchronous reciprocation 
of said piston hammer and auxiliary piston, 
said rotatable cylinder provided with ratchet 
teeth thereon, a ratchet ring engaging the 
ratchet teeth of the cylinder and connected 
to said auxiliary piston, for the intermittent 
rotation of said cylinder with the reciproca 
tion of said auxiliary piston, a piston valve 
located at the rear extremity of said rotata 
ble cylinder and in the path of travel of the 
said piston hammer, a projection carried by 
said piston hammer adapted to enter within 
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a recess formed in said piston valve for 
checking the motion of said piston hammer 
and causing the return movement of said 
piston valve, and means whereby an unbal 
anced pressure is impressed upon said piston 
valve when the latter is in its rearmost posi 
tion, said piston valve controlling the pres 
sure within the extremities of said cylinder. 

12. A drill comprising a cylinder, a piston 
hammer mounted for reciprocation therein 
and adapted to impact with a drill point, an 
auxiliary cylinder having ends of unequal 
bore carried by Said first-mentioned cylinder, 
a piston having ends of unequal diameter fit 
ting within said auxiliary cylinder, the 
Smaller extremity of said auxiliary cylinder 
communicating with the air supply, of said 
drill, the larger extremity of said auxiliary 
cylinder communicating with the one ex 
tremity of said main cylinder, whereby the 
auxiliary piston reciprocates synchronously 
with the reciprocation of the said piston 
hammer, means whereby the reciprocation 
of said auxiliary piston is adapted to rotate 
the drill point of the drill, a lubricating 
chamber carried by said drill, said lubricat 
ing chamber provided with a pressure inlet 
port communicating with the smaller ex 
tremity of Said auxiliary cylinder and pro 
vided with a lubricant outlet port communi 
cating with the air supply of the drill. 

13. A drill comprising a cylinder, a pis 
ton hammer-mounted for reciprocation there 
in and adapted to impact with a drill point, 
an auxiliary cylinder having ends of un 
equal bore carried by said first-mentioned 
cylinder, Riston, having ends of unequal 
diameter fitting within said auxiliary cylin 
der, the Smaller extremity of said auxiliary 
cylinder communicating with the air supply 
of said drill, the larger extremity of said 

by the auxiliary piston reciprocates syn 
, chronously with the reciprocation of the said 
piston hammer, means whereby the recipro 
cation of said auxiliary piston is adapted to 
rotate the drill point of the drill, a lubricat 
ing chamber carried by said drill, said lubri 
cating chamber provided with a pressure in 
let port communicating with the smaller ex 
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05 auxiliary cylinder communicating with the 
one extremity of Said main cylinder, where 

115 tremity of said auxiliary cylinder and pro 
vided with a lubricant outlet port communi 
cating with the air supply of the drill, and 
a sleeve having radially extending tubes 
communicating with the said outlet lubri cant port. 
Signed at Chicago, in the county of Cook 

A. D. 1917. v. 
BURT L. WORTHEN. Witnesses: 

JoHIN BIDERBERG, 
ALFRED MACK. 
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and State of Illinois, this 8 day of Oct, 


