~ PATENTED FEB. 23, 1904.
9. W. BROTHERS., |
ROCK DRILLING MACHINE.

__ APPLIOATION FILED FEB. 24, 1803, |
§0 MODEL, - ! | - | 4 SHEETS—SHEET 1.

~ No., 752,819. o

/'\

Y




No. 752,819, - - ~ PATENTED FEB. 23, 1904.
R 8. W. BROTHERS. -
- ROCK DRILLING MACHINE.

- _  APPLIOATION FILED FEB. 24,1903, - -
~ NO MOBPEL. - 4 SHEETS—SHEET 2.

Bl e e

e -
+ -

e MH Q \ o

kRl E -
- e
Ril) /\

N\

N

.

§

. N l}l’i

\

L . -

N

oy

GIVGRTNRe

3

|

|

s

=

=T

-

7

e
2\

"

.

7

-

\

7

A"

)

N

- -22n - - e
SN
W

N

Z
é
v

~N I §%§ :
V1 o RS 2&{ Z

/ 4 ‘i
-~ j

i _\\.y/'
| | ,;
ST ﬁ.-
i 1] oy \

| ” .
/ffffj:{ -’
e _ _

772




'PATENTED FEB. 23, 1904;
1903,

8. W. BROTHERS.
ROCK DRILLING MACHINE,

~ APPLICATION FILED FEB. 24,

No. 752,819,

4 SHEETS—SHERT 3.

~
//

.

=N
_Y/J- a‘_. /

Yy x‘&\&\%\m\\\d\
...... | .\h« /] y ZIA — — —
~ =1y,

/

\\\\!___,______.m-\\b -

"\

L]
L
a .
[ .
b IR
. -
.

ity _

Dy,
Loy

NO MODEL.

' WNRitnesses - |
(e S rsttck.




4 SHEETS—SHEET 4.

~ PATENTED FEB. 23, 1904,

BROTHERS.

ROCK DRILLING MACHINE.,
APPLIOATION FILED FEB. 24, 1903.

8. W.

~ No. 752,819. ' '
¥0 MODEL.

N \\

_ I T \k- - ;___.le-.._ﬁ_“______\_\: \\&“

b
-
.

l

.

q \
>/ \\\ = R 5777/ \\\\x
" \\ \\ P ___i“\\ﬁw\_uﬂ ’ .
1 . mw\

ity -t
o L

\\\“& N

-
\

B




- To all whom it may concern: -
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(No model )

| eltuen of the Umted States of America, resu:i-
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. of the sameon a lerc'er scale.
~ tail view of the ehuek, shown. partly in sec-
~ tion and on the same scale as in Fig. 2. Fig.
4 is a detail view of one of the keys for lock-
ing the plston and chuek together during ro-
o Itarveetlon

30 1

 Figs. 6, 7, a,nd 8 are sections taken on the-
“lines 6 6 [ 7.and 8 8, respectively, of Fig. 5
viewed In the direction of the Arrows.

9is a section taken on the line 9 9, Fig.
- Fig. 10 is a section taken on the lme 10 10y

'Flo‘ 8.
1111, Fig. 1
40
- place in the shank.

35

ing inthe city and county of Denver and State.
of Celorado haveinvented certain new and use-
ful Improvements in Rock-Drilling Machines;
‘andIdodeclare the following to be afull clear,
~ and exact description of the mventlon Such_i

“as will enableothersskilled in the art to whleh'
1t appertains to make and use the same, ref-.
‘erence being had to the accompanying draw-
ings, and to the letters and figures of refer-:
ence ma,rked thereon, Whmh for:m a part of,

this specification.

- My invention relates to 1mprovemente in
‘rock-drilling machines; and it consists of the; |
- features, errancrements, 4
 hereinafter described and elmmed all of Whleh_
“will be fully understood by leferenee to the
aceompanylnwdra,wmws n Whlch 18 1llustra,tedr |
- an embodiment thereof.
" In the drawings, qure lisa vertleal lon-
gitudinal section ta,ken through my improved |
, maehme the I‘BClpI'OCELtll‘lG‘ parts being shown
Fig. 2 1s a freﬂ'menta,ry view

Tig. 8 isade- | referring to Fig. 11 of the drawings.

in elevetwn

Fig. 51s a. cross- -section taken on
the line 5 5, Fw' 9, theplston being removed.

7.
Fig. 11is a section taken on the hne

of the key forr loekmo' the drill-bit or steel in
These views are taken at

" right angles to each other.

| The same reference ehareeters mdleate the

~ same parts in all the views.

- Let the numeral 5 deswnate the crmde—ehell |

- upon which is slidably mounted the casing 6,
- which is moved back and forth on the shell

50
- 1n the cylmdmcal chamber ot the casing 1S &

by means of 2 feed-screw 7, journaled at 8 and

threaded in a depending nut 9, mounted on |
TLocated with- |

the casing in the usual manner.

and’ cembmatlonst-

Fw‘ 1

‘casing in front of the washer
ion or buffer 22 surrounds the riffle-bar, en-

o remprocatma* plston 10, into Whleh is screwed

from the rear a nut 12, interiorly grooved to .
‘engage a riffle-bar 13, whose rear extremmy 1S

prov:lded with a head 14, located in a cham-

ber formed in the cap 15 screwed into the

rear extremity of the casing. This head 14

carries two dogs or pawls 16, engaged by

springs 17, adapted to press them outwardlv |

Into the head or cap 15 from the inside is

screwed by a left-hand thread a ratchet-bush-

‘in one dlreetlon—nemely, toward the left, as
| indicated by the arrow, referring to Fig. 11
‘of the drawings.

ing 18, whose teeth are engaged hy the dogs

13 Whleh lock the rlfﬁe-bal acra,mst rotatlon

By reason of the ]eft—hend

thread of the ratchet - bushing the latter is

| prevented from unserewmg irom the cap dur-

ing the strain or pressure thereon 1ncident to

“ward the left, referrmcr to Hig. 11 but as the

‘dogs lock the riffle-bar from turnmcr In this

direction the piston, together with the chuck

~connected therewith, as Thereinafter explained,

‘1s compelled to rotate toward the right, still

During

the forward movement of the piston, how-

ever, the riffle-bar is free to rotate in the head

~and the piston moves forwardly.without any
“rotary movement as will be readily under-
_stood |

In front of the head 14 of the rifle-bar is lo-

cated a sleeve 19, whwh is locked in place by
g Washer 20, engaging a shoulder 21 on the

A rubber cush-

gages the sleeve 19 in the rear and the Washer

_'_20 in front, the latter holding the buffer in
- Figs. 12 and 13 are detail views |

position. Th1s buffer protrudes forwardly

engage the piston durmﬁ' the rearward stroke
ofthe latter. The forward portion 10* of the

piston is reduced or made smaller than its
body part.

This reduced portion is fitted into
a collar 28* of a bushing 238, the latter bemg

fitted into the forward portlon of the casing

and engaging a shoulder 24 thereon, located

| in the rear of the collar and locking the bush-
ing against rearward movement.

Thls bush-

55
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90
through the washer, whereby. it is adapted to

95

100

ing is locked in.place from the front by a

| sleeve__ 25, screwed into the front end of the
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_from slipping out of the chuck.
the U-shaped key i1s biturcated, as shown at

>3

casing. This sleeve 25 is thicker than the
bushing and forms a stop in front for a rub-

ber buffer 26, whose rear extremity engages
a, shoulder 27%, formed on the rear end of the
chuck 27. This chuck is hollow and is en-
tered from the rear by the reduced portion 10*

of the piston and from the front by the drill,
steel tool, or bit 28.

The drill-bit is locked 1n the chuck by a U-
shaped key 29, inserted in slots 27", formed

1in the forward extremity of the chuck and en-

gaging recess 28%, formed in the opposite sides
of the bit, whereby the latter is prevented
Kach arm of

29, (see Fig. 13,) and the key 1is so arranged

that these arms form a yielding stop to the
bit when the latter has reached the forward

- limit of the movement allowed by its key en-

20

.gaging 1ts recesses.
greater length than the width of the key to

These recesses 28* are of

allow the drill-bita normal working movement
without moving the chuck lono*ltudmal]y
When the cutting extremity of the bit is

pressed against the rock, the recesses 28° ex-~
‘tend rearwardly from the key, (see Fig. 2.)

whereby the bit 1s allowed a predetermmed
forward movement without striking the key,

- which movement is sufficient for ordinary

30

~of uniform hardness.

purposes—that is to say, when cutting rock
If, however, the -bit

~ strikes a. soft spot in the rock, the piston or

“hammer will drive it abnormally forward,

bringing the shoulders at the rear extremities

35

shock, concussion, or jar.
~ ther relieved by the rubber buflfer 26, against
40

of the recesses 28" into contact with the key,

- which yields by virtue of its bifurcated arms

and prevents injury to the mechanism by
This shock 1s fur-

which the shoulder 27* of the chuck bears, as

. aforesaid.

‘TLocated within the chuck and fitting over |

B the rear extremity of the bit is a cup-shaped

cap 90, upon which the forward extremity ot
the piston-hammer strikes or impinges in de-

livering its blows to the bit during the opera-

tion of the machine. This blow-receiving cap

“enters an interior annular recess formed in
~ the chuck, and in this recess forward of the

50

cap is located a rubber buffer 31. Normally

-or when the drill-bit is at its rearward limit
~of movement there is a space between the cap
.30 and the buffer 31; but this space 1s of less

"~ width than the space in the rear of the key 29.

55,

Hence the cap will strike the buff
“the drill-bit strikes the key. 1t will therefore
be understood that the buffer 31 and the yield-

er 31 before

ing key 29 codperate to cushion tne blows of

.60

" the hammer-piston.

The manner of connecting the-chuck with
the piston, whereby as the latter is rotated by
virtue of its engagement with the riffle-bar a
corresponding movement will be imparted to
the chuck and drill-bit, will now be described.

65 This chuck is slotted, as shown at 27°, exteri-

of thevalve-chamber.

752,819

orly grooved, as shown at 27%, and interiorly
grooved, as shown at 275, on opposite sides to
form ways or seats for keys 32, each of which

is provided with shoulders 32%, 32° and 32°.

The shoulder 32*, which is ioremost engages
the shoulder of the chuck forward of the slot
97°¢ and projects inwardly to engagement with
the rear extremity of the cap 30, whereby the
latter 1s held in place when the parts are as-
seinbled. The shoulder 32° which 1s inter-
mediate the other two shoulders, engages the
collar of the chuck in front, while the shoul-
der 32%, which is rearmost, engages the front
face of the collar 23* of the bushing 23 when

the mechanism 1s assembled. The rear ex-

tremities 32° of the keys project beyond the
chuck. These keys also engage grooves 10°,
formed in the opposite sides of the reduced
portion 10* of the piston, whereby the chuck
and piston are interlocked and caused to ro-
tate in unison, while the piston i1s allowed to
reciprocate without destroying this mterloch
ing relation.

The sleeve 25 1s provided at its forward ex-
tremity with a shoulder 25% which engages
the front end of the casing. Into this front
end of the sleeve 25 is screwed a housing 33,
whose forward extremityisinteriorly threaded
to receive a sleeve 84, which is screwed there-
into. Into this sleeve 34 is screwed the rear
extremity of a tube 35, which surrounds the
drill-bit and closes the longitudinal orooves of
the bit exteriorly, forming ways for water or
air introduced by way of registering openings
A and B, formed in the casing and sleeve 25

and flowing through the housing 33 to the

grooves of the bit for the purpose of cleaning
out the hole in the rock or removing the chip-
pings or cuttings formed therein durmﬁ' the
driliing operatlon

The central portion of the enlarged or body,

part of the piston 1s provided with a circum-.

ferential recess C, communicating alternately
with the short passages D and K, leadlnor' from
the opposite extremities of the chamber F of
the reciprocating slide-valve (. This valve
consists of a stem provided with four sepa-
rated disks or enlargements which fit the walls
‘These disks are desig-
nated G/, G*, G°, and G*, respectively. The
fluid for operating the piston is introduced by
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way of a port H and passes between the disks

'G? and G° of the slide-valve and passes thence

by way of a passage I or I' to one or the other

extremity of the piston-chamber, ELCCOI'dlIl(T to

the position of the piston. If the latter is at
its forward limit of movement, the actuating
fluid passes through the passage I to the for-

ward extremity of the piston-chamber and

drives the piston rearwardly, as indicated in
Figs. 6 and 7. During the rearward move-
ment of the piston the exha,ust from the rear

120

125

extremity of the wviston - chamber escapes

through the passage I’ into the space between
the disks G* and G* and thence through the

130
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passage J to the exhaust-port K As soon as ,
- the piston has moved rearwardly far enough.

~to uncover the passage D the fluid flows to the

forward extremity of the valve-chamber and

“drives the valve rearwardly, cutting off the

- passage I from the inlet-port H and opening

10

‘communication between the passage I and the

mlet -port. At the same time communication
is opened between the passage I and the ex-
haust-passage J' and closed between the pas-

~sage I and the exhaust-passage J. As soon

20

30

35

as th]s occurs the piston -begins its forward
movement
ties of the valve-chamber after entering the
groove (b escapes to the exheust—port K by
way of a port L.

~ The extremities of the shde-valve ohember
‘are closed by screw-plugs M, whose inner ex-
tremities are provided with caps M’, which |
catch the air and cushion the valveasit reaohes

its limit of movement in both directions.
From the foregoing description the use and

operatlon of my 1mproved drill will be read-

ily understood. As-the piston reciprocates
by virtue of the action of the fluid thereon,
as her etofore explained, blows are delivered

in rapid succession upon the cap 30, covering

the rear extremity of the drill-bit, Whereby

the forward extremity of the latter is made
to perform the rock-cutting function.
Ing each rearward movement of the piston the
engagement of its nut 12 with the riffle-bar

‘Dur-

gives the piston a partial rotary movement,
Whloh 1s communicated to the chuek and drlll—

bit by virtue of the interlocking relation ex-

 Isting between the piston and chuck.

45

50
55

60

another.

1n. unison.

Attention is called to the feot that the tube

.3o is connected with the casing through the
“instrumentality of the two parts 33 and 34,
40

and by virtue of this oonneotlon it becomes

practicable to quickly gain access to the fas-

tening device 29 for the purpose of detaching

a drill- bit from the chuck and SIlet-ltL‘ltlIlﬂ‘
This is an important feature, since
ts or tools soon become dull by
- usage end must  be removed for sherpemnﬁ'
- purposes.
~ the part 25 by a rw‘ht-hand thread, while the

sleeve 34 1s connected with the housmﬂ' by a |

these drill bi

The housing 33 is connected with

left-hand thread. The tube 85 may be fas-

“tened to-the part 84 in any suitable manner,

whereby the two parts rotate together or act
‘When it is desired to gain access
to the fastening device 29, the part 34, to-
gether with the tube 35, 1s detaohed from the

part 33 by turning the parts 35 and 34 toward
the left, Wherebv they move inwardly toward
the ohuok

The part 33 is then turned in the
same direction, whereby it is caused to move

outwardly from the part 25 until detached.

- The part 33 may then be slipped down over

the tube 85, giving the operator access to the

- fastening device 29 for the purpose stated.

;65

It may be assumed- that - the tube 35 extends

to the cutting-head of the bit, in Whloh event

"The exhaust from the extremi-
‘they rotate to':rether

the tube cannot be moved toward the cutting-
head for the purpose of detaching the par ts.
Hence the necessity of the double coupling or
the housing connection between the tube and
the casing, whe1 eby the housing is detachably
connected with the casing and the tube. de-
tachably connected with the housing

Having thus described my nwentlon Wh‘lt
I claim is— |

1. In arock-drilling m%hme the combina-

3

70

75

tion with the casing and a reciprocating piston

therein, of a drill holding chuck, and means

for connecting the piston and chuck wher eby

lonmtudma- movement sald means compris-
ing detaoheole keys mounted in seats formed
in the chuck and engaging seats or grooves
formed in the piston. -

2. The combination with the casing, of a
reomrooetmcr piston, means for rotating the
same, a drill- holdmo chuck, and deteehable

‘keys oonneotmﬂ' the ehuoh and piston causing

them to rotate in unison, while allowing tlle

two parts independent movement lonmtudp
nally.

3. The oombmetlon Wlth the casing ‘md

drill-bit, of a hollow chuck open at both ends’
toreceive the drill-bit and piston, respectively,

a reciprocating piston entering the chuck from
the rear and adapted to act on the drill-bit,
and detachable longitudinally-disposed inter-
locking keys engaging seats formed in the
ad]acent parts of ‘the chuck and piston, where-

by the two parts are allowed independent lon-

eltudmal movement but oeused to rotate in

unison.

4. The combination with the casing, of
reciprocating piston having a r educed for-
ward portion, a chuck open ' Th the rear to re-
ceive the reduced part of the piston, the chuek
being slotted to form a key-seat, and a detach-
able lonwltudlnelly cdisposed . Ley located In
said seat, said key extending rearwardly from
the chuck and engaging a lontrltudme

o

connected parts are cansed to rotate in unison.

5. The combination with a suitable casing’

and drill-bit, of a hollow open-ended ohuok

_revolubly mounted in the casing, locked

against rearward movement, and Vlt"ldll‘.lﬁ‘ly

'retemed in front, the drill- blt being inserted

in the forward oxtremlty of said chuck and

secured to have a limited independent move-

ment, and a reciprocating piston having a re-
duced forward extremity entering the ohuok
from the rear and acting on the drill- bit, and

means for interlocking the piston and. chuck

to cause them to rotate in unison while they

‘are allowed independent longitudinal move-

ment, sald means comprising detachable keys
mounted in the chuck, extendmo rearwardly
therefrom and engaging oounter[m t seats or
grooves formed in the plStOI‘l

but have independent

groove
formed in the reduced part of the piston where-
by the latter is allowed to reciprocate inde-
pendently of the chuck, while the two key-

S0
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6. The combination with the casing, of a
bushing located inits forward portion, the said

 bushing engaging a shoulder on the casing for

Jlocking the bushing against rearward move-
ment, a sleeve inserted in the forward extrem-
ity of the casing for locking the bushing
agalnst forward movement the rear extremity
of the bushing having an 1nterlor1v-pr03 ecting
collar, a hollow open chuck inserted in the
front end of  the casing and whose rear ex-
tremity 1s provided with a collar engaging the
interiorly-projecting collar of the bushing, an
elastic buffer surrounding the chuck within
the bushing and located between the chuck-
collar and the rear extremity of the sleeve,
and a cap applied to the rear extremity of the

drill-bit and occupying a counterbore formed

in the chuck, the cap. being arranged to re-
celve the blows of the plston-hernrner
7. The combination with a casing, a drill-

~ bit and a piston-hammer, of a drill-chuck open

25

30

in front to receive the drill-bit and in the rear
to receive the piston-hammer, and a cap ap-
plied to the rear extremity of the drill-bit and

located in a counterbore formed in the chuck
and relatively movable in the chuck.

8. The combination with the drlll-blt of an

open-ended chuck adapted to receive the drill-

bit in front, of means for connecting the drill-
bit with the chuck to allow the bit a limited
longitudinal movement, a cap located 1n the
chuck and enoaging the rear extremity of the
drill-bit, a yleldlno' buffer surrounding the

 drill-bit forward of the cap and engaging an

35

40

interior shoulder formed around the chuck
and means connected with the chuck for lock—
ing the cap against rearward movement.

9. The combination with a drill-bit, of an
open-ended chuck, means for locking the drill-
bit in the chuck, and a loose cap located in
the chuck and engaging the rear extremity
of the drill-bit.

10. The combination with a drill-bit, of a

- chuck adapted to receive and hold the drill-

45

<o

60 1

65

bit, the latter being allowed a limited inde-
penden movement, an annular recess formed
in the chuck around the drill- bit, a yielding
buffer located in said recess, and a relatively
movable cap located in the chuck and covering
the rear extremity of the drill-bit, the said
cap being located in the rear of the buffer and
adapted to engage the latter before the drill-
bit has reached the limit of 1ndependent move-
ment permitted by the chuck.

11. The combination with a drill-bit and
chuck, of a U-shaped device adapted to secure
the drill-bit in the chuck, the latter having

transverse slots to receive the arms of said de-

vice, and the drill-bit having recesses formed
in its opposite sides, which recesses the arms

“of the fastening device engage, the arms of

sald device being constructed to yield when
engaged by the rear shoulders of the recesses
n the bit.

12. The comblnetlon with a drlll bit and

752,819

chuck, of a U-shaped fastening device, having
bifurcated arms to cause thesaid arms to yield,
the drill-bit having recesses iIn its opposite
sides, the chuck having openings to receive
the arms of the folding device, which arms
engage the recesses of the drill-bit, the length
of the recesses being greater than the width
of the arms located in the chuck and applied
to the rear extremity of the drill-bit, and a
buffer located in the chuck forward, of said
cap, the latter being arranged.to enﬁ'aa'e the
cap before the rear “shoulders of the recesses

engage the said arms of the fastening device.

18. A U-shaped device for fastenlncr a drill-
bit into its chuck, the arms of said demce be-
ing bifurcated to cause them to yield for the
purpose set forth.

14. The combination with the casing, the
drill-bit and chuck, of means for connecting
the drill-bit and chuck, a tube surrounding
the bit, and a coupling interposed between the
tube and casing and surrounding the means
for connecting the drill-bit and chuck, one ex-
tremity of the coupling being detachably con-
nected with the casing and the other extremity
of the coupling detach ably connected with the
tube.

15. The combination with the casing and
drill-bit, a chuck, and means for connecting

the drlll bit with the chuck, of a tubular cov-

ering surrounding the bit, a,nd a housing de-

tachably connected with the casing and sur-
rounding the means for connecting the chuck
and drlll bit, the tubular cover bean' detach-
ably connected with the housing.

16. The combination with the casmg, the
drill-bit, a tube surrounding the bit, a chuck,
and means for connecting the drill- blt with the
chuck, of a housing 1nterpoeed between the
tubeand the casing, detacha,bly connected with
both and surrounding the means for connect-

ing the drill-bit with the chuck.

17 In a rock-dr 1111n0‘ machine, the combi-
nation with the casing, a tool—holder located
in the casing and projecting therefrom, a tool
or bit connected with the holder, and a tube

surrounding the bit, of a honsmcr interposed

between the tube and casing and detachably
connected with both, the s‘ud housing sur-
rounding the portion of the tool-holder where
the connection is made with the tool.

18. In a rock-drilling machine, the combi-
nation with the casing, a chuck located there-
in and projecting therefrom, a drill-bit, a de-
tachable fastener connectmo' the bit mth the
chuck, and a tube SU.I‘I’OHIldlIlC“ the bit, of a
honsmo‘ interposed between the tube and cas-
ing and detachably connected with- both by
means of right and left screw-threads.

In testimony whereof I affix my signature in
presence of two witnesses.
| SANFORD W. BROTHERS

- Witnesses:

A. J. O’Brien,
DeExA NELSON.
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