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| SP_-ECIFICATION fdrming' part of Letters Patent No. .575,970, dated January 26, 1897.
- Application filed September 30, 1895, Serial No. 064,185, (Nomodel.) Patented in England September 17,1894, No. 17,659,

To all whony it may concern.:
Be it known that I, JAMES McCULLOCH, en-
gineer, a subject of the Queen of Great Brit-
- ain, residing at Bella Vista, Wolverhampton,
-5 England, haveinvented certain new and use-

ful Improvements in Rock-Drills, (for which

I have obtained a patentin Great Britain, No.
17,659, dated September 17, 1894,) of which
~ the following is a specification, reference be-
10 ing had to the accompanying drawings.
| My invention relates to rock-drills, and
comprises the improvements hereinafter de-
scribed. - | | |
-~ According to one part of my invention I
15 provide improved means for preventing the

rotation of the twist-bar during the backward

stroke of the drill.. The chief feature of this
-part of my invention relates to the provision
of a twist-bar which can move axially as well
zo a8 rotate in the drill-casing. It is by the
axial movement of the twist-bar that the lock-
ng and unlocking of the said bar is effected.
According to other parts of my invention I
. provide an improved holder for the tool or
- 25 *‘bit” and an improved device for easily and
- readily clamping the drill-casing at any de-
sired angle. =
My invention further comprises improved
- means for taking up slack due to the wear of
30 the guides, feed-screws, and nuts of the rock-
- drill and for lessening the jar given to the
operator by the shocks caused by the recoil
of the drill. . - .
N My invention also has as a further object
- 35 the construction of an improved valve for
controlling the admission and exhaust of the
working fluid. Animportant feature of this
part of myinvention is the novel means which
I employ to actuate the valve by the working
40 fluid in the cylinder.
| In order that my invention may be clearly
understood, I will now describe the same
- withreferencetotheaccompanying drawin o8,
- 1mwhich— = - |
- 45 Figure 1 is a longitudinal central section
. through the drill-casing and parts contained
therein. Fig. 2is a transverse section taken

- on the line &  of Fig. 1. Fig. 3 is a section

~on the line ¥ v, Fig. 2. Kig. 4'is a central
50 longitudinal section through the rear end
- cover of the drill-casing, showing a modifi-

| section of a modified form of valve and ports.

cation hereinafter described. Tig. 5is a lon-

‘gitudinal section through the eylinders for

operating the valve, showing a modification
hereinafter déscribed. Fig. 6 is an elevation g5
of my improved holder for the bit or tool.
Fig. 7 is a section on the line z z of Fig. 6.
Iig. 8 1s a central transverse section of my
improved clamp. Fig. 91is a plan, and Fig.
10 is a side elevation, of the clamp. Fig. 11 60

| 18 a side elevation of a portion of the drill-

casing, showing the device for preventing the
wear of the guides. Tig. 12 is a transverse

A is the drill-casing.

BB is the twist-bar. o

C is the piston of the drill. |
1provide the rear end of the twist-bar with

| a head B, having teeth or projections B3, of

any suitable form, secured thereto or formed 70
integrally therewith. The said head works

in a chamber A? formed in the rear end cover

of the drill-casing, and is capable of alimited
axlal movement in said chamber to lock and
unlock the twist-bar. D is a toothed gearso 75
fitted to the said rear end cover of the casing

A that it cannot turn. It is adapted to en-
gage with the teeth B® when the twist-bar is

“1n its rearmost position. When the teeth B*

are engaged with the gear D, the twist-bar B 8o
cannot rotate in either direction. -

Atthe commencement of the forward stroke
of the drill the friction between the twist-bar
B and the twist-nut I of the piston C, through
which the twist-bar passes, causes the latter 8s
tomove forward, whereupon the teeth B? be-
come disengaged from the gear D and the
twist-bar is then free to rotate. During the
backward stroke of the drill the twist-bar is
moved backward by the friction between it go

| and the twist-nut and its teeth B?are caused

to reéngage with the stationary gear D, by
which means the twist-bar is again locked.
T'he drill will thus be caused to turn during
its backward stroke, but will be free to move g5
without turning during its forward stroke.

I sometimes provide that the working fluid. .
in the cylinder A’ shall assist the friction be:-
tween the twist-nut If and the twist-bar B to
disengage the teeth I3*from and reéngage the 100 -
same with the stationary toothed gear D.
For this purpose I provide suitable passages
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or channels G G'in the casing.
(x communicates with the port leading to the
rear end of the cylinder and with the space
between the gear D and head D', and the
channel G
at a point near the forward end thereof and
with the chamber A% at a point in front of
the head I3'. During the forward stroke of
the drill the working fluid enters the passage
( and acts on the rear face of the head 13" of
the twist-bar, thus causing the said head and
bar to move forward. Duri ng the backward
stroke of the drill the finid en ters the passage
¥ and acts on the front face of the twist-
bm‘- head and so causes the bartomove back-
ward. In this manner the twist-barislocked
daring the backward stroke of the drill and
unlocked during the forward stroke.

I sometimes form the teeth I3* on a conical-
Sshaped head I3', adapted to engage with a cor-
respondingly conical-shaped g n*em- D, agshown
in Fig. 4.

My improved holder EH, Figs. 6 and 7, for
the tool, drill, or bit is prowded with a key-
way K, formed in the side of the socket in
which the tool or bit II is held. The said
kevway 1s made of increasing depth from
the forward to the rear end, and it is fitted
with a corresponding taper-key or wedge J.
At the rear end of the keyis an extension J’,

‘that projects through an opening in the rear

end of the holder. DBy striking the end of
the extension J' the tool will be wedged
tightly in the holder and be thereby very
firmly held in position. 1t can be easily re-
leased again by striking the opposite end of
the Wedﬂe which projects from the front end
of the holder

Ifigs. 8, 9, and 10 illustrate my improved
clamp for easily and readily fixing a rock-
drill to work at the different angles required.
It is constructed as follows, that is to say:
The clamp, which can slide and rotate on the
bar or stand of the rock-drill, is furnished
with a fixed jaw L. and a mov: able jaw L', be-
tween which 1s received the projecting foot
A3 Fig. 1, provided on the cradle A? of the
rock-drill. A tapered keyway M is formed
1n the clamp, and a wedge N, sliding in the
sald keyway, serves for tightening the clamp
on the bar. A stud N’,which projects into a
slot.or groove N*in the wedge N, serves to
prevent the accidental loss of the wedge.

The hole PP that receives the bar of the
rock-drill i3 not truly eylindrieal, but about
half the area of the hole, and preferably that
part in which the keyway for the wedge is
located forms part of a cylinder of larger
diameter than the remaining portion of the
hole, as shown in Ifig. 8. rl"‘he clamp can then
be 1"ea,d1lyr applied to and ti ghtened on a bar
which 1s not truly cylind 1*1(3&1 and which does
not fit the hole I” in the clamp. The neces-

- sity of having a truly cylindrical bar is there-

by avoided. “The jaw L. of the clamp is piv-

oted at L? and is supported by a conical bolt

The channel |

communicates with the cylinder

| at Q>.

, 270

O, which fits an inelined curved recess L5,
formed in the back of the jaw. The endsof
the bolt O are parallel or cylindrical and they
are received in lugs or ears O/, formed on
the body of the clamp One end of the bolt

is serew-threaded and scerews inio the corre-

sponding lug O’ for the purposes of adjust-
ment. When the bolt is screwed into the
clamp, the jaw I is pressed tightly against
the foot A’of the cradle A®of the drill,which
is thereby firmly secured between the two
jaws. By unserewing the bolt O the foot of
the cradle is again 1‘Llea%ed -

0% is a eham attached to the bolt to pr' event
loss of the same.

Figs. 2 and 11 show my improved means
for taking up slack due to the wear of guides,

feed-serews, and nutsin a rock-drill, and also

for lessening or preventing the jar occasioned
at the handle of the operating mechanism by
the recoil of the drill. According to thispart
of myimprovements I ConstrueL the feed-nuts
Q, I'ig. 2, for the feed-screw R and the bushes
Q' Q’ FIDS 2 and 11, for the guide R’ of a
conical shape and Spht them 10nw1tud1nally
The said nuts Q and the bushes Q' Q'
are received in corresponding conical recesses
S 5, formed in projecting parts or lugs T' T
of the drill-casing.. The large ends of the
conical bushes and nuts fa,ce each other, as
indicated with respect to the bushes in ]31“
11. I interpose a spiral spring U between
the bushes Q' Q' on the guide R’ and a simi-
lar spring between the feed-nuts (Q, which are
on the otherside of the casing and not shown
in Fig. 11. 'The spiral springs U operate to
deaden or diminish the force of the shock or
jar and to automatically take up any slack in
the aforesaid nuts and bushes.

In carrying into practice that part of my
invention which relates to an improved valve
for controlling the admission and the exhaust
of the working fluid to the cylinder A’ of the
drill I construct the valve V, Figs. 1 and 2,

of eylindrical form, and I arrange 1t to WOI‘]{

in a cylindrical chamber W, formed in the
drill-casing A. The axis of said chamber is
preferably perpendleular to the dlreetmn of
motion of the piston C.

The chamber W forming the valve- seat is

in the construetion shown in Figs. 1 and 2
provided with three openings or ports W' W=
W3in the wall thereof. The port W' commau-
nicates with the luid-chest W° Theothertwo
ports W? W3 communicate by passages one
to one end and the other to the other end of
the working ecylinder A’. ThevalveV is pro-
vided with exhaust-ports V" V=2, that commu-

‘nicate with a common outlet V% and it is also

provided with an admission port or passage
V3, The ports are so arranged that in one po-
sition of the valve, as shown in the drawings,
Fig. 1, a communication 18 opened between
the port W2, leading to one end of the cylin-
der A’, and the fluid-chest W? through the
passage V? in the valve, while the port W=,
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| ' - leading to the other end of the cylindei*, 18

10

open to the exhaunst through the port V' in
the valve. In another posnmu of the valve
the fluid-chest W' is in communication with
that end of the cylinder which was before
open to exhaust and the opposite end of the
cylinder is open to exhaust.

1t is obvious that the exhaust from the ¢yl-
inders Z Z' takes place simultaneously with

that from the two ends of the working cylin-

der A'.

In a modification shown in Fig. 1‘?' the valve
chamber or seat has six openings or ports in
thesidethereof. T'wo of the said ports—viz.,
W' and W*—communicate directly with the
fluid-chest WP, the two ports W*and W? com-
municate with the opposite ends of the work-
ing cylinder A’, as before, and the two re-

o ma,ininﬂ‘ ports “74 and W3 are exhaust-ports.

20

The valve is provided with ports V', V* and

- V3, of which V' and V?are in eommumeatwn

with one another. -The passages are so ar-
ranged that in one p051t10n of the valve, as
shown, a communication is opened between
the port W?, leading to one end of the cylin-

der A', and the ﬂmd -supply port V3, while the

port W*’“ leading to the other end of the cylin-

" der, is open to the exhaust-port W? through

20

- 35

the ports V' V*in the valve.
sition of the valve the port W3, which was

formerly opened to the supp1y~p0113 V3,is then

opened to the second exhaust-port WV‘* and
the port W=, which wasin eomnﬂumeamon with
the exhanst- -port W?, is open to the supply-
port V3. Hence when the motive fluid is be-
ing admitted to one end of the cylinder the

- other end of the c¢ylinder is in communica-

tlon with the exhaust.

On the valve bemﬂ'

" turned toits second position the working flnid

40

a CLCb

1s admitted to the opposite end of the cylin-

der and the first-named end is opened to the

exhaust.

For working the valve I provide small cyl-
inders Z 7', Fl ‘3, having pistons ¢ ¢’ work-
1[10* therein and a,lso ha,vmﬂ‘ ports or passages

which communicate "mth the working
cyhnderA’

- or arms d d', that project above the pIStons

c ¢ and that are operated by said pistons
when the latter move up and down. When

- . the piston C in the working cylinder A’ ap-
 proaches the end of its for Wald stroke, it un-

- covers the passage ¢ and allows the working
- fluid to enter the cylinder Z and act on the

small piston ¢ therein. The said piston ¢ is
thereby raised and caused to act on the arm
¢ of the valve and thus turn the valve.

‘When the piston Cin its backward stroke un-
- covers the other passage o, (the passage ¢

being then closed,) the piston ¢’ of the cylin-
der Z" is raised and caused.in the same man-
ner to turn the valve V in the opposwe direc-
tion. The ends of the passages a ¢’ indicated
by dotted lines in Fig. 1 are really in front of
the plane of section.

I sometimes provide only one arm ot wing

| ELtlllD‘ motlon

In another po-

Thevalveisprovided with wings

-iplace the two cylinders Z Z' on OppOSIte sides

of the said arm, so that the pistonsc ¢’ of the
cylinders Z Z/’ may act alternately on the said
arm, but in opposite directions.

| nmv em plov more than two Gylmdel S %uch |

as 7 7'

- thearmsorprojections are secured or made
solid with the valve in such a manner that

the valve will be balanced and will only alter

its position when positively operated. Such

& balanced valve will work equally well in.

any position and angle at which a rock-drill
may be required to be worked.

My improved
or uneven wear, since it has a rotary recip-
rocating motion in place of a sliding recipro-
Moreover, the V&].V@ may be

&sﬂy constructed of such a design as will en-
able a drill to be made short and light, which
are attributes of especml advanmn*e 1n rock-
drills. |

What I claim is— |

1. In a rock-drill, the combination with the
casing, and the drlll-spmdle, of a twist-bar
capable of a rotary and a limited axial move-
ment in the casing, a toothed gear fixed on
the rear end of said twist-bar, and a non-ro-

tatable, stationary gear D supported in the

casing and adapted to lock the twist-bar when
the L:Lttel is pushed backward, and to become

valve 18 not subject to mueh |

70

75
- 30
85 ‘
o]e

95

disengaged therefrom when s.-;n,ld twist-bar is

pushed forward or outward, substantmlly as
described.

2. In a rock-drill, a tool-holder consmtmﬂ'
of a head E fur 111qhed with a taper- keyway

100

E' smallest at the forward end, and a wedge

or key J which projects from the head at the
forward end and has a prolongation J’ at the
rear end projecting through an opening in
the rear end of the head, subsbantlally as de-
scribed.

3. In a rock-drill, the eombmatwn with the
casing and cradle, of & clamp having a key-

key N, the fixed jaw L, the movable jaw L/
havma in its back the recess L and the bolt
O workmn in the Ings O’ to support and ad-
Just said movable jaw between which and the

substantially as deseribed. -
4, In a rock- drill, the means for takmn* up
slack due to the wear of the feed- - Serews,

guldes and bushes, and for preventing jar at
the handle of the operatmc- meehamsm said
means consisting of split conical feed- nuts Q-

for the feed-screw and bushes for the guides,
received in conical lugs formed on the dr 111-
casing and having theu large ends facing
each othel ,and a Splml spring interposed be-

ixed jaw is received the foot of the cradle,

105

110

way M in the opening P for the drill- bar the

115

120

125

tween said large ends substantlally as de~

scribed.
5. In arock- dull, a balauced circular Valve
V adapted to oscillate in a valve-chamber

without gland or bushing about an axis at
right an frles to the axis of the working cylin-

del wings 01 arms mteﬂ'l al with the valve,

130

~ d on the valve, as shown in Fig. 5,and I then | plstons ¢, ¢ adapted to control the said arms. '
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but not connected thereto, cylinders Z, Z' in
which the pistonswork, and ports or passages
forming communications between the said
cylinders Z, Z' and the working cylinder A’,
sald ports being opened and closed alternately
by the movements of the main piston C, sub-
stantially as described. o

1

In testimony whereof I have hereunto set
my hand this 5th day of September, 1895.

| JAMES McCUILI.OCII.

Witnesses:
SIMON ROBERTS,
WirtniaM G. COOPER.
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