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o all wlhom it may concern:
Beitknown that I, JAMEs McCULLOCH, en-
gineer, a subject of the Queen of Great Brit-

~ ain, residing at Bella Vista, Wolverhampton,
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England, have invented certain new and use-
ful Improvements in Rock-Drills, (for which

‘Thave obtained a patent in Great Britain, No.

17,659, dated September 17, 1894,) of which
the following is a specification, reference be-
ing had to the accompanying drawings.

My invention relates to roclk- drills, and
comprises the improvements hereinafter de-
scribed. )

According to one part of my invention I
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
as rotate in the drill-casing. It is by the
axial movement of the twist-bar that the lock-
ing and unlocking of the said bar is effected.

According to other parts of my invention I
provide an improved holder for the tool or
“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
the guides, feed-serews, 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. . '

My invention also has as a further object
the construction of an improved valve for
controlling the admission and exhaust of the
working fluid. Animportant feature of this
part of my invention is the novel means which
I employ to actuate the valve by the working
fluid in the eylinder.

In order that my invention may be clearly
understood, I will now deseribe the same
withreference to the accompanying drawin gs,
in which— :

Figure 1 is a longitudinal central section
through the drill-casing and parts contained
therein. Fig. 2is a transverse section taken
on the line x z of Fig. 1. T'ig. 3 is a section
on the line y y, Fig. 2. Fig. 41is a central
longitudinal section through the rear end
cover of the drill-casing, showing a modifi-

cation hereinafter described. TFig. 5is a lon-
gitudinal section through the cylinders for
operating the valve, showing a modification
hereinafter described. Tig. Gisan elevation
of my improved holder for the bit or tool.
Fig. 7 is a section on the line z z of Fig. 6.
Fig. 8 is a central transverse section of my
improved clamp. Fig. 9 is a plan, and Fig.
10 is a side elevation, of the clamp. Fig. 11
is a side elevation of a portion of the drill-
casing, showing the device for preventing the
wear of the guides. Fig. 12 is a transverse
section of a modified form of valve and ports.

A is the drill-casing. '

B is the twist-bar.

C is the piston of the drill.

Iprovide the rear end of the twist-bar with
a head B', having teeth or projections B2, of
any suitable form, secured thereto or formed
integrally therewith. The said head works
in a chamber A?, formed in the rear end cover
of the drill-casing, and is capable of a limited
axial movement in said chamber to lock and
unlock the twist-bar. D is a toothed gear so
fitted to thesaid 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
in its rearmost position. When the teeth B2
are engaged with the gear D, the twist-bar B
cannot rotate in either direction.

Atthecommencement of the forward stroke
of thedrill the friction between the twist-bar
B and the twist-nut F of the piston C, through
which the twist-bar passes, causes the latter
tomove forward, whereupon the teeth B* be-
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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
and the twist-nut and its teeth B2are caused
to reéngage with the stationary gear D, by
which means the twist-bar is again locked.
The drill will thus be caused to turn during
its backward stroke, but will be free to move
without turning during its forward stroke.
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I sometimes provide that the working fluid .
in the cylinder A’ shall assist the friction be:
tween the twist-nut I and the twist-bar B to
disengage the teeth 3% from and reéngage the
same with the stationary toothed gear D.
For this purpose I provide suitable passages
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or channels GG in the casing. The channel
G communicates with the port leading to the
rear end of the cylinder and with the space
between the gear D and head B’, and the
channel G’ communicates with the cylinder
at a point near the forward end thereof and
with the chamber A’ at a point in front of
the head 13'. During the forward stroke of
the drill the working fluid enters the passage
G and acts on the rear face of the head B3’ of
the twist-bar, thus causing the said head and
bar to move forward. During the backward
stroke of the dvill the fluid enters the passage
+ and acts on the front face of the twist-
bar head and so causes the bar to move back-
ward. In this mannerthe twist-barislocked
during the backward stroke of the drill and
unlocked during the forward stroke.

I sometimes form the teeth B?on a conical-
shaped head B, adapted to engage with a cor-
respondingly conical-shaped gear D, asshown
in Fig. 4.

My improved holder E, Figs. 6 and 7, for
the tool, drill, or bit is provided with a key-
way E/, formed in the side of the socket in
which the tool or bit H is held. The said
keyway is 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 key is an extension J’,
that projects through an opening in the rear
end of the holder. By striking the end of
the extension J' the tool will be wedged
tightly in the holder and Dbe thereby very
firmly held in position. It can be easily re-
leased again by striking the opposite end of
the Wedoe which projects from the front end
of the holde1

Trigs. 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 movable jaw L/, be-
tween which is received the projecting foot
A% Fig. 1, provided on the cradle A? of the
rock-drill. A tapered keyway M is formed
in the clamp, and a wedge N, sliding in the
said 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 P that receives the bar of the
roek-drill is not truly eylindrical, 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 Fig. 8. Theclamp can then
be readily applied to and tightened on a bar
which is not truly eylindrical and which does
not fit the hole P in the clamp. The neces-
sity of having a truly cylindrical bar is there-
by avoided. “The jaw L' of the elamp is piv-
oted at I? and is supported by a conical bolt
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O, which fits an ineclined curved recess L2
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 screws into 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 A3of the cradle A?of the drill,which
is thereby firmly secured between the two
jaws. DBy unscrewing the bolt O the foot of
the cradle is again 1deased

Oris a cham attached to the bolt to pl event
loss of the same.

Figs. 2 and 11 show my improved means
for taking up slack due to the wear of guides,
feed-screws, 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 construct the feed-nuts
Q, Fig. 2, for the feed-scr ew R and the bushes
Q Q' I‘1os 2 and 11, for the guide R of a
conical shape and spht them 1on<r1tud1nally
at Q2 The said nuts Q and the bushes Q' Q’
are received in corresponding conical recesses
S 8, formed in projecting parts or lugs T T
of the drill-casing.. The large ends of the
conical bushes and nuts face each other, as
indicated with respect to the bushes in Fig.
11. I interpose a spiral spring U between
the bushes ' Q' on the guide R’ and a simi-
lar spring between the feed-nuts Q, which are
on the otherside of the casing and notshown
in Fig. 11. The spiral springs U operate to
deaden or diminish the force of the shock or
jar and to auntomatically 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 cylindrical form, and I arrange it to work
in a cylindrical chamber W, formed in: the
drill-casing A. The axis of said chamber is
preferably perpendicular to the direction of
motion of the piston C.

The chamber W forming the valve-seat is
in the construction shown in Figs. 1 and 2
provided with three openings or ports W’ W?
W2in the wall thereof. The port W' commu-
nicates with the fluid-chest W Theothertwo
ports W? W2 communicate by passages one
to one end and the other to the other end of
the working cylinder A’. ThevalveV is pro-
vided with exhaust-ports V" V? that commu-

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

provided with an admission port or passage
V3. The ports are sé arranged that in one po-
sition of the valve, as shown in the drawings,
Fig. 1, a communication is opened between
the port W2, leading to one end of the cylin-
der A’; and the fluid-chest WO through the
passage V? in the valve, while the port W?
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leading to the other end of the cylinder, is
open to the exhaust through the port V' in
the valve. In another position 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.

It is obvious that the exhaust from the cyl-
inders Z Z’ takes place simultaneously with
that from the two ends of the working eylin-
der A’ . :

In amodification shown in Fig. 12 the valve
chamber or seat has six openings or ports in
thesidethereof. Two of the said ports—viz.,
W' and W*—communicate directly with the
fluid-chest W2, the two ports W2 and W3 com-
municate with the opposite ends of the work-
ing cylinder A’, as before, and the two re-

.maining ports W* and W? are exhaust-ports.

The valve is provided with ports V', VZ, and
V3, of which V' and V?are in communication
with one another. -The passages are so ar-
ranged that in one position of the valve, as
shown, a communication is opened between
the port W3, leading to one end of the cylin-
der A', and the fluid-supply port V3, while the
port W?, leading to the other end of the cylin-
der, is open to the exhaust-port W?* through
the ports V' V?in the valve. In another po-
sition of the valve the port W3, which was
formerly opened to the supply-port V3, is then
opened to the second exhaust-port W%, and
the port W2, which wasin communiecation 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 eylinder is in communica-
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tion with the exhaust. On the valve being
turned toits second position the working fluid
is admitted to the opposite end of the ¢ylin-
der and the first-named end is opened to the
exhaust. ]

For working the valve I provide small eyl-
inders Z Z', Fig. 3, having pistons ¢ ¢’ work-
ing therein and also having ports or passages
@ ¢, which communicate with the working
cylinder A’, Thevalveisprovided with wings
or arms d d', that project above the pistons
¢ ¢’ and that are operated by said pistons
when the Jatter move up and down. When
the piston C in the working cylinder A’ ap-
proaches the end of its forward stroke, it un-
covers the passage o 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
d of the valve and thus turn the valve.
When the piston Cin its backward stroke un-
covers the other passage «', (the passage o
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 opposite direc-
tion. The ends of the passages ¢ o' indicated
by dotted lines in Fig. 1 are really in front of
the plane of section. .

I sometimes provide only one arm ot wing
d on the valve, as shown in Fig. 5,and I then

place the two cylinders Z Z’ on opposite sides
of the said arm, so that the pistonscc’ of the
cylinders Z Z' may act alternately on the said
arm, but in opposite directions.

Imay employ more than two cylinders such

as Z 7. , _

- Thearmsor projections 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
a balanced valve will work equally well in
any position and angle at which a rock-drill
may be required to be worked. ‘

My improved valve is not subject to much
or uneven wear, since it has a rotary recip-
rocating motion in place of a sliding recipro-
cating motion. Moreover, the valve may be
easily constructed of such a design as will en-
able a drill to be made short and light, which
are attributes of especial advantage in rock-
drills. '

What I claim is—

1. In arock-drill; the combination with the
casing, and the drill-spindle, 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
casingand adapted to lock the twist-bar when
the latter is pushed backward, and to become
disengaged therefrom when said twist-bar is
pushed forward or outward, substantially as
described. ‘

2. In a rock-drill, a tool-holder consisting
of a head E furnished with a taper-keyway
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, substantially as de-
scribed.

3. In a rock-drill, the combination with the
casing and cradle, of a clamp having a key-
‘way M in the opening P for the drill-bar, the
key N, the fixed jaw L, the movable jaw L’
having in its back the recess L?, and the bolt
O working in the lngs O’ to support and ad-
just said movable jaw between which and the
fixed jaw is received the foot of the cradle,
substantially as described. - .

4. In a rock-drill, the means for taking up
slack due to the wear of the feed-screws,
guides and bushes, and for preventing jar at
the handle of the cperating mechanism, said
means consisting of split conieal feed-nuts Q
for the feed-serew and bushes for the guides,
received in conical lugs formed on the drill-
casing and having their large ends facing
each other, and a spiral spring interposed be-
tween said large ends substantially as de-
seribed. : .

5. In arock-drill, a balanced circular valve
V adapted to oscillate in a valve-chamber
without gland or. bushing about an axis at
right angles to the axis of the working eylin~
Ader, wings or arms integral with the valve,
pistons ¢, ¢’ 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’,
said ports beingopened and closed alternately
by the movements of the main piston C, sub-
stantially as described.

575,970

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

JAMES McCULLOCII.
Witnesses:
SimoN ROBERTS,
WirniaMm G. COOPER.




