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UNITED STATES PATENT OFFICE.

HENRY RICHMANN, OF SAN FRANCISCO, CALIFORNIA, ASSIGNOR OF FIVE-
EIGHTHS OF HIS RIGHT TO URIAH K. ARNOLD, OF SAME PLACE,.

IMPROVEMENT IN ROCK-DRILLING APPARATUS.

Specification forming part of Letters Patent No. 21 4,704, dated April 22, 1879 ;- application filed
' November 6, 1878, : .

To all whom it may concern :

Be it known that I, HENRY RICHMANN, of
the city and county of San Francisco,and State
of California, have invented a Rock-Drilling
Apparatus; and I hereby declare the follow-
ing to be a_ full, clear, and exact description
thereof, reference being had to the accompa-
nying drawings, -

My invention relates to certain improve-
ments in that elass of machines known as
“rock-drills,” and in which the drill is actuat-
ed directly from a piston moving within a eyl-
inder, which cylinder is in tarn guided with-
in a trough which is mounted upon a tripod.

My invention consists in a novel method of
- mounting and adjusting the parts upon the
tripod, and also in an improved method of
driving the piston which operates the drill
and its actuating-valve, so that an extremely
high rate of speed may be obtained.

My invention also consists in an .improved
means for regulating the rotation of the drill,
and in certain details of construction, which
will be more completely explained by refer-
euce to the accompanying drawings, in
which—

Figure 1 is a view of my apparatus. Fig. 2
is a section through the axis of the cylinder.
Figs. 3,4, 5,6, and 7 are detailed views of
parts of the machine,

Let A represent the slotted cylindrical
trough or carriage in which the cylinder and
operating mechanism of thedrill are supported,
said carriage having trunnions, which are
Jjournaled in the tripod-stand, as’ shown. In
the trough or carriage is fitted a slotted cy-
lindrical case, B, which carries the cylinder
C, said case having a removable head, D, ar-
ranged so that the head may be screwed on
after the cylinder is in position.

At each end of the trough or carriage is a
lug, B, in which rotates the feed-screw T, op-
erated by the hand-wheel G, and said feed-
serew.passes through an internally-threaded
lug or carrier, H, attached to the sliding case
B, as shown. By rotating the hand-wheel the
feed-screwslides the case B, carrying the cylin-
der and drillup and down in the carriage, thus
giving any desired feed to the drill. - By this
construction the cylinder is free: to revolve in

o
¢

the case, 50 as to give a proper rotation to the
drill, as hereinafter described, while at the
same time the drill may be fed forward or with-
drawn from the hole.

The cylinder O has a neck or extension, I,
which may project up through a central hole
in the upper head, J, of the case B. At the
upper end of this neck I is the coupling K for
the hose, which furnishes compressed air or
steam to the cylinder, and the stuffing-box I
serves to keep a tight joint at this point. The
hose-connection is made so as to remain sta-
tionary as the cylinder rotates. _

A novel feature of my device is in the con-
struction of the operating-piston having its
controlling-valve situated within itself, and
moving in the same direction with the piston,
and this enables me to obtain a very high rate
of speed. '

The piston U moves in the cylinder C, and
the stem or spindle V extends out through one -
end, and has the drill secured to it. The cyl-
inder C has an extension or neck, I, throngh
which an inlet-passage, e, is formed, this pas-
sage extending around to one side, as shown.
Connection is made with this extension by
means of a flexible pipe and a swiveling joint
or coupling, K, which will allow the cylinder
and drill to turn independently, as has been
previously described. , .

Upon the side opposite to the inlet ¢ are
the outlet - passages 4 # for the cylinders and
the valve-chamber, respectively. The piston
is provided with inlet and discharge passages
both for its own propulsion and for that of its
contained valve. The valve g has two heads
and a central projecting flange, which fit the
chamber within which it moves, and between
the central flange and the heads is a smaller
connecting portion, m m/, on each side, as
shown; which has a sufticient space around it
to allow steam or air to pass from one port to
another when exposed. The action will then

be as follows: The piston being at one end of

its cylinder and the valve being at the same
end of its chamber, a passage, &, which ex-
tends from the exterior of the piston to the
valve - chamber, will open into the inlet ¢ and
the space surrounding the port m/. A pas-
sage, o/, is made within the body of the pis-
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ton, which extends from this space in the valve.
chamber to one end of the piston, as shown.
The air, gas, or vapor employed will then pass
from the inlet ¢ through the passage &, around
the stem m/, and through the passage o’ into
the cylinder, where it acts to drive the piston
forward to the opposite end of the cylinder.
When the piston has started and moved a
short distance it will expose a port, a, so that
connection will be made between the inlet-
passage ¢ and the end of the valve - chamber.
This allows the valve to be driven rapidly to
the opposite end of the chamber, and the cen-
tral flange of the valve will thus pass the pas-
sage h, so that communication will be opened
into the space surrounding the port m, and
thence through the passage o, to return the
piston. The passage ¢ will admit air in the
manner before described to return the valve.
The air is allowed to exhaust by means of
passages s, which communicate with the spaces
m ' around the valve, and when the piston

moves toward either end of the cylinder the:

passage o or of from that end will communi-
cate through s with the exhaust- passage 4.
The valve is similarly relieved by ports Ty
which connect with small ports #, opening into
the exhaust, when the valve is ready for its
return stroke.

The lower cylinder-head, M, is made remov-
able, and has a threaded offset, N, by means
of which it is serewed in place, the lower in-
ternal portion of the cylinder-head being pro-
vided with threads for this purpose. On the
lower or outer part of this cylinder-head M is
formed a cylindrical projection or neck, O,
having two or more straight slots, P, for part
of its length, for the purpose hereinafter de-
seribed.

Over the neck or projection O slips the cyl-
inder - sleeve @, having two or more curved
slots, R, for the purpose hereinafter described.
At the upper end of the sleeve Q, and encir-
cling it, is the ratchet- wheel S, arranged so
that when in place the pawl T on the inside
of the lower head of the case B, in which the
cylinder is placed, will engage with said ratch-
et - wheel, so as torevolve the drill, as is more
fully described hereinafter.

The piston U and piston rod or stem V are
all in one piece, and the lower end of the pis-
ton-rod is cut away somewhat smaller than
the rest of the rod, and has screw - threads
formed on it, as shown at W, Itis also hol-
lowed out at the lower end, and has screw-
threads formed on its inner surface for the
drill - clamp to screw into, as hereinafter de-
seribed.

After the piston is in place in the cylinder,
and the cylinder-head screwed on, the piston-
rod projects down into and through the slot-
ted -neck or projection Q. The cylindrical
sleeve Q, having the curved slots in it, is slip-
ped over the neck or projection O, so that the
ratchet - wheel comes close up to the cylinder-
head, as shown. '

A small collar or sleeve, X, with screw-

threads on its inner surface, and two or more
Ings, Y, projecting from its sides, is screwed
onto the threaded portion W of the piston-rod.
It then remains between the outer part of the
piston-rod and inner part of the projection or
neck O, the lugs, however, projecting through
the straight slots P in the neck O and through
the curved slots R in the sleeve Q. A key,
Z, is then placed in the key-seat cut in the
inner side of the collar X and the outside of
the lower end of the piston-rod, so that the
collar X is keyed to the piston-rod, and thus
kept from turning; or a screw may be em-
ployed.

The clamp A/, by which the drill-rod is se-
cured to the piston-rod, has screw-threads
formed on its outer edge, and its lower end
formed with a shoulder. This clamp is split
lengthwise, and is made with slight taper, as
shown, so that when screwed into the inter-
nally-threaded lower end of the piston-rod,
hereinbefore described, the parts are sprung
together, so as to gripe the drill-head closely.
By unscrewing it the drill is quickly and easily
released.

In working rock-drills it is necessary that
the position of the cutting-edges of the tool
shall be changed at each blow of the drill, and
to accomplish this the drill must be more or
less rotated, according to the nature of the
rock, at each blow. In myimproved drill this
rotary motion is accomplished by means of the
mechanism herein deseribed, and the amount
of rotation may be regulated at will.

‘When the eylinder C is in position in the
casing Bthe lower head of the case Bis screwed
on, thus confining the cylinder in the case. -

As before deseribed, one or more spring-
pawls, T, are secured to a flange on the inner
part of the head D of the case B, and when this
head is screwed in place the pawl or pawls
are in position to engage with the ratchet-
band S on the slotted sleeve Q. This sleeve
Q has slots cut in it, which are made curved
and with an increasing twist, while the slots
P in the neck or projection O, over which the
sleeve Q is slipped, are cut straight. The
Iugs Y on the collar X correspond in number
to the slots in the neck O and sleeve Q, and
project into said slots, the collar carrying the
lugs being screwed onto the lower threaded
end ofthe piston-rod and keyed tosaidrod,soas
to be prevented from revolving except with
said piston-rod. The piston-rod,however, can-
not revolve independently, since the lugs on
the collar X project into the straight slots in
the neck O of the cylinder-head.

The cylinder itself, while confined in the
case B, is free to revolve. The spring-pawls,
which operate the ratchet S on the sleeve Q,
are, as described, on the inner side of the
head of the case B, and said case is kept from
revolving by the feed-secrew passing through
the lag in its side. As the reciprocating mo-
tion is given to the piston and piston-rod by
the valve motion herein described, when the"
piston-rod goes forward it carries with it the
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collar X, the lugs on said collar being free to
move forward and back in the straight slots
in the neck of the cylinder. As the rod comes
back, however, the lugs impinge on the sides
of the curved slots R on thesleeve Q; and as
this sleeve is held stationary by the pawl T in
the head of the case B engaging with the
ratchiets on the upper end of the sleeve Q,
the effect is to turn the cylinder slightly in
the case, so that the cutting-edge of the tool
clamped to the piston-rod is presented in a new
position in the drill-hole; then as the piston
is forced -forward again the pawls allow the
sleeve Q to revolve slightly, ready for a new
hold. ’ :

The amount of rotation to the drill depends
on the position of the lugs on the collar with
relation to the curved slots in the sleeve Q.
These slots have a gradunally-increasin g twist,
as shown. -

The collar may be screwed up or down on
the lower end, W, of the piston-rod, so as. to
bring the lugs on said collar at any desired
point in the slots. This is done by removing
the key or serew holding the collar to the pis-

ton-rod. Then, by removing the case - head.

and cylinder-head and giving one or more
turns to the piston and piston-rod, forward or
back, the collar is serewed up or down the pis-
ton-rod until it reaches the desired point with
relation to the curved slots in the sleeve ; and
as the lugs on the collar rotate the cylinder in

proportion to the curve in the slots, as the lugs’

are brought up to a point of greater curve of
the slots more rotation is given to the drill-
point. The key or screw is then put in blace
and the collar secured to the piston-rod, as be-
fore. By thus varying the position of the
collar and lugs in relation to the increasingly-
curved slots on the sleeve more or less rota-
tion is given to the drill, as desired.

The tripod-stand B’ is formed in two parts,
the parts being joined together by screws
passing through the flanges or clamps ¢/ and
D, the same screws or bolts joining the legs
forming the tripod to the tripod-stand. The
parts ¢’ and D’ have hollow bearings in them
to form journals for the trunnions of the trough
or carriage A and extensions or lugs to fit in-
to the slotted heads of the legs.

The legs B/ have screw-threads formed on
them, and internally-threaded sleeves F screw
on the legs, so that the height and position of
the drill may be regulated. These sleeves are
pointed at their lower ends, to prevent slip-
pingon the ground, and have lugs G ,on which
weights may be hung, so as to steady the drill.

A lock-nut, H’, screws onto the legs above
the sleeve, so that when the sleeve is turned
to the proper position, by serewing this nut
down against it, the sleeve is prevented from
moving by the jar when the drill is running.

The upper end or head, I/, of each leg is en-
larged and divided or slotted, as shown, to
form a clamp, so that the two parts clasp the
lugs oun the tripod-stand, Then, by passing
& serew or bolt transversely through both

head of leg and lug, the legs are firmly elamped
to the tripod-stand, the same bolt or screw
serving to clamnp the parts of the tripod-stand
together.

By my method of construction I avoid all
angular projections and exterior valve-cham: -
bers. All parts of my drill and valve are cy-
lindrical and made from a common cen ter, and
this enables me to make the whole of steel
and of the lightest and strongest construetion.
It is also easy to set up and take apart.

By my construction of the piston, contain-
ing its own operating-valve, moving in the
same direction with itself, and a short stroke,
I am enabled to attain a high rate of speed
and strike a greater number of blows.

The adjustable rotary feed enables me to
employ the drill to the best advantage in both
hard and soft rock.

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— ‘

1. The parts ¢’ D', fitted to receive the trun-
nion, and having an extension which fits into
the head I of the legs of the tripod, said head
being provided with a single screw, by which
the clamps are secured to the legs and to the
fronnions at one operation, substantially as
herein described. :

2. The case B, fitted to receive and support
theindependently-rotating driving-cylinder (¥,
said case having the threaded sleeve or nut H
secured to one side to receive the screw T,
which is journaled upon the trough or carri age
A, so that the case and eylinder may be moved
forward and back without reference to the ac-
tion of the cylinder or piston, substantially as
herein described.

3. The cylinder receiving and holding case
B, with its removable head D, provided with
the pawl T, together with the cylinder C,
sleeve Q, having the curved slots R, as shown,
collar X, provided with lugs Y Y, and the
ratehet S, substantially as herein deseribed.

4. The piston, with its extension W, fitted to
receive the drill-clamp A/, and having screw-
threads cut upon the outside, so that the col-
lar X may be screwed up or down upon it, to
adjust the position of the lugs upon said collar
with reference to the curved slots in the sleeve
Q, and the holding-key Z, substantially as
herein described.

5. The extension O of the cylinder, with its-
straight slots P, together with the sleeve Q,
with its curyed slots R, and the collar X, with
its lugs Y and pawl T, whereby the drill is
rotated while being reciprocated, substantially °
as herein desecribed. :

6. The extension O, with its straight slot,
and the sleeve Q, with its slots R, formed with
an increasing curve, together with the adjust-
ing-collar X, with its actuating lugs Y, where-
by the amount of rotation may be regulated
and adjusted, substantially asherein described.

7. The improvement in reciprocating drill-
ing apparatus, consisting in forming the valve
within the piston and concentrically with the
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cylinder, inclosing-case, and guide or trough,
whereby the drill, forming an extension of the
piston-rod, is rotated with the eylinder within
its case, substantially as herein described.

8. The improvement in direct-acting engines,
“consisting of the hollow piston U, moving ax-
ially within the eylinder C, and provided with
the ingress-ports & and ¢/ ¢/ and the exhaust-
ports s, in combination with the contained
valve, consisting of the heads g and the cen-
tral flange with the spaces m m’, the said
valve arranged and operated as shown, where-
by the piston is actuated in each direction,
substantially as herein described.

9. The hollow piston U, moving axially

within the cylinder C, and containing the con-

trolling-valve with its heads ¢ and surround-

ing spaces m m’, in combination with the in-
gress-ports I a o’ o’ o'/ and the exhaust-ports
8, % n, and r, whereby the piston and valve are
actuated in each direction simultaneously by
direct air-pressure, substantially as herein de-
seribed.

In witness whereof I have hereunto set my
hand.

HENRY RICHMANN.

Witnesses:
Gxo. H. STRONG,
FrANK A. BROOKS.
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