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Lo all whom it may concern : ~
Be 1t known that T, HENRY RICHMANN, of

the city and county of San Tranecisco, and
State of California, haveinvented an Improved :
5 Rock-Drilling Apparatus; and I hereby de-

clare the following to be a full, clear, and ex-
~act description thereof. R
- My invention relates to certain improve-
ments 1n that class of direct-acting engines in-
1o tended to actuate, by air or steam, a drill or
tool for boring rock, the drill being actuated
directly from a piston moving within a cylin-
der, which cylinderis, in turn, guided in a case
or carriage suitably connected with a column
15 ortripod for holding itin any desired postition.

My Invention consistsin a peculiar arrange-
ment of the valves and ports of the drill-oper-
ating piston and its actuating-valve, by which
both valve and piston are cushioned and a

20 high speed can be obtained without striking
the heads of the cylinders, and by which the
operating mechanismis simplified.

It also consists in an improved means for
rotating the drill and in an improved means

25 for protecting the feed-screw of the eylinder
from the effects of the jar or wear.

It further consists in a peculiar means of
attaching the drill-tool to the head or piston,
and 1n certain details of construction, whieh are

3o more completely shown in the accompanying
drawings, in which—

Figure 1 is a longitudinal sectional view.

through cylinder and air-chest. Tig. 2isa lon-
gitudinal section through the air-chest, show-

35 ing passages + 7. Figs. 3 and 4 are trans-
verse sections of the cylinder and air-chest.
Fig.d1s a longitudinal section of exhaust-pas-
sage. I1g. 6 shows the ring W with its lag.’

- Fig. 7 shows the face of the ratchet. Tig. 8
4o shows the face of the drill-clamp.

10 is an enlarged section of one end of the air-
chest, Ifigs. 11 and 12 show the wunder and
upper faces of the air-chest. Fig. 13 shows
45 the face of the valve O. Tfigs. 14 and 15 are
enlarged sections of the air-chest. Tig. 16 is

a broken section of feeding-screw in case or
carriage, | | |
Let A represent the semi-cylindrical case or

5o carriagein which the cylinderand the operating | pi

Iig. 9 is a
pian of the drill removed from the casing. Tig.

i mechanism of the drill are supported, thiscase

or carriage having formed upon its side a hol-

low bevel-edged trunnion, by means of which

1t 1s attached to the column or tripod by a
suitable clamp. The case or carriage is made 55
of such a shape that the cylinder may slide
back and forth in it, but can only be removed
at the ends. |

On one side of the case or carriage is formed
the feed-screw chamber or cover, A/, this cover 6o
projecting up beyond the upper end of the
case and inclosing or covering the feed-serew
U, at the upper end of which is the feed-screw
crank C/,  On the side of the ¢ylinder D is the
carrier i/, through which the screw C passes, 6¢
so that by turning the said screw the eylinder
with its drill is moved back and forth as de-
sired. - |

In the ordinary method of fitting feed-screws
to drills the screw is liable to become loose by 7o
the continued back-and-forth motion of the
drill, owing priucipally to the defective means
of securing the screw itself, the bearing of
which becomes worn by the jar. This defect
L overcome by forming on the lower end of the 4z
screw U two, three, or four, or more annular
V-shaped flanges or rings, ¢, which it in cor-

responding grooves in a box, a. This little

box ais madein two parts,and fits in the lower
end of the chamber or screw-cover A/, between 8o
a shoulder, a’, and a key, b, a set-screw, ¥,
keeping the two sides of the box together in
position. By having three or four \-shaped
flanges on the lower end of the screw plenty

ol bearing is given to hold it, and the key 8g

kkeeps the box ahead and prevents it or the
screw from jarring. The screw is not there-
fore liable to become loose, and the cylinder
and drill are held rigidly to their work. -
LThe method by which I secure my drilling- go
tool to the drill-head or piston-rod is peculiar,

‘and is such that it is griped securely, not at
-one point alone, but for all of its length inside

the drill-head. In order to accomplish this
the drill-head I, which is attached to or forms g3

part of the piston-rod, has a tapering hole, 4,

formed 1n its end, and. its outer end has r1ght-
hand threads upon it, as shown. |

The drill-clamp J is made in two or more
eces, and 18 tapered to correspond with the too
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parts, as hereinafter described.
‘or bushings may be removed or examined at
any time by taking ouf the hollowed heads or.|
screws f at the ends of the chamber.

)
ot

tapering hole in the drill-head. In this In-
stance I have shown it in two pieces. A slot,
4,is formed in the tapering portion, into which
a small screw, §/, projects, this screw passing
through the drill-head aund retting on flush.
The slot jis extended or elongated to allow of
the clamp being moved inward or outward for
a certain distance; but the screw j' prevents
the clamp coming out altogether. The outer
end of the clamp hasleft-hand threads formed
upon it iuside of the shoulder, as shown.

- To cause theclamp to gripethedrililemploy
a sleeve, K, the inner portion of which 1Is
threaded half right and half left with threads
of different pitch. That portion nearest the
drill-head is threaded to take the right-hand
threads of the drill-head, and that portion

‘nearest the drill is threaded to take the left-

hand threads of the clamp, which are of differ-
ent pitch from the threads of the drill-head
end. To insert the drill 1in the clamp the
clamp proper is slightly screwed out by turn-
ing the sleeve K, and opens enough to allow
the drill-butt to enter, and is then screwed
back. To cause the clamp to gripe the drill
tightly the sleeve is screwed in, thus drawing
farther into the beveled hole 1n the drill-head
the beveled clamp carrying the drill-tool. As
this clamp comes.in the beveled sides squeeze
the clamp more tightly, and cause it to gripe
the drill-tool for the whole length of said
clamp, but at no one point more than another.

Thescrew-threadsonthesleeveareso formed
that the rotation of the drill with its attend-
ant jar tend to screw it tighternstead of loos-
ening it, and, being internally threaded in two
directions, it also acts as a jam-nut to hold the
clamp to the drill-head. The drill-tool 1s thus
held rigidly in place and has a long bearing,
but is readily removed by loosening the clamp,
which cannot jam, owing to the peculiar con-
struction described.

To tighten or remove the drill 1t 1s neces-

sary to put a pin or lever in one of the holes of

the drill-clamp and hold it, and by turning the

sleeve when the clamp is held still the drill.

can be either removed or tightened, according
to the direction in which the sleeve 1s turned.

A novel featare in my device 1s the opera-
tion of the valves controlling the admission
and emission of steam or atr to the piston, and
the means by which the piston 1tself is oper-
ated, and also the method by which both valve

‘and piston are cushioned.

The cylinder D has attached fo 1t, on one
side, the air-chest I}, in which the. valve
A valve-chamber is formed 1n this
air-chest by placing therein a steel bushing,
d’, and the valve fits inside of this steel bush-
ing, which is slotted to communicate with the
The valve

The

a—
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diameters, to which the cylinder must be ac-
commodated.

Usually in rock-drills there is not as much
force exerted on the piston on the back

stroke as on the forward stroke, since the
presence of the piston-rod at the front end re-

duces the effective area of the piston at that
end. Drills sometimes, therefore, stick or
move slowly in being moved back, a detect
which I remedy by making the front end, L/,
of the piston L larger than the rear. The 1n-
creased diameter of the front end is sufficient
to account for the loss from the diameter of
the rod, and the opposite ends of the pistons
are therefore of the same effective area. 1have,
consequently, the same piston-area at both
ends, and the piston is given the same power
in drawing back as in going ahead.

Near the center of the piston is an annular
oroove, [, for establishing connection between
two ports, as hereinafter described, in order to
oive motion to the air-valve.

The air or steam for driving the drill 1s ad-
mitted to the valve through the neck or open-
ing H’, and then fills the valve-chamber be-
tween the inner headsorpistons, k, o1 the valve.

As the valve moves forward, as indicated by

the arrow, the head k passes by the opening or

“inlet-port M, allowing the air to pass into this

port; but as the piston L and the valve move
in the same direction at the same time, this
portor inlet M is closed atits lower end by the
piston itself. The air, therefore, cannot enter
the cylinder through this port, but goes through
the longitudinal passage M’ and through the
supplemental ports m m/, which are at the ex-
treme end of the cylinder and open behind
the piston. In passing through these ports m
m/ the air goes around the plate or valve o,
which is so arranged as to admit air to the ¢yl-
inders, but not to allow it to pass out, for the
purpose hereinafter described. _

The small plates or valves o o' are made 1u
a peculiar shape, being narrower at the center
than at the ends, as shown. They do not sit
down on the bottom of the port in which they
are placed, but rest on a ridge or shoulder, z,
which is formed for it to drop upon. The air
or steam may, therefore, enter the cylinder
past this valve when it is sitting on the ridge

or shoulder by passing by the narrower cen-

tral part of the plate or valve, but 1t cannot
pass out of the cylinder, since the plates or
valves o o/, when the exhaust-air lifts it, shuts
up against the port m or n, as hereinafter de-
seribed. The air, then, as it comes from the
valve - chamber through into the cylinder

‘through the passage m m/, starts the piston

ahead, but as soon as it has moved a short
distance the whole force of the air will come
in direct through the large port M without hav-
ing to pass through M’ m /. The air at the
other end of the piston, which has to be ex-
hausted, then passes up out of the port N and

65 cylinder is not bored the same size all the { out of the exhaust-port Q. These exhaust-
way through, since I make my piston of two | pors Q and Q' are near each end of the valve-
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chamber, and are so situated as to be nearer |

~the ends of said chamber than the inner pis-
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tons, k,ever reach. The said pistons k% are so

‘Pplaced on the valve-stem d with relation to the

ports M N, which form alternately inlet and
outlet passages, that for the admission of air
the piston is partly over the inlet-port, so as to
leave a comparatively small opening to admit
the compressed air through the passages M or
N, as the case may be, while either of said pas-
sages which is acting on the exhaust is left
wide open by the piston % sliding far enough
by the opening to let the air escape freely.

The exhaust-ports Q R, at opposite ends of |

the valve-chamber, are always between the
two pistons %k &, and their passages are car-
ried across the valve-chest to the common dis-
charge O, These exhaust-ports being between
the pistons, the compressed air admitted be-
tween the central pistons, & &/, can only enter

either of the passages M or N, as the case m ay

be, while the exhaust-air issning from either
ot these same ports M N is directed behind

the piston k and between it and the piston &/,

so that it may escape by said exhaust-ports Q
or Q. The ports M N, therefore, act both as
outlet and inlet ports alternately, the pistons

k regulating their functions in this respect.

The air continues to exhaust out of the Pas-
sage N, as described, until the end of the pis-
ton passes by said passage N in the cylinder,
when no more of the exhaust-air can escape.

‘What air then remains in the cylinder heyond

theend of'the pistonin trying to escape through
the small port #/ shuts the plate or valve o’ an
against the port », thus closing said port, so

the sald air cannot eseape. An air-cushion is

thas formed in said eylinder, which prevents
the piston ever reaching the eylinder-head.
When the valve is in the position to admit
alr at this end the operation is repeated in
the same manuer, the air entering through N
N’ 5 %', the valve o dropping to admit it to

the cylinder behind the piston, and when the

end of the piston passes N the air all comes
In through that port in the same manner as
hereinbefore described as occurringattheother
end, the exhaust also taking place at the oppo-
site end in the same manner.

In order that the compressed air admitted
to the valve-chamber for working the piston

‘may also operate the valve suitably without

the necessity of too many valves or workin o
parts, L employ the following peculiar arran oe-
ment of parts: | |

Let us suppose the valve to be at that end of
the chamber where it is admitting air through
the port M to start the piston, the valve and

piston being at the same end at the same time.

I'rom the valve-chamber in which the valve-
stemd moves, and between theinner heads, k, of
the valve,lead two ports, ¢, which are cat $o as
to communicate with the ¢ylinder in which the
actuating piston moves, in order, at the proper

‘time, as hereinafter described, to allow some
of the compressed air entering the opening H’

to enter said cylinder near the center, as well
asattheends. Inthecylinder,registering with

these slots ¢ ¢, are cut corresponding slots # 97,

communicating with passages formed in the
air-chest, which cross each other and lead to
the extreme ends of the valve - chamber, as
shown, so as to open outside of the outer P1s-
ton, &/, of the valve. |
As has been before described, the piston has

an annular groove, I, formed at a suitable

point, thé object ot which is to connect these
passages ¢ ¢’ r ', 1n order to actuate the valve
in the same direction as the piston. N oW, as
the piston starts forward, impelled by the air
entering through M, the valve is at the same

end as that from which the piston starts. The

passages ¢ " are also both filled with com-
pressed air, which cannot, however, enter the
cylinder on acconnt of the face of the piston
closing said ports ¢ #” when they enter tlie cyl-

mnder. Assoon,however, astheanuular groove

lin the piston comes opposite the slots ¢
sald passages are connected, and the com-
pressed air may pass out of the valve-cham-
ber through the passage # into the groove or
channel /, and thence into the passage »/ , lead-
ing in behind the valve-piston &. The valve is
then thrown forward, so as to admit air at the
other end of the piston, the valve being actu-
ated 1n the same direction as the piston, The
slots of the passages » 7 ¢ ¢ where they enter
the cylinder are somewhat elongated, and are
wider than the groove in the piston, so that
as this groove or channel is passing by said
slots plenty of time is given for sufficient air
to enterthe valve-chambertoactuate the valve.
In fact these slots are made about as wide as
the length of travel of the valve.

[n the reverse motion the operation is the
same—ithat is, the air comes through ¢, and
the channel connects this with the passage 7,
throwing the valve in the direction of the pls-
ton travel. The passages » # are so formed
1n the air-chest to cross each other, as shown,
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without communicating with each other, in

order that the valve may be moved in the
“proper direction. |

It will e seen that in starting the piston
from the end where the air enters through M,
as described, the groove I in the piston. con-
hects the passages ¢ r, so the air may enter
the valve-chamber and keep the valve at the
same end as the piston. When the groove I
reaches the slots ¢ 4/, then the air entering
the valve-chamber throws the valve over to
the other end to follow the piston. When the
piston, therefore, is at-the end of the stroke, the
grooveis in the proper position to connect the
slots which will keep the vaive at the same
end, whichever that may be.

By moving the valve and piston in the same

direction, the admission and exit of alr 18 reg-

ular, and the jar communicated to the parts
does not affect it. |

The gradual cushioning of the valve is ac-

| complished by the hole p p’ through the spin-

“5.
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dle of the valve. As soon as the neck of the
valve-stem begins to enter the hollow or coun-
tersink f7 in the valve-chamber head f, the air
is compressed in the hollow head; but some
of this compressed air can escape gradually
through the small hole p p’ to the outside of
the piston %/. There is some compression also

between the outside of the piston & and the

inside of the head f; but the openings p p’ ad-
mit of enough air passing out to bring the
valve up easily. A small disk of rubber or
leather is put on the inside of the hollow 1,

‘50 the valve-stem, if it strikes, will do so with-

out noise or jar.

A hole, I, is made through the cylinder,
just at the offset in said cylinder, so that there
will Le no vacanm and no compression behind
the rear portion of the enlargement 1" of the
piston L. As the piston travels back and
forth free ingress and egress of air is given
behind this enlarged portion L through the

hole I'. Otherwise the piston would not travel

freely.

A ratchet-sleeve, I, having diagonal slots
P/, is fitted over the drill-head or spindle I,
inside of the eylinder-extension K/, and lags ¢

fit into these diagonal slots, as shown, the

drill-head or spindle itself being attached to
or forming part of the piston, as hereinbefore
described.

The method by which I impart @ rotary mo-
tion of the drill is such that a very small ro-
tary movement can be made, while at the same
time plenty of gripe is given to the ratchet,

&e., by which it is accomplished.

The extension-head S of the cylinder D 18 ¢x-
tended into thecylinder-extension K/, as shown
at Fig. 1, and on opposite sides of this exten-
sion S are the pins or lugs S/. Between these
lugs, fitting in the head, are springs s, on which
rest the ratchet-sections V, these sections en-
cireling the extension-hiead S, as shown. The
ratchet-seetions V are not made in a complete
circle, but the pins take up part of the circle,
and as the ratchets on the sleeve with which
they engage are evenly cut on a circle, only

half of the teeth will engage at one time when

50

55

60
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two segments or ratchet-sections are used, and
only one-third when three are used. A very
slight turn may therefore be given to the drill
without having very small teeth to the ratch-
ets, which are objectionable in devices of this
kind.

The teeth of the ratchets I make 1n a peca-
liar form to adapt them to take up wear. De-
tween each tooth vis a slot, ¥/, cut deeper than
the tooth, as shown. It ison the beveled faces
of the teeth themselves that the wear occurs
from constant friction; but the faces of teeth
formed in this maunner may wear until the
lower edge of the tooth 1s worn down to the
bottom of the slot before the pointof the tooth
will touch and be worn oft.

In the working of ratchets, when the teeth

‘disengage, the point of the upper tooth will not |
‘drop from the point of the lower toothin a | inder

vertical line in taking a new gripe, but will

jump slightly. In doing this in my improved

form of tooth the point of the upper one will

cateh on the back of the slot and be directed

against its disengaging tooth without much
slip. In this way all wear is taken up auto-
matically, and the teeth are sure to engage.
As the piston is moved back by the air or
steam the drill-head and drill are rotated by
the pins orlugs in said drill-head sliding in the
diagonal slots in the ratcheted sleeve, the
sleeve itself being held by the ratchets ot one
of the sections V engaging with the sleeve-
teeth. The drill-head, piston-rod, and piston
are therefore turned slightly, so that at the
forward stroke the cutting-edge of the tool in
the drill-head is presented in a new position
in the drill-hole. The springs under the sec-
tions keep them engaged at all times with the
teeth of the ratcheted sleeves.
oripe or engagement of the ratchet-teeth 1s 1n-
sured Ly this arrangement, and when the turn
of the drill and head is only slight there 1s no
danger of the teeth missing, since with two

75

80
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sections a turn of only half the width of a

tooth will admit of an engagement with one
or the other of the sections.

Another difficulty experienced in rotating
rock-drills is that the drill-head or spindle will
sometimes go back and forth and be turned
just as much as the diagonal slot will admit,
but will not turn clear around gradually.
This is due to the fact that the piston rod or
clamp is loose in its packing and slides back
and forth too readily. Intightening them too
much to overcome this, power is lostin thein-
creased effort to reciprocate and revolve the
drill. This I obviate by placing on the drill-
head or spindle a grooved ring, W, through
which the spindle reciprocatesfreely. A chan-
nel, w, is cut longitudinally in the drill-head
or spindle, and a key or lug, w’, on the ring W,
fits in this. A set-screw, W/, projects through
from the eylinder-extension 1nto the groove on
the ring W, by which the friction on this ring
is regulated. I can, therefore, while permit-
ting a free reciprocating motion to the drill,
eive friction enough to the drill-head or SpIn-
dle to cause the drill to turn properly. The
face of the ring may be made flat or grooved,
as desired, the set-screw fitting against it and
oiving any desired friction. This frietion-ring
is preferable to a ratchet in the same position.

Having thus described my invention, what
I claim as new, and desire to secure by let-
ters Patent, 18— |

1. In a rock-drill, the combination, with the
feed-serew C, provided with two or more V-
shaped flanges, ¢, of the grooved box a, fitting in

95
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the feed-serew chamber A/, against the shoul-

der ', said box being provided with a key, b,
whereby wear is taken upand jar ot thescrew
is prevented, substantially as herein described.

2. In a rock-drill, the combination, with the
case or carriage A, adapted to carry the cyl-
D and drill-operating mechanism, of the

130‘
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firm hold, substantially as and for
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adapted to carry the screw C, with its flanges
¢, and the box a, with its regulating-key b and
set-screw O, whereby said screw and its parts
are protected from acecident, substantially as
herein described. |

3. In a rock-drill, the method of attaching
the drill-tool to the head, consisting in torm-
ing & tapering recess in said head, and pro-
viding a tapering clamp, made in two or more
pieces, for the drill, and interposing between
saild clamp and head an oppositely-threaded
sleeve which connects the head and clamp,
whereby a long gripe or bearing is obtained on
the drill-tool, substantially as herein described.

4. In combination with the externally-
threaded drill-head I, provided with a taper-
ing recess, 4, and the threaded drill-clamp J,
made in two or more parts, tapered as shown,
and having a slot, §, for securing the screw j,
the sleeve K, with its internal threads formed
halt right and half left, or of different piteh,
sald sleevebeing interposed between the clamp
and head, whereby the clamp is connected to
the head without liability of jammin g, and the
sleeve acts as a jam-not as well, substantially
as herein described. |

9. Theimprovementin the rotating mechan- |

1sm of rock-drills, consisting in forming the
ratchets which engage with the ratcheted
sleeve having the diagonal slots, in which the
lngs of the drill-head move, in two or more
sections, so placed that only one of said sec-
tions of teeth will engage with those of the
sleeve at one time, whereby a very slight turn
may be given to the drill-tool, and at the same
time the teeth may be large enough to take a

herein described.

6. In combination with the drill-head hav- |

ing lugs which move in the diagonal slots of

the ratcheted sleeve, the two or more ratchet-

sections V encircling the extension-head S,
and held between the circle-breaking
sald sections V being provided with the springs

8, to keep them in contact with the teeth of
the sleeve, substantially 45 and for the pur- |

pose herein described. |

7. In combination with the ratchet-teeth #
of the rotating mechanism of a rock-drill, the
Interposing deepened slots v, whereby the
wear ot the teeth is automatically taken up,
substantially as herein described.

S. In an engine having a piston and valve
adapted to be moved in the same direction by
air, gas, or vapor uander pressure, the main
piston L L/, and the valve consisting of the
heads k and %' in pairs, which are united by
the stem d, so that the heads of the valve stand
opposite the extreme ends of the cylinder, in
combination with the ports M N, the supple-
mental portsm n and m/ #/, and the plates o o',
fittedinto the supplemental ports, so that the air

under pressure passes directly from the valves _

to the piston without the intervention of long
passages, substantially as herein desecribed.

the puarpose |

pins 3, |

feed-screw cover A/, |

q

O

9. The double piston L I of different diam-
eters, moving in a correspondin gly-shaped cyl-
inder, the part I, having a single groove, I,
formed around it, as shown, in combination

| with the ports ¢ ¢ » +/, whereby the valve is

caused to travel in the same direction with the
piston, and operated substantially as herein
described. |

10. The valve consisting of the heads % [

united by the stem d, and provided with ex-

tensions which move in the chambered head

I of the valve-chest, to cushion the valve at
each end of the stroke, in combination with
the counecting-ports p p’, opening through the
sides of the stem, and extension of the valve
upon opposite sides of the head %/, so that the
movement of the valve toward the end of the
chamber carries the port p’ into the chanbered
head f and closes it, to allow the air admitted
through the passages » 7' to act upon the head
k', to start the valve, substantially as herein
described. ﬁ
11. The valve cousisting of the double pis-
tons or heads & %/, with their connecting-rod
d, moving in the independent chamber, which
1s provided with a central inlet-port between
the heads k £, and the two exhaust-ports Q
(', between the heads % and %/, said heads be-
ing 8o adjusted with relation to the cylinder
ports or passages m n that a smaller opening
1s formed for the admission than for the d1s-
charge of the air, substantially as herein de-
scribed.
12, The flat plates or valves o ¢/, placed in

{ the passages m m, which are constructed to

allow the passage of air in one alrection, as
shown, in combination with the passages m
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m' # #', the main piston L I, and the valve -

consisting of the heads % %/, united by the
stem d, and moving in a chamber having the
ingress-port H’ and the egress-ports Q Q ,
substantially as herein described.

13. The valve-chest D/, having a cylindrieal
bore of a length equal to that of the main cyl-
inder to receive the valve, consisting of the
heads k& I/ and uniting-stem d, and provided
with the ports m m’ # 2/, said valve-chest be-

) 1ng bolted upon the eylinder, so that the plates

0 0o’ may be introduced at the point of junction
and be accessible, substantially as herein de-
scribed. |

14. The valve-chest D', having the eylindri-
cal bore adapted to receive a valve, consist-
ing of the heads k %, united in pairs at each
end of the cylinder by the stem d, in combi-
nation with a steel bushing, d’, fitted to each
end of the bore at the points where the double
heads travel, substantially as herein deseribed. |

In witness whereof I have hereunto set my
hand. | -

HENRY RICHMANN.

Withesses: |
CHAS. G. YALE,
FRANK A. BROOKS,
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