


UNITED STATES PATENT OFFICE. 

AMOS STEVENS AND ARTHUR L. STEVENS, OF PHILADELPHIA, PA. 
STEAM ROCK-D R. 

SPECIFICATION forming part of Letters Patent No. 293,371, dated February 12, 1884. 
Application filed June 27, 1883. (No model.) - 

To all ????, it may concezºn», : 
Be it known that we, AMOS STEVENS and 

ARTHUR L. STEVENs, of the city of Philadel 
phia, county of Philadelphia, and State of 
Pennsylvania, have invented an Improvement 
in Steam Rock-Drills, of which the following is a specification. 
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Our invention has reference to steam rock 
drills; and it consists in certain improve 
ments fully set forth in the following specifi 
cation, and shown in the accompanying draw 
ings, which form part thereof. 

In the drawings, Figure 1 is a sectional ele 
vation of our improvedsteam rock-drill online 

v. Fig. 2 is a cross-section of same online & 
2. Fig. 3 is a cross-section of the valve mech 
anism. On line of y. Fig. 4 is a section or a 
part of the valve mechanism on line 0 , es 
pecially adapted to reciprocate the mainsteam 
valve and vary the stroke of the drill. Fig. 5 is a perspective view of the brass valve-cylin 
der. Fig. 6 is a side elevation of same. Fig. 
7 is a cross-section on line ac ac. Fig. 8 is a 
perspective view representing the steam-ports 
for the steam-cylinder. Fig. 9 is a cross-sec 
tion on line v c, and shows the ratchet mech 
anism to rotate the drill-bit. 
elevation of the slotted cylinder by which the 
drill-bit is intermittently rotated. Fig. 11 is 
a cross-section of the drill on lines S. Fig. 12. 
is a cross-section of same on line tt. Fig. 13 
is an elevation of the upper steam-piston re 
moved from its piston, and Fig. 14 is a plan 
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piston-rod. 
and elevation of the bisected ring used to hold 
the said upper piston from moving upon the 

A is the steam-cylinder, and is made of a 
casting bored entirely through, being after 
ward subdivided. In the middle of this cyl 
inder I place a ring, B, and secure it in place 
by screws B". 
C is the piston-rod, and is made solid with | 

the drill-chuck C, one piston, C, and the taper 
ing or cam extension CC. The upper end of 

E, which presses against a flange, e. 

Fig. 10 is an 

cylinder. (See Figs. I and 11.) 
head E is placed over the chuck C and fitted 
around the end of the splitbushing E, holding 
it in place. This head E is secured to the 
cylinder by bolts F and centered by the bush 
ign E. Then the split stuffing or packing 
gland Eisplaced around the piston, (see Figs. 

Then the 
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1 and 12,) and is pressed in by a screw-ring, 
Pack 

ing is placed between the glands E" and bush 
ing E, and thereby makes a steam-tight joint. 
The split ring c" (see Fig. 14) is placed upon 
the upper end of the piston-rodandin a groove, 
C. The loose piston C is then placed on the 
piston-rod and against the ring cinclosing it, 
and is secured in place by a pin, c, or other 
equivalent device. The upper end of the cyl 
inder A is closed by the head A', which car 
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ries the valve mechanism L, adapted to oper 
ate the main valve. 
projects through this head A', and is provided 
with a feather, C, which works in oblique slots 
g in the cylinder G, which is secured to the 
ratchet-wheel G', free to rotate in one direc 
tion, but held from rotation in the other di 
rection by pawls g and springs g”. This cyl 
inder G is supported on one end by the head 

The cam-extension C. C. 

75 

A? and on the other by a case, A", secured to 
said head, and is kept in place by a packing 
block, A', preferably of vulcanized fiber, held 
in against the end of cylinder A' by a cap, A', 
through which the bolts FF pass. From this 
it is seen that all of the parts of the mainsteam 
cylinder-viz., A.E, E, A, A, and A-are held 
together by said bolts Falone, this greatly sim 
plifying the construction of rock-drills 
erally. The cylinder A is grooved on each 
side to receive the guides h of support H', 
which is provided with a nut, H, through 
which the screw Hworks to raise or lower the 
drill, the said screw being carried by an ex 
tension on the cap A, and provided with a 
crank, H. 
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b b are the steam-ports which open from the 
this piston-rod C is passed through the hole in steam-valve, and respectively extend to the 
the ring B", which it fits nicely, and the piston 
C. works in the lower chamber, B, of the cyl 
inder A. A divided plug, E, is then placed 
around the piston-rod, and its enlarged end is 
received in a groove, e, in the bottom of the 

tops of each cylinder or chamber B and the 
95 

bottom thereof, one of the latter entering the 
lower chamber, B, a short distance from the 
bottom, as shownin dotted lines, Fig.1 so as to 
enable the pistonto cushion on live or exhaust IOO 
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Steam, as set forth in another pending appli 
cation of ours. 

I is the steam-chest, and is provided with 
the steam passage-way I, to which steam is 
admitted by a steam-valve, O, located in said 
passage-way, and a brass cylinder or valve 
case, J. This cylinder J is provided with two 
Steam-ports, i, to admit steam, and two steam 
ports, f', to allow it to pass into or from the 
Steam-ports b, and thence to or from the cham 
bers B. B. It is also provided with an ex 
haust-port, j', which opens into the exhaust 
Q. The ports j open into the steam passage 

This case J is clamped between two 
disks of Vulcanized fiber or any other suitable 
packing, k", and the end closed by a screw 
plug, K'. 
N is a disk having an exhaust-port, n', and 

two steam-ports, n, the former of which is con 
nected with the exhaust-portf' by a groove or 
port, i, (see Fig. 6,) and steam-ports in in are 
respectively connected with each end of the 
case J by grooves or ports ii. (See Fig. 5.) 
The head A. carries a brass cylinder, L, ar 
ranged at right angles to the piston-rod, and 
provided with steam-ports lt and exhaust 
port l', substantially as in the case J, the said 
ports opening into the ports in n. The ports 
ll open into the steam passage-way I. 
M is a cylindrical steam-valve, having cyl 

inders M M and M, the two former of which 
control the admittance of steam by ports ll, 
and the latter of which puts the steam-ports in 
alternately into communication with the ex 
haust-port l', or, in other words, the steam 
ports in with exhaust-port n'. These cylinders 
are connected together by body m, which ex 
tends below to form a screw-shank, M, which 
works in a nut, M, which is adapted to verti 
cal movement, but not rotary movement, asit 
is kept from turning by a feather, m, and 
groove m'. This nut rests upon the cam-ex 
tension C. C. The top of the valve M is pro 
vided with extensions P, between which work 
a flat or square extension-piece, P, secured to 
or formed integral with a disk, p, and headp', 
held in the cap R by a gland, R. By turning 
the extension P' the valve M may be raised or 
lowered with respect to the case L by screw 
ing it more or less into the nut M". 
K is the main steam-valve, and is similar to valve M, it having cylinders Kz K’ and Kº, 

connected together by body ic, and works in 
the case J and between the packing lic. 
The pistons C C have their diameters re 

duced, as at c, to allow the passage of steam 
from the ports to start said pistons and pre 
vent the ports being entirely closed. 
The drill-chuck is made with slots c' and 

apertures c”, into which tapering keys Cº, hav 
ing extensions c, are placed, the points of said 
keys being curved out, as at c, to allow of the 
ready insertion of the drill-bit D. The exten 
sions or lugs c' prevent the keys falling out 
when the bit D is removed. The process of 
drilling causes the keys to be driven down, 
tightly clamping the bit D, but which may be 
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removed, when desired, by knocking back the 
keys by striking the lugs c”. . 
The operation is as follows: The various 7O 

parts being as shown in Fig.1, and steam being . 
admitted from pipe Q by valve O, it passes 
through valve K to the upper ends of each 
chamber B, forcing down the pistons. During 
this operation the cam-extension C'C' slowly 75 
moves the valve Mup and rotates the cylin 
der G. As soon as the valve Mis raised suffi 
ciently high to admit steam from upper port, 
l, steam passes along port i' to the end of 
case J and throws the valve K to the other 8O 
end of said case, and now the steam is ad 
mitted to the bottom ends of the chambers, and 
that above the piston passes off by exhaust 
portf, and when said valve Kshifted its posi 
tion the exhaust-steam between its end and 85 
packing k is passed by ports in lin' 'n' to ex 
haust-port j. During the upward stroke of 
the piston-rod it makes a part of a revolution, 
as the ratchet-wheel G' is prevented from ro 
tating, and hence the feather C follows the 90 
oblique slot g. A slight steam-pressure on 
the top of the valve Malways insures its being 
worked by the cam-extension. The stroke of 
the drill may be regulated by turning the ex 
tension P, as that changes the position of the 95 
valve M, causing it to vary the time of admis-, 
sion of steam to the rear end of the valveK, and 
thereby vary the time of admission of steam 
below. the pistons to lengthen or shorten the 
stroke. 
While we prefer the constructions shown, 

we do not limit ourselves to all of the details, 
as they may be modified in various ways with 
out departing from our invention. 
In this application we do not claim the Spe 

cific construction of the drill-chuck, as that Will 
form subject-matter of a future application. 
We are aware of the patent to Githens, 

August 5, 1875, and claim nothing therein . 
shown or described, the bolts in that patent IIo 
being adapted to transmitmotion to the buffer 
head when the front cylinder-head is struck 
by the piston, and to hold the buffer-head rigid 
when the rear cylinder-head is struck by the 
piston, to the end that both heads shall have 
end-play or spring motion. 
Having now described our invention, what 

we claim as new, and desire to secure by Let 
ters Patent, is 

1. The combination of a cylinder, piston 
rod C, having piston C, split bushing E, head 
E", split gland E, ring E, and a chuck made 
solid on the end of said piston-rod, substan 
tially as and for the purpose specified. 

2. The combination of a cylinder, ring-piece I 
B', piston-rod C, having solid piston C, loose 
piston C, split bushing E, head E, split gland 

I OO 
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E", ring E, a chuck made solid on the end of 
said piston-rod, and mechanism to give Said 
piston-rod a partial revolution upon its up- I3O 
stroke, substantially as and for the purpose 
specified. ?? 

3. The combination of a cylinder, ring-piece 
B', piston-rod C, having solid piston C, loose 

- - - .........? . . • ???? 
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piston C, split bushing E, head E split gland with a piston steam-valve to admit. Steam to 
E", ring E, a chuck made solid on the end of 
said piston-rod, cam-extension C C, having 
feather C, cylinder G, having oblique slots g, 
ratchet-wheel G', and one or more pawls, of', substantially as and for the purpose specified. 

4. The combination of a cylinder, ring-piece 
B', piston-rod C, having solid piston C, loose 
piston C, split bushing E, head E, split gland 
E, ring E, a chuck made solid on the end of 
Said piston-rod, cam-extension C C, having 
feather C, cylinder G, having oblique slots g, 
ratchet-wheel G', one or more pawls, g, parts 
A’A*, and cap A*, and bolts IFF, substantially 
as and for the purpose specified. 

5. The combination of a cylinder, ring-piece 
B, piston-rod C, having solid piston C, loose 
piston C, split bushing E, head E, split gland 
E", ring E, a chuck made solid on the end of 
said pistom-rod, cam-extension C C, having 
feather C, cylinder G, having oblique slots g, 
ratchet-wheel G, one or more pawls, g', parts 
A" A” and cap A", packing A", and bolts FF, 
Substantially as and for the purpose specified. 

6. The combination of cylinder A, ring 
piece B, piston-rod C, having solid piston C, 
loose piston C, bisected ring c, and means to 
Secure said piston C on the piston-rod, sub 
stantially as and for the purpose specified. 

7. The combination of cylinder A, having 
steam-portsb, ring-piece B, piston-rod C, hav 
ing solid piston C', loose piston Cº, bisected 
ring c, and means to secure said piston C" on 
the piston-rod, the said pistons having a por 
tion of their length reduced in diameter, as at . 
? substantially as and for the purpose speci 
ed. - 

8. A cylinder, in combination with a pis. 
ton-rod having a solid piston and chuck formed 
upon it, a split bushing to fit the end of the 
cylinder and encircle the piston-rod, a head 
to hold said split bushing together and in 
place, and means to make a steam-tight joint, 
substantially as and for the purpose specified. 
9. The combination of cylinder A, having 

steam-ports b, the lower of which enters the 
lower chamber, B, of the cylinder a short dis 
tance above its bottom, to enable the piston 
to cushion on live or exhaust steam, ring 
piece B, piston-rod C, having solid piston C, 
loose piston C, bisected ring c, and means 
to Secure said piston C" on the piston-rod, the 
said pistons having a portion of their length 
reduced in diameter, as at c, substantially as 
and for the purpose specified. 

10. In a rock-drill, a piston-rod extended 
to form cam-extension C. C., in combination 
with a piston steam-valve to admit steam to 
the cylinders above and below the pistons, and 
an auxiliary valve mechanism controlled by 
said cam-extension to control or govern the 

- time of admittance of steam to each end of 
said piston steam-valve to cause it to recip 
rocate, substantially as and for the purpose specified. 

11. In a rock-drill, a piston-rod extended 
to form cam-extension C C, in combination 

the cylinders above and below the pistons, 
an auxiliary valve mechanism controlled by 
said cam-extension to control or govern the 
time of admittance of steam to each of said 
piston steam-valves, to cause it to reciprocate, 
and mechanism, substantially as set forth, to 
vary the stroke of the piston-rod, substantially 
as and for the purpose specified. 75 

12. In a rock-drill, a piston-rod provided 
with the cam-extension C C, projecting from 
the rear end of the cylinder and inclosed in a 
separate case, in combination with said cyl 
inder-case, valve mechanism actuated by Said 
cam-extension to control the admittance of 
steam to the cylinder above and below the 
piston, and means, substantially as set forth, 
controlled by the reciprocations of said Cam 85 
extension, to impart an intermittent rotary - 
motion to said piston-rod, substantially as and 
for the purpose specified. 

13. In a rock-drill, the cam-extension C'C', 
in combination with valve mechanism I and 
L, when constructed as shown, substantially 
as and for the purpose specified. . . 

14. In a rock-drill, the cam-extension C'C', 
in combination with valve M, having Screw 
M", ports lll, valve K, ports jjin n i i i", 
nut M', and means to screw said screw M 
more or less into the said nut M', substan 
tially as and for the purpose specified. 

15. In a rock-drill, the cam-extension C'C', 
in combination with valve M, ports t t l, 
valve K, ports j if n n i i i", packing kic, 
to receive the concussion of the valve K in its 
reciprocations, substantially as and for the 
purpose specified. 

16. In a rock-drill, the cam-extension CC, 
in combination with valve M, ports l l i, 
valve K, ports jij"j" in n. iii, passage-way 
I, and steam-Valve Oin Said passage-Way, to ad 
mit steam from the steam-main simultaneous 
ly to both valves K and M, substantially as 
and for the purpose specified. . . 

17. The combination of cylinder A, piston 
rod C, a rear cylinder-head, and splitbushing 
E with head E' ånd longitudinal binding-bolts 
FF, substantially as and for the purpose speci 
fied. 
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S. The combination of cylinder A? piston . 
C, a rear cylinder-head, and split bushing E 
with head E, a packing-gland, Eº, and longi 
tudinal binding-bolts FIF, substantially as and 
for the purpose specified. - 

19. The combination of cylinder A, piston 
rod C, a rear cylinder-head, and split bushing 
E with head E, a split packing-gland, E, 
ring E*, and longitudinal binding-bolts FF, 
substantially as and for the purpose specified. 

In testimony of which invention we hereunto 
set our hands. 

AMOS STEVENS. 
ARTHUR L. STEVENS. 

Witnesses: 
WILLIAMI MICWADE, 
CHAS. OPITZ. 
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