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10 all whom it maiy concern:

Be 1t known that I, ABRAHAM J. SYPHER,
a citizen of the United States of America, and
residing at Iron Mountain, in the county of
St. Francois and State of Missouri, have in-
vented certain Improvements in Steam Rock-

-Drills, of which the following isaspecification.

The nature of my invention is as follows:
The first part of my invention consists of the
combination of tappets or lifters, pins, and

the two small auxiliary balance-valves, in con-

nection with the two gradual tapers or inclines
on piston and steam ports or passages to the
main planger-valve, the object of this com-
bimation and of those parts of my invention be-
1ng to exhaust steam from one end of the main
valve and to at the same time admit live
steam at the other end alternately, thereby
causing the main valve to move back and forth,
admitting and exhausting steam alternately to
front and back end of cylinder without con-
cussion, the movement being gradual withont

jar or knock, thereby saving wear and break-

age.

The second part of my invention consistsin
the combination of the spring-valve with the
ports or passages for steam from the main ports
or side pipe to the back end of the cylinder,
(behind the piston,) in connection with the
placing of the opening for the admission of
steam into the cylinder through a side pipe,
say one and a half inch {from the inside of the
back head, thus forming a steam-space for the
purpose of forming an elastic steam-cushion,
to prevent the piston from striking the back
head. The spring-valve will admit steam free
to fill the cushioning-space; and in case the
compressed steam thus admitted 18 not suffi-
cient to start the piston, steam will continue to
pass through these openings until the piston
passes the main opening, whieh is at least one
and one-half Inch from the end of the cylin-
der, as before stated. In casethe momentum
of the piston (with the added weight of the
drill and piston) compresses the steam to a
oreater density than that of the boiler-press-
ure, (which is very common in all drills,) the

- spring-valve at the back end of the cylinder,

50

immediately under the head, closes and pre-
vents the escape of steam through the small
ports or holes back into the boiler, thereby
forming a perfectly elastic cushion.

By this !

| device the striking of the back cylinder-head

by the piston is prevented. Ialso makealike
spaceat the frontend of the eylinder; but there
the extra valve and ports for admitting steam
behind the piston are not necessary, because,
when the drill is properly ted, 1t strikes the
roek if not fed fast enough, instead of striking
the front cylinder-head, as is the case 1n other
drills. In my drill the piston will cushion on
steam, and the attendant 1s thus notified that
the drill is not fed fast enough.

The third part of my invention consists in
the placing of the side pipes or steam-passages
from the main valve to the ends of the cylin-
der somewhat to the sides of the cylinder, so
that the steam-ports can be placed length-
wise of the cylinder, i order to admit of
the placing of the main plunger-valve cross-

wise on the eylinder and at right angles with

its ereater axis, thereby forming and securing
a true balance-valve, whether drilling verti-
cally or at any angle.

In the drawings, Figure 1 1s a central verti-
cal section on theline V, shown 1n Iigs. 2 and
4. Fig. 2 is a front view showing section on
line W, shown in Figs. 1 and 4. I'ig. 3 18 &
top view of section of upper head on line X,
shown in Tigs. 1 and 2. Fig. 4 1s a top view
or plan of section on line Y, shown in Figs. 1
and 2. Fig. 5 is a top view of section on line
Z, Figs. 1 and 2. 7The feed serew 18 shown
only in Figs. 1 and 2.

The same letters of reference apply toe the ¢

same parts in the several figures.
A is a steam-cylinder.
B 1s a piston.
C is the main steam-chest.
(' is the main plunger-valve.
F and G, Figs. 1, 2, 4, and b, are steam-

passages leading from the main valve C' to the

ends of the cylinder.

D and E, Fig. 1, are lifters in connection
with and operated by gradual tapers IB' and
B*? on the piston B.

D’ and E are pins, turned smaller at their

upper ends, for purposes hereinafter men-

tioned, that move the small auxiliary balance-
valves I’ and I, thereby exhausting steam
from each end of the main valve € through
ports or holes J* and K’ and admitting steam
through the small holes or ports J and K to
the opposite ends of the main valve O alter-
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~under the head, forming a perfect steam-cush-
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by meauns of the lifters D and E, operated by
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- U through holes J and J’ or K and K’ around

- back, M, the drill being adjusted by means of
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bhind the piston, and in case the compressed
steam in the cushioning space is not sufficient

- eylinder, being placed somewhat on side or

nately, thereby causing the main valve C' to |
move back and forth, admitting and exhaust- |
Ing steam at the front and back ends of the
main cylinder alternately. | |

F? and F* are steam ports or holes for the

purpose of admitting steam for cushioning be-

to carry the piston back beyond the main port
F to admit steam for that purpose.

In Figs.1 and 4, F° is a spring-valve, which
admits steam through the ports F? and F* to

supply steam for cushioning, and also for |

starting and carrying the piston back beyond
the main port¥, asabovedeseribed and shown
In the drawings. When the density of the
steam 1n the cushioning-space exceeds that of
the boiler-pressure, the spring-valve F® closes,
thereby securing or confining the steam in the
space in the end of the cylinder immediately

|

1on. N
I and G are side pipes or steam-passages |
leading from main valve ¢ to the ends of the

auartering of the cylinder, as shown in the
drawings, Figs. 2, 4, and 5, for admitting and
exhausting steam alternately at the opposite
ends of the main cylinder.

(" is the main plunger-valve placed cross-
wise at right angles with the greater axis of
the cylinder, as represented in the drawings,
IFigs. 1 and 5. | ' |

The lifters D and B, operated by the inclines
B’ and B, move the pins D’ and E’, having |
their ends turned smaller than the body of the
pins for the purpose of securing a continuous
opening or steam-passage through the exhaust-
holes J* and J° or K* and K® to main exhaust
pipe or port from eylinder A, so that when the
valves D”and I’ are raised by the pins D’and E/

the Inclines B’ and B’ on the piston B, steam
will exbhaust from the ends of the main plun-
ger-valve (U, alternately through the holes J?
and J°or K*and K®around the small end of the
pin D’ or E into the main exhaust-port from
cylinder A, thereby relieving the pressure on
one. end of the valve €' at the same instant
steam Is admitted to the opposite end of valve

therecess or neckin valvesD® or E’. The slides
A’ on the cylinder A fit in grooves M’ of a

a feed-screw, M*, working through a nut, A®, |
on the back of'cylinder A, and having a bear-
ing in an arch, M? attached to the back M.
The screw M- is turned by means of a crank,
which is omitted in the drawings.

The balance-valve E° is constructed with
the neck or recess E* for the purpose of secur-
mg a continuous opening through J and J’, so
that when the valve E* is moved in the man-
ner above described, to exhaust steam through
K* and X steam will pass from the steam-

emmnke

348,175

chest C, through J, around the neck or recess
E'in valve E?, through J’ to the opposite end

of the main valve C/, causing the valve S to

move to the opposite end of steam-chest C,
exhausting steam through side pipe G, and
admitting steam at and through side pipe T,

to the back end of main ecylinder A, which.

forces the drill forward to deliver the blow.
D" D? and D?® D* are duplicates of B E? and

| B’ EY, to exhaust steam through the ports or

holes J* and J° and to admit steam through
ports or holes K and K’ in producing the re-
verse or backward movement of the drill, as

‘described in case of the forward stroke.

D and E® are holes leading from the steam-
chest C, admitting steam on top of valves D?
and E° for the purpose of moving the valve
D’ pin D', lifter D, and valve E*, pin E/, and
lifter K in position to be acted upon by the
inclines B’ and B* upon the piston B. |

‘T'he operation is as follows: When the pis-
ton B has moved on its backward or return

75
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stroke such a distance that the incline B’ no

longer acts on the lifter D, the steam, coming
through hole D? forces the valve D® down or

‘1n until the larger parts of valve D? close the

ports or holes K K" and J* J°. |
F*and F*are ports or passages leading from

| the side pipe F to the steam-chamber F*in the

g 95
‘steam from the main side pipe F through the

end of the ¢ylinder forthe purpose of admittin

spring-valve F° into the chamber F®, thus

forming a steam-cushion to prevent the piston

striking the head of the eylinder. The steam-
chamber F° is formed by placing the opening
of the steam-passage F about one and a half
inch from the end of eylinder A. The steam
in chamber I* serves also to start the piston
and to carry it beyond the port
passage F. - ,,

The front cylinder-head, A2 is constructed
of one piece and is bored out larger than the
piston-rod, so as to pass over the enlarged or
chuck end of the piston-rod. -

A*and A®are split bushings, reducing the
gland and stuffing-box to the size of the pis-

or opening of

QO

IO0 -

XG§y
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ton-rod where it works through the packing.

- A’ is a solid stuffing-box.

A’ 1s a split bushing, reducing the boring in
the box to the size of the piston-rod where it
works through the packing. S

The port or pipe G enters cylinder A about
one inch inside of the cylinder-head A?Z for
the purpose of securing a space into which
steam or alr is compressed from the eylinder,
forming a steam-cushion at the front end of
the cylinder, to prevent the piston striking the
front cylinder-head. The feed of the drill is
so regulated that the full force of the blow is

delivered before the relieving force of the

cushion begins to operate. | |
The drill is secured to the piston-rod by any
of the well-known devices in use. |

In the above description steam has been as-
sumed to be the motor.
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The drill may be driven by compressed air,
and in that case the functionsassigned to steam
in this description would be performed by alr.

What [ claim as new, and desive to secure

= by Letters Patent, 15—

1 In a rock-drill, the combination of the
lifters D E. inclines B’ B? on the pistons, and
the valves D E?, substantially as set forth.

o. Tn a rock-drill, the combination of the

o lifters D B, pins D’ &, inclines B’ B’ on the
piston, and the valves D’ F?, substantially as
set forth. | |

3 In a rock-drill, the combination of the
lifters D E, inclines B’ B* on the piston, pins

re D' K, and the balance-valves D’ I, substan-
tially as set forth.

4. In a rock-drill. the combination of the
lifters D E, inclines B’ B* on the pistons, pins
I’ E, balance-valves D’ E’, having neck or

»c recess DY, openings K K, and the valve U,
substantially as shown and desecribed.

5. In a rock-drill, the combination of the

lifters D E, pins D’ E/, inclines B’ B’ on the

piston, valves D’ E?, exhaust holes or ports J?
25 JP K* I, and the plunger-valve C, substan-
tially as shown and described.

6. In a rock-drill, the combination of the
lifters D E, pins D’ I, inclines B" B* on the
piston, valves D° B, and the ports or holes D®

30 K, substantially as shown and deseribed,

- 1Tn a rock-drill, the combination ot the
spring-valve I, ports I [, leading from side
pipe, F, to the steam-chamber 7, side pipes,

I G, quartering on the cylinder and admitting
and exhausting steam alternately at the oppo- 35
site ends of the main eylinder, and the steam-
chamber TP, substantially as shown and de-
seribed. -

3. In a rock-drill, the cylinder A, having
side -pipes, F' G, quartering thereon, and ad- 40
mitting and exhausting steam alternately at
the opposite ends of the maln cylinder, sub-
stantially as shown and deseribed.

9 Ip a rock-drill, the combination of the
eylinder A, piston B, having inclines B’ B 45
valve (¥, and the side pipe, G, having opening
inside of frontcylinder head, A% substantially
as shown and described.

10. In a rock-drill, the combination of the

| main valve crosswise on the cylinder, steam 50

A

ports or openings lengthwise of the cylinder, [
and the main steam-passages placed quarter-
ing on the cylinder and admitting and ex-
hausting steam alternately atthe opp osite ends
of the main cylinder, substantially as shown 53
and described. |
A. J. SYPHER.
Witnesses:
Gro. K. DROOKS,
J. R. SYPHER.
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