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IMPROVEMENT IN DIRECTAcTNG ENGINEs. 

the See ?????re? to in these letters Patent and making part of the same, 

Beit known that we, SIDNEY F. SHELBourNE, of 
the city, county, and State of New York, and CHARLEs 
E. EMERY, of Brooklyn, in said State, have invented 
a new and improved Engine for Drilling Rock and 
Other Purposes; and we do hereby declare that the 
following is a full, clear, and exact description of the 
saille, reference being had to the accompanying draw 
ing making part oftluis specifi "aution. 

Uur iu provements are especially applicable to en 
gines in which the work is ultich greater during one 
stroke thali tle other, such, for instance, as are em 
ployed for lifting rock-drills which tall by gravity, and 
those operating single acting-pumps. Such engines 
usually lave vertical cyliniers, and the adaptation 
shown in the drawing is unore particularly designed for 
drilling purposes, in which the greater work is done 
om tlhe up-stroke of tlhe piston. - - - 
Our invention has for its object to furnisl, means 

for separately regulating the amount of steam admitted 
to each end of the cylinder without in any way.inter 
fering with the free escape of the exhaust-steam; also 
to furnish means for checking the descent of the main 
piston when near the end of its stroke. - 
Our invention consists 
First, in constructing the main valve of the engine 

with a steam-chainber which communicates with the 
upper end only of the steam-cylinder, and receives 
steam through a separate passage regulated by a 
throttle-valve. 

Second, in the combination of the above-named 
throttle-valve with two others, in such manner that 
the speed of the piston in either or both directions 
can be regulated readily and efficiently. 

Third, in a novel combination of a throttle-valve 
with a passage leading from the lower main cylinder 
port to a cushion chamber in the bottom of the cylin 
der.- 

In the drawing 
Figurel represents a vertical cross-section through 

the cylinder, piston, and main valve; 
Figure 2 is a front elevation of the cylinder, show 

ing the steam-chest in section; 
Figure 3 is a horizontal cross-section through the 

cylinder, valves, and pipe; 
- igure 4 is a view of the bottom of the main valve; 

lfigure 5 is a longitudinal cross-section of the same. 
A is the main cylinder; 
B, the main piston; 
C, the main valve; 
DD, valve-operating pistons; 
E, steam-chest; 
F, upper cylinder-port; 
G, lower cylinder-port; 
H, main steam-pipe; and 

*II, the exhaust-pipe. , . 
The piston B is represented in the drawing as it is 

constructed for drilling purposes, and las connected 
to it two hollow piston-rols, one extending up and the 
otler dowi, through stulfing-boxes in the heads of the 

-cylindlers. 
Tienhain valve is constructed like anordinary valve, 

with the addition of a shaliber, L, which extends along 
the top and side of the valve, and covers the additional 
opining K in the valve-seat. 
Steam is admitted through main stealin-pipe H, 

passes through a cock or valve, c, and enters the 
steali-ghest through a pipe, J, containing a valve or 
cock, b. . . 
Steam also passes through a branch pipe, N, and 

valve or cock & to passage K in the valve-seat. 
The main valve O is operated by auxiliary pistons 

D and D, as shown, or by a valve-stem extending 
through one end of the chest in a well-known manner. 

it will be observed that as the main valve is noved 
in eitlier direction, the exhaust-steam passes through 
the central cavity to the exhaust-port and pipe I in 
the usual way. 
When valve C is moved up steam enters port G. 

directly from the steam-chest E. 
When valve O is moved down steam enters port F. 

from the chamber L, being supplied to the same from 
opening K, as before explaihed. & 
Tue bottom cylinder-port G : iš divided into two 

brainehes, one of which, f, extends to the botton 
of the cylinder, and the other, e, enters, the cylinder 
several inches above the bottom. . 
The piston B is made quite thick in a vertical direc 

tion, and is preferably packed with a number of small 
rings so arranged that one of them, at least, is above. 
the opening e. when the piston is on the bottom of the 
cylinder. 
In the branch fof the lower cylinder-port is placed 

a throttle-valve, d, by means of which the available 
area offmay be reduced to any desired extent. 
The particular arrangement shown in the drawing 

was designed for drilling rock. The drill-rod passes 
upward through the hollow piston-rods, and a lifter. 
attached thereto is lifted by a cross-head placed on the 
top of the upper piston-rod, 
When so constructed the operation is as follows: " 
Suppose the piston to be at the bottom of the cyl 

inder. In practice there would be, in this position of 
the piston, a little distance between the cross-head on 
the top of piston-rod and the lifter on the drill 
rod. The valve O being raised, and valves b and c 
opened, steam enters the lower end of the cylinder 
through valed and port f, porte being closed by the 
piston. . In practice, the valve d is kept very nearly 
closed, so that the steam enters slowly and lifts the 

  



piston slowly, until it passes the porte, when a full 
opening is obtained, and the piston rises rapidly. At 
or about the time the bottom of the piston passes 
port e the cross-head on piston-rod-strikes the lifter 
on drill-rod, giving it a blow. or. “jar' which loosens 
the drill from the rock. The intensity of this jar may 
be regulated in two ways, first, by adjusting the valve 
di so as to cause tlue pistori to rise at first with greater 
or less rapidity, and second, and preferably, by adjust 
ing the position of the lifter on the drill-bår so that 
tle cross-liead strikes it after the piston has moved 
the proper distance abovee to gather the required 
momentum. The drill is lifted at the desired speed 
by regulating-valve b, and, when the piston approaches 
the top of the cylinder, the valve C is moved down by 
appropriate means, and the piston is forced down by 
steam admitted through Land K, and the speed of 
descent may be regulated by means of valve a. Prac 
tically, we prefer to admit sufficient steam to cause 
the piston to descend with greater speed than the drill 
rod, so that the latter is in no way hindered by the 
former, but is free to fall by gravity and give a full. 
and effective blow. As the piston descends rapidly, 
the exhaust-steam passes out freely until said piston 
passes p01t e; then the stea in remaining below e is 
rapidly compressed and can only escape throigh valve. 
d, which is, as before said, kept very nearly closed, 
and the back pressure this produced forms a “cush 
ion” which gradually brings the piston to rest. This 
action is assisted by caising the main valve to be 
lifted at or immediately after the titre that the piston 
closes the porte, so that the escape of the coli pressed 
exhaust-stean, throughd, is retarded by live stean 
from the chest, which afterward enters through d and 
lifts tie pist in again, is before explained. 

Valve day be easily adjusted so that the piston 
will never coiliiince its up-stroke so quickly as to 
catct le drill-bar irits descent. ' 

- It is not new to make a cylinder-port in two branches, 
like e and f. In Barrett's patent the two branclies are 
slown, ald in the longer one is a check-valve, closing 
to pressure from tle cylinder and opening to pressure. 
from the steam-chest. Such a check-valve would then, 
when in order, close the passage corresponding to f 
tightly as the piston approaches the satne, and open 
wide duiring the return stroke of the piston. The ar 
rangelient shown in the drawing is an important im 

- provement for the reason that it checks the motion 
of the piston in both directions, whicla is what is de 
sired in a drilling-engine, alad, besides, the throttle 
valve di cannot get out of order. Cöllnetik-valves often 
“stick,” and, at other times, do not “seat,” on account 
of the accidental introduction of foreign subst:unces. 
Such an accident in an engine operating as herein de 
scribed, would cause the pistol to break out the bot tom cylinder-lead, and herhaps destroy the cylinder. 
When our invention is used for a pumping-engine 

the main valve is made substantially as slown and 
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described. The piston-rods may be of ordinary kind, 
and for slow-working engines the cylinder-ports may 
be. of the ordinary construction. In quick-working 
engines of any kind the double passages eand f and 
valved may, with advantage, be introduced on-one or 
both ends of the cylinder. 
The speed of the piston during its up-stroke being 

regulated by valve b, and during the down-stroke by 
valve a, the absolute speed of both ends may be regu 
lated by means of valve c without changing the rela 
tive speed in the two directions. For instance, if the 
-engine makes sixty double strokes a minute, and a be 
adjusted to cause the piston to descend twice as fast 
as it rises, then c may be adjusted to reduce the num 
ber of double strokes to, say, thirty per minute, but 
still the piston will descend about twice as fast as it is 
raised. - 
The engine is stopped by shutting c or both a and 

b. In some cases we prefer that e remain open when 
the engine is working, that a be set to give the piston. 
the proper descending speed, the difference in speed 
being regulated entirely during the up-stroke by meaus 
of b. 
The opening K in the valve-seat is sometimes put 

above F, as slow) at K, and the valve-seat is raised. 
so that steam can be brought in from the side to said 
passage. In such case the chalmber L is elongated 
vertically to cover said port at all times, and the side 
branch shown is omitted. . 
The valves a b c can be placed in any convenient 

positions in their respective pipes so long as they bear 
the sate relations to eat'l? : «tler as are i shövn. In 
some cases the rauch-pipe N is omitted, and the 
ilirottle-valve applied within (or at the sicle of the 
chest totihrott le the stean directly from the steain 
(lhest before it ente's K.. I such case the valve c is 
un necessary, a?id the speed of the pistou. in both direc 
tions will be clhanged by adjusting b. 
We claim as new, and desire to secure by Letters 

Patent- . . . 
1. The combination of a main valve, provided with 

the chamber L, a throttle-valve a, and a vaive-seat, 
provided with the passages or ports F and K, whereby 
the quantity of steam admitted to one end of the cyl 
inder may be regulated as desired, and independently 
of that admitted to the other, substantially as herein 
specified. - -- 

2. The combination and arrangement of the valves 
a, b, and o with each other, the main steam-pipe H, and 
cylinder-ports F and G, substantially as described. 

3. "liie throttle-vale d, aranged în passage f, and 
constructed and operating stubstantially as described. 

SI. DINEY F. SHEILBOURINE. 
CHAS. E. EMERY. 

Witnesses: 
T, B. BEECHER, 
W.A. SKINKLE. 

  


