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SIDNEY F. SHELBOURNE

OF NEW YORK, AND OHARLES E EMERY OF

BROOKLYN, N EW YORK.

Letters Patent No. 108,951, ﬂéteﬂ.December 6, 1870 ; antedated November. 28,-i370. |

IMPROVEMENT IN DIRECT-ACTING ENGINES.

The E::hedula ;eforred to in these Letters Patent and malking paﬁ of the same,

Be it known that’ we, SIDNEY F. SHELBOURNE, of
the city, county, and Stute of New Yo k, and OHARLES

E. LMI:.RY, of Drooklyn, in said bmre, have invented

~anew and improved Eugine for Duilling Rock and
- Other Pulposeb and we do hereby declare that the
following is a full clear, and exact description of the
satle, reference hemn‘ had to the accumpanying draw-
ing making part of this specibiration.

Our improvements are especially apolicable to en-

‘gines In- which the work is wmuch greater duwring one
- stroke than the other, such, tor nhta.m,t, a8 are em-
ployed for lifting vou k-dliills which full by gravity, and
those 0]1&1::13111':' single acting-pumps.  Sach engines
- llbll:tlljr have wltm;l cylinders, and the a,da.ptatmn
shown in the drawing is wore partictlarly designed for
~drilling purposes, in wluch the greater wmk is done
on the up-stroke of the piston.

Our iovention has for its (1bJect to farnisli. means

- for separately regulating the amount of steam admitted
to euach end of the L}]lllﬂu‘ without in any way - inter-

Afering with thefree escape of the exhaust- steam; also
to-furnish means for checking the descent of tlle main
piston when near the end of 1ts stroke. . -
- Our invention consists— - |
First, in ‘constructing the main va,lve of the engine
witlr a ateam—clmmbez “which communicates with the
~upper end only of the steam-cylinder, and receives
steam. through a separate passage . rewu]a.ted by a
throttle-valve. |

Second, in the combination of the - abme naured

- t'hruttle-valve with two othera, in such manner that

- the speed of the piston in either or both divections
can be regulated readily and efficiently.

'1hud in a novel combination of a tluottle valve

with a passage ledading from the lower main cylinder- |
port to a cushion ehamber in the bottom of the cylin-

der..
In the drawing—

Figure 1 represents a vertical crogs-section tluough
the cy lmder, piston, and main valve;

Figure 2 is a front elevation of the cylinder, show-
ing the steam-chest in seotion; -

liu:,me J is a horizontal (,ross -section through the
cylinder, valves, and pipe;.

. Figure 4 is a view of the bottom of the main valve
and

Ifignre S isa lonmtudnml cross-section of the same.
A is the main cylmdel :
B, the maln piston;
0 the main valve ;
D D, valve-opera.tm pistons;
E, steam-chest
I‘ upper cylmder-pozt
| -(r lower cylinder-port;
Z__H,‘, main steam-pipe; and

‘I, the exlmmt—pr}m

’l‘he piston B is represented in the dhmmg as it is
constructed for drilling purposes, and has connected
to1t two hollow plbtllll-liﬂlb, one e\telullng up and the
other down, through stitiug-boxes i i the heads of the

—cylinders.

The maiu valve is COHSU ucted like an ordinary valve,
with the addition ot uluunhm, [, which extends along
the top anid side of thévalve, and covers the additional
op:ning K i the valve-seat.

Steam is admitted through wmain Etemln-plpe H,
passes through a cock or valve, ¢, and enters the

steani-chest thmugh a pipe, J, containing a valve or
cock, b,

Ste&m also passes through a bmnch D pe N, and
valve or cock @ to passage K in the valve-seaf.. |
The main valve C is operated by augiliary pistons

D and D, as shown, or by a valve-stem e*{l:endmrr
---ithmuwh one end of the chest in a well-known manner.

1t will be observed that as the main valve is moved
in eitlier direction, the exhaust-steam passes through

| the central cmﬂby to the e*clmubt-pmt and pipe Iin

the usual way.-

“When valve O is moved np steam eutors port G
duectjy from the steamn-chest B. .
- When valve O is moved down steam enters port F.
from the ehamber L, being supplied to the sawme from
opening K, as before expl,.uned

The bottom eylinder-port G % div 1ded into two
branehes, one of which, f, extends to the bottom
of the cyhnder, and the other, ¢, enters. the cylinder
several inches above the bottom , |

The piston B is made quite thick in a ver tical direc-
tion,.and is preterably packed with & number of small
rings so armnged that one of thewm, at least, is above.
the opening e when the piston ison the bottom ot the
cylinder,

In.the branch f of the lower cylmdel-porb is placetl
a throttle-valve, d, by means of which the available
area of f may be- reduced to any desired extent.

The particular arrangement shown in the di aving
was designed for dr lllltlﬂ' rock. The arill-rod passes
upward bhrouu‘h the hollow piston-rods, and a lifter
attached thereto is lifted by-across-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 ¢
opened steam enters the lower end of the eylinder
through vale @ and port f, port ¢ being closed by the
piston. - In practice, the valve d is ‘kept very nearly
closed, so that the steam -enters slowly aud lifts the




piston slowly, until if-passes the port e; when 4 full
opening is obtained, and the piston rises rapid y. At
or abouf 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-*‘jur” which loosens
the drill from-the rock.- The intensity of this jar may
be regulated in two ways, first, by adjusting the valve
@ 50 as to cause the pistou to rise atfirst with greater
or less rapidity, and second, and preferably, by adjunst-
ing the position of the lifter ‘'on the drill-bar so that

the cross-liead strikes it after -the piston has moved

the proper distance above ¢ to gather the required
momentum. . The duill is lifted - at the desired speed
by regulating-valve b, and, when the piston approaches
the top of the cylinder, the valve © is moved down by
appropriate means; and the piston:is forced down by
stéam admitted through L and X, and the speed of
descent may be regulated by means of valve . 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.

forjuer, but is free to fall by gravity and give a full
and eftective blow. As the piston descends rapidly,
the exhanst-steam- passes out freely until said piston
passes port ¢ then the steain. remaining below e is
rapidly compressed -and can only escape throngh valve
d, which s, as before said, kept very nearly closed,

and tlie back pressure this produced forms a “cugh--
ton” which gradually brings the piston fo rest. This

~action 1s assisted by cansing the main valve to. be
lifted at or immediately after the time that the piston
cluses the port ¢, so that the escape of the compressed
exhaust-steam, through d, is retarded by live steatn

from the chest, which afterward enters through d and

lifts the piston again, s belore explained.

- Valve d may be easily adjusted so that -the PMiston -
~will never coliinctee its up-stroke so qtiickly as to

catch dhie drill-bar in-its descent.

-1t isnotuew to make avylinder-port in.two branches,

like cand f. - In Barrett’s patent the two branelies ave
-shown, and in the longer one'is a check-valve, closing

to pressure from the cylinder and opening to pressure.

from the steam-chest. . Suclra check-valve would themn,
when in order, close the passage corresponding to f
tightly as the piston approaches the sate, and open
- wide during the return stroke of the piston. The ar-
- rangement shown'in the drawing is an important im-
-provement for the reason that it chiecks the motion
of the piston in both directions, which is what is de-
siredd In &’ drilling-engine, and, besides, the throttle-
valve d canunot get out of order. Gheck-valves often
*stick,” and, ab other times, do not “seat,” on account

~of the accidental introduction of foreign substances.
Such an accident in an engine operating as herein de-
-8cribed, would eause the piston to break out-the bot-
tom eylinder-head; and perbaps destroy the eylinder.
When our invention is used for a pumping-engine

the main valve is made substantially as shown and.

 tive speed in the two directions. _
engine makes sixty double strokes a minute, and a be
~adjusted -to cause the piston to descend twice as fast
-8 1t rises; then ¢ may be adjusted to reduce the num-

of b,

109,951 .

'des_cribad, ".[‘”ha.piston;mds may "be of. t)rdinary -k.'i:_'n'ﬁ,,l
and for slow-working engines'the cylinder-ports may

“be. of the ordinary construction. In ‘quick-working

engines of any kind the double passages e:and F and
valve d may, with advantage, be introduced on-one or

both erids of the eylinder.

~The speed of the pistm"dﬁring its up-stroke being
regulated by valve b; and during the dewn-stroke by

valye a, the absolute speed of both ends may be regu-:

lated by means of "valve ¢ without changing the rela-
Yor instance, if the

ber of double strokes to, say, thirty per minute, but

still the piston will descend about twice'asfast ag it is

raised.

The engine is: stopped by shutting ¢ or Loth @ and
b In some cases we prefer that ¢ remain open when,
the-engine is'working, that-@ be set to give the piston .
the proper descending speed, the difference in speed

being regulated entirely during the up-stroke by means

The opening K in the valve-seat is sometimes pub

above I, as shown at K', and . the valve-geat is raised.

80 that steam can be brought in from the side to said .
passage. - In such case the chamber:L is elongated
vertically to cover said port at all times, and the side
branch shown is oniitted. D -

The’ valves a b ¢ can be placed in any convenient
positions in their respective pipes so long as they beay

‘the same relations o each -other as are shown., In

some cases -the hranch-pipe N is omitted, and the
throttle-valve applied within or at the side of the
chest to-throttle the steam. divectly from- the steam-
chest beforesit enters K. “Tu such vase the valve ¢ is

unnecessary, arid the speed of, the. piston.in botl direc-

tions will by ehanged by adjusting b, o
We claim as new,; and desite tv secure by Lefters

Patent—

1. The ecombination of a main valve, provided with
the chammber L, a throttle-valve a, and a valve-seat,
provided with the passages or ports I and K, whereby
the quantity of steam admitted to one end- of the eyl-
hider may be regnlated as desired, and mdepeundentty
of that adwnitted to the other, snbstantially as hercin
specified, D L ) .

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

3. The throttle-vale d, arvanged in passage 1, and
constrncted and operating substantially as deseribed.

SIDNEY F. SHELBOURNE.
CHAS. E. EMERY. S

- Witnesses: -
T. B. BEECHER,
W. A. SKINRLE.
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