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HENRY C.
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SERGEANT, OF NEW YORK, N. Y.

STEAM-ACTUATED VALVE.

SPECIE‘ICATION formmg part of Letters Patent No. 330 068 dated November 10 1885

Application filed April 23, 1885. Serial No. 163,106,

(‘\Tﬂ model.)

Th all whom it may concern:

Be it known that I, HENRY C. SERGEANT,
of the city and eounty of New York, in the
State of New York, have invented a new and
useful Improvement in Steam-Actuated Valves

for Direct-Acting Engines, of which the fol-

lowing is a specification.

My invention relates to fluid - ajctuated;

valves—such, for example, as those shown in
my Letters Patent No. 91,675, dated June 22,
1369, and No. 202,060, deted April 2, 1878

In both these ]_:)atents is employed a plsten :
valve or a slide-valve having connected with
it an auxiliary piston or pistons and operating
in a cylindric valve-chest or auxiliary eylin-
der to control the admission. of motive fluid
to the opposite ends alternately of the main
cylinder,and the exhaust of motive fluid from

the ends of such main cylinder after it has

performed its work of reciprocating the piston

therein. Inboth said patentsthe main piston,
by its longitudinal reciprocation in the cylin-
der, places the ends of the auxiliary or valve

cyllnder alternately in communication with
the main exhaust port or passage, and when
this is done the pressure of motive fluid in the
opposite end of said auxiliary cylinder will act

‘upon the auxiliary piston therein and move

the said piston and the main valve, so as to
produce the return-stroke of the main piston
within the main eylinder.

My present invention consists in the novel
construction of the several parts of an engine
having such valve mechanism, and in a novel
manner of combining said parts together, as
hereinafter more fully described, and pointed

out in the claims.

In the accompanying drawings, Kigure 1

'represents a longitudinal section of such parts

of a rock-drill as are mnecessary to illustrate
my invention. Fig. 2 represents a transverse
section on the plane of the dotted line z =z,
Fig.1. Fig. 3 represents a similar section on

the plane of the dotted liné y y, Fig. 1; and

Fig. 4 represents a horizontal section of the
auxiliary cylinder and valve - chest on the

plane of the dotted line z 2z, Fig. 1, including’

a plan of a portion of the main cylinder, the
main valve and auxiliary piston being re-

50 moved. in order to illustrate more clearly the

ports and passages whereby the admission of |

steam to and 1ts exhaust {from the main ¢ylin-
der 1s controlled.

Similar letters of reference designate corre-
sponding parts in all the figures.

A designates the main cylinder of a rock-
drill, and B designates a piston fitted to move
therein,and provided with suitable packing, b,
to prevent leakage. At the lower end the

cylinder is closed by a head, A’, and at the

upper end is fitted a head, A’ which may
consist of a cylindric piece of metal fitting
within a ring or plate, A°, having a circular
bore, @, for the head. The head A* may be
held in place by spring-pressure, as shown in
my application for Letters Patent, Serial No.
157,445, filed March 2, 1885. The piston B
has a rod, B, to which the drill or bit may be

secured, end the piston is rotated by mechan-

ism similar to that shown in my aforesaid ap-

plication,or by any other suitable mechanism.

This mechanism for rotating the piston and

drill forms no part of my present invention,
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and but little description thereof will be nee- '

essary. The cylinder A is rabbeted or coun-
terbored to form a shoulder, ¢/, and upon this
shoulder is fitted a ring or flange, J.

I designates a 8p1rel bar which is received
within a cavity 1n the piston, and fits a nut
therein, and which passes through the ring or
flange J The head I” of this bar is locked to
a ring, G
1nterpesed between it and the ring J; and H
designates a second ring, which is here shown
as clamped and held by friction between the
head A* and the end of the cylinder. The
rings (¢ H are provided on their adjacentfaces
with ratchet-shaped teeth which engage with
each other, and as the piston is moved down-
ward or makes its working-stroke the ring G

turns upon the ring H, the spring " permit-

ting the ring G to yleld in order that its teeth
may pass the teeth of the ring H. Ontheup
or return stroke of the piston, however, the
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(x, which 1s supported byasljrlng, G/,

99

teeth of the ring G interlock with the teeth of g5

the ring H, and by holding the spiral bar I

against turning produces the turning of the

piston. I have employed the same letters to

designate these parts as are used in my afore-
said application, and no further description
thereof is necessary. Inlieu of this combina-
tion of mechanism for rotating the piston and

10O
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drill any other sultable 10tat1nn* device may
be employed. -

Cdesignates anauxiliar y cvlmder and valve-
chest, which, as here shown, are made in the

5 Same castmg as the main cylinder A. Ibave

“here represented the cylinder C as provided
with a removable lining or bushing, ', and
closed at the ends by heads C, seeured in place
by bolts c.

10 D designates the auxiliary piston, which is
fitted to reciprocate within the auxiliary cyl-
~inder C, or within the removable lining
therein, and which has formed in it, by cast-
ing, the main valve D’. This main valve is

15 formed with cavities or coves d.cast within it,
and has at opposite ends of such cavities or

coves apertures or ports d.

The eylinder is provided Wlth passages a a*"
leading from its opposite ends to the valve-
20 chest C, and eon,mumefbtmﬂ therewith by
ports-or apertures « r:r,’ * g%, Between the
ports or apertures a’ ¢’ 18 the main exhaust
port or cavity «’, whlch communicates with
the atmosphere at @', as shown in Fig. 3. I

25 have here shown a ser ew, ¢, which is inserted
in the side of the a‘umlmry cylmder C, and the
end of which projects through the ]mmg 104
and enters a slot, d* cut in the auxiliary pis-
ton, as best shown in Flg 3. Thisslot-and-pin

30 connection permits of the auxiliary piston D
- being freely reciprocated, and at the same time
- prevents 1ts turning, so that the coves or cavi-
 ties will at all times reglﬂter with the several
ports 1n the lining C. At the. opposite side

35 of the auxiliary eylinder C, I have represented
a supply-pipe, f, and in the lining C' and aux-
1liary piston D are slots or passages ¢’ d°, which
register with each other, and through which

‘the steam or other motive fluid enters freely

Jo the interior of the auxiliary piston D. The
~ slot @° 1s. made of sufficient length so that the

interior of the auxiliary piston D will be at all

times in free commumcatlon with the supply

f of motive fluid.
45 I have also shown the cylmder A as pro-
- vided with small ports ¢ ¢*, leading therefrom
to and through the lining C of the anxiliar y
cylinder C, and in the same planes transw ersely
~of the cy]mder as the ports g ¢* are other
50 ports, ¢’ ¢*, which communicate through pas-

sages or cavities g* with the main exhaust, as |

_ best shown in Ifig. 3. The ports or passages
g g* are formed in posts or bridges which ex-

tend directly across the passagesa a*, and the |

55 latter passages are at these points widened
out, soas to affmd ample spacefor the passage
of motwe fluid around such posts or bridges.
The several ports ¢ a'a® ¢’ o™ a’* ¢°f are formed

| by coring out the cylinder structure and will

60 1oL havec clearly-defined edges; but such ports,

- orcontinuationsthereof,are accurately formed
or cut in the lining O, and are there pr 0perly
spaced for the main valve and auxiliary pis-

- tonto work upon. After being provided with

65 these holes the lining ' is slipped into place
in the auxiliary cylinder Cand secured there-
In by the heads C*. Ihavehere shown at each

end of the auxiliary cylindera packmg, W]]lCh
consists of a thin metal plate, i, and a sheet
of rubber packing, #/, resting thereon and in-

‘terposed between such metal plate and the

head C-.
In the ends of the auxiliary piston D, I have

flepresented holes *, through which motwe

fluid may pass from the interior of the pis-
ton to the ends of the auxiliary cylinder C,

‘and the hole * in'the left-hand end of the aux:
1liary piston (shown in Fig. 1) is larger than

the hole * in the other end thereof, for a pur-

pose hereinafter described. In the piston B

I havé represented a portion, B*, of reduced

“diameter, and it will be clearly seen that when

such portion of reduced diameter comes op-
posite either of the passages ¢ ¢* such passage
will be placed in ct)mmumcatlon with the
companion passa,n*e J or g”* which leads to
the main exhaust ¢®.

As represented in the drawings, Flg 1, the

‘piston is at the right hand or upper end of its
stroke, and the valve D" and auxiliary piston

D have been so shifted that the ri ight-hand port
d'inthevalveisoppositetheporta*inthecylin-

der. The motive fluid may then passfreely from
the interior of the valve or auxiliary piston
through the ports d’ ¢’ and passage a* to the

‘upper énd of the cylinder, and at the same
time motive fluid may exhaust from the lower'

end of the cylinder through the passage a a;
and cove or cavity ¢ into the main exhaust &’

The motive fluid admitted to the right-hand
or upper end of the c¢ylinder will force the
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piston toward the left, and at the same time

motivefluid will have pELSSBd through the aper-
ture * in the left-hand end of the auxiliary
piston, so as to fill the left-hand end of the

auxiliary eylinder €. The ports will remain

in the position shown until the reduced por-
tion B* in the piston comes opposite the ports
g-g; but the instant this occurs the left-hand
end of the auxiliary cylinder C will by the
ports g ' be placed in communication with

the main exhaust «’, thereby relieving the

left-hand end of the auxﬂmry piston of press-

ure, and the motive fluid which has leaked

105

110 -

through the aperture in the right-hard end of 113

‘the piston will thereupon force the auxiliary

piston toward the left of Fig. 1 sufficiently to

shut off the motive fluid fromn the passage a*

and to admit motive fluid through the passage
d a a to the lower end of the cylinder A.
While the auxiliary piston D is at rest in
either position motive fluid will pass through
the holes or apertures* and accumulate press-
ure in opposite ends of the auxiliary cylinder

', and the reduced portion of the piston B*

will alternately place said ends of the auxil-
iary cylinder in free communication with the
main exhaust, and whenthe pressure on either
end of the aumlmry piston 1s thus reduced
the pressure on the opposite end of the auxil-
lary piston will throw it over, as described.

1t 18 advantageous to have the hole or open-
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ing * in theléft-hand end of the auxiliary pis-

| ton larger than that in the right-hand end
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thereof, because pressure in the left-hand end |

of the auxiliary cylinder will then, beyond a
doubt, be suificient to force the auxiliary pis-
ton toward the right the instant the pressure
in the right-hand end of said cylinder is re-
lieved, and hence there would be no possibil-
ity of the main piston striking the upper head

~of the main cyhnder in making its reburn or

10
Is
.
25

30

up stroke.

- Although . I have: only represented my in-
vention as embodied in a rock-drill, it may be
employed with advantage in other direcb-act-

lng engines, such as steam-hammers, punch- -

Ing and riveting machines, and direct- aetmg
ste&m -pumps.

By making a removable and renewable lin-

ing, U, for the auxiliary cylinder C, I provide

for easﬂy and cheaply forming the ports on

- which the valve works so that they will accu-
rately register, and when the valve and lining-

become worn they may be readily removed and

a new valve and lining slipped into place

without taking the machine to a repair-shop.
What I claim as my invention, and deswe
to secure by Letters Patent, is—
1. In a direct-acting engine, the combina-
tion, with a main cylinder and an auxiliary

cylinder constructed with ports and passages,

substantially as herein described, and the aux-
1l1ary cylinder having a supply-opening be-
tween 1ts ends, of a main piston, whereby the
ends of the auxiliary cylinder will alternately
be placed in communication with the main

~exhaust, and the auxiliary piston and main

39

valve comprised in a single hollow structure
having a slot in 1ts side which registers with
the supply-opening in the auxiliary cylinder,
and through which motive fluid is admitted
into the interior of the auxiliary piston and
main valve, and having apertures in its ends
through which the motive fluid may pass from

the interior of the auxiliary piston and main

- valve 1nto the opposite ends of the auxiliary

45

cylinder, in order to move the valve when the

pressure upon either end of the auxiliary pis-
tonisrelieved, substantially as hereinset forth.

2. In a direct-acting engine, the combina-
tion, with a main cylinder and an auxiliary

cylinder construeted with ports and passages,. |

substantially as described, of a lining or bush-
ing fitted to the aumllary cylinder, and hav-

ing formed in it ports which correspond with

those of the cylinder, a reciprocating main
piston serving to place the ends of the aux-

1liary cylinder alternately in communication
with the main exhaust, and an auxiliary pis-
ton and maln valve consisting of a hollow
structure, to the interior of which motive
fluid is admitted, and in the ends of which
are holes or apertures for the passage of mo-
tive fluid to the ends of the auxiliary eylinder
for the purpose of moving the auxiliary pis-

ton and main valve, substantially as set forth.

3. Ina direct-acting engine, the combination,
with a main cylinder and auxiliary c¢ylinder

constructed with ports and passages, substan-
t1ally as herein described, and a lining having

a supply-slot in 1ts side, of a main piston, B,

and auxiliary piston and main valve D D/,
forming a single hollow structure, in the sade
of which i3 an opening or slot, d3 through
which motive fluid enters its mterler and in

the ends of which are openings *, t]lrough-

which motive fluid passes into the ends of the

forth.
4. The combination, with the main and aux-

ends of the auxiliary cyhnder C to the main
cylinder, and passages ¢’ ¢, leading to the

exhaust, and arranged in the same planes

transversely of the cylinder as the passages
g ¢g*, the main piston having a portion of re-
duced diameter, B*, and the auxiliary piston

and main valve D D" forming a single hollow

structure, provided Wlth exhaust COVes Or Ccavi-
ties d, and with ports d', and having in its

‘side a supply-slot, &, for ‘motive fluid, and in
its ends holes or apertures *, substanﬂnaﬂy as

herein set forth.
HENRY C. SERGEANT.
Witnhesses: | |
FREDK. HAYNES,

MATTHEW POLLOCK.
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auxiliary cylinder, substantially as herem set 75

iliary eylinders A C, construected with supply
| and exhaust ports and passages, as described,
of the passages g ¢, leading direct from the

30
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