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fo all whom it may concerns

5 have invented certain new and useful Im-

provements in Reciprocating Valves; andI do

declare the following to be a full, clear, and
exact description of the invention, such as

will enable others skilled in the art to which

10 it appertains to make and use the same.
- My invention relates toimprovementsin re-
ciprocating valves and the manner in which

they are connected with the high and low
pressure or primary and secondary  cylin-

15 ders of compound steam-engines; and it has
for one of its objects to provide a connection
‘which will admit of a valve having a com-
paratively small number of pistons being em-

‘ployed and will enable the said valve to

thoroughly control communication between
the two cylinders of a compound engine.
_Another object of the invention is to pro-
vide a reciprocating valve for the purpose
mentioned, embodying an exceedingly cheap

P4e

25 and simple construction, and one in which
the pistons or enlarged portions may be read-

1ly adjusted on the valve-body or may be
‘readily removed and replaced by others, when
necessary. ~ - )
With the foregoing ends in view the inven-
tion will be fully understood from the follow-
Ing description and claims, when taken in
connection with the annexed drawings, in
which~— | A
35  Figure 1is a sectional view illustrating my
improved valve and connection in cenjune-

30

tion with a compound engine, and Fig. 2is a

view showing the valve-casing in section and
- the valve in elevation.
40 _ | _
“1Indicate the high and low pressure cylinders,
- respectively, of a compound engine.
C indicates the piston-rod, which is pro-

~vided in the cylinders A B with pistons D
and B, and F indicates the casing of my im-
proved valve. 'T'his casing F' is provided with
ports @ 0, which communicate with passages

- & H, leading -to opposite ends of the high-
pressure cylinder A, and is also provided with

o . ports ¢ d, which communicate with

Be 1t known that I, JouN BONNER, a citizen
of the United States, residing at Tiburon; in:
the county of Marin and State of California,

| Kig. 1. ing
vided with four circular series of apertures

Referring by letter to said drawings, A B

passages 5>

¢’ d’,1eading to opposite ends of the low-press-

ure cylinder B, which passages ¢/ d’ are ar-

ranged inthe ordinary manner. The casing-

ports o and b are each connected to the 'end
of the eylinder that is farthest from them by 55
the crossed connecting-passages G H, and in
consequence of this a valve having but four

pistons or enlargements may be employed to

control communieation between the high and
low pressure cylinders A B, as presently de- 60
cribed. B o o . o
The valve-casing Fis further provided with
live-steam and exhaust portse f and with an-
nular grooves which communicate with the
ports a,b, ¢, d, e, and f,and in it are arranged 63
the bushing-sections J J’, of which two are
employed, the section J being arranged to
cover the ports a b e, and the section J’ to
cover the ports ¢ d f, as better illustrated in
The bushing orlining section J is pro- 76

g h1, which communicate with the casing-
ports a, e, and b, respectively, as better shown
in Fig. 2, and the bushing or lining section J’

18 provided with four circular series of aper- 75

tures j, %, and /, which communicate with the

casing-ports ¢, f, and d, respectively. Said

bushingor lining sections J J’ may be secured
agalnst movement in any suitable manner,
and the ends of the casing F may be closed
by heads m or other suitable means.
Lindicates the reciprocatory valve, which is
arranged and adapted toslide in the bushing- -
sections J J” and may have its stem » con-
nected with valve-gearing (not illustrated) in 8s
the ordinary manner. Thisvalve L comprises
a tubular body portion M, which has one end
closed and connected to the stem » and has
itsopposite end open and is provided through-
out 1ts length with exterior threads » and at go-
its middle with apertures g, and adjacent to
its closed end with apertures r, the four pis- - -
tons orenlarged portions N, P, Q,and R, which

S0

are interiorly threaded to engage the exterior |
threads of the body M, and may have pack- g5

Ing-rings, as s, and the nuts S, which are ar-
ranged on the body M on opposite sides of
the pistons and are designed and adapted to
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e more easily

hold the said pistons against movement on
the body. This construction of valve 18
highly advantageous, inasmuch as when the
valve is removed from its casing the several
pistons may be ad] usted and adjustably fixed
in position and may, when desired, be readily
removed with the aid of a wrench and beo re-
placed by new pistons or enlarged portions.
As the pistons or enlarged portions of the
valve are the only partsof the samesubjected
to frictional wear, it will be readily observed
hat the usefulness of the valve may be in-
definitely prolonged by renewing the said
pistons when they are worn.

The peculiar connection between the valve-

casing and the high-pressure cylinder before
described admits of the employment of but
four valve-pistons, which 1s an important ad-
vantage, as a valve having but four pistons
may be more cheaply manufactured and may
kept in repair than one which
has a greater number of pistons. The em-
ployment of a valve having but four pistons

isalsoadvantageous,inasmuch asitisadapted

to conduect the steam in a more direct eourse
than one which has a greater number of pis-
tons. For instance, with the valve in the po-
sition shown in Fig. 1, it will be seen that
steam entering through the easing-port e 1s
enabled to pass through the bushing-ports )
and 7, casing-port b, and passage Il to the
high-pressure cylinder A and move the pis-
ton D in the direction indicated Dby arrow,
while the steam back of said piston 18 en-
abled to pass through the passage (5, casing-
port a, bushing-ports g, valve-body M, aper-
tures ¢, bushing-ports j, casing-port ¢, and
passage ¢’ to the low-pressure cylinder B and
move the piston E therein in the direction
indicated by arrow. The steam back of said
piston K is enabled to pass {through the pas-
sage d’, casing-port d, and bushing-ports !
and & to the exhaust-port f. When the po-
sition of the valve is changed by the valve-
cear, (not illustrated,) direct communication

- will be established between the steam-inlet
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port ¢ and the right-hand end of the high-

pressure cylinder, between the left-hand end

of said high-pressure cylinder and the right-
hand end of the low-pressure cylinder, and
between the left-hand end of the low-pressure
cylinder and the exhaust,and in consequence
the pistons D E will be moved in the direc-
tion opposite to that indicated by arrow.

Having deseribed my invention, what I
claim 18—

1. The combination of the high and low
pressure eylinders of a compound engine, pis-
tons arranged in said eylinders and connected
together, a valve casing having the ports a, d,
adjacent to its opposite ends, the ports b, ¢,
at points between the ports a, d, and 1ts mid-
dle, the induection port e, arranged in a plane

between the planes of the ports a, b, and the | with the casing

—
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exhaust port f, arranged in a plane between 65

the planes of the ports ¢, d, the passages con-
necting the ports ¢, d, and the opposite ends
of the low pressure cylinder, the passage L,

connecting the port a, and the end of the high
pressure cylinder farthest from said port, the
passage G,connecting the port b, and the op-
posite end of the high pressure cylinder and
erossing the passage I, and the valve ar-
ranged in the easing and comprising the hol-
low tubular body provided with openings at
its ends and at an intermediate point of its
length, pistons R, N, mounted on said body
adjacent to the ends thereof, and the pistons
P, Q, mounted on the tubular body at points

TDetween the pistons N, R, and the interme-

diate openings in said tubular body, substan-
tially as and for the purpose set forth.

2. The combination of the high and low
pressure cylindersof a compound engine, pis-
tons arranged in said eylinders and connected

‘together, a valve casing having the ports a, s

adjacent to its opposite ends, the ports 0, ¢,
at points between the ports a, d, and its mid-
dle, the induection port e, arranged in a plane
between the planes of the ports a, 0, and the
exhaust port f, arranged in a plane between

‘the planes of the ports ¢, d, the passages con-

necting the ports ¢, d, and the opposite ends
of the low pressure cylinder, the passage I,
connecting the port ¢,and the end of the high
pressure cylinder farthest from said port, the
passage (3, connecting the port b, and the op-
posite end of the high pressure cylinder and
crossing the passage H, and the valve ar-
rapged in the casing and comprising the hol-
low tubular body provided with openings at
its ends and at an intermediate point of 1its
length and exteriorly threaded, the pistons
N, P, Q, and R, having threaded apertures
receiving the tubular body and engaging the
threads thereof and nuts mounted on the
threaded body on opposite sides of the pis-
tons, substantially as and for the purpose set
forth. |

3, The combination of the high and low
pressure eylinders of a compound engine, pis-
tons arranged in said cylinders and connected
together, a valve casing having the ports o, d,
adjacent to its opposite ends, the ports b, c,
at points between the ports a, d, and its mid-
dle, the induction port e, arranged in a plane
between the planes of the ports a, b, and the
exhaust port 7, arranged in a plane between
the planes of the ports ¢, d, the passages con-
necting the ports ¢, d, and the opposite ends
of the low pressure cylinder, the passage H,
connecting the port a,and the end of thehigh
pressure cylinder farthest from said port, the
passage (+, connecting the port b, and the op-
posite end of the high pressure cylinder and
crossing the passage I, bushings arranged in
the casing and having ports communicating
ports a, b, ¢, d, e, and f, and
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the valve arranged in the casing and com- | body, substantially as and for the purpose
prising the hollow tubular body provided | set forth. | | 10
with openings at its ends and at an interme-| In testimony whereof I affix my signature

- diate point of its length, pistons R, N, mount- | in presence of two witnesses.

5 ed on said body adjacent to the ends therect, JOHN BONNER.
and the pistons P, Q, mounted on the tubular | - | |

Witnesses:

body at points between the pistons N, R,and { ° W. N. KEMPSTON,
the intermediate openings in said tubular | -~ JAMES L. KING.
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