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UNITED STATES

PATENT OFFICE.

FREDRIC M. BROWN, OF WARREN, RHODE ISLAND.

STEAM-ACTUATED VALVE.

SPECIFICATION forming part of Letters Patent No. 467,274, dated J anuary 19,1892,

Application filed April 28,1891,

To all whom it may concern:

Be it known that I, FREDRIC M. BROWN, of
Warren, in the county of Bristol, State of
Rhode Island, have invented certain new and
useful Improvements in Steam - Actuated
Valves, of which the following is a descrip-
tion sufficiently full, clear, and exact to en-
able any person skilled in the art or science
to which said invention appertains to make
and use the same, reference being had to the
accompanying drawings, forming part of this
specification,in which—

Figure 1 isa side elevation of my improved
pump; Fig. 2, a vertical longitudinal section
of the same; Fig. 3, an elevation of the main
steam-valve detached; Fig. 4, an end eleva-
tion of the steam-cylinder chest, looking from
the right in Fig. 2, the heads being removed;
Fig. 5, a vertical transverse section of the
steam-chest; Fig. 6, a horizontal longitudinal
section of the same, showing the exhaust; Fig.
7, a like view of the steam-valve; Fig. 8, a
cross-section of the water-cylinder, showing
the method of fastening the valve-seat; Fig.
9, a plan view of the valve-seat; Fig. 10, a
face view of the water-valve; Fig.11,an edge
view of the valve-seat, and Ifig. 12 an eleva-
tion illustrating certain details of construe-
tion.

Like letters and figures of reference indi-
cate corresponding parts in the different fig-
ures of the drawings.

My invention relates to steam-pumps pro-
vided with horizontal steam aund pump eylin-
ders, and is designed, especially, as an im-
provement on the device shownin my Letters
Patent, No. 421,159, dated February 11, 1890,
and granted to me for new and useful im-
provements in steam-pumps.

In the drawings, A represenis the steam-
cylinder and B the water-cylinder, these parts
being arranged horizontally in alignment and
the water-cylinder being lessin diameter than
said steam-cylinder, as best shown in Fig. 2.
The piston b of the steam-cylinder and the
piston d of the water-cylinder arerigidly con-
nected by a piston-rod £, which works horizon-
tally in the eylinder-heads ¢ 7.

The steam-chest C, provided in its top with
a supply-port ¢, is mounted on top of the
steam-cylinder A and is provided centrally at

‘portion.

its rear side with an exhaust-port 7, which

Serlal No. 390,808, (No model)

opens into a horizontal duct k. (See Fig. 6.)

The ends of said chestareenlarged anteriorly

at [, and the duct & is formed in the walls of
said chest, its ends opening into said enlarged

D represents the steam-valve considered as
a whole. This valve works longitudinally in
the chest'C, its ends being provided with an-

‘nular flanges m, which work in the enlarged

portions ! of said chest. 'The valve is pro-
vided centrally with flanges p, of less diame-
ter, which work in the main-chest eylinder q.
A solid valve E (see Fig. 2) is fitted to slide
longitudinally in the main valve D.

An annular steam-chamber » in the top of
the valve D has a duet ¢ openinginto theseat
of the valve E, the steam-supply port < open-
ing into said chamber. A similar annular
steam-chamber v is formed in the main valve
near its forward flange m. Duects w lead, re-
spectively, from the bottom of the seat of the
valve E at equidistant points from the port ¢
through the body of the valve D and open

-into the steam-chest at opposite ends thereof.

Duets vy respectively lead from the bot-
toms of the chambers » v into opposite ends
of the steam-cylinder A. A balance-port 15
is formed in the bottom of the main valve D
and is of suitable length to connect the ports
¢ yat a determined point in the travel of said
valve. Exhaust-ports 40 are formed in the
top of the valve-body and open into the seat
of the solid valve E. A cushion-port 16 has
one end opening into the live-steam chamber

55

6o

05

70

75

3o

85

7, its opposite end opening into a horizontal -

duct 18 (see Fig. 7) in the body of the valve
D, said duct 18 opening through: one of the
flanges p and leading longitudinally outward
through the end of the valve D. Asimilarly-
arranged duct 19 (see Fig. 7) opens through
the -companion flange m and leads through
the opposite end of the valve D. A regulat-
ing screw-valve 17is turned through the wall

go

95

of the chest C and projects into the port 16.

A valve E is provided with suitable flanges
for closing the exhaust 40, port 7, and ducts
1. The stem 22 of said valve (see Fig. 2)
slides in a bushing 21, which has its inner
end threaded and turned into the end of the
seat of said valve E, said bushing being suit-
ably packed and fitted to slide in the chest-
head 45. A tube or bushing46 is turned into
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the opposite end of the valve D, registering

with the seat of the valve E, and is fitted to-

slide in the opposite chest-head 47, said tube
being opened at its outer end, so that the
valve E may be readily withdrawn there-

through, if desired, without dismounting the-

chest walls or heads. Thechest is formed in
two sections 48 and 49, having flanges 50,
which are bolted together, (see Figs. 4 and 5,)
such construction being essential in order to
mount the valve D therein. A rod 51 is fit-
ted to slide longitudinally in the eylinder-
heads g %, said rod projecting into said cyl-
inders in position to be engaged Dby their re-
spective pistons. Avertical bar52is secured
to said rod between the water and steam cyl-
inders. The outer end of the valve-stem 22
is threaded at 53 and is fitted to slide freely
through the upper end of the rod 52. Strap-
nuts 24, turned onto said stem, regulate the
stroke thereof. Said nut is shown in detail
in Fig.12 and haslaterally-projecting lugs 54,
connected by a screw 55, whereby it may be
clamped onto said stem to prevent its work-
ing loose.

As shown in Fig. 4, the valve E is mounted
in the valve D above the center, the duct w
being formed vertically below said valve-séat
and the duect 19 in a vertical plane parallel
therewith. A rod 20 has one end secured in
the valve D below the duct w and is fitted
to slide freely in the head 45 of the steam-
chest. Said rod is threaded at 55 and passes
freely through the vertical rod 52, nuts 24 be-
ing disposed on said threaded portion.

The water-cylinder B has ports 25 leading
from the bottom of the water-chest I, dis-
posed on the top of said eylinder, into oppo-
site ends thereof. The supply-port 27 opens
by a duct 28 into the bottom of the water-
chest I centrally between the ports 25. The
valve-seat 26 is disposed on the floor of the
chest F. Said seat is provided with ports 60,
(see Fig. 9,) which register with the ports 25
and with a central port 28, registering with
the supply-port. The valve-seat is grooved
longitudinally at 61 on its edges, (see Fig. 11))
and is held in position by a set-screw 62, (see
Tig. 8,) passing through the walls of the chest
F into said grooves.

The valve H is shown in face view in Fig.
10. Said valve is provided with a link 32,
by which it is secured to an end of the rod
20. The valve slides flatly on the seat 26
and is provided with a central duct 31, of suf-
ficient length to connect the supply 27 with
either of the ports 25. Chambers 29 and 30
are formed in the valve in position to regis-
ter with the ports 25. A vertical cylinder J
is disposed on top of the chest I' and opens
therein. A piston 35 is fitted to slide in said
cylinder.. Said piston is provided centrally
with a socket, in which a ball 38 on one end
of a rod 39 is mounted. A take-up screw 37,
turned into said piston, engages said ball and
forms the upper wall of the socket. Iack-
ing 36 is held in position by being turned

onto the stem of said take-up serew. = A ball
65 is formed on the lower end of the rod 39
and works in a suitable socket disposed cen-
trally in the top of the valve . The pur-
pose of said piston, ball, and socket is to bal-
ance said valve by direct water-pressure. A
discharge-port 66 opens into the forward end
of the valve-chamber of the chest F. )

The parts are shown in the drawings as 1n
the position they assume ab the completed
stroke of the piston. For the return stroke
the steam, entering the steam-chest through
the chamber r, passes through the port x and
drives the piston b forward. When said pis-
ton engages the rod 51, the valve-stem 22 is
moved thereby, drawing the valve E with it.
The central flange of said valve passes the
port ¢, admitting steam from the chamber 7
through the portw and between the outer
head of the valve D and piston-head 47, the
corresponding exhaust 40 being at the same
time closed Dy the end flange of said valve.
The main valve D is thusdriven forward, and
during its forward movement the balance-
port 15 will for a moment register with the
cylinder-ports « and y and convey steam from
one end of thecylindertotheotherand equal-
ize the pressure, preventing the piston from
striking the cylinder-heads when running at
a high rate of speed. Asthe valveD reaches
the end of its forward movement the flange p
and port 18 register with the cushion-port 16
and steam is admitted behind the valve D,
thus cushioning the movement of said valve
and balancing the same. An inner exhaust
40 of the main valve is opened by the move-
ment of the solid valve E, permitting the
steam to be exhausted from the inner end of
the chest through the portw into the exhaust
%. The movement of the valve D drives the
rod 20, and with it the water-valve H. The
forward movement of the water-piston d forces
the water through the port 25 and out the
discharge 66. The pressure of the water in
the chest-chamber bears against the piston
35 and downward into the valve I. As the
valve moves forward its port 31 connects the
outer port 25 with the supply-port 27, ena-
bling the water to be drawn into the cylinder
on the return stroke.of its piston. The press-
ure of the water being upward on the piston
35 relieves or counteracts the downward press-
ure on the valve H, the ball-and-socket joint
working freely and not interfering with the
action of said valve. As the ports 29 or 30
of the valve H register, respectively, with the
water-ports 25, the spaces formed by said ports
29 and 30 serve to cushion the water in the
cylinder and prevent said valve from rising
from off its seat 20.

By constructing the valve E solid and ar-
ranging the ports as described I am enabled
to increase the diameter of the flanges m of
the piston-valve D without increasing the
waste or leakage from the steam-valve. This
enables any desired amount of power neces-
sary to move the water-valve Il tobeattained
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without inereasing thesize of the steam-valve.
Moreover, by arranging the balance-port 15
as desenbed Iam endbled to convey steam
from one end of the cylinder to the other and
equalize the pressure, preventing the piston
from striking the eylinder-heads when athigh
rate of speed.

By the ports 18 and 19 and cushion-ports
16 direct steam issupplied for cushioning the
main valve D. The amount of such steam
may readily be gaged by means of the screw-
valve 17.

By mounting the steam-valve E above the
center of the main valve D room is effected
for conducting the driving-port v, balance-
port 15, and cushion-ports 18 and 19.

My peculiar construction of steam-chest,
whereby said chestisformed in sections bolted
together, enables the valve D to be mounted
therein without forming the valve-flanges
separable. The bushing 21 and tube 46 pre-
vent the steam outside the main valve D
from acting on the ends of the solid valve E
and interfering with its proper action by
steam from the ports.
2+ and threaded sleeve 53 from the valve-
stem 22 said valve-stem may readily be with-
drawn from the tube 46 withoutremoving the
main valve D, 4

In the Letters Patent above referred to the
flanges p m on the valve D are constructed of
the same size. In my improvement the end

flanges are of much greater diameter than the

central flanges p, whereby the steam-leakage
is greatly reduced and a larger amount of di-
rect power on the water-valve is attained.
The peculiar method of mounting the valve-
seat 26 for the water-valve enables the same
to be readily removed for grinding or replac-

ing by detachingone of the sidesof the water-

chest.

Having thus explained my 1nvent10n what
I claim is—

1. The combination, with the steam-chest
provided with the supply and exhaust ports
and the cushion-port 16, of the main valve D,
provided with the duects 18 and 19, arranged
to operate substantially as specified.

2. The combination, with the steam-chest,
of the main valve fitted to work therein and
provided with the ducts 18 and 19, a cushion-
port in said chest adapted to register with
said ducts, and a regulator, as17, forsaid port,
substantially as described.

3. The combination of the valve - chest
formed in two sections 48 and 49, having a
central contracted portion and enlarged ends,
and the valve D, having central flanges fitting
the eontracted portion of the valve-chestand
enlarged end flanges fitting the enlarged ends
of said valve-chest, substantially as described.

By removing the nuts

4, The combination of the steam-cylinder,
steam-chest, and connecting-duects, the main
valve provided with a chamber for a sliding
valve and having a steam-supply chamber al-
ternately communicating with said duets,
ports communicating with said steam-supply
chamber and with the opposite ends of the
steam-chest, a cushion-port in said steam-
chest, ports in said main valve communicat-
ing with the opposite ends of the chest. and
alternately communicating with said cushion-
port, and a sliding valve located in the said
chamber in the main valve, substantially as
described.

5. The combmatlon of the steam-cylinder,
the steam-chest having enlarged ends, con-
necting-duects, the main Valve having enlarged
end flanges fitting in said enlarged ends of
the chest and provided with a chamber for a
sliding valve, a sliding valve fitting within
said chamber, the main valve having a steam-
supply chamber alternately communicating
with said duets, ports communicating with
said valve-chamberand with the opposite ends
of the steam-chest, and an exhaust-port lo-
cated in the steam-chest and communicating
with the enlarged ends of said chest at points
between the enlarged flanges of the main
valve, substantially as described.

6. The main valve D, provided with a seat
for a sliding steam-valve, in combination with
the valve K, mounted in said seat, a tube reg-
istering with said seat and opening through
the chest-head, and a bushing in the opposite
end of said seat fitted to slide in the opposite
chest-head, substantially as -described.

7. Thecombination of the valve E, provided
with the stem 22, having a threaded portion
53, with the nut-strap 24, disposed on said
threaded portion, and actuatlnw mechanism
for said valve, substantially as set forth.

8. The steam-cylinder, chest, and connect-
ing-duets,in combination with the main valve
provided with the cushion-ports and balance-
ports, and the steam-valve mounted eccen-
trically in said main valve, substantially as
and for the purpose set forth.

9. The combination of the steam-cylinder,
water-chest, connecting - ducts, water-cylin-
der, steam-chest, the connected pistons, the
main valve in said steam-chest provided with
the balance and cushion ports, the solid steam-
valve disposed eccentrically in said main
valve,the water-valve and water-actuated-bal-
ance mechanism, and mechanism actuated by
the eylinder-piston connecting said valve, sub-
stantially as described.

FREDRIC M. BROWN.

Witnesses:

CHARLES B. MASON,
WiLLIAM H. MARTIN,
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