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UNITED STATES

PATENT OFFICE.

e e

GEORGE I. WASHBURN, OF WORCESTER, MASSACHUSETTS.

MODE OF OPERATING VALVES INSTEAM-ENGINES.

Specification forming part of Letters Patent No. 8,723, dated Jaouary 11, 1870,

- p—r ——

To all wwhom it may concern:

Beitknown that I, GEORGE [. \WASHBURN,
of Worcester, in the county of Worcester wnd
State of Massachiusetts, have invented cer-
tarn new and usetul Improvements in Valve-
Movements tor Steam and other Kugines ; and
that the following is a sufficiently full and ex-
act description of iny said invention to cuable
ou¢ skilled in the art to which it appertains
to carry 1t into effect, reference being had to
the accompanying drawings, which are made
part of this specification.

The primary object of my invention is to so
actuate and control a valve that when the
motion of the steam or other fluid is to be re-
versed or changed the valve will be caused
to ove 1nstantaneously, without waiting for
the accumulation of pressure, and without a
possibility of it resting on any dead-point.

To this end I operate the valve in the fol-
lowing maunner: First, loading it so that it
cannot move; second, applying pressure in
the direction in which the valve is to move,
insufficient to overcome the load referred to,
but fully sufficient t0 move the valve when re-
leased ; third, when the time comes to move
the vaive and reverse the steam upon the
main pistou, (or any other fluaid which is to Le
controlled,) removing or balancing the press-
ure first referred to, so that the pressure sec-
ondly referred to will throw the valve instan-
taneously and without fail.

My invention, as above set forth, may be
embodied in varions ways, of which [ shall
proceed to describe four, all involving thesame
priuciples of operation, aud each susceptible
of various wmodifications. -

In the drawings, Figure 1 represents a lou-
gitudinal section of a steam-cylinder and pis-
tou, with the valve mechanism placed inside
the piston, and adapted tobewmoved by steam-
pressare. Iig. 2 is a trausverse section of
the same, 1n the plane indicated by the line
z z, Fig. 1. Fig.3 shows a trausverse section
of a part thereof, at y y, Fig. 1. Fig. 4 is a
longitudinal section, showing a similar valve
located withiu the piston, and adapted to be
thrown by the agency of springs. Fig.5 isa
longitudinal section, representing the valve
mechanisio ou the outside of the main cylin-
der, aud oporated by the pressure of steain.

| Fig. 6 is a transverse scction at 2 2, Fig. 5.

Ifig. 7 represents, in elevation, the adjacent
cuds ol a steam-cyhnder and pump-cvlinder,
with a piston-rod common to both, and awn
artm Ly which the steam - valve is thrown,
through the medium of springs, as hereinal
ter described.

Like letters of reterence indicate like parts
i all the figures.

The steam-cylinder A, with its heads a aq,
may be of any common or suitable construc-
tion, ' .

Lu the furm of the mvention represented i
Figs. 1, 2, and 3, 1 employ a bLollow piston,
B, the interior of which is divided into four
chambers, of which two, b' 4% which are op-
posite to each other, are always in communi-
cation with the steam-supply port 3, and the
other two, &° ¥4, which are also opposite eacl
other, are iu constant commnunication with the
exhaust-port H.

In order to mnaintaiu the communication ot
the chamber H! with the steam-port S at all
parts of the stroke, I provide a slot, &, Figs.
1 and 2, the length of which exceeds that of
the stroke of the piston. o

The chamber & communicates with the ex-
haust-port E through a similar longitudiual
slot, e. S - -

Iu order to balance the pressure on the op-
posite sides of the piston, the chamber *
communicates with the chamber b, through
an open passage, U® Iigs. 1, 2, and 3; the
chamber b' comntnunicates wil;]1_ the chamber
b* by one or more similar passages, indicated
by dotted lines in Fig. 2; and slots 8! and ¢
are formed in the walls of the piston, corre.
spoudiug in area, and diametrically opposite
ln position, to the slots s aud e, respectively.

The steam is introduced to and withdraw!s
from the ends of the cylinder alteruately
through ports P! P?, whose iunner ends are
made to commuunicate with the steam aud ex-
haust chambers alternately by a valve, V,
consisting of a bollow cylinder, with three
parallel grooves, v v' v?, extending around its
periphery. The widthof eacli of these grooves
longitudinally of the valvo is slightly greator
than the length of the stroke or throw of the
valve within the piston,

The central groove v commuanicates cou-
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stantly with the &xhaust, through the ports
e 1® e, and alternately with the ports P! P? of
tlie piston.

The grooves o' »* communicate constantly
with the steam-chamber 3, through the ports
s* 8%, and alternately with one or other of the
ports P! I, one of the grooves o' o being
used for each of the ports P! P2, s0 as to in-
troduce the steam-pressure to the said ports
alternately. |

Within the cylindrical valve V is a plug or
rod, C, which projects out thirough the ends of
the valve and of the piston, and is provided at
1its longitudinal center with a flange or collar,
¢, upon which the valve works steam -tight,
and which coustitutes an abutment for the
steam or other motor to act against, as will
prescutly be explained.

My description thus far applies to the form
of the invention illustrated in IFig. 4, as well
as that shown in Figs. 1, 2, and 3. In the il-
lustration given in Fig. 4, springs ! F? are
employed to impart the endwise throw to the
valve, which, in the illustration shown in Figs.
1, 2, and 3, is effected by steam pressure with-
im the hollow valve,

Toadmitthesteam withiun it, tlie hollow valve
V, Figs. 1, 2, and 3, is constructed with ports

§° 84, communicating with the steam-grooves |

v! v%, respectively, the said ports being located
80 far apart that neither of them may pass or
reach the central flange or-collar ¢ of the sta-
tionary plug C as the valve moves. Two ad-
ditional flanges or collars, ¢! ¢%, ou the station-
ary plug C, serve to close one or other of the
ports s’ &' as the valve moves, the arrange-
ment of the said ports and flanges being such
that one of the ports will be closed as the
other is opened, and vice versa. The steam-
chambers at the respective ends of the hollow
valve communicate, also, with the exhaust-
roove v through passages ¢® ¢, which are, in
tke manuoer, so cmltrol%ed by the stationary
flanges or collars ¢! ¢® that oue only of them
18 open at a time, aud the parts ¢! ¢ §3 s* & ¢
are so coustructed and relatively arranged
that, while the steam-port §* at oue end of the
valve is open, the exbaust-port ¢ at the other
end will Le open, and s* and ¢ closed; but
while the steam-port s* is open, the exhaust-
passage ¢ will be open, and §° and ¢ closed.
As the flanges or coiiars ¢! ¢t ure employed
only to open and c¢lose steam inlets and out-
lets’ to and from the interior of the valve, and
not as an abutwment for the steam in moviung
the valve, the said flanges or collars are per-
forated, as sbown iu Figs. 1 and 3, to allow
the steamn to pass freely through them, aud
equalize the pressure on their opposite sides.
Additioual steam ports s® s% are located unear
the eunds of the valve-chest, so that the valve
will close one of them at each extremity of its
stroke, but iu its intermediate position will Le
subjected to abalanced pressure of steam upon
Its ewds, G represents the piston-rod.
Operation: The drawings vepresent the pis

'! 1

g

)

98,725

ton at the termination of its downward stroke,
with the valve reversed, so as to cause the
upward movement of the piston, which will
be etfected by the pressure of steamn admitted
through the passages 8 s 82 v P to the lower
cend of the eylinder. At the same time, the
pressure of steam admitted through the port
s into the valve-chest causes the valve to
move upward with the piston, this effect Le-
ing assisted Ly the pressure of steam adinitted
throngh the port s* to the upper eud of the in-
terior of the valve, and acting against the sta-
tionary abutment ¢, the lower end of the inte-
rior of the valve being in comnuuication
with the exhaust through the passage et

The upward motion of the valve soon ad-
mits steam-pressure iuto the lower end of the
valve V, by uncovering the port s* and clos-
1ng the passage et by the collar ¢2, and at the
same time the steam-port §¥ is closed by the
collar ¢!, and the upper end of the interior of
the valve is exhausted throngh the passage é.
A downward pressure is thus applied to the
interior of the valve, but thisrdoes not imme-
diately move the valve, because it is overbal-
anced by pressure upon the exterior of the
lower end of the valve, the area of which is
greater than that of the interior surface upou

‘'which the downward pressure is exerted.

Before the piston cowmpletes its apward
stroke the lower end of the valve comes in
contact with the stationary collar ¢.. The mo-
tion of the valve being thus arrested, the con-
tinued movement of the piston B immediately
uuncovers-the port ¢°, adwmitting steain to the
upper end of the valve-chest, the downward
pressare of which upon the valve balances tha
upward pressare against the lower end of the
valve, aund permits the pressure within the
valve to throw the latter down against the
lower end B? of the pistou; so that the up-
per end of the evlinder will receive steaw
through the passages S s s' »' P!, and the
lower end will be exhaunsted through P?
v e b® e B. The downward stroke is then
made, and the valve again reversed in the
manver already described in relation to the
upward stroke. In each case the eutire
steam-pressure which is to move the valve is
applied to it before the time comes for it to
move; but is overbalanced by a greater press-
ure until the proper moment for it to move,
when the load beiug either counterbalanced
or removed, the entire pressure of the steam
acts to throw the valve instantaueously.

I am thus enabled to coutrol the piston
with absolute certainty, howevar rapid its mo-
tion, and 1 avoid all the difficulty commouly
expericuced with valves operated Ly steawm in
watting for the passage of steawm or the accu-
mulation of pressure.

In theillustration given in Fig, 4 the spriugs
F' F? within the hollow valve perform the
same functions as the pressure of steam with-
i the valve iu the arvangement already de.
sertbed. Fig, 4 shows the position ol the




08,723 3

~ parts at the instaut that the valve bas been
reversed and the pistou has beguu its upward
stroke. As the piston descended, thie valve
which rested against the lower head 32 ander
pressure ot stealn entering through the port
s, compressed the spring I until the resist-
ance of the latter overcame the steatn-press.
are on the valve. Tlue coutinued wotion of
the piston then uncovered the port 8, permit
ting steam to euter the lower part of the valve:
chest and exert an upward pressurc against
the lower eud of the valve, which, balancing
the downward pressure upon the upper e,
permits the spring I to throw the valve -
stantaneously to the position showll in the
drawing, so that steam 18 admitted to the
lower end of the cylinder through the pas.
sages 82 v¢ D%, aud exhausted trom the upper
end through P!, v, €2, 0% and e. The valve V
then rises with the piston until the resistance
of the spring F? overcomes the pressure of
steam adwmitted through the port 8% when the
port §° is again uncovered, admitting a bal-
ancing pressure to the upper end of the valve-
chest, when the valve isagain instantaneously
reversed by the action of the spring I Steam
‘s thus admitted to the upper end of the cyl-
inder, through the passages v' and P! and the
steam in the lower end exhausted through pP?
v & and their connections before named. In
both these forms of the invention I preter to
provide or permit a slight leak for the steawn
where the plug C passes through the piston-
heads,
end of the valve-chest may escape into the
exhaust as soon as the valve is reversed; but
this Jeak is not so great as to destroy the cuslh-
ioning effect ou the valve, which 18 caused by
locating the ports s®s®at a little distance from
the ends of the valve-chest.

Figs. 5 and 6 illustrate the invention ap-
plied under a modified form—that is to say,
with the valve working in a statiopary steam-
chest, external to the main cylinder and actu-
ated by steam-pressure nuder control of a cen-
tral plug, C, which is moved near the termi-
nation of each stroke of the piston B by an
arm, H, attached to the piston-rod G, and act-
ing against tappets ¢’ ¢* upon the rod ¢/, to
which the plug C is attached.

Fig. 5 represents the piston approaching
the downward termination of its stroke, the
arin [ baving already come 1n contact with
the tappet ¢!, so as to force dowu the plug C
aud valve V until the steam-port s° is opened
80 as to admit steam to the upper end of the
valve-chest. the downward pressure of which
upon the upper end of tho valve balances the
upward pressure of the steamad mitted through
the port 8. The exterval pressure oun the
valve being thus balanced, the valve is in-
stantancously thrown down by pressure of
steam already admitted to the lower part of
the interior of the valve through the port ¢
By this wotion of the valve the passage P2 1s
placed in communication with stoam through

so that any steamn imprisoned in either

and the passage P! in com.
munication with the exhaust throuvegh the
groove v, and thus the upward stroke ot
the piston is produced, the valve and all
its accessories remaining  stationary until
the arm . striking the tappet ¢, moves the
plug C npward. The poit s 1s thus uncov-
cred, admitting steam withn the upper end
of the valve. which steam, acting agaiust tho
collar ¢ as an abutment, and passing freely
through the perforated collar ¢!, exerts an up-
ward pressure upon the valve, but not sufli-
cicnt to overcome the exterual pressure of
steam admitted through the port s° to the up-
per end of the valve-chiest. The valve, there-
fore, does not move until the contact of the
collarr ¢! with its upper end raises it suffi
cicutly to uucover the port s when the ex-
ternal pressure, being again balanced, the u-
ternal pressure in the upper end throws the
valve up, placing the steam-groove »? in com-
munication with the passage P!, and the ex-
haust-proove v with the passage Pz, and thus
imparting the downward stroke to thie piston.

[n the illustration given in Fig. 7, springs
[! I? are interposed between the arm H and
tappets ¢ ¢t on the valve-rod (‘. and, instead
of employing steam-pressure to load the valve
antil the time comes to move it, the rod 1s
locked by catches J' J* engaging alternately
with the tappets ¢® and ¢'. In Fig. 7 the pis.
ton-rod is represented as moving from right
to left. The arm H, carrying the spring 1'
before it, compresses it with considerable force
against the tappet ¢ until the gaid arm, In
passing under the inclined face of the catch
J, raises it, releasing the tappet ¢, and caus.
ing the valve to be throwu instantancously
by the action of the spring I'. When used 1n
a steamn-pumnp operated by exhaust-steam, or
any other steam haviug very low pressure, the
arrangement last described bas this peculiar
value, that the whole area of the main piston
is made available for moving the valve through
the mediumn of the springs, whereas, if the
valve Le moved by direct pressure of steam,
its area must be large or the propelling force
applicd to it proportionately small. A bal-
anced valve is preferable for this purpose, but
any form of valve may be use.

My priuciple of loading or locking the valve
against an elastic pressure, which will throw
it instantaneonsly when the resistance i3 re-
moved or counterbalanced, way be embodied
in any of the forms above described, or I Va-
rious others which will suggest themselves to
tbo skilled mechanic or engineer.  For exat-
ple, the plug C may be as loug as the cylin-
der, as in the present illustration, or 1t mauy
be shorter. The device will work equally well
in a cylinder of any length. The plug, project-
ing from the pistou in the direction in which
the latter is moving, will not act upon the
valve until its own motion is arrested by coun-
tact with the evlinder-head, and then it will
chock the valve, so as to cause the latter to

r i
the groove v,
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he thrown by internal pressure, as explained.
Again, the plug may bLe fastened to the cylin-
der at one end, instead of resting against both |
heads of the cylinder; and again, the inven.
tion may be used with a stationary piston and
a moving cylinder.

The invention is applicable to steam-eun-
gines, steam-pumps, water motors or meters,
or any other purpose where a valve is required
to control the movement of a pistoun or its
equivalent. '

In the common mode of operating valves
by steain, they receive the pressure only when l
their wmotion should take place, aud, unless
the steamn acts instantly, the main piston 1s
liable to strike the cylinder-head. Agaiu, as
the valve starts as soon as thie pressure upot
it equals its own resistance, the valve will not
generally act under full boiler-pressure. Now,
as{under the ordinary arrangement) the steaw

which moves the valve is immediately cut oft
from it, the valve is liable to move over ouly |

RS- b
I

| a part of its stroke before its steam is cut off.

My valve is subjected to full boiler-pressure
before it is allowed to move, and this press.
ure vewmains on it during a part of the return
stroke of the main piston. Hence, no valve-
motion within my knowledge, except when a
conucction is made with a balance-wheel, can -
be so reliable as mine.

[ claim aud desire to secare by Letters I’at-
cnt—

A valve-operating mechanism, in which the
valve is first locked or loaded in opposition to
the direction in which it is to move, and then
subjected to pressure, which will move it in-

i stantaneously when the resistance first re-

ferred to is removed or counterbalanced, sub-
stantially as sct forth.

GEO. I. WASHBURN.

Witnesses:
EDwWARD MELLEN,
Wwn. S. DAVIS.
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