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JOSEPH ADOLPHE BOURGEAT, OF NEW YORK, X. Y.
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To all whom it may conceriv:

Beitknown that I, JosSEPH ADOLPHE BOUR-
GEAT, a citizen of the French Republie, (who
have heretofore declared my intention to be-

5 come and am about tobecome a citizen of the
_Unlted States,) and a resident of New York,
in the county of New York and State of New
York, have invented certain new and useful
Improvements in Balanced Valves for En-

1o gines,of which the followingisaspecification.

My invention relates to improvements in

balanced valves for engines operated by fluid

_pressure, such as steam, water, gas or com-

pressed air. v
15 In the following specification I shall de-
seribe my invention as applied to an engine
operating by steam pressure, it being under-
stood, however, that it will apply equally well
to any other form of fluid pressure engine.
Heretofore balanced valves of this description
have required that the steam pressure ad-
mitted to the engine should be kept constant,
the valve being out of balance should any va-
riation take place in thisinitial pressure,and
25 it is the object of my invention to so arrange
the steam inlet pipes of the engine that the
pressure of thesteam in the steam chestused to
balance the valve against the pressure of the
steam in the steam cylinder, shall vary in ex-
act ratio with the pressure of the steam in the
steam cylinder and that both shall vary pro-

20

30

portionately with the pressure of steam ad-.

" mitted through the throttle valve to the en-
gine. In this way the valve will be in bal-
ance at all pressures of steam admitted
through the throttle valve, and the steam
pressure may vary within wide limits with-
out affecting the balance of the valve. This
I accomplish by placing two pipes, each con-
taining an auxiliary hand valve, in connec-
tion with the main steam pipe, one on each
side of the main throttle valve and then join-
ing both, above their respective valves, to a
pipe which leads directly intothe steam chest
and above the valve to be balanced, this pipe
first passing through a suitable ‘pressure re-
ducing valve. Beforestartingthe engine the
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valve in the pipe outside of the throttle valve
is opened and the valve in the pipe inside the
throttle valve is closed, thus allowing steam
at boiler pressure to enter the steam chest
through the reducing valve. The main throt-
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tle valve is then opened and the engine
started.” After the engine is under way, the
valve in the pipe outside the main throttle
valve is closed and the valve in the pipe in-
side the main throttle valve is opened thus
shutting off steam from the steam chest
which comes direct from the boiler and only
allowing steam to enter the steam chest 6
through the reducing valve at the pressure
at which it comes through the main throttle
valve, and at which it enters the steam cyl-
inder of the engine. As the steam pressure
which comes through the main throttle valve
varies, so will the steam pressure in the steam
chest and steam cylinder vary, and in the
same ratio at which they were arranged at
the start, and the valve will be in balance
under all these varying pressures. All of
which will be hereinafter more fully pointed
out and described, reference being had to the
accompanying drawings forming part of this
application, in the several figures of which
like parts are designated by similar lettersof 75
reference. :

Figure 11is a vertical cross sectional view of
my improved valve. Fig.2 is a vertical lon-
gitudinal section, and, Fig. 3 is a horizontal
longitudinal section of the same.

In the figures A is the main steam eylinder.
B B the walls of the steam chest within which
the balanced valve F works. .

C is the cover of the steam chest. - On the
lower side of cover C is the cup shaped pro- 8s
jection D carrying within it a spring E which
presses upon the top of the balanced valve I
tending to keep it to its seat H H. This
spring prevents the valve F from lifting from
its seat when the engine is turned by hand, go
when no steam is on, and is independent in
its action of the balancing of the valve F.
The cover C is hermetically fastened to the
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‘wallsof the steam chest B in any suitable

manner. The balanced valve ¥ is shown in g5
the form of a “ D ” valve, and is ground to fit
its seat H so as to make a steam tight joini.
It is divided on its underside into three com-
partments R R’ and R”/, (as shown in Fig. 2,)
and is moved to and fro by the valve stem G, 1co
which is operated in the usual manner by the
engine.

K K’ and K" are the usual exhaust ports
one for each end of the eylinder A. :
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S and. 8’ are steam inlets one for each end
of the eylinder A. ,

V is the main steam inlet from the pipe L
which connects with the boiler, and N is the
main throttle valve located in the same.

Iis an auxiliary throttle valve operated by
the stem I’.
low so that steam entering by inlet V may
pass into its interior.
port U’. Encireling the valve I is the gover-
nor valve J which is operated by the con-
nector J” to the governor valve. J alsohasa
port U? which when the engine is in operation
is more or less coineident with the port U’ in
valve I, aceording as the engine is loaded or
running light., The valve I may also act as

. an auntomatic cut off if so desired, by suitable
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mechanism attached to stem T’.
Located one on each side of the throttle

valve N and connected tothe main steam pipe

L are the pipes I’ and 12 in each of which is
located small valves O and O’. These two
pipes are connected above these valves, as
shown in Fig. 1, by a pipe L* which is pro-
vided with a nipple I* which contains a re-
dueing valve D? of any suitable construction.
The nipple I8 enters the upper part of .the
chest B beyond the reducing valve.

The object of the reducing valve D?is toso |

vary the pressure of steam admitted to the
steam: chest as to allow for the variation of
surface area exposed by the upper and lower
sides of the valve ¥, the upper side exposing
a much larger area than the under side, as
shown in Fig. 2, and requiring a less steam
pressure acting upon it to balanece the main
pressure onthe underside. Now if thesteam

pressure in the main pipe is reduced or :in- |

creased the steam pressure admitted to the
steam chest B is in like proportion reduced
or increased by the reducing valve D% so that
the valve is always balanced no matter what
the steam pressure in the pipe L may be.
‘When theengineisstarted valve O isclosed
and valve O’ is opened, admitting steam at
proper pressure to the steam chest B through
the reducing valve D? and after this is done,
the main throttle valve is opened admitting
steam: to cylinder A and. starting the engine
in motion, in the usual manner, which is so
well known' as to need no description in this
place: After the engine has started and is

running, the valve O’ is closed and the valve
O is opened and kept open as long as the-en-
gine is running, the steam admitted to the re-
ducing valve D? being at the same pressure
as thatadmitted tothe engine through throt-

It is ¢ylindrical in form and hol~

It is provided with a |
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tle valve N and not at the pressure which
would be admitted were a valve O’ used for
this purpose, in which case the pressure would
be that of the boilerand the pressure of steam.
in the steam chest B would not vary with the
. pressure delivered to the steam cylinder A,
" but would remain at that due to boiler press-
ure and the valve might in consequence af
one time be over-balanced and at another un-
der-balanced. Butby using pipel?and valve
O and shutting valve O’, the steam admitted
:to- the reducing valve will always vary in
' pressure in proportion to the variations of the
pressure admitted through valve N to the
steam cylinder and consequently in propor-
tion tothe pressureof the steam aeting against
| the under sidé of the balanced valve F. By
' this arrangement thevalve Fisautomatically
' in balance at all times while the engine is
' Tunning, no matter what the variations in
' steam pressure delivered to the steam eylin-
. der A may be. :
' The operationsof valves I and J have not
i been particularly deseribed asI intend them

1 to form. the subject matter of another appli-

: cation. .
:  What I claim as new, and desire to-secare
by Letters Patent, is—
1. The combination with the admission
| valve, valve chest, working eylinder,and main
| steam pipe and its throttle valve, of two: in-
. dependently valve-controlled pipesiconnected
" to the main steam pipe, one on each side of the
' throttle valve and communieating through a
. reducing valve with the interior of the valve
' chest, substantially as and for the purposes
' hereinbefore set forth. :
2. In an engine operating by fluid pressure,

' the combination of a working c¢ylinder; an ad-
mission valve, a pressure chest surrounding
and covering the admission valve, a throttle
valve, .two pipes, one on each side of the
' throttle valve and connected to the main
pressure inlet pipe, in each of which pipes is
located a hand valve, said pipes being joined
together beyond said valves, and a reducing
valve,through which the pipe joining the two
pipes before mentioned passes intothe press-
ure chest, substantially as deseribed.

Signed at New York, in the county of New

October, A. D. 1890, )
J. ADOLPHE BOURGEAT.

Witnesses: ‘
EpwARD R. KNOWLES,

E. IRVING CARR.
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York and State of New York, this 22d day of




