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To all whom it may concern: »

Be it known that I, Rricuarp I, Rrce, a
residing _at
Lynn, county of Essex, State of Massachu-
setts, have invented certain new and useful
Improvements in  Pressuve - Mainta ning
Mechanism for Turbines Supplying Steam
for Industrial Purposes, of which the follow-
ing is a specification.

This invention relates to elastic-fluid tur-
bines, and especially those from which low
pressure steam is drawn to supply industrial
apparatus of various kinds, such as heating
appliances, dye kettles, and the like. In such
a plant, the demand for low pressure steam
may vary belween wide limits and quite in-

dependently of the power load on the tor-

bine. Indeed, it may happen that the mill
load may be at a maximum when tle power
load is at a maximum, or vice versy. J'rom
this it follows that the ordinary mechanism
which merely governs the admission of steam
to the turbine in accordance with the power
load must be supplemented by some device
which will independently take into account
the demand of the mill for low pressure
steam, so that both the power load and the
mill load will he effectively handled, cach
independently of the other.

In carrying out my inventions a_ Curtis
multi-stage turbine is preferably employed.
At some place in the working passage of
the turbine where the normal pressure at,
say, full load corresponds approximately

“with that desired for {he auxiliary devices,

a conduit is led off to supply steam to said
devices. It is very desirable, however, to
maintain a constant pressure in these devices
irrespective of the volume consumed, and
since the pressure in any given region of a
turbine varies greatly under different con-
ditions of the power Joad; provision must be
made for maintaining the constant pressure
required by the mill, and this must be done

> under variations not only of the power Joad

but of the mill load as well.

The present invention is a modification
of the apparatus sct forth in the application
of Tewis Sanders, filed April 22,1900, He-
rial No. 489,517, Tt comprises a pilot valve
controlling nozzle valves between the con-
stant pr jon or stage of the tnrhing
and the next stage, with & deviee responsive

i volume of the steam

to ‘variations in the
withdrawn for mill parposes, and a devies
. L]

responsive to the pressure in said steam-

supplying region or stage; both of these de-

vices exerting control over the pilot valve.
From this. it results that any variation in

the volum® of the steam withdrawn or n

the pressure in said stage will be counter-
acted by the opening or closing of the nozzle
valves, thereby relieving or building up the
stage pressure, as the case may be, in order
to maintain it as nearly constant as possible,
- The apparatus is hereinafter set forth in
detail, and will be readily understood. upon
reference to the description, taken in con-
nection with the accompanying drawings, in
which-— )

Figure 1 is a diagrammatic representation
of a turbine equipped with my improved
pressure-maintaining apparatus; and Fig, 2
1s a sectional plan view, on a smaller scale,
taken on the line 2—2, Fig. 1.

The tarbine shown is simply illustrative,
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as the particular design is nof essential. T

have shown an upright Curtis multi-stage
turbine having its bucket wheels 1 secured to
the shaft 2 and carrying two sets of buckets
3 cobperating with stationary intermediates
4 and taking steam from sunitable steam-
chest nozzles 5. The several stages are sep-
arated by diaphragms 6. :
From one of the chambers 7 into which
the steam exhausts from one of the stages, a
steam pipe 8 leads to heating apparatus of
some kind, such as a dye kettle, a steam ta-
ble, or other mill appliances. In this pipe
is ineluded a device sensitive to changes in
the volume of fuid flowing throughit. This
consists preferably of a float 9 moving
axially in a conical enlargement 10 of said
pipe and attached to a red 11 which passes
out through a stuffing box 12. When the
volume of steam drawn off by the heating
appuratus increases, the float is moved up-
wardly, and vice versa. I provide one or
more stage nozzles 13, controlled by valves
14 located in auxiliary passages 15 leading
from the chamber 7. These valves are held
elosed by springs 16, but can be opened by
flnid pressure acting on pistons 17 working
in evlinders 18 in opposition to the tension
of said springs.  The valves, springs, pis-
tons and cylinders are contained in casings
19 secured to the casing 20 of the turbine.
Lach casing 19 is connected by a pips 21 to
a walve chest 29, the severnl pipes entering

i

said chest at differont distances from the
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pipe 23 which supplies hydraulic or other

fluid pressure to said chest.
end of said clest is an exhaust pipe 24, and
in said chest moves a pilot valve 25 adapted
to open one or more of said pipes to the’
supply or the exbaust as the éase may be.
The valve stems 26 is pivoted to the middle
of a floating lever 27 which at one end is

_pivoted to the rod 11 of the Hoat 9. The

other end of said lever is pivoted to a rod
28 which is attached to a movable abutment .
exposed to the pressure of the steam in the
chamber 7; preferably a piston 29 working
in a cylinder 30 and uvrged upwardly by a
spring 81. A pipe 32 connects the upper’
end of said cylinder with the chamber 7 of
the turbine. The tension of the spring just
balances the thrust of the piston when the
pressure in the chamber 7 is at its normal
value, : ’

The operation is as follows: The float 9 is
of constant weight, and by virtue thereof it
rides or floats on the current of steam flow-
ing through the pipe 8. There Is a certain
pressure difference between the upper and
lower side of the float depending. on the
area of the annular opening around it. This
pressure difference, multiplied by the area
of the float, is just sufficient to balance its
weight. When an increase in volume oceurs,
the pressure difference increases and the
float rises and increases the annular open- -
ing around it until the pressure difference
is reduced to the normal value again, and
the float comes to rest in this new position.
In other words, the float automatically ad-.
justs itself up or down to maintain a con-
stant pressure difference between its upper
and lower sides, Now let it he assumed that
the power load on the turbine is steady, and
that one or more additional mill appliances,
are put into use, calling for a greater flow of
steam through the pipe 8. This fends to
lower the pressure in the chamber 7. The
greater volume raises the float 9, which lifts
the pilot valve 25, shutting off pressure from
one or more of the pipes 21 and causing the
closing of one or more of the stage nozzles

14 This results in decreasing the steam
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outlet at the nozzles to a degree sufficient to
compensate for the increase in such ontlet
due to the lifting of the float, and the steam
pressure in the chamber 7 is, thevefore, re-
stored to normal in spite of the increased
volame now fowing from said chamber.
On the other harid, if some of the mill anp-
pliances are shnt down, so that a lessened
volume of steam is required, the foat 9 will
fall, but this causes the opening of one or
more nozzles, and thus prevents any in-
crease of the pressure in the chamber 7.
Again assnme a constant mill Toad, but let
there Be an increase in the power load. The
turbine governor at once opens more steam-
chest nozeles, admitting a larger volume of

At the other |

989,745

steam to the (nrbine and thereby raising the
stage pressures. 'The inerease in pressure
in the chamber 7 tends to produce a greater
flow through the pipe § and thereby [1ft the
float, but the piston 29 is forced down-
wardly by the inecreased pressure, thereby
pushing down the pilot valve and opening
enongh nozzle valves to relieve the extra
pressure in the chamber 7 and bring it down
to normal. With a lessening of the power
load, an opposite effect is produced. Tt ap-
pears, therefore, that under all conditions,

whether of varying demand for steam by -

the mill appliances, or of fluctuations in the
power load, my apparatus maintains » prac-
tically constant pressure of steam in that
stage, chamber or .region of the turbine
which supplies said mill appliances.

In accordance with the provisions of the
patent statutes, T, have described the princi-
ple of operation of my invention, together
with the apparatus which I now consider to
represent the best embodiment thereof; but
I desire to have it understood that the ap-
paratus shown is only illustrative, and that
the invention can he carried out by other
means. - o .

What T claim as new and desire to secure
by Letters Patent of the United States, is:

1. The combination with a turbine, of a
pipe taking steam from a low-pressure re-
gion therein, and means governed by the flow

‘of steam through said pipe for controlling

the pressure in said regi-n.

2. The combination with a turbine, of a
pipe taking steam from a low-pressure stage
therein, valves controlling the flow of steam
from said stage to the next, and means con-
trolled by the flow of steam through said
pipe for opening and closing said valves.

3. The combination with a turbine, of a
pipe taking steam from a Iow-pressure stage
therein, valves controiling the flow of steam
from said stage to the next, a float in said
pipe, and operative connections between said
float and said valves.

4. The combination with a turbine, of a
pipe taking steam from a low-pressurc stage
therein, a conical enlargement in said pipe, &
float in said enlargement, and means actu-
ated by said float for maintaining a constant
pressure in said stage. o

5. The combination with a turbine, of 2
pipe taking steam from a low-pressure stage
thercin, a movable abutment exposed to the
pressure in said stage, a float in the pipe that
15 controlled by the flpw thercthrough, and
valves controlled by gaid abutment and float
for regulating the flow of steam from said
stage to the next,

6. The combination with a turbine, of a
pipe taking steamn from a low-pressure stage
therein, a device responsive to the volume o f
steam flowitigr through said pipe, a deviee

responsive fo the pressarve in swid stage, and |
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means controlled in common by both said

devices for maintaining constant pressure in |

said stage.

7. The combination with a turbine, of a
pipe taking steam from a low-pressure stage
therein, a device responsive to the volume of
steam flowing through said pipe, a device
responsive to the pressure in said stage, a
flcating lever connected with both of said
devices, and valve mechanism connected with
said lever and serving to maintain constant
pressure in said stage.

8. The combination with a turbine, of a
pipe taking steam from a low-pressure stage
therein, fluid-pressurve operated valves con-
trolling the flow of steam from seid stage to
the next, a pilot valve cortrolling said
valves, and devices respectively respensive
to the flow in said pipe and to the pzessure
in the stage from which it leads, both of

088,700
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said devices exerting a control upon said

pilot valve. :

9, The combination with a turbine, of a
pipe taking steam from a low-pressure stage
therein, fluid-pressure operated valves con-
trolling the flow of steam from said stage ic
the noxt, a pilot valve controlling said
valves, a flodting lever attached to said pilot
valve, & float in said pipe connected to one
end of said lever, and a spring-pressed abui-
ment connected to the other end of said
lever and exposed to the steam pressure in
the stage from which said pipe leads. ,

Tn witness whereof, 1 have hereunto set
my hand this third day of August, 1909.

_RICHARD H. RICE.

Witnesses:
Jouw A, McMaxus, Jr.,
Herxy O. WEsSTENDARP.
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