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The present invention relates to a valve, and more 
particularly to a valve for reducing and decreasing pres 
sure and temperature of superheated steam ?owing in 
a pipe. 
With conventional valve devices of this kind, the op 

erations for reducing and decreasing the pressure and 
temperature of the superheated steam and for desuper 
heating the superheated steam have heretofore required 
separate devices. ’ 

Furthermore, when the steam ?owing through the pip 
ing is utilized in atomizing cooling water discharged into 
the ?owing steam to effect heat control, the once pres 
sure-reduced steam now ?ows with decreased velocity 
and as a result the atomized droplets of cooling water 
discharged into the steam unavoidably grow coarse in 
size and are poorly mixed into the ?owing steam with a 
resulting increase in moisture content and a decrease in 
desuperheating efficiency. _ 

In order to eliminate'such defects, a system was 
adopted where the atomizing nozzle for cooling water isv 
fed with steam speci?cally for atomizing purpose. This 
system, however, had likewise the defect of di?‘icult 
operation, because of its complicated control system. 
Now the present invention provides a valve device of 

such structure that, without the help of any other addi 
tional valve device, is capable of both the desuperheat 
ing and the pressure-reducing operation for a ?owing 
stream of superheated steam and in the desuperheating 
operation, it causes the ?owing steam to do work before 
it is reduced in pressure in such fashion that droplets of 
the cooling water discharged into the steam do not de 
posit on the piping walls in the atomization region. 

It is, therefore, the primary object of the invention to 
provide a desuperheating and pressure-reducing valve for 
?owing superheated steam that avoids deposition of drop 
lets of atomized cooling water on the piping walls in 
the desuperheating and pressure-reducing operations. 

It is another object of the invention to provide a 
desuperheating and pressure-reducing valve for ?owing 
superheated steam that is capable of uniformly atomizing 
the cooling water introduced into the ?owing steam. 

It is another object of the invention to provide a 
desuperheating and pressure-reducing valve for super 
heated steam that is capable of both the desuperheating 
and pressure-reducing operations without help of any 
additional valve device. 

It is still another object of the invention to provide a 
desuperheating and pressure-reducing valve for super 
heated steam that is capable of uniformly mixing the 
atomized cooling water discharged into the ?owing super 
heated steam to the maximum extent possible. 

These and other objects of the invention will be appar 
ent from the following description of the invention made 
on an illustrative form of embodiment thereof with ref 
erences being made to the attached drawings. 
The form of embodiment of the invention here de 

scribed is only for the purpose of illustration and allows 
many modi?cations and variations in structural detail and 
is not intended to restrict the invention in scope. 
FIGURE 1 is a longitudinal side section of a desuper 

heating and pressure-reducing valve for a ?owing stream 
of superheated steam in accordance with the invention; 
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FIGURE 2 is a lateral plan section of the valve of FIG 
URE 1; FIGURE 3 is a front view illustrating details of 
the atomizing section of the valve; and FIGURE 4 is a 
diagram of a piping system susceptible of automatic con 
trol and including the desuperheating and pressure-re 
ducing valve of FIGURES 1-3. 

Valve casing 1 having outer shell 2 is integrally and 
axially provided with inner shell 3 therewithin, which is 
adapted to receive a ?owing stream of superheated steam, 
and has upper and lower valve seats 4 and 5 and a 
valve rod 7 extending through outer shell 2 :beyond the 
valve assembly and a double-seat valve block 6 actuated 
by the rod to control the ?ow of the steam. 

Double-seat valve block 6 has its portions 8 and 9 
tightly engageable with valve seats 4 and 5. Upon the 
valve block superheated steam enters into inner shell 3 
and passes into the inner peripheral space of outer shell 
2. Inner shell 3, into which the superheated steam enters 
directly, has at one end a bore 11 in which is mounted 
an inner nozzle element 12 having its projecting central 
portion 13 provided at end with a set of obliquely ex 
tending bores 14 for steam jets concentrically distributed 
with respect to the axis of the element. At the other 
end of bore 11 there is an outer nozzle element 15 having 
a central opening 16 for steam jets and, between itself 
and said central portion 13 of element 12, there is a set 
of projecting guide vanes 17 equidirectionally directed 
and obliquely inclined in the same manner as bores 14 
for steam jets. These inner nozzle and outer nozzle 
elements 12 and 15 constitute ‘atomizing nozzle head 18. 
A passage 19 extends into bore 11 and through the wall 
of inner shell 3 from outer shell 2, the passage 19 being 
connected to piping 20 for admitting cooling water. 
Upon opening of the passage in valve 1 by double 

seat valve block 6, the superheated steam is released 
from the inner shell 3 into the inner peripheral space 
10 of outer shell 2 and partly over the peripheral surface 
of inner shell 3, in the form of a sleeve of a dense ?owing 
steam mass, partly through obliquely extending bores 14 
which impart a tendency for the steam to ?ow with an 
axially spiral motion. 
At this moment, the cooling water feed, sucked through 

feed piping 20 and passage 19 into bore 11 by the gen_ 
eration of negative pressure 1and given a direction iden 
tical with that of obliquely inclined guide vanes 17, is 
atomized from the top opening of atomizing nozzle head 
18 into the superheated steam mass in motion there in 
a form of a sleeve which thereby is desuperheated and 
pressure reduced. The atomized cooling water is pre 
vented by the dense steam ?ow in a form of a sleeve 
present on the outer periphery of the inner shell from 
directly touching and condensing in droplets on the inner 
Walls of casing 1 which, together with other communi 
cating piping sections, is thereby protected from cor 
rosion. 

It is an advantage of the invention that the steam at 
the atomizing nozzle head may be held constant in 
pressure and the cooling water in its atomization into 
steam is independent of the amount of steam at the atom 
izing nozzle. 

Furthermore, in accordance with the invention, the 
desuperheating and the pressure-reducing operation may 
be carried out by employing a single valve without an 
intricate control system. The invention provides such 
a valve that assures easy and accurate control of the 
desuperheating and the pressure-reducing operation, and 
is highly reliable as well as of simpli?ed structure. 
An example of piping system provided with a desuper 

heating and pressure-reducing valve in accordance with 
the invention is set forth below, references being made 
to FIGURE 4. 
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Desuperheating and pressure-reducing valve a in ac 
cordance with the invention and comprising component 
elements as described above mentioned is provided in 
superheated steam feed piping b; the section of piping 
extending from said valve a and feeding desuperheated 
and pressure-reduced steam is provided with sensitive ele 
ments c and d, the former controlling valve a through a 
mechanism e and the latter controlling water feed valve g 
in cooling Water piping 20 for feeding Water to valve :1, 
through a mechanism f respectively, the former by de 
tecting the actual steam pressure of the desuperheated 
and pressure-reduced steam feed and adjusting the pas 
sage rate of this through valve a and the latter by de 
tecting the actual temperature and adjusting valve g. 
What I claim is: 
1. A desuperheating and pressure-reducing valve pro 

vided to desuperheat and reduce the pressure of a ?owing 
stream of superheated steam which comprises: 

a valve casing; 
an inner shell in axial alignment and located within 

said casing; 
valve means including a double-seat valve block at the 

entry end of said shell; 
an atomizing swirl nozzle at the exit end of said shell, 

whereby the superheated steam ?owing into said 
inner shell is caused to divide into two separate 
streams, a ?rst stream being con?ned to the space 
between the valve casing and the inner shell and 
serving as a dense mass of moving steam sweeping 
the inner walls of said valve casing and a second 
stream passing through said atomizing nozzle; and 

means to discharge cooling water into said second 
stream whereby said cooling water is atomized and 
spiralled forward axially into the central portion of 
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said valve casing, as it leaves said atomizing nozzle. 35 
2. A piping system including in combination the de 

superheating and pressure-reducing valve of claim 1 and 

4 
a pressure sensitive element and a temperature sensitive 
element, said elements being located in said piping down 
stream from said valve, the ?rst of said elements con 
trolling the double-seat valve block so as to control the 
amount of steam permitted to ?ow into said ?rst stream 
of steam and the second of said elements controlling the 
amount of cooling water admitted into said atomizing 
valve. 

3. The desuperheating and pressure-reducing valve of 
claim 1 including means to seat and unseat both seats 
of the double-seat valve block at the same time; the 
atomizing nozzle having a head at the extreme exit end 
of the inner shell and being located in a central opening 
in said inner shell. 

4. The desuperheating and pressure-reducing valve of 
claim 3 wherein the atomizing nozzle head is provided 
with bores extending obliquely to the axis of the super 
heated steam streams, and an outer set of guide vanes 
located on the outer surface of said head and also in 
clined obliquely in the same direction as said bores, so 
that the atomization of cooling water fed into said atom 
izing head takes place spirally of said axis. 
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