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This invention relates to a steam Superheat 
control and particularly to a control to maintain 
a uniform Superheat temperature under varying 
loads. 

In boilers equipped with Superheaters, the 
superheat temperature tends to be higher at high 
loads than at low loads. It has been the usual 
practice to design and adjust the Superheater to 
produce the desired superheat at approximately 
half load and to desuperheat at higher loads. At 
lower loads the steam has been used at reduced 
Superheat. 

It is one of the objects of the present invention 
to provide a steam Superheat control which will 
maintain a uniform Superheat temperature under 
varying load conditions. 
Another object is to provide a steam Superheat 

control in which steam is recirculated through the 
Superheater at lower loads. 

Still another object is to provide a steam Super 
heat control in which the annount of steam recir 
culation is controlled in response to a function, 
preferably the temperature, of the steam at the 
outlet side of the Superheater. Preferably an ad 
justable injector is employed to produce the re 
circulation and is adjusted in response to varia 
tions in the Selected Steam function. 
A further object is to provide an adjustable 

steam injector. 
The above and other objects and advantages of 

the invention Will be Iinoi?e readily apparent froin 
the following description. When read in connection 
With the accompanying drawing, in which 

Figure 1 is a diagrammatic view of a steam 
superheat control embodying the invention; and 

Figure 2 is a Sectional View through the adjust 
able injector. 
As shown in Figure 1, the invention is applied to 

a steam generator or boiler having a Steam drum 
... Steam from the drun flows through a Super 

heater to a header 2 from Which the Steam 
is withdrawn for any desired use. These parts 
represent a conventional boiler construction ex 
cept that the Superheater, according to the pres 
ent invention, is designed and adjusted to pro 
duce the desired Superheat of the steam in the 
header 2 at some predetermined high load ap 
proaching maximum load, that is, when the maxi 
mum quantity of steam is flowing from the boiler 
and the header in the normal operating range, 
With the superheater so designed and adjusted, 
the superheat temperature of the steam will be 
lower than the designed temperature at all load 
conditions other than maximum load. 
To correct for the lower temperature at the 
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lower load conditions, a recirculating connection 
3 is provided from the header 2 at the Outlet 
side of the Superheater to the inlet Side of the 
Superheater between the Superheater and the 
boiler drum 8. The recirculating connection 3 
leads to an injector 4 which functions in re 
Sponse to flow of steam from the boiler drum to 
the Superheater to induce a flow of steam through 
the recirculating connection. 
The injector is constructed as best Seen in Fig 

ure 2 with a hollow body 5 providing an enlarged 
chamber 6 having an inlet connection at 7 for 
connection to the boiler drum and an outlet 8 
for connection to the Superheater inlet. The in 
let connection preferably opens into the side of 
the channber, and the chamber tapers toward the 
outlet coinection as indicated at 9. 
An inlet chamber 2 is provided at one end of 

the chamber 6 and is separated therefroin by a 
Wall 22 having a circular central opening there 
through opposite to the outlet 8. An injector 
nozzle 23 extends slidably through this opening 
in alignment with the outlet 8 and is shiftable 
axially toward and away from the opening 8. 
With this construction the area of the passage 

... around the nozzle 23 and within the tapered por 
tion 9 can be varied to vary the injector effect 
and the quantity of steam circulating through 
the recirculating connection. The nozzie is 
formed with lateral inlet openings 24 communi 
cating With the inlet chamber to receive Steam 
from the bypass 3. 
The nozzle is adapted to be shifted by an oper 

ating rod 25 extending through the Outer end of 
the inlet chamber and Sealed by means of a pack 
ing 26. The rod 25 is moved by a control device 
indicated generally at 26 which may be any de 
sired type of regulator or controller capable of 
shifting the rod in response to a controlling force. 
The regulator 26 is preferably responsive to a 

function of the steam in the header 2 such, for 
example, as the rate of flow of steam through the 
header, the pressure in the header, or the tem 
perature in the header. As shown, the regulator 
is responsive to the header Steam ten) perature, 
and for this purpose a bulb. 2 is mounted in the 
header and is connected by a tube 28 to the regul 
lator 26. As the temperature in the header in 
creases, the regulator will move the nozzle 23 to 
the left, as seen in Figure 2, and as the temper 
ature decreases, the regulator will move the noz 
zle to the right. 
In operation, when the apparatus is operating 

at full load, the temperature in the header will 
be high at the desired Superheat value, and the 
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nozzle 23 will be shifted fully to the left. At this 
time the injector provides a minimum degree of 
suction on the nozzle so that there will be a mini 
mum or Zero return flow of steam through the 
recirculating connection. At lower loads the 
temperature in the header tends to drop So that 
the nozzle 23 will be shifted to the right. This 
increases the injector effect causing a circulation 
of steam from the header through the recirculat 
ing connection to recirculate through the Super 
heater. As the steam recirculates through the 
heater, its temperature will be increased and by 
properly adjusting the regulator the correct 
amount of steam can be recirculated to maintain 
the desired Superheat temperature in the header 
under all load conditions. 
While one embodiment of the invention has 

been shown and described in detail herein, it will 
be understood that this is illustrative Only and is 
not to be taken as a definition of the Scope of the 
invention, reference being had for this purpose to 
the appended claims. 
What is claimed is: 
1. In a steam generator including combustion 

means for Stearin generation and a convection 
superheater heated by Said combustion means 
and having a steam inlet connected to Said gen 
erator and a Stean outlet and designed to pro 
duce the desired Superheat at a predetermined 
high load, a Superheater Control Comprising, a 
direct recirculating Connection from the Steam 
outlet to the steam inlet, control means to con 
trol the quantity of steam flowing through the 
recirculating connection, and a Control device in 
cluding a sensing element responsive to the tem 
perature of the Superheated Steam to regulate 
the controi means to maintain a uniforn. Super 
heat temperature at Said steam Outlet under 
varying load conditions by increasing the quan 
tity of Stean flowing through Said recirculating 
connection. When said temperature decreases and 
decreasing Said quantity When Said temperature 
increa.SeS. 

2. In a steam generator including combustion 
means for Stean generation and a convection 
Superheater heated by Said combustion means 
and having a Stealin inlet connected to said gen 
erator and a steam outlet and designed to pro 
duce the desired superheat at a predetermined 
high load, a Superheater control comprising, a 
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direct recirculating connection from the Steam 
outlet to the steam inlet, an injector connected 
to the steam inlet and the recirculating connec 
tion to draw steam from the Stean outlet through 
the recirculating connection into the Steam inlet, 
adjustable means to control the quantity of Steam 
flowing through the recirculating connection, 
and a control device including a Sensing element 
responsive to the temperature of the Superheated 
steam to adjust said adjustable means to main 
tain a uniform Superheat temperature at Said 
steam outlet under varying load conditions by 
increasing the quantity of steam flowing through 
Said recirculating Connection. When Said tempera 
ture decreaseS and decreasing Said quantity When 
Said temperature increases. 

3. In combination, a stean generator includ 
ing Combustion means for Stean generation, a 
convection Superheater connected to the genera 
tOr and heated by Said combustion in eans and 
designed to produce the desired superheat at a 
predetermined high load, a Steam header con 
nected to the Superheater, a direct recirculating 
Connection from the Stearn header around the 
Superheater, and means responsive to the tem 
perature of the Steam flowing from said Super 
heater to Said header to maintain a uniform 
Superheat temperature at said header under 
Varying load conditions by increasing the quan 
tity of Steam flowing through said recirculating 
Connection. When Said temperature decreases and 
decreasing Said quantity when Said temperature 
CeaSeS. 
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