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4 Claims.

. Tbls mventlon 1e1atec to a steam boiler having
a superheater and- means for circulating steam
through -the superheater to regulate the final
temperature of the superheated steam and also
prevent the superheater tubes from being burned
.out. .-More steam may be passed through the
superheater than passed to the steam mains and
more than is generated in the boiler by means of
& COmpressor or turbo-blower that is located be-
) tween the steam space of the boiler and the inlet
header of the superheater

The invention will be understood fr om the de-
scription in connection.with the accomnanymg
drawings in which Fig. 1 is a vertical section
through an ﬂlustzatlve embodiment of the An-
vention; Fig. 2.is a section on an enlarged scale
through one of the details; and Fig, 3 is a view
similar to Fig, 1, partly broken away and showing
a modification.

In the drawings reference character 1 1nd1cates
a furnace that may be fired by means of the
burnels 2. A steam boiler of the Babcock & Wil-
cox type is shown in position to be heated by the
furnace. It comprises . the wusual ‘steam and

water drum 3 and bank of inclined tubes 4 con-

nected to the downtake headers. 5 and L.ptake
headels 6.

Tow of 1ad1ant1y heated superheater tubes
7 1s locaued along the 1ns1de wall of the furnace.
These tubes nave their upper and Jower ends ex-
tendmg outwardly through the furnace wall info
the upper header 8 and lower header 9.

A pipe 10 extends.from the steam space of the
steam - and_ water drum 3 to a turbo-blower or
compressor -11.. A hand controlled valve: 12 is
located in this pipe 10. A valved pipe 13 extends
from the outlet side-of the compressor 11 to the
upper header 8. - A valved bypass pipe 14 is con-
nected on: opposite sides of the compressor 11
from the steam pipe 10 to the pipe 13. . _

. Apipe 15 provided with a hand controlled valve

16 leads from the pipe 10 to the steam turbine 17.
A thermostatically controlled valve 18 is pro-
vided in the pipe 15, being controlled by a
thermostat 19 located in the outlet header 9 of
the superheater. The thermostat 19 'is con-
nected to the valve 18 by means of the connec-
tion 20.

A superheated steam pipe 21 connects the
header 9 to the steam main. A pipe 22 leads
from the pipe 21 to the steam space of the steam
and water drum 3 and is provided with a check
valve 23. The pipe 22 is connected to a longi-
tudinally extending pipe 24 in the steam space
of the steam and water drum 3, which has radial
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steam to the
.crease in the temperature of the steam causes the
Speed of the blower to increase
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and water drum 3. A bafile 26 is provided in the
drum 3 near the pipe 24, this bafile extending
below. the normal water level in. the drum and
terminating short of the ends of the drum, so
that the steam discharged through the pipe 24
cannoy mingle directly with the steam in the
steam space of the drum 3, but is first contacted
by water in the.drum and thus desuperheated.
A pipe 27 from another boiler -or source of

steam is cohnected to the pipe 10 so that steam .

can be passed through. the superheater tubes ¥

-while the boiler is.heing started up, and thus in-

sure that the tubes will not be burned out during
this period when the boiler is not itself supply-
ing. sufficient steam to absorb the heat from the
tubes.

By Locatmg the tulbo blower O Compressor as
described . above only saturated steam passes
through it whlcn. permits it to be ccoler than
would. be the case if superheated steam. would
pass through it.” Besides, the steam is of greater
density than the superheated steam so that a

Jower speed and a smailer rotor can be used than

would be the case. 1f it were. reqguired for super-
heated steam. . = . )

The tur ho-blower is '\pﬂl ated at different speeds,
the speed being controlled by the temperature
of the siiperheated steam in the superheater out-

let header 9 by means of the therm nostatically

controlled valve 18 in the stéam line supplying
turbine driving the blower. An in-

, thus increasing
the amount of the excess steam that returns to
the drum 3 through the pipe 22. The superheated
steam from the pipe 22 is desuperheated in the
drum 3 by being caused to impinge on the water

‘therein.and also mingle with the steam and wa-

ter discharged through horizontal ecirculator.
The superheater 7 ean be prevented from being

burned out even when no steam is being with-

drawn as the blower or compressor 11 will circu-
late steam to keep the tempserature within safe
limits. If it should be necessary at any time dur-

ing the normal operation of the boiler to stop

the turbo-blower, this can be done by closing

valve 16 in the steam line 15 leading to the tur-

bine and inlet valve 12, and outlet valve 13 of the
blower, and opening valve in the connection 14.
In this manner the steam will be bypassed arcund
the blower through the connection 14, and thus
to the superheater 7. .

95 along its lower sides so that the *
steam that passes through the pipe 22 into the
;bipe 24 is projected on to the watber in the steam
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In the modification shown in Fig. 3-the speed
of the turbine 17 is regulated by the difference
in pressure between the drum 3 and the super-
heater steam outlet pipe 21, the structure being
otherwise similar to that already described. The
valve 28 in the pipe 15 is a pressure controlled
valve being confrolled by the valve control 29,
one portion of which is connected by the con-
nection 30 to the drum 3 and another portion by
the connection 31 to the pipe 21 just outside of
the header 9. The regulation of the valve 28
may, however, be by means of & pressure drop
between other portions of the system than that
of the hoiler steam and water drum 3 and the
outlet pipe 21 from the superheater. An increase
in the drop of pressure between the two points
to which the valve control 29 is connected speeds
up the turbine 17.

The amount of steam that passes back through

‘the pipe 22 to the steam and water drum in this

modification is determined by the temperature in
the outlet header 9. Por this purpose a butter-
fly valve 32 is provided in the pipe 22 in place
of the check valve 23, shown in Fig.'1. The stem
of the valve 32 is connected by a crank 33 and
arm 34 to a device 35 of a well-known type that
is controlled by the thermostat 36 in the header
9 so that a decrease of the temperature of the
superheated steam in the header’'9 will decrease
the opening of the valve 32, thus causing a de-
crease in the amount of superheated steam that
passes through the pipe 22 mto the steam and
water drum 3.

I claim:

1. In a steam boiler having a superheater, a
desuperheater, a blower located between. the
steam space of said boiler and said superheater,
a connection from the outlet of said superheater
through the desuperheater to the inlet of the
blower, a valve in said connection, temperature
control means causing the valve to be automati-
cally cperated in response to temperature changes

.in the superheated steam, and means controlied

by drop in pressure of steam on opposite sides of
saild superheater and acting simultaneously with
the temperature control to regulate the speed of
the blower so as to vary the amount of steam re-
turned from the outlet of the superheater to the
inlet of the superheater.

2. In combination, a boiler affording a supply
of saturated steam, a steam superheater, a de-
superheater, tubular connections conducting
steam from said supply to the inlet end of the
superheater, an impeller disposed in said con-

~riections to boost the movement of saturated
steam to and through the superheater, a prime

mover for operating the impeller, a controller
for said prime mover responsive to changes in
the pressure differential between the said sup-
ply of saturated steam and the superheated steam

‘discharging from the superheater, a supply con-

nection from the discharge-end of the superheater
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for delivering superheated steam to a point of
use, a connect'on for delivering superheated
steam from said supply connection to the de-
superheater, a valve in said last named connec-
tion, and temperature control means causing the
valve to be automatically operated in response
to temperature changes in the superheated steam
and acting in conjunction with the pressure-re-
sponsive controller to vary the weight of satu-
rated steam delivered. to the superheater and
thereby control the temperature of the super-
heat.

3. In combination, a boiler affording a supply

of saturated steam, a steam superheater, a

desuperheater, tubular connections conducting
steamm from said supply to the inlet end of the
superheater, an impeller disposed in said con-
nect'ons to boost the movement of saturated

steam to and through the superheater, a prime

mover for operating the impeller, a controller
for said prime mover responsive to changes in
the pressure differential between the said -sup-
ply of saturated steam and the superheated steam
discharging from the superheater to vary the

speed of operation of the impeller, connections

from the discharge end of the superheater pro-
viding for the simultaneous delivery of super-
heated steam to the desuperheater and for deliv-
ery of superheated steam to a point of use, and
a valve in the connection between said super-
heater and said desuperheater controlled by
changes in the temperature of the superheated
steam and act’ng in conjunction with the pres-
sure controller for varying the weight of that
steam delivered to the superheater.

4. In combination, means affording a supply
of saturated steam, a steam superheater having
parts forming a combustion chamber wall, tubu-
lar connections conducting steam from said sup-
ply to the inlet end of the superheater, an im-
peller d’sposed in said connections to boost the
movement of saturated steam to and through

‘the superheater, a prime mover for operating the

impeller, a controller for said prime mover re-
sponsive to changes in the pressure differential
between the said supply of saturated steam and
the superheated steam discharging from the
superheater, a supply connection from the dis-
charge end of the superheater for delivering
superheated steam to a point of use, a return
connection for delivering superheated steam from
the supply connection to the supply of saturated
steam, a valve in said return connection, and
temperature control means cauising the valve to
be automatically operated in response to the
temperature changes in the superheated steam
and acting in ¢onjunction with the pressure re-
sponsive controller to vary the weight of satu-
rated steam delivered to the superheater and
thereby control the temperature of the super-
heat.
CHARLES E. LUCKE.
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