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1

This invention relates to method and means
for operating and controlling the operation of
power plants; particularly power plants includ-
ing vapor generators and vapor utilizers, such
for example as steam generating boilers and
steam utilizing turbines.

One particular type of power plant to which
the invention is directed is for marine use, al-
though the general features of the invention are
equally adapted to stationary power plants.

In marine service it is known to equip a ship
with two propellers each gear-connected to an
ahead and an astern turbine; each pair of tur-
bines exhausting to one or more surface condens-
ers. The ahead turbine normally operating at
relatively uniform and most efficient load may
utilize high temperature steam, for example in a
range of 900° F.,, and will extract sufficient work
from the steam so that the exhaust to the con-
denser will be at a safe low temperature for which
the condenser is designed. The astern turbine,
normally idling backwards, is given no opportuni-
ty to warm up when a signal for backing opera-
tion is had. Furthermore, the design of the infre-
quently operated astern turbine is one which
will not extract from the steam as great an
amount of work as will the normally loaded
ahead turbine. Thus the steam exhausting from
the astern turbine to the condenser will be at
a relatively higher percentage of the initial
temperature than that steam exhausting from
the ahead turbine, The surface condenser, nor-
mally designed for the steam exhausted from
the ahead turbine, is in danger of being damaged
by the relatively higher temperature steam ex-
hausted from the astern turbine. It is therefore
usually desirable to design and operate the astern
turbine at a different temperature standard than
the ahead turbine.

In the docking of all vessels and in the maneu-
vering of such high speed vessels as destroyers
and the like it is not uncommon to have an
immediate change in load of 80% to 90% of
maximum output and/or to have a sudden and
immediate reversal of direction or alternate use
of the ahead and the astern turbines. The danger
to the condenser of such shift in operation is
apparent.

It is a principal feature of my invention to pro-
vide a method and apparatus for properly con-
trolling the total temperature of the steam sup-
plied to the ahead and to the astern turbines from
the vapor generator. It is a further object to
provide a system for automatically varying the
temperature standard to which the steam tem-
perature control system works, so that the proper
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temperature standard may be maintained for
the ahead turbine and for the astern turbine, or
in fact for any combination of the two or range
in operation of either.

The present invention, while directed particu-
larly to a steam temperature control at different
standards for marine service, is nevertheless
adapted to stationary boiler service, Stationary
boilers in central stations, for example, are often
so designed that they feed a single turbine with
steam at relatively high temperatures and pres-
sures, for example, 950° F. and 1250 1b. per square
inch gauge. It is also possible fo use the same
vapor generator to supply steam alternatively
to a second turbine at relatively lower tempera-
tures and pressures, for example a temperature
of 750° F. and pressure of 600 lb. per square.inch
gage. If, for example, the high pressure-tem-
perature turbine loses its load suddenly it be-
comes immediately desirable and perhaps neces-
sary to switch the output of the vapor genera-
tor to the lower pressure-temperature turbine,
and this at a new standard of both temperature
and pressure for the control of the vapor gener-
ator.

It is an object of my invention to provide a
system which will accomplish this change in
standard in both temperature and in pressure
for control purposes in stationary plants.

Further objects will become apparent from a
study of the drawing and of the description
in relation fto the claims appended thereto.

In the drawing:

Fig. 1 is a diagrammatic illustration of a power
plant for a ship including preferred arrange-
ments of turbines and vapor generators and a
partial disclosure of the control system in con-
nection therewith.

Fig. 2 is a sectional elevation of a marine type
vapor generator, such for example as might be
one of the boilers of Fig. 1, and to which the
invention has been applied.

Fig. 3 is a sectional elevation of a high head
open pass stationary type of vapor generator to
which the invention has been applied.

Fig. 4 is a somewhat diagrammatic sectional
elevation of a further type of boiler arrangement
to which the control has been adapted.

Pig. 5 is a diagrammatic illustration of the
control adapted to a desuperheater.

Figs. 6 and 7 are diagrammatic illustrations
of a portion of a marine power plant showing
further modifications of the invention.

In the drawings like numerals have been ap-
plied to identical parts.

In Fig. 1 Iillustrate two boilers, each directly
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¢onnected by means of a conduit to the throttle
mechanism of an ahead and of an astern turbine
for driving a ship’s propeller. In other words,
the ship has two propellers and each has con-
nected thereto (through the necessary gears) an
ahead turbine and an astern turbine. When the
ship is moving forward, both ahead turbines are
operating and the two astern turbines are being
driven idling backwards. There. is a crossover
line shown interconnecting the steam conduits
at 3 and 4. Inasmuch as the two power systems
are duplicate I have illustrated and will describe
certain control arrangements only in connection
with boiler #1 and its related turbines. It is
to be understood that equivalent control arrange-
ments are in service adapted:to boiler #2 and its
related turbines.

The particular example illustrated in Fig. 1,
and now to be described, utilizes steam from the
boiler | at 900° F. for the ahead turbine, and at
750° . for the astern turbine. Inasmuch as
neither the astern turbine nor the condenser to
which both of the turbines exhaust is adapted
to withstand the application of relatively high
temperature steaim it becomes advisable and, in
fact, necessary ior safety, to change the tem-
perature of tiie steam suppiied to ti.e throttle
mechanism through the conduit § when orera-
tion is switc..ed Iicm the anead turoine to the
astern tuibine, and vice versa. Such switching
operaticn is acccmpiisihed by the tircttie mecia-
nism %, whieix through its position and/or move-
ment automatically chanzes the temperature
stanaard to whic.1 the boiier | is operating.

For exampie, the a.rangement siown in Fig.
1 proviues a switch 6 connected to the throttle
mechanism § in.such manner that if the throttle
is moved to aamii steam to the ahead turbine,
tiie contact arm b cioses circuit with tue contact
marked 900° F., energizing the relay 1, which
in turn causes. a rotation of tie motor 8§ to ad-
just the temperature standa-d of the control
mechanism ior boiler #{ to.a standard of 900°
F. 'The motor 8 continues to rotate and mcve
the stanaard adjusting mechan_ sm until iimited
in its travel by the limit switch shown. As socn
as tue necessary movement of the temperature
stanaard adjustment has . been accomplished
through precetermined motion of the motor 8,
the limit switch 9 will break the holding circuit
of the relay 1, stopping further rotation of the
motor 8. Simultaneously with opening.the limit
switch 8, the limit switch (0 has become closed,
so that an energization of the reversing relay {1
may._immediately occur_for rotation of the motor
8 in opposite direction to shift the stancard fo
750° . if called for by a movement of the throt-
tle mechanism 5 from the ahead turbine to the
astern turbine and corresponding movement of
the throttle contact arm & from the contact
marked 900° F. to that which is marked 750° F.

It will thus be seen that whenever the drive
of the propeller of unit #1{, for example, is
changed from the . ahead turbine to the astern
turbine, or vice:versa, the motor 8 at the con-
trol location for boiler #1{ is moved to shift the
temperature standard adjustment to either 900°
P. .or 750° F. temperature standard as required
for operation of the one turbine or the other
turbine respectively.

It will be appreciated, of course, that the tem-
perature standard may be other than 750° or
900° F,; and the same arrangement is utilized to
change from one to the other standard as may
he required -for proper turbine operation.
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It has been found that when maneuvering or
docking it may ke desirable to rapidly switch
from ahead to astern turbine operation, or in
fact to have the ahead turbine of unit #[ op-
erating, and the astern turbine of .unit #2, or
to swing rapidly from one combination to an-
other. Inasmuch as such major changes in type
of operation will be known sometims in advance

~and.may be advised from the bridge to the fire-

room, I have provided by the push button sta-
tion {2 a means.for readily taking the tempera-
ture.control electrical system off from automatic
and placing it on to a continuous 750° F, tem-
perature standard basis. In other words, both
the ahead and the astern turbines, or any com-
bination of them, will be operated at 750° F.
during such rapidly changing, maneuvering or
docking operation. The push button station
{2 assumes the last positicn placed in and as
illustrated in.Fig. 1 connects the system for com-
plete automatic operation of shifting from.one
temperature standard to another. If the button
is depressed into the alternate position frem that
shown, then the 750° contact gap on the throttle
mechanism 5 is bridged and the 900° contact may
not be close circuited irrespective of any de-
mand through the azency of the throttle mecha-
nism. for such clcsure by the contact arm.6.

Thus. so Iong as the push button station 12
b eaks the automatic circuit and closes the 750°
B circuit, the temperature standard under which
the boiler #{ is cperating will be at 750° irre-
spective as.-to whether the ahead or the astern
turbine. is operating. Of course it will be appre-
ciated that simiiar provisions are provided in
connection with unit #2,

Referring now -to Fiz. 2, I illustrate the con-
trol .system of a representative marine type of
vapor geunerator .such as hoiler -#1 of Fig. 1.
Heren I show a contrcl of a 3-way valve .13
positioned pneumatically in accordance with the
dictates . of a temperature sensitive system and
of the motor 8. The Bourdon tube (4, forming
part of a system sensitive to the total tempera~
ture of the steam .leaving the boiler and passing
through -the eonduit 3, indicates by means of
the pointer {6 moving relative to the index 17
the value.of the total steam temperature. The
Bourdon tube -14 forms a part of a trapped gas
filled temperature sensitive system and is eon-
nected by a capiliary tubing {8 to a bulb 1§ posi-
tioned in the superheated steam outflow line 3.

Preely suspended frem the movable end of
the. Bourdon tube:i4 is a link 20 carrying at its
free end one end-of .a fioating link 2{, the other
end-of which is-positioned by the motor 8 to one
or-the;other.of two extremes of travel represent-
ing respectively a 750° temperature standard -and
a -900° -temperature standard. Suspended inter-
mediate the ends of the floating beam 2{ is a
pilot:stem 23 positioned relative to a pilot casing
22 and adapted:to establish an air loading pres-
sure effective in:positioning the valve £3.

The:particular construction and functioning of
the pilot -valve 22 forms the subject matter of
the patent:to Clarence Johnson No. 2,054,464, and
in general is adapted to establish an airiloading
pressure directly representative of temperature
or . temperature .relation. The arrangement is
such:that as:the pilot stem 23 is positioned ver-
tically:in.the pilot casing 22:the loading pressure
in g pipe 24 leading to the valve 13 is propor-
tionately varied.

“The boiler construction-illustrated in-Fig.:2:pro-
vides two-superheating sections:25:and 28 respec~
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tively joined by a pipe arrangement 27, 28 and
239 through the valve 13, and so arranged that a
pipe 30 and desuperheater 31 may be placad in
series with the pipes 27, 28 between the super-
heaters 25, 26.

The desuperheater 31 is located in the water
space of the boiler drum 32 so that cooling of the
steam passing through the desuperheater 3{ is
accomplished by heat transfer to the water in the
drum 32.

The valve 13 is of such a construction that
it may be positioned to completely shut off the
dasuperheater 31 from the pipe 29 and allow full

10

passage of steam from the superheater 25 through |

the pipes 21, 28 and 29 to the superheater 28.
Alternatively the valve 13 may be partially or
completely opened to allow some or all of the
steam leaving the superheater 25 to pass through
the pipes 27 and 39, through the desuperhszater
31, and through the pipe 29 to the superheater
25. Thus by varying the positioning of the valve
13 & control of the flow of steam from.the super-
heater 25, from a condition of all of said steam
passing through the desuperheater 31 to a con-
dition of none of such steam passing through the
desuperheater 31, may be accomplished. It will
be obvious that such a variation in positioning
of the valve {3 will result in a varying intro-
duction of desuperheating of the steam betwesn
the two superheaters 25 and 26, and thus will be
effective in controlling the total temperature of
the steam leaving the superheater 28 and pass-
ing from the boiler through the conduit 3. 'This
arrangement provides in general a control of the
total temperature of the steam leaving the con-
duit 3 to the throttle mechanism § in accordance
with the temperature sensitive system 19, 18, 14
and to the desired standard temperature as
established by the motor 8.

Inasmuch as the Bourdon tube 14 vertically
positions the pilot stem 23 relative to a substan-
tially fixed right-hand end of the beam 2{, it
will be apparent that if said fixed pivot for the
keam 21 is moved to a new location by the motor
8 then a given position of the stem 23 will be
accomplished only at a new Bourdon tube posi-
tion. Thus the motor 8 positions the right-hand
end of the floating link 21 to one of two possible
positions corresponding respectively to a desired
total steam temperature standard of 750° F. or
900° P. As previously explained, the 1limit
switches in connection with the motor 8 insure
that once the motor is energized in a given direc-
tion of rotation it will continue to operate in
that rotation until it reaches the other tempera~
ure standard position and the limit switch breaks
the circuit of the motor. Thereafter it and the
remainder of the temperature control mecha-
nism operates at that temperature standard con-
dition until the other temperature standard con-
dition is called for by some indication of load, for
example, by movement of the throttle mecha-
nism 5 with corresponding movement of the con-
tact arm €, or by actuation of the push button
station 12.

It will be appreciated that the necessary ad-
justments are provided in connection with the
arrangement of Figs. 1 and 2 so that the desired
temperature standard or standards may be va-
ried or adjusted at will. It will further be appre-
ciated that the arrangement of the contact arm
6 and its cooperating contacts located adjacent
the throttle mechanism may be so adjusted that
the 750° temperature standard is attained not
only for complete operation of the astern tur-
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bine but also for the lower range of operation
of the ahead turbine if that seems desirable. In
fact the contactor may be so arranged that one
temperature standard may be attained over any
portion of the total operation of the ahead and
astern turbines and the other temperature stand-~
ard over the remaining portion of operation of
the two turbines. It will further be appreciated
that a completely similar arrangement of mech-
ahism is contemplated in connection with boiler
#2 and its turbines of Fig. 1. In the present
deseription it has been assumed that the valve
in the crossover line has remained closed. Oper-
ation with this valve open is described and
claimed in my application Serial No. 347,191, now
Patent 2,292,023,

In Pig. 3 I illustrate somewhat diagrammati-
cally in sectional elevation what is commonly
known as a high head vapor generator particu-
larly adapted for use in stationary power plants.
It is representative however of any natural cir-
culation type of vapor generator provided with
two parallel passes for the hot gaseous products
of combustion leaving the furnace and wherein a
superheating surface 33 (on the drawing of Fig.
3) lies in the left-hand gas pass and generating
surface is arranged in thé right-hand gas pass.
In general, a distribution of the hot gaseous prod-
ucts of combustion through the two passes will
determine the total temperature of the steam
leaving the superheater 33 to the conduit 3. Such
a, distribution of gas flow between the two passes
is accomplished by the relative positioning of
dampers 34 and 35 at the exits of the passes.

The control arrangement is in general similar
to that described in connection with Figs. 1 and
2 wherein g bulb 19, connected to a2 Bourdon tube
{4, is sensitive to the total temperature of the
steam leaving the boiler and for positicning 4
pilot 23 relative to a pilot casing 22 to establish
an air loading pressure representative of the tem-
perature of the steam and in accordance with
preselected standards to which the motor 8 ad-
justs. In this particular embodiment the pilot
valve 22, 23 establishes two separate and distinct
loading pressures, the one adapted to increase
while the other decreases, with vertical position-
ing of the stem 23 in the casing 22. These load-
ing pressures are effective respectively through
the pipes 36, 31 upon pneumatic actuators 38, 39
for moving the dampers 34, 35.

The operation is such that as the dampers 34
tend to close, the dampers 35 tend to open, and
vice versa. Thus simultaneous movement of the
two sets of dampers 34, 35 causes g shifting of
the proportion of fiow of hot gaseous products of
combustion through the two passes and relatively
more or less heating available at the superheater
33. There is therefore a control of the total
steam temperature in the conduit 3 in accordance
with the relative positioning of the dampers
34, 35.

In Fig. 4 I illustrate in somewhat diagrammatic
fashion another general arrangement of vapor
generator, in which I have shown a primary
superheater 47 and a secondary superheater 48
connected in series between the boiler drum 49
and the steam discharge conduit 58. Intermedi-
ate the superheaters 47, 48 is a desuperheater 51
effective in its action in accordance with the
positioning of a damper 52 through the agency
of & pneumatic actuator §3. In this general ar-
rangement I have illustrated a possible change in
standard of temperature to which the tempera-
ture control apparatus functions in dependence
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.tipon rate of 'steam .outflow from the:unit as.an
.indication in general of load.

In the conduit 50 T illustrate an orifice or other
restriction 54 for producing a- pressure differen-
tial representative.of weight rate of vapor out-
flow and to which a.meter 55 is responsive. - The
meter 55 is adapted to continuously. position. a
pointer 56 relative to an:index: 57 to .advise:the
rate of vapor outflow and at the same time the
arm 56 engages either the contact segment 58 or
‘the contact segment 59.

~The contacts-56;: 58 -and .59 are- connected
through the proper relays to control the motor 8
for establishing a temperature control: standard
to be maintained over precetermined portions of
the range of vapor outflow rate. The length of
the segments 58; 59 may-be varied and will"de-
termine  what: proportion-of. the flow rate range
will dictate a temperature-control standard of
900° F. for example and which portion of the flow
rate range will dictate a-temperature standard-of
750° F. to be maintained.  The arrangement of
Bourdon tube !4 and pilot valve 22 is ag-previ-
ously described in- connection with Figs: 2-and 3,
and the Bourdon tube: 4, sensitive to total tem-
perature of the steamn passing through the con-
duit 59, as well as the motor 8, cooperate-in posi-
_tioning the pilot-22 to establish an air loading
pressure effective upon the pneumatic actuator

53 for positioning the damper 52 to maintain a-

predetermined - or; desired temperature of the
steam passing through the conduit 58,  The tem-
perature standard to be maintained may be ad-
justable as well as the percentage-or-propertion

of the flow rate range over-which one-standard.

or- the other is to be maintained. In: this par-
:ticular embodiment the weight rate of vapor out-
flow from:the boiler is utilized as an indication
of total load upon the unit for establishing the

_standard to which the temperature control works. .

CIn-Pig. 51 illustrate diagrammatically the use
-of a desuperheater positioned directly in the-vapor
.discharge conduit- 8. -The-contrel of this de~
. superheater is- somewhat - similar to that illus-

trated in Fig. 4 through-the agency of a-tem-.
.perature sensitive Bourdon -tube system- §{ -and

o standard varying motor 8 for positioning a

pilot -62 establishing-an-air loading pressure ef--

-fective upon the pneumatic actuator §3. - In this

particular -embodiment the motor 8 may be con-.

trolled in any one of the ways already illustrated
and described.,

As previously mentioned, one of the basic rea-

.sons for changing the temperature standard to

which the :temperature control.works, in con-.

nection ‘with the-ahead and the astern turbines
of a.ship is that the condenser to.which said
- turbines discharge is not capable of standing. the
.relatively higher -temperature. steam -exhausting

from -the astern turbines:if.the. criginal -high«

temperature steam (used at the head turbine) is
applied to the astern turbine. It is therefore
s possible-{o-utilize: directly the temperature of the
~exhaust steam entering the condenser {rom either

-or both of the turbines as a-control dictator for:

change in standard to which the temperature
control on:the vapor -generator must work.

In Fig. 6 I illustrate the temperature sensitive
‘pulb 67 positioned in the condenser at a location

sensitive to the steam entering - the. condenser:

from either the ahead or-astern turbine:and con-
nected to and positioning a Bourdon -tube 58.
‘Bourdon tube 83 positions an indicator. contact
.arm 69.relative-to two segments-78; T4 for closing
zeireuit. gither hetween the wires 66, 68 or.6%,. 64.
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Engagement of the contact arm 69-with either the
segment 70 or the segment 1i effects an actuation
of relays 1, {1 in the same manner as-exXplained
in connection with Fig. 1. 'The actuation of said
relays controls the operation of the motor 8, as
previously explained, to establish the temperature
standard. to. which the control of.the dampers,
desuperheater, -or .other apparatus. at. the vapor
generator must work.

In this embodiment it will be clear that normal
variations in temperature of the steam.exhausted
from the ahead turbine to the condenser will not
cause the contact 69 to move away from the seg-
ment 70. If the operation is varied however from
the ahead turbine to the astern turbine and. the

same relatively high temperature standard steam

is applied to the astern turbine, then the exces-

sively high temperature of the steam exhausted

to the condenser from the astern turbune will

-cause the Bourdon tube 68 to tend to move coun-

terclockwise and the -contact 69 to engage the
segment 71, whereby the motor 8 will be actuated
to establish. the lower temperature standard.to
which the steam temperature control system of
the vapor generator must work.

In Fig. 7 the arrangement contemplates a direct
control of the superheated steam temperature
from a measure of the temperature of the steam
exhausted through the condenser. In other
words, -in this embodiment there is no establish-
ment of one or another of predetermined tem-
perature. standards. to which .the . temperature
control is to function, but the pilot valve .12 es-
tablishes .an. air loading pressure directly pro-
portional to the temperature of the exhaust steam
entering the condenser, and this air loading pres-
sure is effective directly in positioning the dam-
pers, desuperheater, or other apparatus control-
ling the total temperature of the steam leaving
the vapor generator to.one or the other of the
turbines. The arrangement is provided with. a
manual adjustment 73. whereby the standard to
whieh the pilot 72 controls may be varied .at will.

Should the temperature of the exhaust steam
entering the condenser vary. radically from that
which is predetermined then the consequent di-
rection and extent of movement of the pilot stem
controls - the amount, direction, and  speed at
which the- correction is attained. The adjust-
ment is normally made for a normal operating
load on the ahead turbine at predetermined tem-
perature standard of say 900° F. .Under normal
operating load of the astern turbine if 900° steam
is admitted to the astern turbine, then the steam
exhausting therefrom to the condenser will be at
too great a temperature and the air loading pres-
sure established by the pilot 72 will funetion to
reduce the temperature of the steam leaving the
boiler and now passing to the: astern turbine.

In-general it will be seen-that I have provided
a system, preferably in connection:with marine
practice, but useful in all types of power gystems,

~wherein under. certain conditions of load as-may

be represented by throttle position, electrical out-
put, rate of vapor outflow, etc., the temperature
standard to which the control works is:varied to
one of predetermined. values.

While I have illustrated and described certain
preferred embodiments of my invention. I wish
it to be understood that I.do .not expect to be
limited thereto except as to the.claims.

This application. constitutes. a -division ‘of -my
copending application Serial No. 347,182 filed in

-the United States Patent Office July 24, 1940, for~

feited and now abandoned.
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" What I claim as new, and desire to secure by
Letters Patent of the United States, is: :
-1. In combination, a power plant including a
vapor generator -and two vapor consumers con-
nected thereto, one of the vapor consumers re-
quiring vapor at a predetermined temperature
and the other consumer requiring vapor at a dif-
ferent predetermined temperature, a common
throttle mechanism for switching the supply of
vapor coming from the vapor generator from one
to the other of said consumers, and control
means positioned by and with the throttle mecha-
nism for establishing the proper related vapor
temperature standard to be maintained.

2. In combination, a power plant including a
vapor generator and two vapor consumers con-
nected thereto for independent operation, regu-
lating means in connection with said vapor gen-
erator for regulating the-total temperature of
the vapor discharged therefrom, mechanism for
switching the supply of vapor from one to the
other of said consimers, and control means posi-
tioned by and with said mechanism controlling
said regulating means.

3. A power plant for a ship comprising in com-
bination, a vapor generator, an ahead turbine
and an astern turbine, throttle mechanism for
admitting vapor from said generator to the tur-
bines, means controlling the temperature of the
vapor leaving the vapor generator to a prede-
termined standard, and means moved by and
with the throttle mechanism for varying the
standard.

4. A power plant for a ship comprising in com-
bination, a vavor generator, an ahead turbine and
an astern turbine, throttle mechanism for con-
trolling the oneration of said turbines, one of said
turbines preferably operating at a different vapor
temnerature standard from that of the other
turbine, means controlling the temperature of
the vapor leaving the generator to the standard
of the turbine it supplies, and means positioned
by and with the throttle mechanism to vary the
standard to which the temperature control works.

5. The method of controlling the operation of a
power plant comprising a vapor generator and
two vapor driven prime movers, each requiring
vapor of a different temperature, connected
thereto for independent operation, which in-
cludes, continuovsly controlling the operation of
the vapor generator to maintain either a first
or a second predetermined vapor temperature
standard, and varying the operation of the vapor
generator from said first to said second standard
or vice versa in accordance with the load require-
ment of the prime mover to which vapor is sup-
plied.

6. In combination, a power plant including a
vapor generator and two vapor consumers con-
nected thereto for independent operation, regu-
lating means in connection with said vapor gen-
erator for regulating the total temperature of the
vapor discharged therefrom, means for diverting
the vapor produced by the vapor generator from
one to the other of said vapor consumers, and
means for establishing the total temperature
standard of the regulating means in accordance
with the load requirement of the vapor consumer
to which vapor is diverted.

7. In combination, a power plant including a
vapor generator, a plurality of vapor consumers
requiring vapor at different predetermined tem-
peratures, a throttle mechanism for connecting
said generator selectively to said vapor consum-
ers, means including an element positioned with
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said throttle mechanism for determining tem-
perature standards to be maintained for said
consumers, and means responsive to the tempera-
ture of the vapor leaving said vapor generator for
maintaining the temperature standard deter-
mined. » : o

8. A system.for supplying vapor selectively to
a plurality of vapor consumers at different pre-
determined temperatures comprising, in combina-
tion, a vapor generator having a heating section,
a vapor discharge connection, passage means ar=-
ranged in parallel for conducting vapor from said
heating section to. said discharge connection, a
vapor cooling device arranged in one of said pas=-
sage means, means including a throttle mecha-
nism for connecting said discharge connection se-
lectively to said vapor consumers, means respons
sive to the vapor temperature in said discharge
connection for varying the distribution of vapor
flow through said parallel passage means in a
manner to maintain a predetermined tempera-
ture standard, and means including an element
positioned with said throttle mechanism for es-
tablishing a different temperature standard for
each consumer.

9. A system for supplying vapor selectively to
a plurality of vapor consumers at different pre-
determined temperatures comprising, in combina-
tion, a vapor generator having two superheating
sections connected in series, a desuperheater,
means for variably passing vapor from cne super-
heating section through said desvperheater to the
other superheater section, means including a
throttle mechanism for connecting said other
superheating section selectively to said vapor con-
sumers, means responsive to the temperature of
the vapor supplied said consumers for varying
the vapor flow through said desuperheater, and
means including an element positioned with said
throttle mechanism for varying the standard of
responsiveness of said temperature responsive
means.

10. A system for supplying vapor selectively to
a plurality of vapor consumers at different pre-
determined temperatures comprising, in com-
bination, a vapor generator having two parallel
gas passes for products of combustion, a vapor
heating section arranged in each of said passes,
means for connecting said heating sections in
series, means including a throttle mechanism con-
necting one of said heating sections selectively
to said consumers for supplying vapor thereto,
dampers arranged to control the flow of gases
through said passes and operating to increase
the flow through one pass while decreasing the
flow through the other, means responsive to the
temperature of the vapor supplied said consum-
ers for controlling said dampers, and means in-
cluding an element positioned with said throttle
mechanism for varying the standard of respon-
siveness of said temperature responsive means.
PAUL S. DICKEY.
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