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10 Clalms

My mventmn relates to control systems such ’

‘ ffas may: be.-employed for: the ‘automatic. coritrel :

of ‘certain’ variable factors‘or conditions: in the"_‘

operation of a;power: producmg or:using appara-
5. ‘tus;and in particular it -is: ‘concerned: with: the
i'control of ‘the feeding. of:the e¢lements of: com-:;
‘bustion to a:vaporigenerating or heating apparsas .
Jtus, as: well a§ with the proportioning’ and heat-
ing-of fluid$tin: such an.apparatus. : . :
~I'have:chosen to-illustrate ‘and: will: describe
" g preferred. embodlment of ‘'my.-invention; in con-
“nection ‘with & primary steam generating boiler:
“adapted. to-utilize the:-waste’ products of combus--
: ““tion for heating the: secondary. steam exhausted
15 from ‘a primary. steam utilizér-and: having’ Provis.
i v"smn for supplementmg the heating: of  the sec-
ondary steam:by means of primary: steam :
. One:of the objects-of ‘the invention.is to-con-
i -troli the: feedmg of -the elements of: combustlon
o an vapor generating boiler; in- proportion: to the
r’heag desired-to be utlhzed from the waste prod- ;
ucts “ofi combustion : :
i Another object is to utlhze the heat contamed
f in“the waste ‘products:of: combustmn for reheat-
ing:the vapor. generated by:the ‘boiler after it has.
“given-up some:of:its: heat content in-a utihzmg
: apparatus ‘
S gl another obJect 1s to provrde means for sup-‘
plementlng, by the’ heat 'of a.part. of the. vapor:
30 generated; the waste heat of the products of com-
7o bustion, where such’ waste heat is. 1nsufﬁcrent to
~-reheat the vapor. as ‘desired::
-Astill-further obJect is-to. control the feedmg
‘ of the elements of: combustion ‘to a vapor gen-:
‘erating boiler in- accordance w1th 2/ comparison
between a-measure of the fiow of vapor from the
LN por generator to a: header, and ‘a’ measure
~Ylof the-flow: of vapor: from the header to: a utihzmg
‘ apparatus s
. With these’ and further obJects 1n vrew, I will®
" now describe . the embodiment of my invention.
" illustrated in: the drawing, whlch isia somewhat

d1agrammatic representatlon of a steam gen- :

+ erating-boiler:in sectmnal elevatlon and to Which
the: Ainvention: has been apphed
‘ ;j I have. 1llustrated generally at I a steam gen-
vt erating boiler having 4. .combustion chamber. 2

‘ supphed with fuel such'as 011 or gas; for: example e

S thr ough. a ‘burner, 3, and with air for combustlonf
5o through’ the; condult 4. The rate of: admissron
Uiiw of.fuel o the; fur nace:is-, controlled through the
f positionmg -of“a.valve, 5 .by.a reversrble means
llustrated a8 4, reversible eléctric motor. 6. - The"
rate of feed of air to the furnace as an;element
of combustion through the conduit 4 1s controlled

. signor to Bailey Meter Company, a corporation s 5
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by, the posltlonmg of a damper 7 relatlvely across
the conduit 4. by a. reversrble means: illustrated
as a‘reverslble electric .motor 8.

Heat- liberated through . eombustion  in the
“chamber 2, generates steam which collects in the

drum: 9, passes through the pipe 10 to a super--

heater 1I, and is.discharged through an outlet
pipe: 12:to'a steam header-13. From the header
13 leads a branch 14 to a:steam utihzmg appa-
ratus 1llustrated as a steam turbme 15... While
‘in the practice of my. invention it. is not neces-;

sary that there be more than a single vapor gen-:

erator and a single vapor utilizer. I have for the
vsake of clearness of understandmg, shown a Sec~
‘ond branch 100 leading: from the header (3 to a.
steam utlhzer and..a; branch : 101 Jomlng ‘the
header 13 from: a steam generator :
The steam exhausted ‘from the. turbine I5 ls
desirably reheated. or supplied with: addltional
“heat after havmg passed through: the turbine S0 -
‘that it may ‘be used in a second utilizing appa-
ratus such as-a lower; pressure. turbine . (not.
shown), and passes to: the second utilizing appa-
ratus: through a pipe 16, Joinmg the turbine 15,
at its ‘exhaust .end. - In the pipe 16 is desn'ably
placed: a heater comprlsmg a number of rela-

tively smaller heating tubes 11; pos1tioned at the =~

outlet: .of; the gas-passage through -the  boiler. |-
and subJected in heat conducting relation, to
the.effect. of . the ‘heat contamed in.the waste
products -of conmibustion leaving the boiler; the:
" flow of the products: of combustion’ being. con-,
trolled by -the positioning of a damper. 18 by a
reversxble means illustrated as a reversmle elec-
tric motor 19,

At the outlet of the heating tubes 1 and m
the ‘pipe..16;: I preferably install a thermostatic.
bulb: 20, formmg a part.of.a gas-ﬁlled thermom-
eter system.of ‘which. 2b:is;a Bourdon. tube, con-
‘nected to the bulb 20 by a pipe 22: the bulb. 20
“gensitive to temperature of - the reheated steam
leaving the heater IT1..

. Between the. turbine 15 and the heater 17 I
‘have shown -a, bypass connection 23 to the pipe.
16 the flow of steam through the bypass 23 be-
ing centrolled by a valve means 24, positioned, by
a reversible' means 111ustrated asa rever51ble elec~
tric motor .25,

trol.of. fulcrumed contactor 26, positioned rela-
tive:to: .contact  points. 28 and' 29. through. the
departure from a predetermined temperature,
of the mdicator arm 21 attached to the Bourdon
tube 2I ‘

: Inserted An the bypass line 23 is a heat ex-

, changer 30 throuzh which steam passes from:the

The motor 25 is-under the con-
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pipe 16 and around the heating coils 31. 'The
coils 31 are supplied with relatively higher tem-
perature or primary steam from the boiler drum 9
through a pipe 32 and condensate from the heat-
ing colls 31 returns to the drum 9 through the
pipe 33. There are no valves shown in the heat-
ing system comprising the pipe 32, the coils 31 and
the pipe 33, so that flow therethrough is con-
trolled entirely by the condensation of steam
through heat transfer within the heater 31, the
condensate returning through the pipe 33 to the
boiler drum 9 through the gravity head of the
difference in elevation between the heater 31 and
the drum 8, the steam pressure being balanced
between the two. It will be seen that primary
steam for heating, is always available through the
pipe 32 to the heating coils 31, and the amount
of heat exchanged will depend upon the amount
of lower heat content or secondary steam passed
through the pipe 23 to the pipe 16, around the
heating coils 31, which in its passage tends to
cool the coils 31 and condense the steam within
them.

Thus the heat which is added to the steam
flowing through the pipe 16, prior to its reach-
ing the heater 17, will depend upon the amount of
said steam bypassed ‘through the pipe 23 and
thus upon the positioning of the valve 24. The
positioning of the valve ‘24 has been shown to
depend upon the temperature effective upon the
bulb 20 of the thermostatically operated contactor
26, and the bulb 20 is sensitive to a temperature
of the steam after it has passed the heater 171.
Thus the steam passing through the heater (7
absorbs heat from -the waste gaseous products
of combustion passing fromthe boiler 1, and if
the heat so transferred from the products of
combustion is not sufficient to raise the tempera-
ture at the bulb 20 to a predetermined desirable
point, then the variation of sald temperature
from a predetermined value will effect a position-
ing of the contactor arm 26 and correspondingly
of the valve 24, to bypass a part of the steam
through the pipe 23 and the heater 31.

I have illustrated the motor 25 as connected by
& conductor 34 to the power line 35, and by a con-

ductor 36 to the contact 28, and by a conductor
37 to the contact 29. 'The contact bar 26 is con-
nected through a conductor 38 to the other power
line 38. From the contact arm 26 I lead the
conductor 38 through an interrupting finger 40,
through whose agency the conductor 88 is peri-
odically disconnected from the contact arm 26
by means of a cam &1 driven at desirabie speed
of rotation by a continuously operating motor 42
connected directly across the power lines 35 and
38 through the conductors 34, 38. Thus I have
provided that the movement of the valve 24 will
occur by intermittent operation of the motor 25
rather than a continuous operation of the sa.me,
{o prevent overtravel and hunting.:

In the embodiment here illustrated, all of the
steam exhausted from the turbine (5 passes
through the waste gas heater. 11, and I desirably
control the rate of combustion in the furnace 2,
such that the heat available in the waste prod-
ucts of combustion will be in proportion to the
rate of flow of the steam through the heater 7.
With a constant rate of steam passing through
the heater 11, if I allowed the combustion rate
within the furnace 2 to decrease, then the steam
passing through the heater would not be heated
to the desired temperature; or if I allow the com-~
bustion rate within the furnace 2 to increase
relative to the quantity of steam passing through
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the heater, then the steam will be heated to a
higher temperature than desired.

The steam passing through the heater 11 from
the pipe 16 is directly related to the load on the
turbine 15, and is the same steam admitted to
the turbine through the pipe 14, so that I may
take as an indication of the steam passing
through the heater 171, either an indication of
the load on the turbine 15 or a measure of the
steam flowing through the turbine, and have in
the present illustration shown the invention as
utilizing a measure of the steam passing to the
turbine through the pipe (4. Inserted in the pipe
14 is shown a flow nozzle 43 as a means of caus-
ing a temporary increase in velocity of the steam,
for producing a. pressure differential bearing a
known relation to the rate of flow of the steam

.through' the pipe, and said pressure differential

is made effective upon a steam flow measuring
meter 44 to position a pointer 45 relative to an
index 46. I lead to the flow meter 44 a pressure
from the inlet side of the flow nozzle 43 through
a pipe 41, and from the outlet side of the flow
nozzle 43 through a pipe 48. The flow meter 44
is of a type well known in the art, having a liquid
sealed bell adapted to be positioned vertically re-
sponsive -to variations in a pressure transmitted
through the pipe 47 and a pressure through the
pipe 48 effective within and without the bell re-
spectively, such vertical positioning producing an-
gular movement of an indicating arm 45 relative
to an index 46 in a clockwise direction of rota-
tion for an increase in the rate of flow, the wall
of the beli being so shaped as to translate the
non-linear relation between rate of flow and dif—
ferential pressure to a linear relation.

As an indication of the rate of operation or
output of the boiler I, I take a measure of the
steam generated by the boiler and passed through
the pipe 12 to the header 3. Inserted in the
pipe 12 is shown a flow nozzle 49 for creating a
pressure differential ‘hearing a known relation
to the rate of flow of steam therethrough, and
said pressure differential is effective upon a flow
meter 50 through the pressure pipes §5f and 52 for
positioning an indicator 53 relative to an index
54. The flow meter 50 is similar to the flow
meter 44 and is arranged in a manner such that
an increase in rate of flow of steam through the
pipe {2 causes the pointer 53 to move in a clock-
wise direction over the index 54.

By comparing the rate of flow of the steam
from the boiler | with the rate of flow of steam
to the turbine 15, I have a comparison of the
operation of the boiler with the demand for such
operation or demand for heat at the heater 1.
I therefore desirably compare the position of
the flow meter arm 45 with the flow meter arm
53 and upon a departure from desired relation-
ship between the two, I cause to be effected a
change in the rate of operation of the boiler.
This is accomplished through the positioning of
a contactor effective in varying the rate of sup-
ply of fuel and air to the combustion chamber
2, and.the rate of discharge of the products of
combustion from ‘the boiler. From the pointer
45 is. suspended a freely hanging link 55, and
from the pointer 53 is suspended a freely hang-
ing link 56. - The links §5 and 56 at their lower
ends are joined by a freely floating bar 571 from
which is suspended, intermediate its ends, a rod
58 in a manner such that when the flow meters
44 and 50 indicate the same or desired propor-
tional rate of flow, regardless of quantity, within
the limits of their capacity, the rod 58 will not
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e: moved from its vertical positlon If how—,
ever; the indications .of the. flow meters 44 and:
50 vary from the desired proportionality, then the;
‘rod 68 will - be positioned vertically: either: up-s

'ward or’. downward, and “in:; amount depending

upon the deviation between: the’ two’,ﬂow ‘meter’
Such: vertical -positioning::of- the-rod.

“ readings. -
58 servesto move:in a clockwise or counter clock-:
wise- rotation an aim 59 fOrmmg a part of a
‘ contactor device 60; :

- In:the contactor device 60 the arm 59 has an
‘ xtenslon 6l at the. opposrte side;;of a fulcrum‘

and when: ‘the arm: 59 is moved from a prede-‘
‘termmed posxtion the: extension 61 .may: close

circuit wrth a contact-terminal of the‘ conductor“

62 or of the conductor 63..

While T have provided a contro system tending‘
to maintain the rate of: operation of ithe boiler. i -

‘“proportional: to the rate of -operation of the tur-
:bine 18, I find it desirable that: the pressure of
: the steam going to the turbine. be of .a prede-
termined value. "-To. insure this, I have provided
-a /further control of. the elements of. combustion
to the boiler, sen51tive to vanations in pressure

; of the steam Thus- it will-be 'seen that whenever the con--23
: Connected to the header I 3 is.'sl own 4. pres-. tact -arm 10 of the" contactor. 69 contacts with -
sure pipe 64 for. transmitting pressure from with- .- the:conductors' 71 or 12 for an energizing of the
i the pipe 13:to : _ourdon tube .65 which tends. switches. 13 or ‘14, the .circuit is broken to'the
-~ to’ unwind ' an nove an’ arm 66.in a clockwise “~contactor . 60, making it lneﬁ'ective and giving -
)° rotation for an increa.se in pressure or in a- ' precedence.to the contactor.69, 30
counterclockwise rotation for a decrease in- pres- -Inoperation, assume a  constant load on the
“risure.” 'The. arm 66 ‘positions’ vertically a: freely. steam’ turbine; and consequently a constant: rate:
e suspended lmk 61, resulting in an angular posi= - of-flow'of steam through the pipe 14 as indicated *
" 'tiohing of an arm 68 connected 4t its free end to . by the flow meter 44; and that the rate of flow = -
the: lower end of the link 67, and at its pivoted of steam through the pipe 12 to the header 13 is 85

end effective to positron an extension 70 of a con-

tactor indicated gererally’ at; 69 of similar, type )

Lto that Allus rated at 60, to: close circuit with

‘ act términal of the conductor: 11

12, depending upon the’ direc-

tion -of departure of ‘steam . pressure within the
pipe 13 from & predetermmed value.’

"+ Closure of circuit’ ateither of the contactors GI)

9 tends to cause a rotation of. the motors 6,8

the ow of products of combustron leaving the
. boiler, * Positioned betweer the .contactors, and
the motors mentioned I hate shown two Inagnetic

“‘ductors 18,38, and.the, power line 39,

“conductors 8l

-84 of thé switch 14, in a manner such'that ener-
s gization of:. erther of the switches 13 or T4 will
_‘break:the circuit  of the wire 82 and prevent the "

"able at the heater 1T will have ‘a:heating ability
~ine proportion to the: output .of ‘the ‘boiler, ‘and
‘ Wlll be: lower in . proportion to the steam from

A return conductor

35,. -Upon the energization: of the switch. 14; the
conductor 38 is-joined.to a:conductor 81, joinirg
the:three: motors.for an energization of same m
the: opposite rotation.. =~

Contact of the arm 61 with the contact terminal

"of ‘the -conductor 62 closes: circuit between ‘the

conductor 719 and:a conductor.82 to- the con-
Contact
of ithe arm 61:with the contact terminal ‘of the
conductor .63 closes: circuit for the motors by-the
63, contact arm 61; conductors
82; 78, 38 and the power: line 39, the return from
the motors being the conductor:80. ! :

points 83 of the switch.13.and the switch: points

ehergization or actuation of the motors through

a.positioning: of the contactor arm 6i:

less::than: the amount taken by ‘the turbine, so

is supplied from the header 3.
ucts.of ‘combustion leaving the boiler I and avail-

the turbine fowing. through the heater than
necessary to raise the temperature of the steam
to the predetermined value,. ‘Therefore it is de-

" sired that the rate of combustion at the boiler i

be increased, and that the temperature: of - the
steam  leaving  the heater 11 be brought. up to
the predetermined value. . Two. regulations are

that a part of the steam passing to the turbine:
The waste prod- -

9.3_

Upon energization of the switch 13 circuit is :
~closed between the conductor 38 and a conductor.
'19: joining ‘the three motors.
‘80 leads from the three motors to-the power: line

10

Positioned: in the conductor 82 are the switch - .

20

‘40

45.

~switches’ illustrated generally ‘at:13'and 14, which ~ “effécted; ‘namely, & “bypassing. of some of the 50
serve the purpose of allowmg precedence’ of one .steam flowing through the pipe 16, through the
~of 'the’ contactors over the other, at the same time heater 80, and an increasing of the rate of com-
‘- preventing the possibility of ‘energizing the mo-. ' bustion atthe boiler: .
tors  simul aneocusly in’ opposite ‘directions, -or Diverting a part:of the exhaust steam through :
simultaneously from ‘the two'contactors. ., “ “the heater 30 condenses some of the steam gen- 55
. 'The solenoid coils of ‘the. magnetic switches 13 erated by the boiler I, and the output through
and 14 have ‘& neutral wire 15 jomed ‘to "the the pipe 12 is further reduced. -The filow meter
power lihe 35: The switch 13 'may be ehergized ' . 50 indicates by a counterclockwise movement of
~upon_ a closing of circuit between the contact the arm 53 a decrease in rate of flow through ..
arm 10 and the conductor 11, interlocked through ““the flow nozzle 49, while the arm 45 of the' flow: 60
. switch points 16 of the switch 14, Sim.ilarly, the ‘meter 44 remains steady.. The result is a down-='
i switch' 14 may be' energized upon closing of cir- ' 'ward. positioning of the rod 58.and a. closing: of:
“cuit by the contact arm 70 with the conductor 72,  circuit- by.the contact arm 61 with the: contact .

- interlocked through the switch 13 at the. switchj ' terminal of the conductor 62, to the end that
o polnts© 17, the contact arm: 10 being connected. - “upon the periodic rotation of the cam 4§ an 65-
by conductors 18 and 38 to the other power line 39.. ‘intermittent movement will be effected of the

‘ The " conductor 18 Joins ‘the . conductor .38 . ' fuel supply valve 5, the: air supply damper T and

- through the interrupting: ﬁnger 40 previously de-, . the exit damper 18 through intermittent energi-

: s.cribed das; perfodically : open circuited through Zation of the corresponding motors 6, 8 and 489.
rotation ‘of . 'the " continuously. driven cam 41, The lack of: heating ability in the waste prod- 70

“Thus any. energization of:the magnetic switches‘
‘through a closing of circuit by the. con-

.arm. 10 with the conductor. 11 or. with the'
conductor 12 would be intermittent depending,
upon the'interrupting finger. 4.

: ucts of combustion' at ‘the heater (7 resulting -
ina temperature of the steam leaving the heater
below the predetermined value, is effective ‘upon

- the'bulb 20 to produce s positioning of the con-

" “tactor 26 for an operation of the motor 2% and . (]
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" a positioning of the valve 24 in a direction to

10

20

30

open for flow through the bypass 23 from the
pipe 16 and divert more of the exhaust steam
through the heater 30,

During the operation above described, whereby
more or less of the exhaust steam is- diverted
through the heater 30 and whereby entirely in-
dependently the rate of combustion at the boiler
{ is increased or decreased, if at the same time
the steam pressure within the header I3 increases
or decreases relative to a predetermined value,
the result is a positioning of the contactor 69
to effect a regulation of the motors 6, 8 and 189,
taking precedence over the contactor 69.

In the event that all of the primary steam
generated by the boiler-1 goes to the turbine 15
and no other steam from -the header 13 goes to
the turbine, the reading of flow by flow meters
44, 50 will be the same, and the contactor 60 will
be open-circuited. * If now the load on turbine
t5 increases, calling for more steam, the pressure
contactor . 69 will cause an increase in rate of
supply of the elements of combustion, whereby
the steam flow through pipes 12 and 14 will in-
crease and in the same amount.

It will be seen that I have a control system
which, while illustrated and. described in con-
nection with a steam generating and heating ap-
paratus, may be equally as well adapted to other
similar apparatus, and I desire it to be distinctly
understood that while I have illustrated and de-

" scribed a preferred embodiment of my invention,
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I do not intend to be limited thereby, other than
as claimed in view of prior art.

The present application is a. d1v1s1on of my co-
pending application Serial No. 535,999, filed May
8, 1931, entitled Control systems.

What I claim as new and desire to secure by
Letters Patent of the United States, isi—

1.-In combination, a vapor generating boiler,
means for supplying elements of combustion to
the boiler; regulating means: for said means, a
header connected to the boiler and to which the
generated vapor flows, a vapor utilizing apparatus
connected to the header for utilizing vapor there-
from, a rate of flow meter for the vapor leaving
the boiler, a second meter for the vapor going
to the utilizing apparatus, flow ratio determining
means adapted to be positioned by said meters,
and control means for said regulating means re-
sponsive to a departure of said flow ratio deter-
mining means from a position mdicatlve of pre-
determined ratio.

2. In combination, a vapor generating boiler,
means for supplying elements of combustion to
the boiler, regulating means for said means, a

" header connected to the boiler and to which the

60

85

70

76

generated vapor flows, a vapor utilizing appa-
tus connected to the header for utilizing vapor
therefrom, a rate of flow meter for the vapor

leaving the boiler, a second meter for the vapor .

going to the utilizing apparatus, flow ratio de-
termining means adapted to be positioned by said
meters, control means for said regulating means
responsive to a departure of said flow ratio deter-

mining means from a position indicative of pre-

determined ratio, and vapor pressure responsive
means also effective upon said regulating means

3. In combination, a vapor generating boiler,
means for supplying elements of combustion to

the boiler, regulating means for said means, a

header connected to the boiler and to ‘which the
generated vapor flows, a vapor utxhzmg appa-
ratus connected to the header for utilizing vapor
therefrom, a rate of flow meter for the vapor

2,079,165

leaving the boller, a second meter for the vapor
going to the utilizing apparatus, flow ratio deter-
mining means adapted to be positioned by said
meters, control means for said regulating means
responsive to a departure of said flow ratio deter-
mining means from a position indicative of pre-

.determined ratio,vapor pressure responsive means

also effective upon said regulating means, and
means for allowing said last named means to take
precedence over said control means.

4. In combination, a vapor generating boiler,
fuel and air supply means connected to said boiler
for maintaining combustion, regulating means
for sald supplying means adapted to vary the rate
of supply, a header connected to the boiler and
to which the generated vapor flows, a vaper uti-
lizing apparatus connected to the header for uti-
lizing vapor therefrom, means positioned re-
sponsive to variations in the magnitude of the

steam demand on the boiler, means positioned re- :

sponsive to variations in the magnitude of the
steam demand at the utilizing apparatus, and
control means jointly positioned by said last two
named means and adapted upon being positioned
away from a predetermined position to effect an
actuation of said regulating means. ]

5. In combination, a vapor generating boiler,
fuel and air supplying means connected to said
boiler for maintaining combustion, regulating
means for said supplying means adapted to vary
the rate of supply, a header connected to the
boiler and to which the generated vapor flows, a
vapor utilizing apparatus connected to the header
for utilizing vapor therefrom, means positioned

responsive to variations in the magnitude of the °

steam demand on the boiler, means positioned re-
sponsive to variations in the magnitude of the
steam demand at the utilizing apparatus, control
means jointly positioned by said last two named
means and adapted upon being positioned away
frem a predetermined position to effect an actua-
tion of said regulating means, and vapor pressure
responsive means also adapted to effect an actu-
ation of said regulating means,

6. In combination, a vapor generating boiler,
fuel and air supplying means connected to said
boiler for maintaining combustion, regulating
means for said supplying means adapted to vary
the rate of supply, a header connected to the boil-

er and to which the generated vapor flows, a vapor

utilizing apparatus connected to the header for
utilizing vapor therefrom, means positioned re-
sponsive to variations in the magnitude of the
steam demand on the boiler, means positioned

responsive to variations in the magnitude of the -

steam demand at the utilizing apparatus, control
means jointly positioned by said last two named
means and adapted upon being positioned away
from a predetermined position to effect an actu-
ation of said regulating means, vapor pressure
responsive means also adapted to effect an actu-
ation of said regulating means, and means for
allowing said last named means to take prece-
dence over said control means.

7. The method of controlling the supply of ele-
ments of combustion to a vapor generator supply-
ing vapor to a plurailty of vapor utilizers through
individual branch conduits connected to a com-
mon header comprising supplying elements of

combustion to said generator in an amount suffi-

cient to generate vapor at a rate to meet the full
demands of all of said utilizers operating to-
gether, and varying the quantity of the elements
of combustion supplied to the generator in ac-
cordance with the variations:in the ratio between
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‘the: generator and’ the quantity of vapor ﬁowing
in one-of said branches existing, when all utilizers
are operated under normalload.

8. Ina control for o supply of elements of com-
‘bustion fora burner a vapor generating chamber,
.a:header receivmg vapor from the generator; a

plurality of ‘vapor.utilizers; branches connecting
" ‘the header:with: the utilizers and receiving ‘vapor

“hedder from the generator and the vapor flowing

15 ing the quantity of the’ elements of combustion
g‘s‘upplied to'the burner‘in accordance with the va-

‘ apor flowing.to the header from'the generator
)
normal load.:

i-means for:supplying elements of- combustion: to
«the boiler regulating nieans “for said means, &

y ‘ : 2 079,165
ﬂ‘lthe quantity of vapor ﬂowing to the. header from.

“therefrom in sufficient quantity to meet the full
;demands-of all of said utilizers; whereby. a ratio
s established between the vapor ﬂowing to" the:

,through one of said branches and means for vary-".

‘riations from the ratio between' the quantity of -

-and: the quantity of vapor flowing in-one of said-
‘branches when' the utilizers are operatlng under

-9, In combination, a8 vapor generating boiler,‘>

“header connected to the boiler mto which  the

generated vapor flows, a vapor utilizing apparatus - '

; connected to the header for utilizing vapor there- .
from; a rate of flow meter: for the vapor leavmg

the boiler, a'second meter for the vapor: going to

- the utilizing apparatus, flow ratlo ‘determining
“'means adapted to ‘be positioned by said meters,

and: control means for said regulating means re- "

. sponsive to said flow ratio determining means.

10.: I’ combination; a vapor generating boiler,

means: for:supplying elements of combustion to

10

the boiler,: regulating means for ‘sald means, &

- header connected to the boiler into which the gen-

erated wvapor flows, a. vapor utilizing . apparatus-

_'connected to the header for utilizing vapor there-
_from, a rate of flow meter for the vapor leaving

15

the boiler, a 'second meter for the vapor going to- 5

the: utilizing apparatus flow ratio determining

means-adapted to be positioned by said meters, "

control-means for said regulating means respon-
sive to-sald ratio determining means, and vapor.

“pressure responsive meatis also eﬁective upon‘sald
regulating means,

-~ HARVARD H. GORRIE.
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