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-’ flow through’ the- fumace durmg the shut—down: ©wDuring: tﬁ

) admstable damper -18: ‘haying an: ‘operating-arm

 Patented Aug. 10,1943

- mk_er, Decatur, .11 assxgno to A, W.
~Cash ompany, Becatur, e orporatlon of
Delawa

'I'hls mvent10‘1 relates to furnace regula.tmn
and more: particularly to the: ‘regulation of -fur-
naees which- dre ‘started- and- stopped automatl-
. cally in accordance with: the- demand for heat e
.- In connection with start and stop furnaces it is .5
| a'Commion practiceto place the iiptake damper in -
a fixed position of- adJustment “This:is-an uneco-:
nomical procedure. & “Whar tHe furnace is-oper- - -
ating,;‘changes-in ‘the . furnaee: draft will oceur
and this:will varythe- fuel<air ratlo resulting-in 10. - ‘For-this: purpose I preferably utilize.
inefficient. combustion. ‘When:~the -furnace is an. automa 1c regulator 24 of the type: dlsclased
stopped, air will contmue 'to flow- therethrovgh ' .in , -1,992,048; granted .
by natural draft; so-that’ the furnace and boxler ) -regulator comprises: a';- :
wilk be rapidly ceoled: 7 : mlot valve mechamsm 22: supplied with. a.suitable;
It is- aecordingly’ one object’ of the 1nvent10n to 15 fuid: under pressurefthrough aplpe 23 and,&cori-’,},‘
) prov1de a simple apparatus: ‘whereby the fiow of :
air-thtough - a” furnace ‘will’ be prevented auto—g .
: matlca;lly ‘whien-the furnace-is’ stopped
‘It is g further: object of the inventionta pro—i
. vide an improved- apparatus for controllmg ‘the
- Uptake damper in-a furhace fired by a natural -
" draft oil burner of-the full ‘automatic type, where= .
by efficient’ combustion will ‘be obtdined and air

nsured regardless of x}anatmns in the

‘Thls motor 1s conhected to the dampe operatmg
: arm l? bJ mea,ns of a rod 21 The regulawr 2I :

operatlon

.p' :
pemods will be: prevented 25 close the damper ‘18 and thereby prevent an‘ ﬁow
‘- With thesé and other: obJects in view, a; * through thefurhace and boiler. I:
- -apparent to those skilled’in the art; the- mventlon - accomplish this by subjecting the:regulator
~© resides in“the combination’of parts set: forth in~ . a-pressure’ below - that which it- is adj
. the- specuicatlon and covered*‘by“ the clauns —Alscx 1t 1s desxrable to o] nz the damper e
appended hereto. " ~ 80§
‘Referring to the drawmg llustratmg one ema S
“bodiment of the ‘invention;’ ‘and in-which 'like . =
reference numerals indicate Tike parts, the s1ng1e .
- figure is'a dxagrammatm elevatmn ‘partly:in ief-pe
section, of ‘a Steam’ boiler’ furnace and certain' 35 to a pressure above that‘ or whlch 1t is adju ted
automatic control apparatus:” VAS ﬂlustrated the ‘re;
-The embodiment illustrated comprrses walls 10 a-th
forming g furnace combustion: thamber 11 fired
by a natural draft oil burner- t2 of the full duto=:

will be understood that when the mator is starfed; =
it will actuate a pump (not shown) “to _fmce a,‘

7W1Lh ‘two aligned
uthere is ‘mourtte

ing surfaces and then escape through & gas outlet ... - cor
‘duct or uptake 16 leading to.a ‘'suitable stack-(not -
-showny.. The outlet duct £6.is prov1ded with_ an

* 19... The stack will produce: a. substantial draft -
or: sub-atmosphenc pressure in: the duct IG and i



”'member 44 W111 close the port 42 and when the

- solenoid is deenergrzed the valve member will -
" close the port 43.. The port 42 connects the: p1pe )
- 31-with the pipe 34, while the port 43 connects the. -

- pipe 31 with the pipe 35. ‘With this.construction

““and both solenoids deenergized, the regulator will

~be ‘connected - with the outlet. duct 16, ‘and the

‘damper:-18 wrll ‘be closed ‘as illustrated. If the.

- solehoid .40 nergrzed the revulator Awill- be

"~ ‘connected to atmosphere and the damper 18 will
If the solenoid 45;is energized ..’
"7 .. andthesolenoid 40 deenergized, the regulator will

*be.connected’to the furnace chamber (1, and the:.: ~

“‘damper 18 ‘will: be controlled to marntam thev

be. opened wide:-

; _desrred furnace draft.

* “The burner-motor 14 is ”started and Stopped"f'?,
: automatrcally in- accordance with the demand for

. ‘heat.  Forthis purposé-I'have shown ‘% pressure-

¢ actuated master switch 47 of the: well-known -~
..~ mercury .tube type connected by a.pipe 48 to the

. -steam dehvery plpe 49:0f. the boiler: 48 and-ar-

. ~predetermmed minimtim -
“steam pressure atd--to open-at'a predetermmed-

o maxnnum steam pressure. The motor-14 is:con~ .

“nected: to a suitable: electrrcal supply ‘1 by-means

‘. ranged  to"close- at

" of- conductors: 52° which lead: ‘through ‘an electro-

: . magnetically actuated  switch- 53. - This switch is

provided: with ‘a “coil’ 54, ‘and the parts are. so
-arranged ‘that:upon ener grza.tron 6f-this coil” the

~ switch: will be closed and the-motor 14:will start. :

--In.order:to. control the ‘operation of the various

:parts in a’desired ‘manner, I.prefer: to-utilize 7a -

-time ‘delay relay: comprising a7 coil "66 arranged
to-actuate: three: switches 571,758 :and =59."

- 58is mormally. ¢losed; and the switch 59 ig nor=

" mally open.:The relay further/comprises a nor="

E mally ope thermostatically actuated switeh: 61

. -having ‘a:bimetal strip: 62:and a heating coil -63.

-'The-electrical supply 51-is:showh as: three-phase;

‘the ‘coil 58 are: connected in iseries. -

40-are connected-in:series..

‘45-and’ the coil 54 ‘are-connected
and, both are; controllnd by the sw1tch

. pe
“ent from.the above disclosure.

“THé regulator 21 will: be: connected to. the outlet
duct
: f‘.lowe than that for which ‘the regulator.is ad-
.- justed;

,b011er will be prevented I now the ‘steam pres-

- -sure.should ‘drop sifficiently ‘fo-close the master
..o switch-41; thes heatmg coil-63-and the solenoid: 2
S w111 hoth’ e. energlzed “'This will:start the: heat-
- ing.of the bimetal:strip.62.and- at the same:time .

" the-atmospheric .vent 38 will ‘be- opened.:. Thus
" the regulator 21 will be subjected to & pressure

’ 2 326 230

The
switch: 5T is.of:tHe double throw type, the swrtch

.40
cand. in-the: illustrated embodunent ‘one-phase of ~

.- .this supply is utilized for energization.of the sev- -
-~ eral coils and solenoids, but it will be.apparent
- - .thatan entirely separate’.power.source may bg -
" -employed ‘if-desired. - It ‘will ‘be: noted that the
- master:switch 47; the thermostatic switch 61 and
Do ‘Also,.-the
* .. master ‘switch'47,-the switch 58 and the solenoid " -
The:switch:5T.nor-"
LT mally ‘connects, the master switch:-41 -in-series 5
Lo with the heating coil: 63; but- when the switch 57
S ralsed it shunts: the. thermostatic. swrtch 6.

tlon of th ,mventron W111 be appar- -
- Assuming that - .
“. the. steam pressure is. sufﬁclently high, the var-::'_
- jous. parts will be posrtloned ag illustrated. - The -

. master switch- ¥ § w111 be open,; all the coils-and

- 60
: soleno1

will be deenergized, the switch 53, will =
i, and the “burner 12 will- be shut down.”
'i6, and since the. pressure._in”this ductis
, the' regulator will be ‘unbalanced in stich .

. .a direction asto-hold the damper 18 closed. Thus
“wasteful flow- of -cool air through: the ‘furnace and .

&y

75

greater than that for Whrch it 15 adJusted and.
it will accordrngly be unbalanced- in the ‘opposite
‘f'drrectmn and start to open the damper ‘18, - After
a brief: interval sufficient for the. damper to reach .
-its open:or nearly open position, the bimetal strip
will become hot enough' to “close. ‘the: switch 61
and. energize - the coil 56.  This. w111 raise the

o

switches 57,58 and 5§, deenergizing the coil 63
-~ and solenord 40, ‘and energ1z1ng :the coil.54: and-
The switch ‘5T will shunt the switch . - -

10

solenord 45.°
_-. 81 and thus maintain’ energization: of ‘the coil 56
"desplte the cooling of the bimetal str1p 62.: ‘The -
switeh 53-will' be closed, starting the burner motor
14,  and. the combustron of. the fuel will begin.

“océeur. The valve ports 42 and 37 will be opened,
connecting the regulator 21 with the furnace fi,
: and ‘the- revulator W111 thereupon - control: the

termined furnsce. draft and . .ehsure a predeter-

mined fuel-air ratio. - As.the steam pressure once: -
riore reaches the.point required to open: the mas-
- ter switeh 41, the-coil 58 will:-be deenerglzed the
~ switch 59 will open,-deenergizing the coil 54 and
the:solenoid 45. The switch 53 will open, stop-

pmg the -burner - motor-44.: The: regulator 21 will -
© again: be ‘connected to:the -outlet .duct 16,-and
the damper_ i8 will: be closed once.more to_ pre-
vent.air flow through-the furnace and-boiler.. .
-1t -will ‘be recogmzed that. many changes and
. varxatrons may.be made-in. the construction and
2 arE angement of: the ~various:parts without depart-
ing from the splrrt .of- the invention, and there-
“fore-it is intended “to 1nclude all- such. changes

clalms -
I-lavmg thus descrlbed my mventmn what I,

: Patent s i
“17A control: system for a furnace havmg fuel
supply ‘ineans, a. ‘duct for: the cuscharge of .the -
~gaseous productsfof combust1on from the fu -
nace, and’a, damper in t 1 e,duct omprrsrng means
to start and. .stop ‘the: tuel upp' means in ac=
'cordance w1th the demand ,heau, 2 regulator
arranged to control the. damper, and responsive -

45

»means is’ operatrng, “the regulator being: adjusi- o
~ed. for a’ predetermmed sub- atmcsphemc pres-

Jpressure in the. duct. beyond the ‘damper when' )

supply means and a damper to. contlol the dls-
'charge of the gaseous products of comoustlon
from the furnace comprrsmg means to:start and
‘stop the fuel supply. means in accordance’ with
the ‘demand for heat; a regulator arranged to
control the’ damper and - responswe to the iur-
. nacé pressure “while ‘the fuel supply means s
"operatmg, ‘the regulator” bemg adjusted dor” &
predetermmed sub aurlospherlc pressure means -
to subject the regulator 10" a higher pressure for
652 short ‘time just prior-to each startmg ‘of the
“o fuel: supply means and thus cause’ the régulator. -
to “operi~the iy and means o subject; the -
) regulator : (o) ‘
supply means is’ s»opped and thus cause the reg- :
‘ulator to° close ‘the- damper.
280 A control system for & furnace havrng fuel.
supply means, a duct for: the- dlscharge of the-
.gaseous- “products’ of= combustlon from- the’ fur-
- nace,. .and- a- damper-in‘: the duct:‘comprising
_means to start’ and stop the fuel supply means

55.

_Smce the damper 18 is open,; no flaré-backs will . :

damper 18 in'such-a way.as to maintain a prede-"

c-and vanatlons w1th1n the scope .of the followmg

,clarm -as- new and de51re to secure by Letters L

sure, “and ‘means to subject the’ regulator to.the -

ower préessure” when -the-fuel - - ‘
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“in accordance with ‘the demand for heat 2, Teg-

" ulator arranged to control the damper and re- .
sponsive to the furnace pressure.while the fuel -

supply’ means is operating, the: regulator being

adjusted for a predetermined: sub-atmospheric-
~-bressure, means to subject the regulator to at-

mospheric pressure for a short ‘time just prior- -
to each starting of the fuel supply means. and -

thus cause the regulator to .open the damper,
and means to subject the regulator to the pres-
sure in the duct beyond the damper when the

fuel supply means is stopped and thus cause the,

regulator to close the damper.
4. A control system for a furnace. havmg fuel
supply means, a duct for the discharge of the

10

the damper & tune delay relay, means to 1mti-

.. ate operation of the relay and actuate the valye:

mechanism - to “connect the regulator -'to: ‘the:.
atmosphere in-response to a demand for heat, -
means responsive:to:the _combpletion’ of the re-
lay operation: to start operation of the-fuel sup-
ply means and actuate the valve mechamsm to

‘connect the regulator to:.the furnace, and means, o

responsive to lack of° demand’: for heat to sto
operation of.the fuel supply means and’ actua‘re
the valve mechanism  to* connect  the legulator

to the duct beyond the damper.

‘15
gaseous products of combustion from the fur- -

. nace, and a damper in the duct comprising a -

regulator arranged to.control the" damper ‘and

adjusted for a predetermined: sub-atmosphenc
pressure, a time-delay relay; means to initiate:

operation of the relay and to subject the regula-

. tor to atmospheric pressure in response to a de-:

20

- mand for heat, means responsive to completion: *

“of the relay operation to start operation of the -

fuel supply means and to subject the regulator
- to the furnace pressure, and means responsive

-to lack of demand for heat to stop operation of

the fuel supply means and to subject the regu-
lator to the pressure m the duct. beyond the
damper.

5. A control system for a furnace having' fuel‘

supply means, a-duct for :the discharge of” the
.gaseous products of combustion from: the fur-
nace, and a damper in the -duct comprising &
regulator arranged to control the damper and
adjusted for a predetermined sub-atmospheric
pressure, valve mechanisim ~whereby the regu-

25

30

35

. lator may:be connected.selectively to the fur- . -
hace, to the atmosphere or to the duct beyond -

6. A control system for a furnsce havmg fuel'v :

supply means, .a .duct for-the discharge of the ~ .+ "~

gaseous products of - combustion from -the fur-
nace, and a damper -in-the duct comprising. ‘a -

regulator arranged to control the damper and’, :
. adjusted® for ‘a ‘predetermined- sub-atmospheric: -
solenoid . operated . three-way: . -
valves, the first valve: being operable to-connect -

pressure, © two

the: regulator selectively: to either the atmos- '

_-phere or the second: yalve, and: the second valve .. - ‘

being - operable to ‘connect: the first - valve to

._either the furnace or the duct beyond the damp- -
er, a time' delay relay, means ‘responsive -to.a" i Lo
demand for heat to initiate operstion of the:re-. = . 7
- lay ‘and actuate the. first valve:to connect . the:

regulator to'the atmosphere, means “Trespousive

to the completion’ of the relay operatlon to start . -
operation of the'fuel supply means; actuate the - -
. first_valve to .connect. the regulator with’ the °
.- second .valve, and actuate the:second valve to .© s
- «connect the first valve with the: furnace, and -~ -
‘means responsive to lack . of demand for heat

to stop operation of the fuel supply means and =~
actuate the second: valve to connect the first~
valve w1th the ‘duct beyond the damper
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