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Arthur

Original
No. 219,269, July
issue January 23,

18 Claims.

My invention relates to an improvement in
control means for burners and is herein shown
as applied to .liquid hydrocarbon burners of a
well known type. .

One purpose is the provision of means for in-
creaging and reducing alr pressure in a hydro-
ca.r::n purner independently of fan .or motor
speed. :

14,

is the provision of safety
means for cutiing off the fuel feed to such a
purner when the fan or motor circuit is broken
or the fan ceases to operate. :

Another purpose is the provision of improved
switch means for controlling the operation of
such 8 burner. . .

Another purpose is the provision .of improved
means for controlling the delivery of lquid fuel
to such & burner. )

Another purpose is the provision of means for
employing an alr pressure responsive element to
control the operation of a liquid hydrocarbon
burner. .

Other purposes will appear from time to time
during the course of the-specification and claims.

1 illustrate my invention more or jess dlagram-
ri:atically in the accompanying drawings where-

Figure 1is a front elevation;

Figure 2 is a section on the
ure 1; )

Figure 3is & fragmentary view of a portion of
the structure shown in Pigures 1 and 2;

F‘lgure 4 is a section on the line 4—4 of Fig-
ured; ) .

Figure 5 is a view similar to Figure 4 with the
parts in & different position; .

Figure 6 is a wiring diagram; and

Figure 7 is a wiring diagram illustrating &
variation. . -

Like perts are indicated by like characters
throughout the specification and drawings. ‘
" Referring to the drawings, | indicates any guit-

line 2—2 of Fig-

N. Schreuder, Chicago,
Quaker Manrufacturing Company,
a corporation of Tlinois

No, 2,237,041, dated
1938.
1942, Serial No. 427,968

1L, asslgnor_to
Chicago, m.,

‘April 1, 1941, Serial
Application for re-

(€L 236—1)
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- @ variable means for

15

vaporized hydrocarbon is mixed with the air
flowing in through the & :s § and Is there-
after burned. 8 indicates a bafile jocated beneath
the pot and herein shown as centrally apertured
as at 9, the air supply being delivered through the
aperture 8, as will later appear. 10 indicates a
pilot ring. : o

11 diagrammatically illustrates any suitable
valve member or mechanism, the details of which
do not of themselves form part of the present in-
vention. It will be understood that it includes
providing a maximum and
a minimum and an intermediate flow of liquid
hydrocarbon fuel. It will be understood that at
minimum setting sufficient fuel is supplied along

. the line & to maintain combustion at a low or

20
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" Yivered; when both are
‘mum supply

35

‘13, When one

pilot stage. At that time the pilot ring 10 is ef-
tective, For the intermediate and high fires, the
air admitted through the apertures § below the
pilot ring 10 serves &5 primary air which, when
mixed with the vaporized hydrocarbon, rises
through the central aperture of the pilot ring
¢ and is burned upon mixture with the second-
air flowing through the holes § above the pilot
ring 10, :
As indicating practical means of providing this
three-stage flow, I {llustrate in the wiring dia-
gram- of Flgure 6 two oll valve members 12 and
of these valves is in closed posi-
an intermediate supply Is de-
in open position, & maxi-
is dellvered. It will be understood
that when both valves are closed, appropriate
means are provided, by by-Dass or otherwise, for
maintaining the above mentioned minimum fuel
supply.- : :
14 generally
actuated by s motor located

tion and one open,

indicates a shell or scroll blower
within the housing

. 4§. Any suitable fan not herein shown is asso-

-40

able base or support upon which is mounted & .

stove or furnace shell generally indicated at 2.
Within said shell, the details of which form no
part of the present invention, is located an in-
ner heater drum 3. Mounted within the drum is
a pot 4 having a plurality of air inlet apertures
% through which air is supplied for mixture with-
in the pot with liquid hydrocarbon supplied along
the line 8. It will be observed from Figure 2 that
the liguid hydrocarbon is delivered to the con~
bottom 7 of the pot § and it will be under-
stood that the hydrocarbon is vaporized by the
heat of combustion in or above the pot and the

45 »
. aperture 8 to
- thepot &. .

50
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clated with the motor and it will be understood. -
that when the below described motor circuit is
closed, the motor within the housing 15 is effec-
tive to rotate the fan.and to cause & supply of
air to enter the chamber A beneath the partition
8, which air supply passes upwardly through the
the space between ‘the shell 3 and

In order to vary
ber A and thus to vary
burner, I provide an add
a passage housing generally indicated as 18.
indicates any suitable connection
the chamber A. Pivoted in the opening 18 of the
passage housing is a shutter or gate generally in-
dicated as

{9 which is provided with ears 20



“at

2
which rest in slotg 21
Indicates any suitable weight or weights tending -

to bias the gate 19 to the open position in which
it is shown in Figure 4. Any suitable means may

which serve as pivots, 22

be employed for
tilting movement
the weight 22,
in Figure 4 is an example of
num opening position.

.-23 indicates a bracket in the end of which is
adjustably mounted the screw 24 the head 28
of which serves as an abutment -the purpose of
which will later appear. ‘

28 is an additional housing mounted. on the
side of the passage housing 18. 27is a bracket,
secured {o the housing 28, to which bracket is
secured the bimetallic loop 28 shown as gen-
erally cylindrical or circular in form. It ter-

Umiting the counterclockwise
of the shutter 19 in response to-

& satisfactory maxi-
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The position in which it is shown -

10

15

the bimetallic loop 28 (Figs. 4 and 5). The line
38 extends beyond the coil 36 to an additional
heating coil 81 and extends therebeyond through
line 38a and line 32 to the contact 3I. ‘The coil
6! controls a bimetallic strip 62 which controls
the second oil valve 13 already mentioned. The
primary coll #6a of the trahsformer C is con- .
nected across the lines 54, §5 in parallel with
the motor.

It will be understood that the heater above de-
scribed may be run at three stages. First, a pilot )
stage in which a minimum of] supply is supplied
and the oil valves 12 and 13 are both closed. At
this stage the fan is inactive and the weights 22°
will hold the shutter I8 in the open position in
which it is shown in Figure 4, and the burner
will run at natural draft. The bulk of the air

-supply will flow through the inlet 18, but some

-minates in & generally radial extension 29 to -

which is secured an insulating bar 30.  Mounted
on sald bar-is a contact 31 having a conductive
connection 32. Additionally mounted on it isa
flexible leaf 33 of conductive material in circuit
with the line 34. The leaf 33 is provided with a
- contact 35 adapted to be opposed to the contact
31, and which is in line to be engaged by the
head 25 of the screw 24 -in such fashion that a
rotation in a clockwise -direction of the shutter
or gate 19 causes a closure of a circuit, which
causes & conductive contact between the mem-
bers 31 and 86 and thus puts the line 32 and 34
in circuit. Located within the loop or interior
of the bimetallic member 28 is a resistant heat-
ing element or cofl 38 having conductors 37, 38.
It will be understood that when the heater 3§
is ‘heated, it
which moves the member 38 to the right, re-
ferring to the position of the parts in Figure 4.
This movement of the insulating bar 30 can be
adjustably limited by the employment of the
screw stop 39 adjustable in any suitable abut-
ment £0. Preferably the parts are so adjusted
that the member 30 cannot be flexed sufBciently
to the right to permit a contact between the
members 31 and 35 to be broken when the gate
Is In the closed position in which it.is shown in
Figure 5. . .
Referring to the wirlng diagram of Fieure 8,
41 generally indicates g room thermostat  struc-
ture having a contact strip 42, the position. of
which may be controlled in response to. varia-
tions in room temperature, as by the bimetalilic
coil 43. 44 ig the main line contact in circuit
with the main line conductor 485 which extends
to the secondary coil 48 of the transformer C.
47 is an intermediate contact in clrcult with the
-line 48, which extends
which surrounds or affects a bimetallic strin 58°
which controls any suitable valye plunger 12 al-
ready referred to. The line continues as at 48a
to the line 32 of the contact 3f on the insulating
part 30. Extending from the line 48 is a shunt
* connection 48b to.the heating coil B, which
controls the bimetallie strip 52 which actuates a

20

meay flow- through the fan. In any event, there
is no forced draft and preferably only sufficient
combustion is maintained to provide a pilot for
intermediate or full combustion. ' ]

If an intermediate fire is desired, or if the
device is operated by the room thermostat, the
leaf 42 bridges the contacts 44, 47. In the form
herein shown, as in Flgure 6, this bridging or

- cireult” closing takes place in response to the

30

causes a flexure of the member 28 °

45

" wardly the bimetallic strip

&6

to the heating coil 4%,

60

switch 83, which controls actuating circuit 54, 5§ 65

for the motor (8, which lines extend to any suit-
able source of electric power as at D.
I desired, a manually controliable switch 58
may be In circuit to break all of the above de-
. scribed connections. The line 48b extends be-
“yond the heater 81 to the secondary coil 46 of
_the transformer C where it may join the line 34
8 common terminal. $9 is an additional con-
tact on the thermostat 4§ from which leads the
" “Uine 3T which extends to the heating coil 38 for

70

b { ]

flexure of the member 43 as the room
ture drops. The initial result of the closure is
as follows. Current flows through the coil 51 and
flexes the leaf 52. This closes the switch 83,
which- closes the motor circuit and causes the
motor and fan to operate. The motor operation
causes & delivery of air into the space A and up-
wardly about the pot 4. This air reaches the in-
terlor of the pot through the apertures 5, giving
an increased air supply. At the same time, the
bafle 85 in the housing 18 is effective to direct
& blast or current of air against the lower half
of the shutter (8. This closes or tends to close
the shutter against the gravital action of the
weights 22. As the shutter closes, the contact 25
on the shutter engages the flexible leat 33 and
closes the contacts 31, 35. This closes the cir-
cult through the heater 49 and by flexing up-
80 raises the ofl valve
12 and admits an additiomal supply of oil to the
bottom of the pot 4. The member 30 acts as g
stop and prevents g complete closure of the
shutter 19, so some of the air pressure is re-
lieved through ‘the aperture 18 and the full ef-
fect of the fan is, therefore, not felt in the pot 4.
In other words an intermediate rather than a
fuil supply of air is delivered to the pot 4 to burn
the intermediate supply of oil which is admitted
by lifting the valve 12, the valve 13 being still
closed. . :

An additional drop of the room temperature,
or a manual closure, closes a further circuit be-
tween the contacts 44 and 80. One effect of this
additional closure is to heat the resistance 38 and
to cause the insulating bar 30 to move to the
right as shown in Figure 4, in response to the
flexure of the bimetallic loop 28. Contihued air-
pressure within the chamber A and the hous-
Ing 1§ causes the shutter I8 to follow the bar
30 as it recedes, keeping the switch contacts 3
and 3% closed. The parts are preferably so set
that the shutter 19 is substantially completely
closed, as shown in Figure 5, thus preventing
within the space
A and about the pot 4. As above mentioned,
-the stop 38 is so set as to prevent such a further
recession of the member 30 as would break the
contact between the members §i and 35. A fur-

.1'

tempera-. -



".and the valve "§2

ther result of a bridging of the contacts 44 and
§0 is the heating of the coil -¢1, which causes a
flexure-of the strip 82, which in turn lifts the
maximum oil supply vaive 13. Thus a full maxi-
mum supply of oil is: provided, and since any
effective escape of air through the aperture’ isis
prevented the air pressure
corresnondingly stepped up,
of air being provided for the
. maximum supply of ofl. -

‘When a change is made from' maximum com-
bustion to intermediate combustion and from in-
termediate combustion to pilot combustion, there

" is & reversal of the above described action.  As-
sume that in.response to thermostatic control
or to manual operation the -contact is broken
petween’ the contacts 44 and §9, the result is &

. deenergization of the coils 38 and 81, without
affecting, however, the motor circuit.  As .the
coil 38 cools; the ‘par'30-takes a counter-clock-
wise movement, referring to Figure 4, and par-
tially opens the shutter: 19 -and permits & reduc-
tion of air pressure within: the space A and thus
a reduction-of air supply to the pot 4. At the
same time, the oil valve “13: is closed and the
device is restored to intermediate operation. It

s maximum supply
co_‘mbust.ion.ot the

23,976

and: air delivery are

U

- 38 In

25

will be noted that the increase and reduction of

_air pressure or air supply, as thevoll supply passes
from'mtermediate to maximum, ‘or drops- from
maximum to intermediate, is obtained without-

the fan or imotor at all.

affecting the operation of
on .intermediate

- Assuming that the device is._

. fire and that either manually or thermostatically .

- the contact -between: the members: 44 -and 4T is
proken, this causes & ,de-ene,rgi_zation of the re-
sistance 31 which permits a breaking ‘of - the
motor circuit- switch ‘83" 1t also causes & -de-
eriergization: of the coil “48 which controls the
valve 12. “The motor, therefore, stops running

closes, and -the ‘shutter 19

-, drops to the fully open position in: which it is -
shown in Figure 4.
'irnxﬁediately_upon-the;opening of the switch $3

“put.the valve 12 is closed more slowly-due to the

35

. used in connection

. sion burner-or unit, or in &

40

=The motor circuit cutsout

.'time lag required for the cooling of bi-metallic e

member 50. Any temporary excess supply of ‘oil
is amply taken care of under the natural draft
condition, as sufficlent air is admitted through
the aperture 18 to prevent any. carbon’ deposit
or any sooting up of the burner.”
pecause-the maximum ‘oil valve h
been -closed and the drop from the intermediate
ofl supply to minimum -oil.supply does not cause
any carbon deposit and does not admit into the
~ bottom of the pot & any more oil than can readily -
be burned off -by 8 natural draft. 2
It -will be realized that whereas 1 have de-
scribed -and. shown a practical and operative-de-
. vice, neverthless many ‘changes may be made in
~ gize, shape, number, disposition and- relationship .
- of parts without departing from the spirit of my
invention. For example, as shown in Figure 7.
1. may employ & circuit in which, the fan isin
- operation at all stages of combustion from the.

pilot stage Up. 05 actuating circult for

. As illustrated in the diagram the motor 18 is
. electrically connected by lines S4a and 85a to the
service lines 84 and 88, respectively. Both the
_motor and the.tra.nsformer C .are manually con-
trolled by the switch §6. The electrical connec-
tions are identical with those. in the electrical
diagram of Figure 6 and are indicated by like
. pumerals with the exception that the line 480,
the heating coil 81, and the associated blmetallic
strip 52 and motor

. actuating circuit for sald motor,
-"This is possible gp
13 has already ~

38, serves as a safety
. whole ‘operating circult in

_which is present in so

3

be realized that in the first or pilot stage, the
shutter 19, with the the motor in operation, as-
sumes the intermediate position above described
with the contacts' 31 and 35 closed. When the
room thermostat functions and closes the con-
tacts 44 and 47, the heater coil 48 is energized
and opens the valve 12 for an intermediate fire. -
However, the shutter remains: in. intermediate
position. . o '

“Yt will be observed in both forms that the
switch structure, including the contacts 3 and
device which cuts out the
the event that the
motor circuit is broken or the fan ceases to oper-
for. the fan to be in opera-
tion in order to maintain the contacts 31 and
contact, as otherwise the welghts 22 pull
the shutter into fully open position, and permit
the leaf 33 to flex into circuit bresking condition.
This provides a positive safety device which
makes it impossible for anything -more than a
minimum oil supply to be delivered if the fan
is not operating, and this minimum oil supply
can be burned off by patural draft and will
maintain at least a pliot flame ip both forms of
the device without causing sooting up or carbon
In no event can an excess supply of
oil flow into the pot 4, a supply too great for
the available air to burn it off. This prevents

. fiooding of the pot and escape of excess oil from

the burner, with the consequent fire hazard
many prior art burners.

It will be understood that whereas I have
snown my invention as applied-to a furnace unit,
it may be-employed in connection with any duct
e with any furnace or burner,
and may for example be employed in a conver- .
purner completely
housed outside of a heating plant. Also, it will
be understood that I may employ & wide variety
of - switch mechanisms in the place of those
shown, and may for example employ & mercury
tube switch. N '

I claim:

1. In combination,
delivering a fluid

o burner, passage means for
tuel to sald burrier, means for

-delivering air under pressure to said burner, &

motor for actuatirig sald air delivery mesans, an
an air admission
member adapted to admit air under natural draft
to the burner when said air delivery means is.

- not operating, and adapted to permit the escape

5

. by to reduce

of & portion of the air under pressure, and there-
the pressure of the air delivered to
the burner, when said air delivery means is oper-
aling. shutter means for said air admission mem-

~ ber, and temperature-controlled means for set-

60

70
-.livered to the burner,

-for delivering

ting the position of sald shutter means and
controlling the fuel delivery ’
shutter will be closed and the fuel flow increased

_as the temperature falls.

a burner, passage means .
fuel to said burner, means
air under pressure to said burner,
a motor for actuating said alr delivery means, an

2. In combination,
for delivering a fluid

sion member adapted to admit air under natural
draft to the burner when said air dellvery means
is not operating, and adapted to permit the
escape of a portion ¢f the air-under pressure,
and thereby to reduce the pressire of the air de-
when said sair: delivery
means, is operating, shutter means for said air

. acmissiori member, _responslve'f--to air pressure

switch §3.are omitted. It will 75 created by the air delivery means,

‘and means for

means so that the .

sald motor, an air admis- '



4
controlling the fuel delivery means in response
to movement of said shutter means, including a
switch having a pair of normally separated con-
tacts, and means for closing said contacts in re-
sponse to movement of said shutter means,

3. In combination, a burner; bassage means
for delivering a fluid fuel to said burner, means
for controlling the flow of fuel through said pas-
sage means in a plurality of stages, including a
minimum flow, an intermediate flow, and a maxi-
mum flow, means for delivering air under pres-
‘sure to said burner; a motor for actuating said
air delivery means, an actuating circuit for said

~ motor, an additional air port adapted to admit

air under natural dratt to the burner, when said
motor driven air delivery means is not operating,
and adapted to permit the escape of air under
pressure,
the air delivered to the burner, when the motor
driven air delivery meang i1s operating, normally
open shutter means for said additionsl
shutter means being movable toward closed posi-

tion by air pressure created by the said air de- .

livery means, a multiple contact room thermo-
stat including a temperature responsive member,
a palr of contacts adapted. for initial closure
thereby, and an additional contact adapted for
subsequent closure, a control circuit including
sald initial two. cont Gts, means for closing the
motor circuit in response to closure of said con-
trol circuit, means in said control circuit adapt-
ed. to increase the flow of fuel from minimum
-flow to intermediate fiow, an additional circuit

port, said.

22,276

said third contact, means in said additional cir-
cuit effective when said circuit is closed to in-

- Crease the flow of fuel from intermediate flow

10

- Including a blower for

15

to maximum flow, other means in said last cir-
cuit for moving the stop means to permit fur-
ther closing movement of the shutter and means
responsive to an opening movement of said
shutter for reducing the flow of fuel when the
motor driven air delivery means is not operating,

5. In combination, a burner, means for sup-
plying a fluid fuel to the burner : including a
valve for adjusting the rate of fuel supply, means
supplying combustion air
to the burner, an auxiliary air port communicat-
ing with the burner ' for admitting air under
natural draft when the blower is not operating

- and permitting the escape of a portion of the

and thereby to reduce the pressure of

‘20"

25

30

ircluding said third contact, means in said addi-

tional circuit effective when said circuit is closed
to .Increase the flow of fuel from intermediate
flow to maximum flow, limit means for sald shut-
ter adapted to prevent its complete closure when
the circuit including :he initial two contacts is
closed, and means responsive to the closure of
the additional circuit including the third contact,
effective to move said limit means and to permit
a further closing movement of sald shutter, and
‘thereby to increase the air pressure adjacent the
burner chamber. :

4. In combination,
for delivering g fluid
for controlling the

& burner, passage means
fuel to said burner, means
flow of fuel. through said

bassage means in a plurality of stages including

4 minimum flow, an intermediate- flow, and a
maximum flow, means for delivering air under
‘pressure. to said burner,
sald air delivery means, an actuating circuit for
said motor, an additional air port adapted to
admit air under natural draft to the burner,
when said motor driven - air delivery means is
not operating, and adapted to permit the escape
of air under pressure,
the pressure of the air delivered to the burner,
when the motor driven air delivery means is op-
- erating, normally open shutter means for said

“additional port, sald shutter means being mov-
able- toward closed position by ,air pressure
‘created by the air delivery means, stop means
" for limiting this closing .movement of the shut-

+ ter, a multiple contact room thermostat inchud-

Ing 'a temperature responsive member, a pair of
contacts adapted for initial closure thereby, and
an additional contact adapted for subsequent
closure, a control circuit including said initial
two contacts, means for closing the motor cir-
cuit In response to closure of said contact cir-
cuit, means in said control circuit .adapted to
increase the flow of fuel from minimum flow to

intermediate flow; an additional circuit including T

a motor for actuating

35

' ing a fluiq fuel to the burner

40

b6

and. thereby to reduce -

70

ing a fluid fuel to

.natural draft when

air under pressure from the blower when the
blower is operating, movable damper means asso-
clated with said port for controlling the supply
of air to the burner, and means for simultane-
ously adjusting the fuel valve and the position

.of the damper-means.

6. In combination, a burner, means for supply-
the burner including a valye
for adjusting the rate of fuel supply means in-
cluding a blower for supplying ‘combustion  air
to the burner, an auxiliary air port communi-
cating with the burner for admitting air under
the blower is not operating
and permitting the escape jof a portion of the
air under pressure from the blower when the
blower is operating, movable damper means as--
sociated with said port for controlling the supply
of air to the burner, and temperature-controlled
means for simultaneously adjusting ‘the fuel-
valve and the position.of the damper means.

7. In combination, & burner, means for supply-
. Including a valve
for adjusting the rate of fuel supply, means in-
cluding a blower for'supplying combustion - air
to the burner, an auxiliary air port communi-’
cating with the burner for admitting air under
natural draft when the blower is not operating
and permitting the escape of a portion of the
alr under pressure from the blower when the
blower is operating, a self-opening shutter for
said port, and temperature-controlled means for
simultaneously and brogressively opening the
tuel valve and closing said shutter,

8. In combination, a burner, means for sup-
plying a fluld fuel to the burner including a .
valve for adjusting“the rate of fuel supply, means
including a blower for supplying combustion air
to the burner, an auxiliary air port communi-
cating with the burner for admitting air under
natural draft when the blower is not operating
and permitiing the escape of a Dbortion of the
alr under pressure from the blower when the -
blower is operating, a self-opening shutter for
sald port, said shutter being closed by air under
pressure from the blower, and temperature-con-
trolled means for simultaneously limiting the
closing movement of the shutter and propor-
tionately opening the fuel-valve, : :

9. In combination, a burner, means for de-
Hvering a fluld fuel to the burner, valve means
controlling the flow of fue] to the burner, means
including a blower for delivering air under Pres-
sure to the burner means including a passage
for either admitting ajr under natural-draft to
the burner or functioning to permit the escape
of & portion of the air under pressure from the
blower, normally open damper-means for open-
Ing or closing sald passage, and means. effective’




only while the blower is

to increase the fuel flow and adjusting said
damper-means toward closed position to increase
the air supply to the burner. :

10. In combination, a burner, means for de-
livering a fluid fuel to the burner, valve-means
controlling the flow of fuel to the burner, means
including a blower for delivering air under pres-
sure to the burner, means including a passage
for either admitting air under natural-draft to
the burner or functioning to permit the escape
of a portion of the air under pressure from the
blower, normally open damper-means for open-
ing or closing said
controlled means for substantially simultane-
ously adjusting said valve-means to increase the
fuel fow and adjusting said damper-means to-
ward closed position to increase the air supply to
the burner. ‘

11. In combination, a burner, means for deliv-
ering a fluid fuel to the burner, valve-means con-
“trolling the flow of fuel to the burner,
cluding a blower for delivering air under pressure
to the burner, means including a passage for

either admitting air under natural-draft to the:

burner or functioning to permit the escape of a
portion of the air under pressure from the blower,
2 normally open damper-means for opening or
closing said passage, and means for substantially
simultaneously adjusting said valve-means to-
ward or from a fully open position and adjusting
said damper-means toward or from a fully closed
position to proportionately jnerease or decrease
the flow of fuel and air to the burner.

12. Tn combination, a burner, means for deliv-
ering a fiuid fuel to the burner, valve-means con-
trolling the flow of fuel to the burner, means in-
cluding a blower for delivering air under pressure
to the burner, means including a passage for ad-
mitting air under
also functioning to permit the escape of air under
pressure from the blower, normally open damper-
_means for opening or closing said passage, means
for substantially simultaneously adjusting said
valve-means to increase the fuel flow and adjust-
ing said damper-means toward closed position to
increase the air supply to the burner, and means
for permitting opening movement of the valve-
means only when the blower is functioning.

13. In combination, & burner, means for deliv-
ering a fluid fuel to the burner, valve-means con-
trolling the flow of fuel to the burner, means in-
cluding a blower for delivering air under pressure
to the burner, means including & passage for ad-
mitting air under natural-draft to the burner and
also functioning to permit the escape of air under
pressure from the blower, normally open damper-
means for opening or closing said passage, means
for substantially simultaneously adjusting said
valve-means to increase the fuel flow and adjust-
ing said damper-means toward closed position to
increase the air supply to the burner,
for causing the valve-means to reduce the fuel
flow to a minimum when the blower cesses to
function. )

14. In combination, & burner, & chamber sup-
plying air to the burner, means including a pas-
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sage for delivering a fiuld fuel to said burner,
valve means for controlling the flow of fuel
through the passage, means for supplying air un-
der super-atmospheric pressure to the chamber,
an air duct communicating with the chamber, a
shutter in said duct, means for normally moving
the shutter to open position to admit air through
the duct to the chamber under atmospheric pres-
sure, said shutter being closed by a superatmos-
pheric pressure in the chamber, and means actu-
ated by the closing movement of the shutter for
increasing the opening of the fuel valve means.
15. In combination, a burner, a chamber sup-
plying air to the burner, means including a pas-
sage for delivering a fluid fuel to said burner,
valve means for controlling the flow of fuel
through the passage, means including a motor-
driven fan for supplying air under super-atmos-
pheric pressure to the chamber, an air duct com-~
municating with the chamber, a shutter in said
duct adapted to be closed-by the pressure in the
chamber when the fan is operating, means for
normally moving the shuiter to open position to
admit air to the chamber under -natural draft
when the fan is not operating, and means actuat-
ed by a closing movement of the shutter for in-
creasing the opening of the fuel valve means.
16. In combination with a fluid-fuel burner,
means for supplying fuel to the burner including
g valve for controlling the rate of fuel supply to
the burner, a blower adapted to provide a sub-
stantially constant output of air {iinder pressure
and means for selectively directing a portion of
this output to the burner for combustion air and .
venting the remainder of the blower output, said
venting means also being effective to admit air to
the burner under natural draft when the blower
is not operating so that the rate of supply of com-
bustion air can be varied from natural draft up
to the full output of the blower. :
“17. In combination a fluid-fuel burner having
a plurality of operating stages, means for supply-
ing fuel to the burner including & valve for con-
trolling the rate of fuel supplied, & blower adapt-
ed to provide a substantially constant output of
air under pressure, and means for directing a por-
tion of this output to the burner for combustion
air during one operating stage of the burner and
jncluding means for venting the remainder of the
blower output, said venting means also being ef-
fective during another operating stage of the
purner to admit combustion air ‘thereto under
natural draft when the blower is not operating.
18. In combination with a fluid-fuel burner
having a plurality of operating stages, means for
supplying fuel to the purner including g valve for
controlling the rate of fuel supplied, means in-
cluding a blower for delivering a main supply of -
combustion air under pressure to the burner, and
means including an auxiliary air port communi-
cating with the burner for admitting combustion
air under natural draft during an operating stage
of the burner when the blower is not operating
and permitting the escape of a portion of said air
under pressure when said blower is operating dur-
ing another operating stage of the burner. :
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