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My invention relates to heating apparatus
and more particularly to heating apparatus
of the type wherein the supply of fuel to a
fluid fuel burner is alternately turned on

6 and cut off, and the principal object of my
invention is to provide apparatus of this

type embodying satisfactory means for pre-

venting heat loss during the periods over

which the fuel supply is cut off. In the

drawings. accompanying this specification
and forming a part thereof I have shown,
for purposes of illustration, one form which
my invention may assume. In these draw-
ings: v
6  Figure 1 is a side elevation of this illus-
trative form of my invention,

Figure 2 is a rear elevation of the device
shown in Figure 1,

Figure 3 is a top plan view of this same -

device,

Figure 4 is an enlarged detail of the dia-
phragm motor, while
- Figure 5 is a detail of the secondary air
damper. :

8 The embodiment of my invention herein
shown comprises a boiler 11 heated by means
of a plurality of fluid fuel burners 12 each
receiving its fuel from the common conduit
13 connected. to the fuel supply main 14
through a shut-off valve 15, through a
branch duct 44 in which is interposed a
mixer 45 of usual construction for mixing
primary air with the fuel. The embodi-
ment of my invention herein shown com-
prises also g fluid pressure regulator 16, and
an automatic fuel control valve 17 actuated
by a diaphragm motor 40 controlled by a
control valve 41 itself controlled by ‘a bel-
lows 18 responsive to the pressure of the
steam within the boiler 11 and acting
through the chain 42 to shift the control
valve 41 and thus position the valve 17 al-
ternately in open and closed positions as the
steam pressure within the boiler 11 alter-
nately falls below a fixed minimum or ex-
ceeds a fixed maximum.

The casing of the boiler 11 is closed to
substantially prevent the entrance of the
secondary air required for combustion of
the fuel other than at the opening 19 pro-
vided for that purpose in the rear wall in
this casing and arranged to be closed by a
damper 20 pivotally mounted along its up-
per edge upon a pivot shaft 21 provided
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with a lug 43 arranged to engage the.

damper 20 to lift the damper 20 upon cor-
responding rotation of the shaft 21, and
provided at its free end with a lever arm 22
engaging the lower end 23 of a lever 24 hav-
ing its upper end 25 positioned in engage-
ment with the stem 26 of a diaphragm mo-
tor 27 supporting on its housing 28 a ful-
crum 29 for the lever 24, having the space
30 below the diaphragm 381 connected by
means of a duct 32 to the conduit 13, and
having the space 33 above the diaphragm 31
open to the atmosphere through a duct 34
carried into the interior of the boiler 11 and
opening at a point in proximity to one of the

ilot burners 35 so that any fuel escaping

y leakage through the diaphragm 31 will
be burned in the %urnace 11 rather than es-
cape into the room.

From the above description it will be ob-
vious to those skilled in the art that the bel-
lows 18 will operate in response to the steam
pressure in the boiler 11 to act through the
control valve 41 and diaphragm motor 40
to alternately open and close the fuel control
valve 17, that in the open position of the valve
17 the pressure within the conduit 18 will
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operate to maintain the diaphragm 31 in -
raised position and the damper 20 open, that

in the closed position of the valve 17 the
absence, of pressure in the conduit 18 will
Permit the diaphragm 31 to drop into its
ower position and the damper 20 to close,
and that in any case the damper 20 is free
to open under the influence of an-excess
pressure within the casing of the boiler 11
such, for example, as might result from an
explosion of the fuel, the damper 20 in such
case operating by free and independent ro-
tation about the axis of the shaft 22 with-

“out the necessity of dperatinig the diaphragm
€

31 and stem 26, or even the lever 24, this ac-
tion being permitted because the actuation
of the damper 20 from the diaphragm 31 is
through an abutting and separable connec-
tion between the end 23 of the lever 24 and
the arm 22. It will therefore be apparent
that as long as the fuel is being supplied to
the burners 12 the damper 20 is maintained
in position to permit the full supply of the
secondary air required by the burners 12 for
complete combustion of the fuel, that as soon
as the supply of fuel is cut off the damper 20
automatically drops to closed position to cut
off this supply of secondary air and thus sub-
stantially eliminate radistion from the boiler
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11 during the periods of inactivity of the

burners, and that danger from explosion is.

not increased. :

 Those skilled in the art will therefore
realize that the device herein shown pos-
sesses advantages over similar devices here-
tofore used, particularly the substantial
climination - of radiation loss during the
periods of inactivity of the burners. At the
same time, those skilled in the art will also
realize that the device hercin shown pos-
sesses advantages other than those partic-
ularly pointed out, and also that the par-
ticular embodiment of my invention herein
shown and described may be variously
changed and modified without departing
from the spirit of my invention or sacrific-
ing the advantages thereof. It will there-
fore be understood that this (}isclospre is
illustrative only and that my invention is
not limited thereto. :

Iclaim: : .

1. In a boiler provided with a combustion
chamber, having within said combustion
chamber a fluid fuel burner comprising duct
means for the supply of fluid fuel and pri-
mary air to said burner, and provided also
with a port for the admission of secondary
alr to said combustion chamber : valve means
controlling the supply of secondary air
through said port; and operating means for
said valve means responsive to a pressure con-
dition within said duct means, acting to move
said valve means toward open position upon
increase in such pressure and toward closed
position upon decrease in such pressure, and
operating said valve means through an abut-
ting connection at all times permitting said
valve means to open independently in re-
sponse to abnormal pressure in said combus-
tion chamber.

2. In a boiler provided with a combustion
chamber, having within said combustion
chamber a fluid %uel burner comprising duct
means for the supply of fluid fuel and pri-
mary air to said burner, and provided also
with a port for the admission of secondary
air to said combustion chamber: valve means
controlling the supply of secondary air
through said port; and operating means for
said valve means comprising biasing means
tending to move said valve means toward
closed position, and actuating means respon-
sive to a pressure condition within said duct
‘means acting against said biasing means to
move said valve means toward open position
and connected to said valve means through an
abutting connection at all times permitting
said valve means to open independently
against said biasing means in response to ab-
normal pressure in said combustion chamber.

3. In a boiler provided with a combustion

chamber, having within said combustion
chamber a fluid fuel burner comprising duct
means for the supply of fluid fuel and pri-
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_mary air to said burner, and provided also

with a port for the admission of secondary
air to said combustion chamber: valve means
controlling the supply of secondary air
through said port; and operating means for
said valve means responsive to a pressure
condition within said duct means, acting to
move said valve means toward open position

upon increase in such pressure and toward

closed position upon decrease in such pres-
sure, and operating said valve means through
a connection at all times permitting said

valve means to open independently in re--

sponse to abnormal pressure in said combus-
tion chamber.

4. In a boiler provided with a combustion
chamber, having within said' combustion
chamber a fluid fuel burner comprising duct
means for the supply of fluid fuel and pri-
mary air to said burner, and provided also
with a port for the admission of secondary
air to said combsution chamber : valve means
controlling. the supply of secondary air
through said port; and operating means for
sald valve means comprising biasing means

tending to move said valve means toward

closed position, and actuating means respon-
sive to a pressure condition within said duct
means acting against said biasing means to
move said valve means toward open position
and connected to said valve means through

-a connection - at all times permitting said

valve means to open independently against
said biasing means in response to abnormal
pressure in said combustion chamber.

5. In a boiler provided with a combustion
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chamber, having within said combustion

chamber a fluid fuel burner comprising duct
means for the supply of fluid fuel and pri-
mary air to said burner, and provided also
with a port for the admission of secondary

“air to said combustion chamber : valve means
controlling - the supply of secondary air

through said port; and operating means for
said valve means responsive to a pressure
condition within said duct means, acting to
move said valve means toward open position
upon increase in such pressure and toward
closed position upon decrease in such pres-
sure, and operating said valve means through
& one-way operating connection at all times
permitting said valve means to open inde-
pendently in response to abnormal pressure
in said combustion chamber. '

6. In a boiler provided with a combustion
chamber, having within said combustion
chamber a fluid fuel burner comprising duct
means for the supply of fluid fuel and pri-
mary air to said burner, and provided also
with a port for the admission of secondary
air to said combustion chamber : valve means

controlling - the supply of secondary air .

through said port; and operating means for
said valve means comprising biasing means
tending to move said valve means toward
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closed position, and actuating means respon-
sive to a pressure condition within said duct
means acting against said biasing means to
move said valve means toward open position
and connected to said valve means through a
one-way-operating connection at all times
permitting said valve means to open inde-
pendently against said biasing means in re-
sponse to abnormal pressure in said combus-
tion chamber, '

7. In a boiler provided with a combustion
chamber, with a burner located within said
combustion chamber and receiving fluid fuel
admixed with primary air, with a port for the
admission of secondary air to said combustion
chamber, and with fuel supply means for
supplying fuel to said burner and comprising
control means for controlling such supply:
valve means controlling the supply of second-
ary air through said port; and operating
means for said valve means, operating auto-
matically to open said valve means when said
fuel supply means assumes fuel supplying
condition, and operating said valve means
through connections at all times permitting
said valve means to open independently in re-
sponse to abnormal pressure in said combus-
tion chamber, :

8. In a boiler provided with a combustion
chamber, with a burner located within said
combustion chamber and receiving fluid fuel
admixed with primary air, with a port for
the admission of secondary air to said com-
bustion chamber, and with fuel supply means
for supplying fuel to said burper and com-
prising control means for controlling such
supply : valve means controlling the supply
of secondary air through said port; means

- biasing said valve means toward closed posi-
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tion; and operating means for said valve
means, operating automatically to open said
valve means against said biasing means when
said fuel supply means assumes fuel supply-
ing condition, and operating said valve means

through connections at all times permitting
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said valve means to open independently in
response to abnormal pressure in said com-
bustion chamber.

9. In a boiler provided with a combustion
chamber, with -a burner located within said
combustion chamber and receiving fluid fuel
admixed with primary air, with a port for
the admission of secondary air to said com-
bustion chamber, and with fuel supply means
for supplying fuel to said burner and com-
prising control means for controlling such
supply : valve means controlling the supply
of secondary air through said port; and oper-

“ating means for said valve means, operating

automatically to open said valve means when
said control means assumes fuel supplying
condition, and operating said valve means
through connections at all times permitting
said valve means to open independently in
response to abnormal pressure in said combus-
tion chamber.

10. In a boiler provided with a combustion
chamber, with a burner located within said
combustion chamber and receiving fluid fuel
admixed with primary air, with a port Tor
the admission of secondary air to said com-
bustion chamber, and with fuel supply means
for supplying fuel to said burner and com-
prising control means for controlling such
supply: valve means controlling the supply
of secondary air through said port; means
biasing said valve means toward closed posi-
tion; and operating means for said valve
means, operating automatically to open said
valve means against said biasing means when
said control means assumes fuel supplying
condition, and operating said valve means
through connections at all times. permitting
said valve means to open independently in
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response to abnormal pressure in said com- 85

bustion chamber. » ‘
- In testimony whereof I hereunto affix my
signature.

CHARLES L. BRYANT.



