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My invention relates broadly to heating ap-
paratus and to a control system therefor, and
more specifically to an apparatus having . auto-
matic control of the fuel supply. .

An object of my invention is to provide means
for relighting or reigniting fuel fed to the burner
if the same should for any reason become €X-

Another object is to provide means by which
the relighting means is rendered fully automatic.

Another object is to provide a system for ini-
tially starting operation of the heating apparatus
when there has been no fire for a period of
time. ’

Another object is to provide automatic means
_ responsive to a

of the heating apparatus o render effective the
fuel igniting means. .
~ Another object is to provide means to prevent
operation of the fuel igniting means in the event
the supply of fuel for ‘the heating apparatus
becomes exhausted or fails for any reason.

My invention consists in the novel control sys-
stem and the particular apparatus embodied
therein, to be more fully described hereinafter

and the novelty of which will be particularly

" pointed out and distinctly claimed.

In the accompanying drawing, to be taken as
a part of this specification, 1 have fully and
clearly illustrated several embodiments of my
invention, in which drawing—

Figure 1 is a view
in vertical section and showing diagramatically
certain control apparatus cooperable therewith
and comprising the control system; )

Fig. 2 is a diagrammatic view showing a modi-
fication of my invention; and i

Fig. 3 is a view of & portion of the system
showing diagrammatically another form of my
invention.

Referring to the drawing by characters of ref-
erence the numeral 1 designates generally a
heating apparatus having a casing {2 forming a
 combustion chamber 2 and a bafiled passageway
3, the passageway 3 leading from the combustion
chamber 2 to an exhaust stack or flue 4. The
ca§1ng 1= ig’ closed at its upper end by an end
wall § which has an outlet aperture & there-
through through which the products and wastes
of combustion escape from the chamber 2 to
the flue 8. Within the lower end portion of the
-casing I* there is a supporting member 1 which
may be a grate structure or a closure plate mem-
ber extéending transversely of said casing and
which forms in part the bottom wall of the

predetermined low temperature .

showing a heating apparatus .

(CL 110—1)

combustion chamber 2. The member 1.has &
central aperture 1 therethrough to receive &
fuel burner or fire pot 8 to position the pot in
operable communication to the combustion
5 chamber 2. The fire pot 8 fits snugly in the
- plate aperture 15, The fuel (not shown), which
in this case is coal, is fed from a hopper bin 8
into the fire pot 8 by means of a worm 10 housed
within an inlet feed tube Il for air and fuel.
10 The worm 10 is driven by suitable means which
is shown as an electric motor i2 and supplied
with electrical energy from & suitable source of
supply such as main lines 13 and 14: The motor
12 is started and stopped by & control relay 16

15 having its operating circuit connected with suit-

able energy supply means such as a transformer
16 containing primary coil i1 connected to &
suitable electrical supply circuit and inducing the
control voltage into secondary coil 18. The
20 motor 12 operates a fan 18 which supplies air
necessary for correct combustion conditions ‘in
the combustion chamber 2. The hopper bin 9
" ijncludes & hopper switch 20 so that when coal
in said hopper bin falls below & certain prede-
95 termined quantity the switch will open and the-
motor 12 will not operate. The motor circuit
13, 14 may be controlled automatically by switch
means, such as a room thermostat 21, having
a bimetal strip 22 and a fixed contact member
30 23, or the switch means may pe a manual switch.
‘The motor 12 is provided with a thermal cut-
out switch 24 which opens upon predetermined
high temperature of the motor and is preferably’
a switch requiring manual reset. The member -
35 or strip 22 closes against member 23 at a pre-
determined low temperature in the space to be
heated, and makes a circuit through lead wire
25 from one side of the transformer secondary
18 to lead wire 26 connected to one side of hop-
40 per switch 20. Electrically connecting the other
side of switch 20 to one side of the cut-out switch
24 is a lead wire 21, and from the other side of
switch 24 a lead wire 28 connects to motor relay
_I5. The relay 15 is connected by a lead wire
45 29 to the other side of the transformer secondary
8. .
A temperature sensitive switch means 30 is
shown carried by flue 4 and is diagrammatically
shown having a contact arm 31 and a cooperable
50 contact member 32. At a predetermined low
stack temperature, arm 3} will come into contac-
tual relationship with contact member 32 and
make a circuit between lead wires 33, 34. The
‘temperature sensitive means 30 is electrically
55 connected to a solenoid valve 35 controlling flow
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from a supply line or conduit 35%, and is.also
connected to the hopper switch 20 and the motor
12. The solenoid coil of valve 35 is connected to
lead wire 34 and is also connected by a lead wire
36 to the transformer secondary I8 at the ter-
minal of thermostat lead wire 25. A main gas
jet 37 is supplied through a pipe line or conduit
38 leading from valve 35 and communicating
therethrough with conduit 35*. The flow of gas
to the jet 37 is controlled by means of the re-
motely operated solenoid valve 35. An air inlet
- 89 is placed in pipe line 38 on the outlet side
of valve 35 to furnish air to provide a combustible
mixture at the main jet 37, which in this in-
stance is ignited by a constantly burning pilot
40 which is connected to gas supply conduit 352
in some manner such as by'a T fitting 42 and
pipe line 43. The main gas jet 37 is directed
toward and in close proximity to the fire pot 8
so that the flame from the jet or burner 37 is
directed through an aperture 44 in the wall of
fire pot 8 for direct impingement of the flame
against the fuel. .

The operation of the apparatus above described
is as follows: Assuming that combustion of the
fuel in fuel pot 8 is in an extinguishing condition
that is the flame in the pot 8 is either extin-
guished or so low that upon operation of stoker
motor 12, the fan {9 and the feed device ‘10, i,
the heating device would fail to supply hesat as
desired, then there will be, or will have been, a
decrease in temperature of the heating appa-
ratus and the air or gases issuing to and through
the flue 4. At a predetermined low temperature
in the apparatus, say 125° F., the means 30 will
have operated to close contacts 3i, 32. When
said fuel is of sufficient quantity to maintain the
hopper bin switch 20 in closed Dbosition, the
motor {2, fan 19 and feeding means 10, §1 will
operate under control of the temperature sensi-
tive means 30 which has closed the circuit at the
predetermined temperature, furnishing fuel and
air to the fire pot 8. 'The means 30 will also
energize the solenoid valve 35, causing the sole-
noid valve to open and the gas to flow through
main gas jet 37. Air for the flame from main
jet 37T is furnished by air intake 39. This gas
mixture at jet 37 is ignited by means of pilot 40
and the flame is directed through aperture 44
into the fuel contained in fire pot 8 until the
fuel in pot 8 is ignited. After the flame from
main burner 37 has ignited the sblid fuel in fire
pot 8 and heat issues from the solid fuel, the
temperature of fire pot 8, combustion chamber 2,
casing wall I# flue 4 and the gases fed thereto
are raised; the temperature sensitive element 30
operates to deenergize and shut the solenoid
valve 85, thereby extinguishing the flame from
main gas burner 37 and also shutting down the
stoker motor 12, fan 19 and feed device 8, 1.
However, if the room thermostat 21 is calling
for heat, the opening of circuit at switch means
30 will not stop the stoker mechanism compris-
ing motor 12, fan 19 and feed device 10, {1 which
will continue in operation until the thermostat
21 is satisfied. If the room thermostat 21 is satis-
fled and not calling for the operation of the heat-
Ing unit, i. e., bimetal strip 22 not in electrical
contact with contact 23, the fire in the stoker unit
will remain in readiness until such time as the
operation of the furnace to supply heat to the
room or space containing thermostat 21, is de-
sired. ‘The hopper bin switch 20 acts as a safety
means to prevent operation of the burner 37 in
‘the event the bin 8 is below the switch closing
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level. It will be apparent from the foregoing
description of operation that with such a device
as my invention it is never necessary to light
or relight the fire by the usual laborious process
at any time. ]

In Fig. 2 I have a somewhat different arrange-
ment of my invention. ‘The main burner or Jet
31, controlled by solenoid valve 35, overhangs the
pot 8 and is directed downward to discharge the
flame against or slightly beneath the top surface
of the green fuel bed. The burner 31 is pro-
vided with a pilot gas jet 45 which is fed from
conduit 38 and has a plurality of adjacent ports
so that the pilot flame will run along the burner
45 to the jet 31. The jet 45 is ignited by means
of an electrical igniter 46, such as a resistance
element. The secondary coil {8 of transformer
16 is connected directly to a stack temperature
responsive, high temperature cut-out safety
switch, generally designated at 41, and shown
diagrammatically as comprising a contact arm
member 49 and a fixed contact member 50. The
arm member 49 is connected to the secondary (8
by a lead wire 51, and the contact member 50 is
connected by a lead wire 52 to the bimetal blade
22 of the room thermostat 2. In this form the
fuel pot 8 has a temperature sensitive element 53
sensitive to the temperature of the pot 8 and .
mounted thereon, and diagrammatically shown
as a movable contact arm 54 and a fixed contact
member 55. A lead wire 56 connects the arm 54
to the lead wire 52, and a lead wire 57 connects
the contact member 55 to solenoid 35, a lead wire
58 connecting solenoid 35 to the coil 49 of a relay
60. The other side of the relay coil 59 is con-
nected by a lead wire §1 to a lead wire 62 con-
necting room thermostat contact 23 with motor
starting relay 15. A lead wire 63 connects the
motor starting relay 15 to the hopper switch 28
and a lead wire 64 connects the other side of the
switch 20 to the secondary coil 18 of the trans-
former 16 completing the circuit. The electrical
energy for the electrical igniter 46 is supplied by
the lead wires 65, 68 and controlled through the
magnetic relay 60 by an arm 67 and a contact
member 68 in the wire 66. The supply of elec-
trical energy for the lead wires 65, 86 may be
common to the motor 12 and transformer 1§, as
shown from the line supply wires 13, 14. .

In Fig. 3 the parts are in a still different ar-
rangement. The main burner or jet 37 is carried
by a gas mixture supply tube 37* which extends
through the bottom wall of and is positioned
within the fire pot 8 so as to direct the flame up-
ward against the coal to ignite the green fuel
supplied through the feed tube t{ by means of
the worm 0. The jet 37 is ignited by the elec-
tric spark plug 71 which in this instance is car-
ried by the tube 31* and is within a screen or
foraminate cap member 12 which overlies the jet
31 and is secured on the tube 37*. The electrical
energy is supplied to the plug 71 by means of
high tension lead wires 89, 18 from the secondary
of an ignitiog type transformer 73 which is fed

- from a suitable source of supply by lead wires 14,

15. The plug 71 and lead wire 89 are grounded
to the tube 37*, The transformer energy supply
is controlled by means of the relay contact §8 and
armature blade §1. The blade 87 is operated by
the magnetic relay coil 59 controlled by the tem-
perature sensitive element 53 and hopper switch
28 as in Fig. 2. .

What I claim and desire to secyre by Letters
Patent of the United States is: .

1. An apparatus of the character described,
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comprising a heat transfer apparatus including
means - for generating heat, sald generating
means including a fuel receiver for holding the
burning fuel, means for controlling said generat-
-ing means to regulate the heat generated, means
responsive to & temperature of said apparatus
and which temperature is created by sald gen-
erdting means, fuel igniting means, means to

render effective said igniting means, sald respon- -

sfve means being operatively connected to and
for initiating the operation of said fuel igniting
fneans upon a reduction in temperature thereof
‘%ndicative of an extinguishing condition of the
‘fuel and independently of said controlling means,
and means to supply fuel during the operation
of said igniting means.

9. An apparatus of the character described,
‘comprising & heat transfer apparatusrhaving a
generating means including a fuel pot for burn-
ing fuel, means for controlling sald generating
means to regulate the heat generated, means to
feed solid fuel to said pot, means responsive to
a temperature of said apparatus and which tem-
perature is created by said generating means,
means for
means to render effective said igniting means,
said responsive means being operatively con-
" nected to and for initiating the operation of
said fuel igniting means upon a reduction in
temperature thereof indicative of an extinguish-
ing condition of the fuel and independently of
sald controlling means, and means to supply fuel
during the operation of said fgniting means.

3. An apparatus of the character described,
comprising a heat transfer apparatus including
means for generating heat by combustion, de-
crease of said generating means indicative of
an extinguishing fire in said generating means
independently of sald controlling means, and
means for supplying fuel fo -said generating
means during operation of said igniting means.

4. An apparatus of the character described,
comprising a heat transfer apparatus including
& fuel pot, means to feed solid fuel to said pot,
means normally controlling sald feeding means,
means responsive to temperature of sald fuel
pot, means for igniting fuel supplied to said pot,
and means to render effective said igniting means,
said responsive means being operatively connect-
ed to said last-named means to initiate opera-
tion of said igniting means and said fuel feeding
means upon decreasing temperature change in-
dicative of an extinguishing fire and operable in-
dependently of said normally controlling means.

5. An apparatus of the character described,
comprising a heat transfer apparatus having an
exhaust stack and including a fuel pot, means
to feed solid fuel to said pot, means normally
controlling said feeding means, means respon-
sive to temperature of gases passing through
sald exhaust stack, means for igniting fuel sup-
plied to said pot, and means to render effective
said igniting means, said responsive means being
operatively connected to said last-named means
to initiate operation
said fuel feeding means upon decreasing tem-
perature of the gases in said stack indicative of
an extinguishing fire in said pot and independ-
ently of said normally controlling means.

6. An apparatus of the character described,
comprising a heat transfer apparatus including
a combustion chamber and & fuel pot, means to
feed solid fuel to said pot, means normally con-

. trolling sald feeding means, means operative in
accordance

igniting fuel supplied to said pot,

of said igniting means and’
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combustion chamber, means for igniting fuel
supplied to said pot, and means to render effec-
tive said igniting means, said operative means
being operatively connected to sald last-named
means to initiate operation of said igniting
means and said fuel feeding means upon de-
creasing temperature change indicative of an ex-
tinguishing fire in said pot independently of said
normally controlling means. :

7. An apparatus of the character described,
comprising a heat transfer apparatus including
a fuel pot, means to feed solid fuel to said pot,
means normally controlling said feeding means,
means operative in accordance with the temper-
ature of fuel inside said fuel pot, means for ig-
niting fuel in said pot, and means to render ef-
fective said igniting means, said operative means
being operatively connected to said last-named
means to initiate operation of sald igniting means
and sald fuel feeding means upon decreasing
temperature change indicative of an extinguish-
ing fire in sald pot independently of said normal-
1y controlling means. - . )

8. A heating apparatus comprising a casing
including a combustion chamber having an out~
let passageway for combustion gases, & fire-pot
positioned within said casing adjacent the lower
end portion of sald chamber, & gas burner posi-
tioned adjacent said fire-pot and operable to
direct a gas flame thereinto, an electrically con-

" trolled valve operable to control the gas supply

to said burner, a temperature sensitive means
responsive to the temperature of sald fire-pot
and operatively connected to said valve and act-
ing to open said valve upon a predetermined de-
crease In temperature of said fire-pot indicative
of an fire thereby to maintaln &
continual fire in said fire-pot, and mesans for
supplying fuel to said fire-pot during the time
said valve is open and supplylng gas to sald
main burner. . :

9. A heating apparatus comprising a casing
including a combustion chamber having an out-
let passageway for combustion gases, a fire-pot
positioned within said casing adjacent the lower
end portion of said chamber, & container for solid
fuel, means for supplying fuel from sald con-
tainer to sald fire-pot, & gas burner positioned
adjacent to and in such a manner as to direct
a flame into said fire-pot to ignite solid fuel
therein, a valve means controlling said gas bur-
ner, a temperature gensitive means responsive
to the temperature of the fuel In said fire-pot
and operable upon a predetermined low tem-
perature to open said valve for flow of gas to
sald burner, and fuel operated means actuated
upon predetermined reduction in the quantity
of fuel in said container, said fuel operated means
acting to render said temperature sensitive
imeans ineffective to open said valve means.

10. A heating apparatus, including & casing
having inlet and outlet means, a container for
solid fuel adjacent said casing, a fuel burner po-
sitioned withip said casing, means for transfer-
ring solid fuel from said fuel container to said
fuel burner to bé burned therein, fuel igniting
means adjacent said burner and operable to ig-
nite fuel transferred to said burner, and means
operable automatically at 4 predetermined low
temperature of the fuel in said burner indicative
of an extinguishing fire to actuate said igniting
means and said fuel transferring means thereby
to maintain continually & fire in said burner. -

11. A heating apparatus, including & casing
having inlet and outlet means, a container for
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solid fuel adjacent said casing, a fuel burner po-
sitioned within said casing, means for transfer-
ring solid fuel from said fuel container to said
fuel burner to be burned therein, fuel igniting
means adjacent said burner and operable to ig-
nite fuel transferred to said burner, means op-
erable automatically at a predetermined low
temperature of the fuel in sald burner to actu-
ate said igniting means, and means operable by
welght of fuel in said container for controlling
said automatic means.

12. An apparatus for heating an enclosed space
comprising a heating means, means to feed fuel
to said heating means, means responsive to tem-
perature in said space to control the operation
of said fuel feeding means, an ignition means
for igniting the fuel in said heating means, and
means responsive to a heating means tempera-
ture indicative of an extinguished or extinguish-
ing fire for initiating the operation of said fuel
feeding means and said ignition means inde-
pendently of said space temperature responsive
means. :

13. In a heating system, the combination of
a combustion chamber, g fire pot for sald cham-
ber, a stoker for automatically supplying solid
fuel to said pot, room temperature controlling

2,242,580

means oontfolling the operation of said stoker,
means for projecting a flame against the fuel
in said pot in the event of the extinguishing of

_-the fire, and means responsive to the tempera-
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ture of combustion gases and operable independ-
ently of said room controlling means to main-
tain said projecting means ineffective during ex-
istence of a self-maintaining fire in said pot and
to start sald stoker during periods of an extin-
guishing fire in sald pot. :

. 14. In a heating system, the combination of
a combustion chamber having an outlet flue, a
fire pot for said chamber, an underfeed stoker
for supplying solid fuel to said pot, said pot hav-
ing an opening through which fuel in said pot
can be ignited, means to project an igniting
flame through said opening and against the fuel,
a thermostatic switch responsive to gas tempera-
ture in sald flue, and an electrically operated
valve having its circuit controlled by said switch
and controlling the projection of flame against
the fuel, said switch acting in response to tem-
perature decrease indicative of an extinguishing
fire to actuate said valve and to start sald stoker
thereby to maintain a low fire in said pot.

ANDREW K. FOULDS.



CERTIFICATE OF CORRECTION.
Patent No. 2,242,580 , May 20, 1943
ANDREW K. FOULDS:

It 1s hereby certified that error appears in the printed specification
of the sbove numbered patent requiring correctlonas follows: Page 3, first

column, line %6, claim 3, after the word and comma "ocombustion," insert
--means for controlling said generating means to regulate the heat gener-

ated, means responsive to a temperature of sald apparatus snd which tem-
- perature 1s created by sald generating means, fuel igniting means, a gas,
pilot burner for igniting sald ingl ting means, electrically operated means
for igniting said gas pllot burner, said responsive means being operatively
connected to said 1gniting mesns to initiate operation of sald igniting -
means upon a temperature--; and that the sald Letters Patent sholld be read
with this correctlon therein that the same may conform to the record of .
the case in the Patent office.

Signed and sealed this 23rd day of September, A. D. 19)41.

) Henry Van Arsdsale,
{seal) Acting Commissioner of Patents.



