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381,335.

ber 24, 1943, Serial No.

Divided and this application Septem-
503,725

. 2 Claims. - (Cl. 158—115)

- The present invention relates ‘to gas burner
heating systems and apparatus therefor, and
more particularly relates to protective apparatus

for that type of said systems wherein both the.
located in -a combustion’

burners thereof are
chamber which is maintained under sub-atmos-
pheric pressure. C o

Such & system and . the apparatus thereof is
described in my co-pending application Serial
No. 381,335, filed March 1,
_ Patent No. 2,369,746, dated February 20, 1945, of
which the present case is divisional. .

An object of the present invention is to pro-
vide improved protective ‘gpparatus -for a gas
purner heating system of the general class set
forth in my said co-pending application.

Another object of my inyention is to provide ‘

improved means operative to maintain the con-
stant or pilot burner of such a system operative,
under conditions wherein & vacuum pump for

1941, now matured into’

[}

into a discharge conduit. An air-gas fuel mix-

_ture is induced to flow into the combustion cham-

per through an automati¢ valve mixing device
which delivers the fuel to a burner head 85 lo-
cated in the lower portion of the combustion’
chamber by the action of the suction fan; the -
air for the mixture being taken either from the
atmosphere in the neighborhood of the heating

- unit or from some remote point through & suit- -
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maintaining a flow of air to said constant burner .

fails so to do. . .
The foregoing and other objects of the inven-

" tion will be better understood by reference to the

following drawings and specifications, generally
‘. jllustrating and explaining the system and ap-
paratus, and a preferred embodiment of
vention, operating therein. )
In the drawings: - )
Fig. 1 is a diagrammatic view of the heating
_ system, and
vention, shown as incorporated ‘therein;

my in-

Fig. 2 is an elevational view of the gas burning v

heater apparatus of Fig. 1 and shows an auto-
matic combustion products escape valve of said
embodiment; '

Fig. 3 is a fragmentary sectional view of the".

tuel supply tube for the main and constant burn-

_ ‘ ers, and showing an automatic air supply valve
~ for sald embodiment.

- The disgrammatic Fig. 1, and the other figures,
‘together afford a proper disclosure of the system
and apparatus of my said co-pending applica-
tion, for a proper understanding of the gpparatus
of the invention
reference. is to be
. patent issuing therefrom, for & more specific dis-
closure of said apparatus, and system. :
- As shown in' the drawings, the invention is
" applicable to a gas burning device comprising

generally, in combination, & ‘heat transfer ra--
20: a combustion cham-. .
mixing device 40; and a fuel

diator §0: a suction fan
ber 30; an air-gas
flow control system
tail hereinafter.

a3 will be described in de-
The combustion chamb.er' and the radiator an

8 preferred embodiment of my in--

sought to be covered herein, but °
had to the said application or’

25

able inlet conduit 41. The partial vacuum cre-

" ated within the combustion chamber by the ac- .

tion of the fan 20 also operates to induce flow of
an appropriate proportion of gas into the burner
head to be mixed with the air therein; and the
gaseous products of the combustion process then
flow through the radiator 10 and the conduit 18
and thence through the fan 20 to be discharged

"thereby through a suitable discharge conduit -

(not shown). : _ .
In Fig. 1 the radiator {0 is shown as being of
the well known sectional type; but it will be un-
derstood that the invention is adapted to use in
connection with any other suitable form of hot -
gas conveying heat exchange device. Ports i .
in lower wall portions of the radiator sections

. Jead into the ¢onduit {5 which leads into the in--

30

fake opening of the fan 20. The combustion
chamber 30 comprises essentially a box-like cas-
ing 31 located centrally of and in the upper por- )
tion of the radiator unit; and intercommunicat-
ing conduits are provided between the interiors
of the -radiator sections and the combustion
chamber. A door 33 is hingedly mounted upon a

" side wall portion of the combustion chamber cas- -

35,

40,

ing to provide access into the interior thereof
whenever necessary. .
. The burner head 35 may be of any suitable type

.and is, illustrated as comprising a flaring tube .

36 with an end closure plate 37 in which'are pro-
vided a plurality of jet openings 38 to provide' .

. -evenly distributed flow of fuel over the area of

45

50

the suction fan elements are mterconnected’ to .

provide for movement of the gaseous products .-
of combustion ‘from the combustion -chamber-
thence through the fan -

 through the radiucor and

60

the burner head. The lower end of the burner -
head is connected in open communication with

_the upper end of a fuel tube 39 which extends

through the lower wall portion of the combustion

chamber casing 31 and into communication with

the interior of the air-gas mixing device casing
44 by means of an elbow 45, for transmission of
fuel ‘therefrom to the burner head.

The air inlet control device of the mVehtion

_includes a valve 50 disposed within the casing 44

and adapted to seat upon a partial partition wall

- portion 54 of the valve casing 44 to regulate flow

of air through the casing from an air inlet con-

“duit 41 to the fuel tube 39.  The .valve .50 is

‘mounted upon a valve stem 52 which is slidably
mounted upon the casing 44 by means of suit<

able slide bearings §7 and §8 (Fig. 1). A fluid
. pressure responsive diaphragm 62 is mounted-
) within a casing ¢4 Which also encompasses the
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lower end of the valve stem §2. The casing 64 is
restrictedly open to the atmosphere underneath
the diaphragm 62, as through the small port
opening 66, and above the diaphragm is arranged
in open communication with a vacuum conduit

68 (Fig. 1) which leads from a vacuum valve -

chamber 69 which in turn is in open communi-

cation with a conduit 70 leading into the interior:

of the combustion chamber 30, and preferably.
terminating within the flaring tube 36. o

The casing 64 above the diaphragm is other- -
wise closed by the cup shaped sealing element

200 surrounding the valve stem 22 whereby no
effective communication of air, from the space
261 of the casing 44 with the space disposed above

the diaphragm §2 and in the casing 64, is had,

Therefore, the fluid pressure exerted upon the
upper side of the diaphragm 62 is always sub-
stantially that determined by the fluid pressure
communicated thereto through said conduit 78.

A vacuum control valve 12 is disposed within
the vacuum chamber 68 and is adapted to seat
upon & partial intermediate partition wall 14
thereof. The valve 72 is mounted upon a valve
stem 76 which extends into the interior of a
solenoid winding 718 and is adapted to function
as the armature thereof. The solenoid 78 is so

arranged as. to be adapted to draw the armature-

stem 16 upwardly under closed circuit conditions
50 as to unseat the valve 72, thus permitting flow
of air through the conduit tube 79 into the com-
bustion chamber under the suction of the fam,
and a partial vacuum condition will then be ob-
tained within the portion of the casing 64 that is
above the diaphragm 62. Consequently, the air
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when the valves 82 and 59 are seated there is &
substantial gap as at 88 between the two valve

stem members. Thus, when the valve stem 5215 - -

first raised by the diaphragm 62 to lift the valve
50 from its seat the valve 82 remains in gas seal-
ing relation'upon its seat.” However, as the stem
52 is lifted further, pressure closes the gap be-

- tween the two valve stem members and the stem

10

15

80 subsequently raises to open the valve 82 where-

‘upon. gas from the conduit 42 flows into the valve

casing 44 and thence into the fuel tube 39, mix-
ing with the air being admitted thereinto as here-
inabove explained, . .

The operation of the device is automatically

controlied by means of a thermostat device 108

‘which may be of any suitable room temperature

. control type eléctrically connected into the eircuit

25

30

35

under atmospheric pressure admitted through the )

aperture 66 of the diaphragm casing will exer:
pressure against the bottom surface of the dia-
phragm 2 that will overcome the pressure
against the top side thereof with the result that
the diaphragm will move upwardly and the piate
60 will press against the valve stem 52 to raise
the latter vertically so that the valve 58 will be

unseated and air will be admitted from the con- .

duit 41 through the valve casing and into the
fuel tube 39. Whenever the solenoid 18 is de-
energized, however, the force of gravity operates
to cause the valve 72 to lower upon its seat thus
cutting off the vacuum above the diaphragm §2.

A small aperture 7i is formed through s wall

portion of the casing of the chamber 68 so as to
permit a slight bleeding of air at-this time into
the vacuum chamber and above the diaphragm
62 so that the atmospheric pressiires at opposite
sides thereof become equalized upon closing of
valve 12. Consequently, the diaphragm plate 6¢
lowers under the force of gravity to permit the
valve stem 52 to return to valve closing position.
In this respect, particular attention is calied to
the fact that because of the valve stem arrange-
ment of the invention the gas control valve 82
will close prior to the closing of the air control
-valve 80, and that this mode of operation pro-
vides advantages as will be explained in detail
hereinafter. '

A second -alve stem 80 mounting a gas inlet
control valve 82 is disposed in vertical align-

ment with and above the valve stem 52. The

valve 82 is disposed within a gas inlet chamber
49 which is in open communication with the gas
inlet conduit 42 and mounted upon the valve cas-
ing 44 in open communication with the interior
thereof. A transverse annular partial wall 88 is
arranged to provide a seat for the valve 82, and

the parts are so proportioned and arranged that 78 in the line

controlling the solenoid ¥8. Thus, as long as
the temperature of the atmosphere adjacent the
thermostat {00 is lower than that called for by
the adjustment of the thermostat under any given
condition, the operating elements of the ther-
mostat will remain in circuit-closed condition and
the solenoid 78 will maintain the valve 12 above
its seat, thus allowing the diaphragm §2 to main-
tain the valves 56 and 82 in open position for fuel -
dellvery purposes. Upon attainment of the de-
sired temperature of the atmosphere surrounding
the thermostat 108 the actuating elements there-
of will move into circuit opening position and
the solenoid 78 will be de-energized thus allow-
ing the valve 72 to move downwardly to closed
position, whereupon the diaphragm 62 will with-
draw from contact with the valve stem 52 and
allow the valves 82 and 58 to assume closed posi-
tions, thus cutting off the supply of fuel and sir
to the burner head. As explained hereinabove,
during the movements of the valve members §2
and 89 toward closed positions the valve 82 will

4p reach lis seat some time prior to the closing of

48
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the valve 8. Thus, upon termination of the fiow
of gas into the fuel tube 39 there will be g further
flow of air thereinto to scavange the burner head’
of any unburnt gas that might otherwise remsin
therein. By reason of this feature of the inven-
tion it will be understood that the danger of ,
accumulation of unbirnt gas in the working parts
will be eliminated. o o

Upon movement of the actuating elements of
the thermostat {08 to circuit closing position the
solenoid 78 will be energized and the valves 50
and 82 will be caused to open in the order named,
as explained hereinabove. Thus, & supply of air
will first be introduced into the burner head and
combustion chamber, and then a flow of gas will
be added thereto. As a result of this mode of
gas introduction the danger of gas explosions dur-
ing the ignition period is avoided. = .

A constant burner tube 110 is provided in con-
Junction with the apparatus and so arranged as
to have-iis outlet end adjacent the burner head
37 and its intake end in open communication with
a gas inlet tube 112, and with an air inlet tube.
{18 (Fig. 1). The air inlet tube 114 is in com-
munication at its other end with the interior of
the air conduit 41, and the gas inlet tube {{2 is
in open communication with a main gas supply
conduit 116 (Fig. 1). As shown in Fig, 2, the
pressure in the gas supply conduit {16 is auto- -
matically regulated by means of a suitable pres- '
sure regulator {18 so that the gas delivered there-
from into the primary gas conduit 42 and into the

. constant burner conduit 112 is of constant pres-

sure. An adjustable needle valve 128 is provided
of the conduit 112, and a similar vaive
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{22 is provided in the line of the conduit 42, for ~ valves 50 and 82, whereupon flow of fuel through
independent adjustment of the flow of gas there-. the main burner tube will commence. As it
through. Thus, it will be understood that the - emerges from the burner it ignites from the flame
_constant burner -tube 410 is normally -provided of the constant.burner tube. ' '
witha constant supply of mixed air and gas, and 5 When the atmosphere adjacent the thermostat
therefore a pilot light will remain burning at the device 100 reaches the desired temperature the
purner head 35 to provide ignition of the main éircuit to the sotenoid 18 is opened, thus allowing
fuel supply passing therethrough upon re-starting . the valve stem 16 to move downwardly to seat
operations of the thermostat control device. - the valve 72. Consequently, the pressures at op-
As illustrated in Fig. 1, the outlet end of the 10 posite sides of the dlaphragm 62 become equalized
constant burner tube 110 ig disposed within the . . and the plate 60 withdraws from the valve stem
burner head 35 and centrally thereof. In trans-' 52 allowing first the gas valve 82 to close and sub-
verse section the constant burner discharge énd  sequently the air valve 50 to close, whereupon
is provided with & laterally directed extension {11 - . only the constant burner remains in operation for
(Fig. 1) so as to discharge the constant burner 15 repetition of the process as may be required by
‘fuel against a substantially centrally located por- the thermostat device. . B oo :
tion of the burner head ‘plate.31. Thus, upon - As g further safety feature of the invention, &
starting of the main fuel burning operation the . thermostat device 140 is'mounted upon the fuel
fuel stream rising. through the fuel tube 39 will tube 39. The thermostat 140 comprises essen-
substantially envelop the flame of the constant 20 tially & bent bi-metallic element 142 (Fig. 1) ex-
purner, and thus an improved form of fuel igni- - tending into the interior of the fuel tube 39. The
tion will be obtained. ’ . ) ’ end portions of the element’ 142 normally con-

. A safety control valve (30 is connected in the -~ tact electrical connection devices 144 to close the
line of the main gas supply conduit. 116 and is ar- circuit to the solenoid operated valve T2.° Upon -
ranged to be actuated in response to operation of 25 flashback of flame . into the interior of the fuel
a thermocouple 132 (Fig. 2). disposed within the . tube 39 the bi-metallic element is heated and de- )
combustion chamber 30 and adjacent the con- . flects to break the eireuit to the solenoid result-
stant burner flame. .‘The ther ocouple device is ing in the closing of the main air-gas valves ter-
operatively associated: with the moving parts of minating the flow of. fuel through the tube 39..

" the valve 130 by means of interconnécting wiring 30 .Subsequently, the bi-metallic element slowly cools

134 and is so arranged that as long as the con- . and returns to normal condition Wherein the con-
stant burner-is in operation the thermocouple tact is engaged and normal operation resumed. .
device maintains the safety valve 180 in open con- - As illustrated in Fig. 3 the discharge end of the

dition, However, upon cessation of the constant =~ 8as inlet tube 112 is mounted within the lower end’

burner operation, as upon failure of the gas sup- 35 0f the constant burner tube 110 in the form of a

ply, the thermocouple operates to actuate the - jet. tube 162 extending a substantial distance in-

- safety valve to closed condition, thus eliminating - to the interior- of the tube (10 and having a re- -
the danger of having the combustion chamber  duced orifice 160 in the end thereof. The airin-
subsequently filled with unburnt gas upon re- let tube 114 is tapped into the constant burner
sumption of the gas supply and in the absence of 40 tube 110 at a position adjacent the tube 162,
igniting means. A manually operable :valve Thus, under normal operating: conditions, the.
opening button 136 is provided in-conjunction partial vacuum in the burner tube 110 draws air

with the valve (30 to permit manual re-opening through tube |14 to be mixed with the gas issuing
of -the gas supply circuit preparatory to re-start-’ through the orifice 160 for pilot burner operation.

ing the device subsequent to complete interruption 45 The rate of air flow through the tube {14 is ar- .
of the service. _ * ranged to be adjusted by means of a set screw 164

To operate the appafatus of the invention, it  (Fig. 1), the inner end of which is adapted, to be
will first be started by closing the power switch- moved into and out of engagement with the inlet.

120 to the fan 20, thus creating a partial vacuum  end of the tube 114 to control the flow of air
throughout the combustion chamber-radiator so thereinto. However, under interrupted electric -
system. The thermostat 100 is then set to the power conditions the partial vacuum in the tube

desired temperature, and the main supply gas . {10 is no longer available for drawing the re-

- valve (17 is opened. - The combustion chamber quired amount of air through the tube 114 to pro-

door 33 is then opened, and this destroys the par- _vide a blue flame at the constant burner head, and
tial ,vacuum in the combustion chamber where- g5 £O meet this condition I provide an auxiliary air
upon the main gas and air inlet control valves'82  inlet port 170 adjacent the jet 160. Theauxiliary,
and 50 assume closed positions. The button 136.  air port 110 is normally closed by means of a
of the safety control valve 130 is then ‘manipu- - cover disc 112 adapted to function.in the manner .
lated to permit a slight flow of ‘gas therethrough of & check valve under ‘the action of suction with-
into the constant burner tube 110 where it mixes go in the tube 110, but under fan-off conditions when .
with a flow of air entering from the air inlet con- suction in the burner head is absent the disc 172
duit 41, A burning taper is then applied to the - is adapted to fall away from the port 170 under
purner head to ignite the fuel stream, and the the force of gravity. R ; g
button 136 is manually maintained in valve open- Consequently, - the flow" of gas. through the

_ ing position until such time as the heat of the fuel g5 orifice 160 of the jet 162 will now operate in the .
burning operation causes . the elements of the = manner of an inspirator to induce a flow of air
thermocouple 132 to maintain the valve 130 in through the inlet port 110 so that a proper mix-

‘open position without assistance. N * tyre of gas and air will be obtained whereby a
The combustion chamber door is then closed, . blue flame purning operation is obtained under
and if the adjustment to the thermostat 100 calls 7o all conditions of pilot burner operation. . P
for an increase in the bempqratiue of the atmos- .- The pressure regulator device having the cas-

~phere thereabout the circul controlling the sole-  ing 180 is of special form as illustrated in Fig. 1
noid 18 is closed and the valve 12 will be lifted and is shown therein as comprising generally a
“from its seat and thus in turn cause the dia- - hollow casing 180 enclosing a flexible diaphragm
phragm 62 to open successively the air and gas 75 (82. The gas conduit 116 opens into the casing
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vented as at 184 so as to permit gradual bleeding
of air from the outside atmosphere into and out
of the casing above the diaphragm 82. The
diaphragm 182 carries a center plate 186 upon
which is mounted a. valve stem (88 which in
turn carries at its lower end g gas flow control
valve 180 adapted to conct with a valve seat in
the casing to control flow of. gas from the main
inlet conduit 131 into the conduit 116. Thus,
the suction created by the fan 20 is transmitted
through the apparatus by means of the conduit
116 into the casing i80 below the diaphragm
and normally pulls the diaphragm downwardly
to maintain the valve 198 in open position. How-
ever, whenever the pressure in the gas conduit

131 raises or lowers from the desired standard

the effect thereof is immediately transmitted
to the diaphragm 182 which accordingly either
raises or lowers to partally close or further open
the valve 190, whereby the rate of fow of gas
into the conduit {16 is kept uniform at all times.

As illustrated in Fig. 1, an automatic vent de-
vice 185 is provided in an upper wall portion of
the casing 31 and is so arranged that the disc
member thereof falls forwardly to vent-open
bosition upon stoppage of the fan 20, as under
power failure - conditions. Consequently, the
products - of combustion from the constant
burner are free to escape through the vent (95
and do not accumulate in the combustion cham-
ber to snuff out the constant burner. Upon cur-
rent resumption the suction of the fan reseats
the vent dise and the products of combustion
are then drawn through the radiator and ex-
pelled as explained hereinabove.

Attention is called to the fact that the gas- -

air inlet arrangement of the invention is of such
form that whenever the thermostat control de-
vice is at “off” position the valves 50 and 82
are both closed. Consequently, although the
suction fan is continuously in operation, -there
will be no flow of cold air through the combus-
tion chamber and radiator ‘unit under burner-
off conditions such as would otherwise cool off
the combustion chamber and radiator between
each burning stage of operation. Consequently
the heat previously stored in the combustion
chamber and radiator structures is not wasted
as would otherwise be the case by absorption
-thereof into the cold air stream passing through
the combustion chamber and radiator structures
and being discharged by the suetion. Attention
is also called to the fact that under burner “off”
conditions the operation of the constant burner
device is carried on under ideal conditions and
without introduction of excessive amounts of air
into the system. Consequently, the velocity of
movement of air-gas mixtures through the Sys-
tem under such conditions is relatively slow,
and the heat generated by the constant burner
operation is fully utilized and transferred to the
radiator heat exchange portions and thus use-
fully employed. .

_ Although only one form of the invention has
been shown and described in detail, it wil] be ap-
parent to those skilled in the art that the in-
vention is mot so limited but that various
changes may be made therein without depart-
ing from the spirit of the invention or the scope
of the appended claims.

30 2. A gas heating apparatus,

35 tor and chamber,

50 ond section, a

, - 2,878,326
180 below the diaphragm 182, and the casing is

I claim: . )

1. In a gas burning heating device, & combus-
tion chamber, a suction fan operatively asso-
clated with said combustion chamber for with-

8 drawing the products of combustion therefrom,

& constant burner .device disposed within said
combustion chamber, a gaseous fue] inlet tube
operatively associated with said burner device,
a gas jet projecting into the interior of said tube

10 for introducing a regulated flow of gas there-

into, an air inlet conduit leading into said tube
at a position adjacent said gas jet and adapted
to normally provide g supply of air sufficient for
complete combustion of the gas from the jet in

15 response to the sction of said suction fan, a

second air inlet conduit disposed adjacent said
gas jet, a check valve device controlling the in-
troduction of air into saiq second conduit under
suction fan “off” conditions, said check valve

20 device being normally maintained in closed posi-

tion -in response to the action of suction there-
on but adapted to automatically open in response
to force of gravity under suction fan “off” con-
ditions to allow ingress of air into said'conduit
5 under the inspirating action of said gas jet,
whereby an adequate supply of air for complete
combustion of gas issuing from said Jet is at all
times assured, and the flame of the constant
burner is continuously maintained. -
comprising a
radiator, a combustion chamber therefor, a
main and a constant pilot burner for said cham-
ber, a suction device operable to withdraw the
gaseous products of combustion from said radia-
an air and gas mixing fuel
supply device for said main burner, said device
comprising means responsive to a predetermined
degree of lowered fluid pressure in said cham-
ber, to control the flow of gaseous fuel from said

40 device to said main burner, a pressure. regulator

in the gas supply line leading to said device, a
means for supplying regulated gas from the
discharge side of said regulator to said constant
burner, said means comprising a first conduit

45 section, s mixing compartment, and a second

conduit section, all of which gre serially related,
5aid first section leading from said regulator
terminating in said compartment in g jet nozzle
directed towards the fuel inlet end of said sec-
pair of air-supply ports heing
provided in the wall of said compartment in
the region of said jet, a check valve device at
one of said ports bissed towards port-opening
position being maintained in port-closing posi-

65 tion during effective operation of said suction

device and responsive to the resultant sub-at-
mospheric pressure then brevailing in said com-
bustion chamber and communicated to said com-
partment through said second conduit - section,

60 said other port adapted to constantly communi.-’

" cate a relatively more restricteq sSupply of air
to the interior of said compartment than sup-
plied by said valved port during such conditions,
whereby upon cessation of such sub~atmospheric

656 pressure the valved port will be opened for the

admission of atmospheric air which will be
drawn to said pilot burner through said second
conduit section under the inspirating effect of the

70 stream of gas passing from said jet.

ERWIN C. MILLER, |



