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UNITED STATES PATENT office 
2,076,155 

GAS BURNING UNIT 

William E. MacKenzie, Oakland, Calif. 
Application June 13, 1932, Serial No. 616,939 

2 Claims. (C. 158-99) 
The invention relates to a gas burning unit for 

furnaces and particularly adapted in its present 
form for use in coal-fred furnacesso as to con 
vert the latter into automatic gas-fired heating 
plants. It will be understood, however, that the 
unit in whole or in part may be used effectively in 
other types of heating plants or installations. 
Certain features of the present disclosure not in 
cluded in the appended claims are being more 

10 specifically claimed in my copending application 
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Serial No. 753,888, filed November 20, 1934. 
In the type of gas heating plants above de 

Scribed, it has been found advantageous in the 
operation thereof to allow the uninterrupted pas 
Sage through the furnace of a current of air for 
insuring combustion during the burning of the 
gas. On the other hand, such passage of air 
through the furnace is not desired Wien the gas 
is turned off, particularly while.the furnace is 
hot, since the draft of cool air chills the furnace 
and boiler walls and thus appreciably shortens 
the length of time during which heat is effectively 
given off by the plant after the gas is closed. 
Heretofore the opening of the air valve has been 
arranged to take place simultaneously with the 
opening of the gas valve, and likewise the clos 
ing of the air valve has been arranged to be ef 
fected simultaneously with the closing of the 
gas valve. Such a control however has several 
disadvantages, for example, in the starting op 
eration the static condition of the air in the fur 
nace offers such a resistance to the flow of the 
gas that a back-flow of the latter through the gas 
conduit frequently results, and Conversely on the 
simultaneous shutting off of the gas and air the 
consumption of the air by the remaining gas in 
the burner causes a reduction of pressure in the 
furnace and the Consequent difficulty in main 
taining the pilot light lit. 

In view of the foregoing, it is án object of my 
invention to provide in a gas burning unit of the 
characte described, means which will auto 
matically cause a draft of air to be set up through 
the furnace in advance of and as a prerequisite 
to the opening of the gas burner valve, and fur 
thermore the discontinuance of the air draft will 
be effected only after the gas valve has been fully 
closed and combustion entirely completed. 
Another object of the invention is to provide 

for the automatic Operation of the gas valve a 
thermostatic element including an actuating 
means arranged entirely within the gas chamber 
of the valve and deriving its heat source inde 
pendently of the temperature of the furnace as 
sociated with the valve. 

Another object of the invention is to provide 
a thermostatic element for causing operation of 
a member of the unit, which is so arranged that 
the actuating force thereof will be applied, not 
when the element is heated to the relatively high 
temperatures, but when cooled and returned to 
its normal state, whereby straining of the ele 
ment and the consequent weakening of the struc 
ture and distortion of operation will be eliminated. 
A further object of the invention is to provide 

in the unit a gas pilot light having a thermostatic 
switch for controlling operation of the gas valve, 
which will be actuated by the heat of pilot flame 
and at the same time will be prevented from over 
expansion by the cooling effect of the gas Supr 
ply to the pilot. 
An additional object of the invention is to 

provide a gas burner arranged to be inserted 
within a furnace and so designed that the flame 
will be caused to spread and be directed radially 
outward therefrom against the inner side walls 
of the furnace completely around the same. 
A still further object of the invention is to 

provide a burner as above set forth which will 
provide for an extremely effective flame spread 
without requiring the use of refractory brick or 
other flame-impervious spreader. 
Yet another object of the invention is to pro 

vide a burner of the character above described 
in which the flame will be caused to be deflected 
angularly from its normal course solely by the 
secondary air supplied thereto and in Such man 
ner that substantially no portion of the flame will 
come in contact with the burner or cooperating 
parts thereof. 
Yet a further object of the invention is to pro 

vide a burner arranged to be set in a furnace as 
aforesaid, in which the entire supply of secondary 
air admitted into the furnace will be caused to 
first pass over the flame of the burner whereby 
contact of cold air With the furnace will be 
avoided. 
The invention possesses other objects and fea 

tures of advantage, some of which, with the fore 
going, will be set forth in the following descrip 
tion of the preferred form of the invention which 
is illustrated in the drawings accompanying and 
forming part of the specification. It is to be 
understood, however, that variations in the show 
ing made by the said drawings and description 
may be adopted within the scope of the invention 
as set forth in the claims. 

Referring to said drawings: 
Figure 1 is a vertical sectional view of the unit 
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2 2,076,155 
of my invention operatively arranged in a 
furnace. 

Figure 2 is an inverted horizontal Sectional 
view of the burner. 

5 Figure 3 is an enlarged view of the air intake 
control as shown in Figure 1. 

Figure 4 is an elevation of the intake control 
taken at right angles to Figure 3 and viewing the 
control from the inside of the unit. 

10 Figure 5 is a longitudinal sectional view of the 
pilot light member. 

Figure 6 is a longitudinal sectional view of the 
gas burner valve and control therefor. 

Figure 7 is a diagrammatic representation of an 
15 electrical circuit used for automatically control 

ling the flow of air and gas for the operation of the unit, 
As illustrated in the drawings the gas heating 

plant of my invention comprises a gas burning 
20 unit 2 operatively inserted in a furnace 3 which 

as here shown is of a type provided with an annu 
lar Water jacket formed by inner and Outer Walls 
4 and 5. The unit 2 in its present form includes 
in general a gas burner provided with a mixing 

25 chamber 8 and Venturi feed pipe 9, a gas control 
valve f2, a shell 3 enclosing the gas mixing 
chamber and control valve and which defines a 
passage for Secondary air for the burner, an inlet 
control valve f4 for the air passage, a safety pilot 

30 light member 6 for the burner having means as 
Sociated therewith for controlling the gas valve, 
and means for automatically governing the rela 
tive opening of the gas and air valves and the 
relative closing of Said valves. 

35 Preferably the entire portion of the gas burn 
ing unit, except the portion containing the gas 
and air inlet, sits within the furnace and with the 
burner extending upwardly and between the walls 
4. An air tight fit is desirably effected in any 

40 Suitable manner between the sides of the unit 
shell and the sides of the opening fl of the fur 
nace so that the air admitted to the furnace will 
be exclusively by way of an intake opening 8 
controlled by the valve 4 aforementioned. 

45 Gas is preferably supplied to the unit through 
a pipe 9 which leads to the valve 2 which in: 
turn controls the gas supply to the mixing cham 
ber 8 of the burner. The valve 2 as here shown 
comprises a body 2 having inlet and outlet open 

50 ings 22 and 23 respectively, the opening 5 being 
engageable for the closing thereof by a valve 
member 24. The latter is arranged, and is of a 
design particularly appropriate for operation by 
a thermostatic element located entirely within the 

55 gas chamber formed by the valve body. The ele 
ment here used is adapted to be heated electri 
cally and comprises a thermostatic strip 26 Sup 
ported at its opposite ends in spaced insulation 
blocks and arranged to maintain the valve 24, 

60 to which it is preferably secured, in closed posi 
tion when the strip is at room or like relatively 
cool temperature. Secured to the strip 26 and 
extending longitudinally therealong is an elec 
tric heating element 27 having its terminal se 

65 cured to binding posts 28 insulated from and ex 
tending through the valve body. When the 
heating element is energized the thermostatic 
strip 26 will be flexed downwardly to thereby draw 
the valve 24 from its seat to thereby permit the 

70 flow of gas into the outlet 23. It is important to 
note that the Operation of the thermostat elle 
ment is such that when a force is being applied 
thereby, such as when keeping the valve closed, 
the element is relatively cold and easily able to 

75 counteract the resisting force of the valve to 

closing, and on the other hand as the element 
becomes hot no force is applied or resisted there 
by and thus no fatigue of the element and con 
Sequent impairment of its operation will result. 
The opening and closing of the air intake valve 5 

4 is arranged to be effected by a thermostatic 
element 28 in a manner similar to that of ele 
ment 26 in connection with the gas valve. As 
clearly shown in Figures 3 and 4 the valve 4 
for controlling the opening 8 is mounted. On 10 
horizontally extending pivot members 29 disposed 
intermediate the upper and lower edges of the 
valve, the axis of rotation being so located that 
normally the valve will endeavor to aSSume an 
open position with an abutment 3 f thereof in 15 
engagement with an adjustable stop 32 on the 
shell. The element 28 includes a thermostatic 
strip 33 affixed at its upper extremity to an in 
sulated terminal block 34 and arranged to en 
gage at its lower extremity an abutment 35 on the 20 
valve to hold the valve in closed position, that is 
when the element is not heated. Heating of the 
element strip is arranged to be effected by an 
electric heating element 36 Surrounding the strip 
and having its terminals connected to posts 37 25 
On the block 34. As is the case with the thermo 
static element 26, the element 28 is designed to 
exert its force while relatively cold and to be 
relieved of external stress while relatively hot. 
Thus when the electrical element 36 is heated the 30 
strip 33 will reflex with its free extremity retreat 
ing to allow the advance of the abutment 35 and 
the corresponding opening movement of the valve 
4 motivated by its own weight as aforesaid. 
Means are provided for causing the air valve, 35 

at the initiation of operation of the burner, to 
be automatically opened in advance of the open 
ing of the gas valve and to be held in such Open 
position during the entire time of operation of 
the burner and for a given time thereafter. In 40 
the present embodiment such operation of the 
valves is effected through a difference in the ac 
tion of the two thermostatic strips 26 and 3. 
As will be clear from the drawings, since the 
strip 26 is of about the same length as the strip 45 
33, but is supported at both ends instead of at 
one end as is strip 33, and provides a greater 
initial resistance to flexure than does the strip 
33, and furthermore as the distance between the 
supporting point and valve engaging point of 
strip 26 is less than the corresponding distance 
on the strip 33, simultaneous heating of the strips 
Will cause an earlier initial action of the element 
associated with the air valve than the element 
associated with the gas valve. In this manner, 
on starting the operation of the burner an air 
draft will have been set up through the furnace 
prior to the opening of the gas valve so that when 
the latter is opened the gas will not meet with 
immobile air in the burner but will be permitted 
an unrestrained flow in the proper direction. 
It will likewise be noted that on the other hand, 

on the return of the thermostatic strips from 
heated to cold condition, the strip 26, due to the 
fact that its course of movement is much shorter 
than that of the strip 33, will effect a closure 
of the gas valve much sooner than will the strip 
33 effect a closure of the air valve. Therefore 
the admission of air to the burner and furnace 70 
will continue for some time after the admission 
of gas has stopped. In this manner, not only 
will combustion of the gas be fully completed, 
but any reduction of the pressure of the air in 
the furnace due to the insufficient presence of 75 
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9,076,155 
air for combustion, and the consequent danger 
of the pilot light going out, will be avoided. 
In Figure 7 there is illustrated an electric cir 

cuit for operating the thermostatic elements of 
5 the unit. As shown, the electrical heating ele 

ments 27 and 36 for the thermostatic elements 
26 and 33 are arranged in a circuit 4 containing 
the master control thermostat 42 and a circuit 

, breaker 43 arranged to be held in closed posi 
10 tion as long as the pilot light is lit. Actuation 

of the circuit breaker is accomplished by a ther 
mostatic element 44 which when heated will be 
flexed to break the circuit 4. Heating of the 
element 44 is effected by an electrical heating 

l3 unit 46 arranged in a circuit 4 with a switch 48 
thermostatically operated by the heat generated 
by the pilot flame. In the present embodiment, 
and as clearly shown in Figure 5, the pilot light 
member comprises a shell 5 slotted to provide jet 

20 openings and connected to a source of gas Supply 
such as to the chamber of the gas valve body 2. 
Within the shell 5 in the direct path of the gas 
flowing therethrough is a pair of thermostatic 
element strips 52 and 53 forming the contacts for 

25 switch 48 and so designed as to remain in spaced 
relation when heated and to become engaged 
when cooled. Thus it will be seen that with the 
pilot lit the heat generated by the flame thereof 
will create sufficient warmth in the Zone of the 

30 strips to keep them separated, overheating how 
ever of such strips being prevented by cooling 
effect of the gas and air flowing thereby. On 
the other hand, as will be readily understood, 
should the pilot light become extinguished the 

35 circuit 47 will be completed and the circuit 
breaker 43 opened to in turn open circuit 4 and 
thus prevent further flow of gas and air to the 
burner. An important factor in the efficiency of the 

40 unit of my invention is the novel construction 
and operation of the burner and the manner in 
which the same is positioned in and coacts with 
the furnace. As here shown the body of the 
burner is arranged to extend partially upwardly 

45 into the furnace in centrally disposed relation, 
and comprises outer and inner shells 6 and 62 
forming therebetween a gas chamber 63 COm 
municating with the gas feed pipe and defining 
at the top thereof a circular fissure 64 for the 

50 issuance of the gas for burning. The shell 62 
provides therein a chamber 65 for secondary air, 
and the outer shell of the burner is fitted tightly 
within the opening 66 of a partition 6 at the base 
of furnace walls 4 so that passage of air to the 

55 furnace introduced through the intake opening 
4 may be only by way of the chamber 65. 
It will be evident that with the burner as above 

described, the gas when ignited at the orifice 
64 will be projected straight upward into the 

60 furnace without coming into intimate contact 
With the furnace WallS. Means are accordingly 
provided for deflecting the flame angularly to 
ward the walls 4 and entirely around Same. To 
accomplish such deflection without the use of 
refractory brick or the like in the furnace and 
without the flame coming in COntact with any 
part of the burner or cooperating part thereof, 
is as previously explained one of the principal 
features of the invention. Superimposed over 

65 

3 
the burner and preferably removably Supported 
thereon in spaced relation such as by means of 
spacing legs 68, is an air deflecting member 69 
designed in the form of a disc. It will now be 
seen that the air rushing through the chamber 
or passage 65, due to the draft created in the 
furnace, will strike the deflector and in spreading 
will force the flame radially outwardly directly 
against the walls 4 of the furnace, it being noted 
that Spreading of the flame having taken place 
without contact thereof with the deflector. With 
the secondary air thus forced. So effectively 
against the flame, efficient combustion of the gas 
is likewise assured. Furthermore, since no air 
may pass into the furnace except after intimate 
contact with the hot flame, any chilling of the 
furnace walls by contact with air is entirely 
avoidedi. 

It will be clear that the unit of my invention is 
well adapted to the accomplishment of the ob 
jects hereinbefore referred to. 

I. claim: 
1. A gas burning unit having a burner and 

separate inlets for gas and secondary air, valves 
for regulating the inflow of gas and air through 
said inlets, means including an electric circuit 
for automatically operating said valves for ad 
mitting air to said unit in advance of the ad 
mission of gas thereto upon initial operation of 
the burner to establish a moving column of sec 
ondary air prior to the introduction of gas and 
for stopping the flow of air a time period after 
stopping the flow of gas upon extinguishing the 
burner So as to supply an abundance of air to 
Support final combustion, said means comprising 
a thermostatic member connected to each of said 
Valves and arranged to open same on being heat 
ed, an electric heating element arranged to heat 
each of Said members, and means for energizing 
Said circuit, said member and element associated 
With said air control valve being faster in actua 
tion than the other member and element upon 
Simultaneous energization of said elements and 
slower in regaining a valve closing position on 
de-energizing of said elements. 

2. In a gas burning unit provided with a burner 
and separate gas and secondary air inlets there 
for, valves associated with for opening and clos 
ing Said inlets, thermostatic members arranged 
to flex when heated and connected to said valves 
for maintaining the latter closed when cool and 
opening Same on flexure, electric heating ele 
ments for heating said members, the member 
connected to said gas control valve being sup 
ported at its ends and connected to said last 
named valve at an intermediate portion of the 
member, the other member being mounted at 
an end thereof and connected adjacent the other 
end thereof to said air control valve whereby the 
flexure of said last named member will be greater 
and faster than will be that of the other member 
upon simultaneous energization of said elements 
and the return thereof to normal valve closing 
position upon deemergizing of said elements slow 
er than that of the other member, an electric 
circuit including said heating elements and 
means for energizing said circuit. 

WAM. E. MACKENZ3. 
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