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To all uphon it may concern; 
Beit known that I, JoHN GooD, a United 

States citizen, and resident of Brooklyn, 
New York, have invented the following de 
scribed new and useful Improvements in 
Combustion Apparatus. 
The invention relates to inclosed liquid 

fuel burners wherein kerosene and similar 
fuels are electrically ignited and caused to 
burn non-explosively within confined flame 
passages, and especially those which are 
adapted to be set in action and operated by 
an air flow proceeding from a single source 
under a moderate pressure difference and 
such as may be produced by a suction fan. . 
applied to the burner outlet causing air to 
flow into the burner from atmosphere. The 
invention consists in an improved method 
and means of insuring reliable ignition of 
the fuel mixture in burners of this kind even 
though the apparatus be quite cold, as in Zero 
weather, or the fuel be of low inflammabil 
ity. In a copending application, now Pat 
ent No. 1331,985, have disclosed a method 
of insuring reliable ignition in liquid fuel 
burners of this general class which consists 
in causing the mixture in the burner to be 
initially richer in fuel than required for the 
subsequent combustion, and this is accom 
plished, in the specific structure of that pat 
ent, by initially intermitting the action of 
one of the two air-supplying devices com 
prehended in that structure, with the result 
that the action of the remaining device pro 
duces a rich spray mixture in the burner 
adapted for instant and certain ignition. In 
some of the various uses to which this class 
of apparatus may be put however, it is not 
always convenient or suitable to produce the 
initial richness in this manner, nor with 
fuels of better flammability, is it necessary 
to use the higher pressure differences which 
are preferred in said patent. The present 
invention provides an improved and simpli 
fied method and means for accomplishing the 
initially rich effect in burners operated by a 
single air-flow-producing means at very 
moderate pressure differences and particu 
larly those burners which are of small com 
pass and are operated by suction. Accord 
ing to this invention the burner functions, on 
the establishment of such an air flow, to pro 
duce an abnormally high rate of fuel de 
livery during the initial period of operation, 
so as to produce that degree of richness of 

the fuel spray mixture and that degree of 
fineness of atomization which will make ig 
Inition certain under otherwise difficult orim possible conditions. In its preferred form 
such temporary rich condition is obtained 
by choking or restricting the air flow and 
this is also done automatically and caused 
to persist for an appropriate period while 
the igniter is in action. 
The mechanism diagrammed in the the ac companying drawings is merely one of many 

different embodiments taken for illustration 
of the principle of the invention. 

In these drawings: 
Figure 1 is a vertical, longitudinal section 

of such embodiment, the suction creating 
means being shown in side elevation, and 

Fig. 2 is a diagram of the electrical con 
nections, the flame-generating part being 
shown on smaller scale and in section on line 
i1-11 of Fig. 1. 
The burner or flame-generating part of 

the heating device includes a nozzle part 10 
and an admission chamber 11 for the com 
bustion-supporting air. These parts are 
connected to an outlet passage 12 of any suit 
able length, through which the flame is main 
tained and its products exhausted. The 
burner is provided with a liquid fuel spray 
ing device comprising a nozzle 13 adapted 
to draw liquid fuel from a receptacle 14, sup 
plied by pipe 15, the liquid in the chamber 
being kept at a constant level by a float-con 
trolled valye of usual type. An air nozzle 16 entering the burner in aspirating relation 
to the oil nozzle 13 is adapted to deliver an 
air jet co-acting with fuel Orifice and pro 
duce a liquid fuel spray inside of the in 
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terior wall or shell 19 which forms the ig 
nition and mixing space of the burner. This 
spray is intercepted by two opposing elec 
trodes 17 of an electric igniter which may 

$5 

be of common type, but is here shown as two 
similar insulated plugs mounted adjacent to 
the nozzles in the casing part 10 and con 
nected with a source of electrical energy, as, 
for instance, the secondary of a sparking in 
duction coil 18. (Fig. 2.) The combustion. 
supporting air from the chamber joins the 
spray in the ignition and mixing space 
through a number of holes in the shell 19, 
these being distributed around about the 
spray as indicated. Such air enters the air 
distributing space 11 from the valve 22 
when it is open, as presently explained, and 
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joins the ignited spray uniformly on all sides 
and mixes with it, thereby serving to pro 
duce intense heat from the combustion, with 
out explosion. 
The mechanism above described is oper 

ated by the suction flow produced by a fan 
20, here used in representation of any form 
of suction or pumping means, and which is 
connected to the burner outlet or tube 12, The said tube may itself constitute the part 
to be heated or may extend through or ad 
jacent to such part or parts, and it maybe 
associated with and used for vaporizing the 
fuel charge of an internal combustion engine. 
The suction producing means may be oper 
ated from any suitable source of power, such 
for exampless an eleetric motor 21 which 
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may be connected with the same Source of electrical energy that operates the igniter, 
so that the closing of the circuit to operate 
the igniter will, at the same time, close the 
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circuit of the electric motor, and thereby pro 
duce ignition and combustion by the opera 
tion of a single member. 
When the suction-producing means is set 

in operation, the suction effect in the burner, 
besides drawing liquid fuel into the combus 
tion space, as above described, also starts 
to draw in air through the valve 22 and 
chamber 11 but the air flow through this 
path is obstructed by the position of the valve 
22 which is closed at the start and not opened, 
or allowed to open, promptly so that prac 
tieally the full force of the suction is mo 
mentarily active on the fuel spraying means 
to cause a very vigorous air jet and a cor 
respondingly copious delivery of fuel. This 
produces in the ignition and mixing space 
a mixture of atomized fuel and air the prop 
erties of which are abnormally rich and 
suited for spark ignition. In the case in 
hand the opening of the valve is retarded 
and timed automatically, by a dashpot ar 
rangement, comprising a dash-pot piston 26 

s connected to the valve stem and working in 
a chamber 24 which contains the valve spring 
23 and is kept filled with liquid by a passa 
21 connecting with the fuel E. 
Holes in the piston allow the liquid to flow 
to its oppositesides and the size of the piston 
and its holes determines the period of re 
striction, as will be understood. As the 
valve 22 approaches its normal position, moving against the spring, the ignition will 
be effected and while the combustion, pro 
ceeds the fuel and air proportions entering 
the burner become those suited for the nor. 
mal combustion operation, and thereafter 
the action of the spring produces a correla 
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tion between the velocity of the air jet and 
the flow through 'chairber 11, which keeps 
the proportions, coristant. That is to say, 
the valve 22 admits more or less air accord 
ing as variation in the suction condition in 
the burner causes more or-less fuel to be de 
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livered by the fuel spraying means, thus 
keeping the proportions constant though the 
suction and the rate of combustion may vary. Delivery of fuel, except by the aspirating 
action of the air jet, is prevented by the 
pressure-equalizing passage 28 through 
which the pressure condition in float-cham 
ber is equalized with that in the interior of 
the device, and this is arranged in the bottom 
of the burner to serve also as a drain back 
for liquid fuel, if any should collect therein. 
To prevent the collection of liquid fuel on 
the spark-plug electrodes which might short 
circuit them, they are made hook shaped so 
that drops of liquid thereon will drain away 
from the gap. - 
From the foregoing description of the 

apparatus illustrated it will be apparent that 
invention, consists in starting the combustion 
in this class of burners by initially produc 
ing an abnormally high rate of fuel delivery 
into the burner, igniting it, and while buin 
ing, reducing the rate of fuel delivery to 
that required for the normal supply of corn 
bustion-supporting air, and more particu 
larly consists in producing this effect by 
coincidently restricting the entrance of the 
said air which has the effect of increasing 
the suction effect on the fuel spraying neas 
with a corresponding intensification of the 
atomizing action. 

Claims: s 

1. The method of starting combustion of 
liquid fuel in a confifted combustion space 
which consists in momentarily supplying 
said space with liquid fuel at an abnoffinally 

70 

80 

85 

36 

90 

high rate of delivery adapted to produce a 
rich and readily ignitible mixture flow of 
fuel and air therein igniting said mixture 
flow and while it is birning redubing said 
fuel rate and thereby establishing the pro 
potions suited for normal combustion. 

2. The method of starting combustion in 
liquid fuel burners which consists.in, co 
incidently supplying the same with lieuid 
fuel at an abnorinally high rate of delivery 
and with air at an 'abnormally low rate of 
delivery and therebyi producing a 'rich and 
readily ignitible flow of fuel mixture therein 
igniting said flow and while it is buining, 
coincidently changing said delivery rates to 
establish normal mixture profortions in the 
supply to the burner. . 3. The method of starting combtístion in 
suction-operated liquid fuel burners which 
consists in momentarily restricting the stic 
tion air flow thereto and thereby causing the 
suction effect to draw in fuel at an abnor 
mally high rate adapted to produce' a few 
of rich mixture, igniting said mixttire and 
while it is burning renoving said restriction 
and thereby establishing normal proportiers 
in the burner. - 

4. The method of starting combustion in 
suction-operated liquid fuel burners of the 
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kind having air-atomized fuel-spray means, 
which consists in momentarily increasing the 
yellyf the atomizing air jet to produce 
a readily ignitible mixture flow in the 
burner, igniting said flow and then diminish 
ing said air jet velocity. 

5. Inclosed liquid fuel burning apparatus 
- comprising a combustion space, a single air 
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flow - producing means therefor, a fuel 
spraying means correlated with the latter to 
maintain combustible proportions in the 
mixture flowing in said space, an igniter in 
such space, and means for making said mix 
ture relatively rich in fuel when said air 
flow-producing means begins to function. 

6. Inclosed liquid fuel burning apparatus 
comprising a combustion space, a single air 
flow-producing means, a fuel-spraying 
means correlated there with to produce com 
bustible proportions in the mixture flowing 
in said space, an igniter in said space, a 
single means for setting all said means and 
the igniter in action and means for auto 
matically making said mixture initially rich 
in fuel and later less rich. w 

7. Inclosed liquid-fuel combustion appa 
ratus comprising in combination, an ignition 
and Gaixing space, a suction means in com 
munication with the outlet of said space, an 
electric igniter in said space, a liquid fuel 
passage adapted for supplying fuel to said 
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space at a rate establishing combustible 
mixture proportions therein, and means for 
automatically and momentarily making said 
mixture relatively rich in fuel when the suc 
tion means is started. 

8. Liquid fuel combustion apparatus com 
prising an ignition and mixing space, a suc 
tion means connected there with, a liquid fuel passage for delivering fuel to said space 
adapted to supply such fuel thereto at a va 
riable rate maintaining substantially, con 
stant inixture proportions in said space and 
means for automatically making said mix ture proportions momentarily rich in fuel 
when the suction means begins to function. 

9. Inclosed liquid fuel combustion appa 
ratus comprising a motor, a suction produc 
ing means actuated thereby, a combustion 
space connected to said means and having an 
air entrance, a valve for said entrance which 
is closed when said motor is started, a liquid 
fuel passage adapted for supplying fuel to 
said space in proportion to the suction flow 
therein and an electric igniter in said space 
adapted to ignite said mixture while said 
valve is closed or during its movement to 
normal position. - 

10. The combination of a passage to be 
heated, having a liquid fuel atomizing 
means, an electric igniter, an inlet for com bustion-Supporting air, and a slow-moving 
valve member controlling said inlet and op 
erating by virtue of the establishment of a 

B 

predetermined pressure difference between 
the source of air supply and the interior of 
said passage. - 

11. The combination of an inclosed flame passage of small compass, containing means. 
for delivering an atomized liquid fuel there 
in and an electric igniter, suction means for 
creating flow through said passage, and 
means for admitting combustion-support 
ing air to said passage upon a predetermined 
lowering of the pressure therein. 

12. Theseombination of an inclosed flame 
chamber of small compass, having a liquid 
nozzle, an open air nozzle in aspirating re 
lation thereto and in open communication 
with the atmosphere at its inlet end, an 
inlet for combustion supporting air, an in 
wardly opening, spring-pressed valve adapt 
ed for closing or obstructing said last men 
tioned inlet, and means for creating suction 
within said chamber to first atomize fuel and 
thereafter open said inlet valve. 

13. The combination of an inclosed cham 
ber of small compass having a liquid fuel 
nozzle, an air nozzle in aspirating relation 
thereto, an igniter in the path of the atom 
ized fuel, an inlet for combustion supporting 
air including a perforated wall, an inwardly 
opening, spring-pressed valve normally ob. 
structing said last mentioned inlet, and 
means for creating a difference in pressure 
between the interior of said chamber and the 
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source of air supply to effect first anato mizing of the liquid fuel and ignition of the 
spray and lister, the opening of said inlet 
wave. 

14. In combination, a substantially cylin 
drica, perforated wall, a burner head at one 
end thereof and having a means for spray. 
ing fuel thereinto, an igniter in the path of 
the liquid spray, an air admission chamber 
N.E. said wall and having an inlet, a valve normally obstructing said inlet, a 
dash pot connected to said valve, and means 
for establishing a difference in air pressure 
between the interior of said admission cham 
ber and the source of air supply to open said 
valve after the establishment and ignition of 
the liquid spray. 

15. In combination, a substantially cylin 
drical, perforated wall, a burner head at one 
end thereof and having a liquid fuel nozzle and an air delivery nozzle in aspirating re 
lation thereto, an igniter in the path of the 
liquid spray e 
circling said wall and having an inlet, a 
spring-pressed valve normally closing said 
inlet, a dash pot connected to said valve, and 
a suction device for opening said valve and 

an air admission chamber en 
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drawing in combustion-supporting air after 
the ignition of the liquid 
Intestimony whereof, specification, 

Soay. 
PE signed this 

- JOHN GOOD. 
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