J. GOOD.

COMBUSTION APPARATUS. .
APPLICATION FILED JUNE 28, 1917. RENEWED JUNE 24, 1920.

1,879,177. ’ Patented May 24 1921

N = S

‘. I li |
A i AR
7 XN Y
i ] A “i{“{‘ N
&i} |||.|”’I .I ‘Q
) } ~3 ! )
ol o% III |ail [\
o ° o i
] .
4o d NN
° 1))

IIHI

|
1] -IHHH

I




10

15

20

26

30

36

40

46

60

6b

UNITED STATES

PATENT OFFICE.

JOHN GOOD, OF BROOKLYN, NEW YORK, ASSIGNOR TO GOOD INVENTIONS Co., OoF
BROOEKLYN, NEW YORK, A CORPORATION OF NEW YORK.

. COMBUSTION APPARATUS.

1,379,177,

Specification of Letters Patent.

Patented May 24, 1921.

Application fled June 28, 1917, Serial Fo. 177,443, Renewe& June 24, 1920. Serial No. 391,520,

To dll whom it may concern:
Be it known that I, Joranx Goop, 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 Hquid
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 burnhers 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. 1,331,985, 1 %ave disclose(?{ 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 héwever, 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 hurners 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 ag to produce that degree of richness of

the fuel spray mixture and that degree of
fineness of atomization which will make ig-
nition certain under otherwise difficult or im-
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
11—11 of Fig. 1. S o

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 valve 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.

1)

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. - 3

The mechanism above described is oper-
ated by the suction flow produced by a fan
90, here used in representation of any form
of suction or pumping means, and which 1s
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 1t may be
associated with and used for vaporizing the
fuel chatge of an'intérnal combustion engine.
The suction producing means may be oper-
ated from ‘any suitable source of power, such

- for example 38 an eleetric motor 21 which

20

may be' cohected ‘with the same source of
electrical energy that' operates the igniter,
<o that' the cloging' of the circuit to operate

. the i niter'wm,f'at: the samie time, close the
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direutt of the electiic métor, and thereby pro-
duce ignition and ‘combustion by the opera-
tion of a single member. .
When the suction-producing means is set
in operatién, the suction effect in the burner,
besides drawing liquid fuél 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
99 which is closed aé the start and not opened,
or allowsd to open, promptly so that prac-
tically the full force of the suction is mo-
mentarily active on the fuel spraving 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-
ertles of which are abnormally rich and
suited ' for spark ignition. In the case in
hand the opening of the valve is retarded
and timed antomatically, by a dash-pot ar-
rangement, comprising‘a dash-pot piston 26
connected to the valve stem and working in
a chamber 24 which'dontains the valve spring
28 and is kept filled with liquid by a passa
21 econnecting with the fuel receptacle.
Holes in the piston allow the liquid to flow
to its opposite sides:and the size of the piston
and its heles determines the period of re-
striction, as will be understood. As the
valve 22 -approathes its normal position,

moving against the spring, the ignition will

be effested 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 thé'air jet and
thie flow through' chamiber 11 which keeps
the proportions-constant. “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 fleat cham-
ber is equalized with that in the interior of
the device, and thisis 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 matle hook shaped so
that drops of liquid thereon will drain away
from the gap. .

Trom the foregoing description of  the
apparatus illustrated it will be apparent that
invention consists 1n 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 thie normal supply of com-
bustion-supporting air, and 'more particu-
larly comsists in producing this efféet by
coincidéntly restricting the entrance of"the
said air which has the efféct of increasing
the suction effect 'on the fuel spraying ‘medss
with a corresponding intensification” of the

atomizing action.

Claims: ‘ \
1. The method of starting combustion of
liquid fuel in a confined combustion'spice
which consists in momentarily supplying
said space with liquid fuel at an sbnormally
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high rate of delivery adapted.to produce a

rvich and readily ighitible mixtute flow of
fuel and air’ thetein’ igniting*said mixture
flow and while it'is-burning reduting’ said
fuel rate and thertby establishing the pre-

portions suited for nérmal combustion.

2. The method of starting combustion in
liquid - fuel ‘burners wihich consists-in: co-
incidently supplying' the sawne' with liquid
fiiel at an’abnorially high rate of delivery
and with air‘at an-abnormally low rate of
delivery and thereby: produeing: a rich ‘and
reéadily ignitible flow of fuel mixture thetein
igniting ‘said: flow and’ while-it*is’ buning,

coincidently changing ‘said

supply to the burmner. o
3. The method of starting combistion in

_ suction-operated liquid fuel burmers-which

consists in momentarily restricting the ste-

tion air flow thereto and thereby cusitig-the.
suction effect to draw:in fuel at an:abmor-

mally high rate adapted- to produceta fiow
of rich mixture, igniting sald ‘mixtare -and
while it is burning remioving:said restriction
and thereby establishing normal ‘proportions
in the burner. -

4. The method ‘of' sthrtine combustion in
suction-operated-liquid: fuel barners; of the

_ delivéry thates-to
“establish' normal mixture proportions in' the.
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kind having air-atomized fuel-spray mesns,

* which consists in momentarily increasing the

velociixlof 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. Inclo

- 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 therewith to produce com-
bustible proportions in the mixture flowing

in said space, an igniter in said space, &

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. '

7. Inclosed liquid fuel combustion appa-
ratus comprising in combination, an ignition
and maixing spacs, 2 suction means in com-
munication with the outlet of said space, an
electric igniter in said space, 2 liquid fuel

- passage adapted for supplying fuel to said
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space at & rate establishing combustible
mixture proportions therein, and means for
automatically and momentarily making said
mizturs 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 therewith, & liquid fuel
passage for delivering fuel to said space
adapted to supply such fuel thereto at.a va-
riable rate maintaining substantially con-
stant mixture 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-
ratug 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 ﬁxe 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 g

liquid fuel burning apparatus

8

predetermined pressure difference bépween
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. 1] %&%ombination 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 compase] having o liquid fuel
nozzle, an air nozzle in aspirating relation
therato, 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 an ato- -

mizing of the liquid fuel and ignition of the
spray and later, the opening of said inlet
valve. '

14. In combination, a substantially cylin-
drieal, 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 liﬁd spray, an air admission chamber
encircling 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. |

18, combination, a substantially cylin-
drical, perforated wall, a burner head at one
end thereof and having a liquid fuel nozzle
and an air delive
lation thereto, an 1gniter in the path of the
liquid spray.
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

nozzle in aspirating re- -

an air admission chamber en- -
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drawing in combustion-supporting air after =

the ignition of the liquid spray. .
In testimony whereof,
specification.

- JOHN GOOD.

have signed. this
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